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INTRODUCTION
Formerly known as ‘The Journal of the Kuwait 

Medical Association’, the Kuwait Medical Journal 
(KMJ) was established in the year 1967. It is the official
publication of the Kuwait Medical Association and 
published quarterly and regularly in March, June, 
September and December.

AIMS AND SCOPE
KMJ aims to publish peer-reviewed manuscripts 

of international interest. Submissions on clinical, 
scientific or laboratory investigations of relevance to
medicine and health science come within the scope 
of its publication. Original articles, case reports, brief 
communications, book reviews, insights and letters 
to the editor are all considered. Review articles are 
solicited. Basic medical science articles are published 
under the section ‘Experimental Medicine’. 

GENERAL
The Kuwait Medical Journal is a signatory journal to 

the Uniform Requirements for Manuscripts Submitted 
to Biomedical Journals, the fifth  (1997) revision of a
document by the international Committee of Medical 
Journal Editors. A description of important features 
of this document is available on the Lancet website at 
http://www.thelancet.com. Alternatively, you may 
consult the following: N Engl J Med 1997; 336:307-315 or 
order the leaflet “Uniform Requirements for Manuscripts
Submitted to Biomdical Journals” by writing to the 
Editor of the British Medical Journal (BMJ), BMA House, 
Tavistock Square, London WC1H 9JR, UK.

To present your original work for consideration, 
one complete set of the manuscript, written in English 
(only), accompanied by tables, and one set of figures
(if applicable), should be submitted to the Editor. 
Authors should also provide the manuscript on an IBM 
compatible medium such as floppy, CD (in MS word
format) or pen-drive, if not submitted through e-mail. 
The KMJ editorial office uses Microsoft ‘Office 2007’
word processing and ‘Excel’ programs. Details of the 
type of computer used, the software employed and the 
disk system, if known, would be appreciated. 

ELECTRONIC SUBMISSIONS
A manuscript could be submitted through e-mail 

as an attached word-document (.doc), together with 
a scanned copy of the signed consent letter of the 
author(s). The consent letter could otherwise be faxed 
to the journal office at (00965) 25317972 or 25333276.
Figures/photographs, photomicrogrphs etc, if any, 
need to be in .jpg/.jpeg/.bmp format with 300 dpi 
resolution and illustrations such as drawings, 
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charts etc., as Excel files. All the figures including
illustrations should be saved as Fig. 1, Fig. 2, etc 
in running sequence and submitted as seperate 
attachments along with the manuscript. Incomplete/
improper submissions will not be processed, and will 
be returned.

Following a peer review process, the corresponding 
author will be advised of the status; acceptance/
recommendation for revision or rejection of the paper, in 
a formal letter sent through post and/or e-mail. A galley 
proof will be forwarded to the corresponding author 
through e-mail before publication of the accepted papers 
which must be returned to the journal office within 48
hours with specific comments, if any.  Corrections in the
galley proof, in case any, must be limited to typographical 
errors, or missing contents only.

ETHICAL CONSIDERATIONS
Where human investigations or animal experiments 

are part of the study, the design of the work has to 
be approved by local ethics committee. A relevant 
statement of approval should be added in the ‘Subjects 
and Methods’ section of the manuscript.  

PREPARATION OF THE MANUSCRIPT 
The manuscript should be typed as ‘normal text’ in 

single column, with no hyphenation and no hard returns 
within paragraphs (use automatic word wrap) on A4 size 
(29.7 x 21 cm) paper in single column format, preferably 
in font size no.12. Cell format for paragraphs, artwork 
and/or special effects for the text and/or table(s) are 
not acceptable. Italics shall be used only for foreign/
Latin expressions and/or special terminologies such as 
names of micro organisms. Maintain a minimum of 2 cm 
margin on both sides of the text and a 3 cm margin at the 
top and bottom of each page. No part of the text other 
than abbreviations and/or subtitles shall be written in 
upper case (ALL capital). Header/foot notes, end notes, 
lines drawn to separate the paragraphs or pages etc. are 
not acceptable. Do not submit articles written/saved in 
‘Track-change’ mode

THE ORDER OF THE TEXT
Original Articles: Title page, Abstract (in structured 
format for original articles) of no more than 250 
words, Key Words (no more than five), followed by
Introduction, Subjects (or Materials) and methods, 
Results, Discussion, Conclusion, Acknowledgment/s 
(if any), References, Legends to figures, Tables, and
Figures. Each section should begin on a new page.

Review Articles (solicited): Title Page, Abstract of 
no more than 250 words, Key Words (no more than 
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five), followed by Introduction, Methods/History
(if applicable), Literature Review, Conclusion, 
Acknowledgment/s (if any), References, Legends to 
figures (if applicable), Tables, and Figures. Each section
should begin on a new page.

Case Studies: Title page followed by Abstract (a 
short summary of not more than 200 words), Key 
Words, Introduction, Case history/report, Discussion, 
Conclusion, Acknowledgment/s (if any), References, 
Legends to figures (if applicable), Tables, and Figures.

Manuscript should be paginated consecutively, 
commencing with the title page. Main headings, 
introduction, subjects and methods, etc., should be 
placed on separate lines.  

THE TITLE PAGE
Title page of the submitted manuscript should 

provide a clear title of the study followed by full 
names of all authors, the highest academic degree 
and affiliations if any, the name and address of the 
institution/s where the work was done including 
the department, the name and complete address 
of the corresponding author to whom proofs and 
correspondences shall be sent, duly supported 
with contacts such as telephone, mobile/cell, fax 
and e-mail address.

STRUCTURED ABSTRACT
A structured abstract of no more than 250 words 

is required for studies under the section “Original 
Articles”. It must provide an overview of the entire 
paper, and should contain succinct statements on 
the following, where appropriate: Objective(s), 
Design, Setting, Subjects, Intervention(s), Main 
Outcome Measure(s), Result(s), and Conclusion(s). 
(See: Haynes RB, Mulrow CD, Huth AJ, Altman DG, 
Gardner MJ. More informative abstracts revisited. 
Annals of Internal Medicine 1990; 113:69-76). Abstract 
for all other category of submissions  shall be a short 
summary not more than 200 words followed by Key 
words and the report or review. 

KEY WORDS
Key Words should be preferably MeSH terms, and 

shall not duplicate words already in the manuscript 
title; MesH terms can be checked at: <http://www.
nlm.nih.gov/mesh/>.  

TABLES
Tables typed on separate pages using table format 

should follow the list of references. All tables must 
be numbered consecutively and provided with 
appropriate titles. Contents of the table should be 
simple, and information therein not duplicated, but 
duly referred to, in the main text. Tables recording 
only a few values are not appreciated, since such 
information can be more accurately, usefully and 
concisely presented as a sentence or two in the text.

DESIGN OF THE WORK
This should be stated clearly. The rationale behind 

the choice of sample size should be given. Those about 
to begin randomized controlled studies may wish to 
study the CONSORT statement  (JAMA 1996; 276:637-
639).

ILLUSTRATIONS
Photographs, Photomicrographs, line drawings, 

transparencies, etc. must be of high quality and supplied 
in original (not photocopies or laser prints) of size 10 x 
15 cm (4” x 6”). Regarding scanned image requirements, 
see ‘Electronic Submissions’.  Photographs should fit
within a print area of 164 x 235 mm. All the figures
must be numbered serially (Fig 1, Fig 2 etc.) and the 
figure number written on the back side of each (in
case of hard copy submission) and an arrow drawn to 
indicate the top edge. Figures where patient’s identity 
is not concealed, authors need to submit a written 
consent of the patient or of the patient’s guardian, in 
case of minors. Figure legends/titles should be listed 
separately after the ‘References’ section. If any of the 
tables, illustrations or photomicrographs have been 
published elsewhere previously, a written consent for re-
production is required from the copyright holder along 
with the manuscript. Charts and drawings must be 
professionally done, duly titled and submitted in Excel 
format as separate files. When charts are submitted, the
numerical data on which they were based should be 
supplied.

ABBREVIATIONS
Except for units of measurement, abbreviations 

should be defined on first use and then applied 
consistently throughout the article. Non-standard 
abbreviations or those appearing fewer than three times 
are not accepted. Use abbreviated units of measure, 
only when used with numbers. Abbreviations used as 
legends in tables and/or figures should be duly defined
below the respective item.

NUMBERS AND UNITS
Measurements of length, height, weight and volume 

must be reported in metric units (meter, kilogram, liter 
etc.) or their decimal multiples. Temperature should 
be given in degrees Celsius. Blood pressure in mm Hg, 
and hematological and biochemical measurements in 
Système International (SI) units. For decimal values, 
use a point, and not a comma, e.g., 5.7. Use a comma for 
numbers > 10,000 (i.e., 103) and for numbers < 9999, do 
not use a comma (e.g., 6542). 

DRUG NAMES 
Non-proprietary (generic) names of product 

should be employed. If a brand name for a drug is 
used, the British or international non-proprietary 
(approved) name should be given in parentheses. The 
source of any new or experimental preparation should 
also be given.
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REFERENCES
Indicate references in the text in sequence using 

Arabic numerals within square brackets and as 
superscripts (e.g.,[1, 3-5] etc). Do not quote additional 
data (like part of the title, year of publication etc.) 
from the references with citations in the text, unless 
very important. In the References section, list them 
in the same sequence as they appeared in the text. 
Include the names and initials of all authors if not 
more than six (≤ 6); when authorship exceeds six, use 
et al after three author names. Do not use automatic 
numbering, end notes or footnotes for references. 
References to manuscripts either in preparation or 
submitted for publication, personal communications, 
unpublished data, etc. are not acceptable. 

The author’s name should be followed by the title 
of the article, the title of the journal abbreviated in the 
style of the Index Medicus, the year of publication, the 
volume number and the first and last page numbers. 
References to books should give the title of the book, 
followed by the place of publication, the publisher, the 
year and the relevant pages. Journal titles should be 
abbreviated according to the style in Index Medicus. 
References should be limited to those relating directly 
to the contents of the paper and should be set out in 
Vancouver style, as shown in the examples below.

EXAMPLES
Article

Burrows B, Lebowitz MD. The ß agonists dilemma 
(editorial). N Engl J Med 1992; 326:560-561.

Book
Roberts NK. The cardiac conducting system 

and His bundle electrogram. New York, Appleton-
Century-Crofts, 1981; 49-56.

Book chapter
Philips SJ, Whisnam JP. Hypertension and stroke, 

In: Laragh JH, Bremner BM, editors. Hypertension: 
pathophysiology, diagnosis, and management. 2nd 
Ed. New York: Raven Press; 1995. p 465-478.

Weblinks
U.S. positions on selected issues at the third 

negotiating session of the Framework Convention 
on Tobacco Control. Washington, D.C.: Committee 
on Government Reform, 2002. (Accessed June 4, 
2003, at http://www.house.gov/reform/min/inves.
tobacco/ index_accord.htm.)

AUTHORSHIP AND CONSENT FORM 
All authors must give their signed consent for 

publication in a letter of submission, which should 
accompany the manuscript. This letter should contain 
the statement that “This manuscript (write the title) is 
an unpublished work which is not under consideration 
elsewhere and the results contained in this paper have 
not been published previously in whole or part, except in 

abstract form. In consideration of the KMJ accepting my/
our submission for publication, the author(s) undersigned 
hereby assign all copyrights ownership to the KMJ and shall 
have no right to withdraw its publication. It is expressly 
certified that I/we, have done/actively participated in
this study and agree to the accuracy of contents of this 
manuscript. It was conducted in accordance with current 
ethical considerations and meets with the committee’s 
approval. I/all of us agree to its publication in KMJ and 
to the authorship as expressed in this declaration and in 
the title page of our manuscript”.  The participation 
of the authors must include: conception, design, 
analysis, interpretation, or drafting the article for 
critically important intellectual content. A change in 
authorship after initial submission of a manuscript 
should be duly supported with a documented request 
from the main author, duly endorsed by the author 
removed and/or-added. No changes in authorship 
will be permitted after acceptance for publication of 
a manuscript.

More than six authors are not appreciated for an 
article and if listed, the authors may be asked to justify 
the contribution of each individual author. For case 
reports, not more than three authors are acceptable. 
Regarding contributions of authors over the limit 
mentioned above, read the ‘Acknowledgment’ section.
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Magical Mem-Brain- Biology’s Holy Grail

  “The goal of life is living in agreement with nature.”
                                   Zeno
From Diogenes Laertius,  Lives of Eminent Philosophers

I have lifted the first half of the caption directly
from Bruce Lipton, the celebrated new biology’s guru 
and a noted cell biologist.  He was a tenured professor 
at Wisconsin School of Medicine. Modern medical 
physiology (biology included) follows the outmoded 
linear model of Newtonian physics of deterministic 
predictability[1]. Euclidean geometry is another blow 
to our thinking in biology. To cite one example there 
is no single organ in the human body, any animal 
or plant kingdom that fits the Euclidean geometry;
the latter applies to inanimate integer structures 
like cones, squares, cubes etc[2]. Take the example 
of the human heart. This can never be measured by 
conventional Euclidean geometry but we still do and 
make management decisions based on that to the 
detriment of our patients. Humans fit into the new
Fractal geometry, first introduced by a computer
scientist, Benoit Mandelbrot in 1975[3].

Mandelbrot’s equation is very simple. There is a 
basic equation of simple multiplication and addition. 
Take any number, multiply it by itself and, then add 
the original number to it. This simple equation can 
decipher all happenings in Nature. The equation 
needs to be repeated ad infinitum to get the desired 
results. Though it looks simple, it has a self similarity 
built into it, which is the crux of all that one sees in 
nature, be it a cloud, a leaf, kidney nephrons, bronchial 
branching or the branching of the vascular tree. This 
is the new science of Chaos and Fractals. The self-
similar pattern makes for efficient functionality, in
addition. One can understand why Nature has given 
us just about the same amount of genes as that of a rat. 
There is no need for a gene for every action. A single 
message can get million things done simultaneously 

in the Fractal science. Mandelbrot’s equation results 
in a new science in place of Euclidean geometry, 
called Fractal geometry. Fractals are bits; they are non-
integer[2]. Fractal geometry can measure the human 
heart, the length of the wavy border of a country like 
Ceylon or, for that matter, anything in Nature!

The next area that needs a relook is the time honored 
concept that the nucleus of the cell with its genes is the 
master of all that happens to us. While there are vital 
genes out with the nucleus in the mitochondria, genes 
are not our masters. Our bane has been the Darwin’s 
theory of evolution which is flawed from the word go.
Modern science has taught us that it is the environment 
which controls what happens to us and that is what 
determines the evolutionary process in principle[4]. It 
is the environmental happenstance that energizes us. 
The genes only play a secondary role dictated by the 
environment[5]. This latter concept fits in very well
with Lamarckism. Evolution is not a fight for survival
of the fittest but a co-operation for the growth of the
whole. Darwin’s fight is taken to heart by the present
business tycoons to loot the common man. The world 
is divided between the “haves” and the “have-nots.” 
This can not go on for ever. Until the basic needs of the 
lowest of the low are met there will be no lasting peace 
on this planet. That is what our body cell function 
tells us in such elegant language of Nature. The cell 
function also teaches us the nature of the Supreme 
Being, not the one that sits in our shrines, *but the real 
one, the super-consciousness, the all pervading energy 
that runs this world. Cell biology could teach a lesson 
or two to the non-believers. Do not get me wrong: I 
never meant that ritualistic religion is the truth; it is a 
myth for power. 

Each cell in our body, which was a whole unicellular 
organism itself to begin with, in evolution billions of 
years ago. That cell had, perforce, to perform all the 
functions that a human being does now to survive. 
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The total responsibility of managing those functions 
rested with the membrane of a single cell: in short, 
the membrane was the cell’s brain; the caption of the 
article[6]. The nuclear genes, the mitochondrial genes, 
the chromosomal proteins, and the other parts of the 
cell had to obey the dictates of the cell membrane to 
function, as the latter is the only communication facility 
that the cell interior had with the outer world. The cell 
wall is a bipolar phosphor-lipid (fat) coat which is 
basically hydrophobic but has important hydrophilic 
functions as well. The most important gates (receptors) 
built into the wall are the Integrated Membrane 
Proteins (IMPs) which have a central tunnel for things 
to come into the cell from outside like nutrition etc. 
and the excretory products to go out[5].

Just like the semiconductor silicon chips, the cell 
wall channels have gates (receptors) and channels. 
The gates work like a revolving door turning in one 
direction alone letting in certain things while blocking 
the rest. There are three very important areas where 
these channels work. Sodium-Potassium ATPase 
system is one. This will allow, with each revolution, 
three positively charged Sodium atoms to get out 
of the cell while throwing in two positively charged 
Potassium atoms into the cell from the environment[5]. 
These gates rotate like a revolving gate hundreds of 
times every second. Since the fat membrane does not 
allow the charge to get out of the cell keeping the 
inside of the cell negatively charged with the outside 
being positive. This membrane potential is the reason 
why each human cell is a very efficient self charging
battery which supplies electricity (energy) for all 
bodily functions. Consequently, the cell wall uses up a 
large amount our daily expenditure of energy. 

The second variety of effector proteins, called 
cytoskeletal proteins, regulate the shape and motility 
of cells. That is why we are called animate organisms 
with locomotion. The third type, the enzymes, breaks 
down or synthesizes all molecules. All three, when 
activated along with the channels, serve as signals 
which bind the chromosome’s regulatory proteins that 
form a sleeve around the DNA of the cell, unlike in the 
older wisdom where the genes were to control their 
own activity. It is the membrane’s effector proteins, 
which operate in response to external stimuli to the 
cell wall, which control the “reading of the genes 
so that worn out proteins could be cast off and new 
ones formed.” In short, cell’s operations are primary 
responsibility of the environmental signals coming in 
through the cell wall. Since gene survival depends on 
the ever changing environment, DNA blueprints can 
not control the operations of the cell. This makes the 
cell wall the “true brain” of the cell and, consequently, 
the organism. 

To get smarter during evolution, the single cell 
organisms got together to result in multicellular 

organisms that we see today[5]. Now the advantage 
is that one could have trillions of IMPs stuck all 
over the cell walls to get better interaction with the 
environment. When the cells got together, they realized 
that it is better to have certain cells do exclusively 
some of the functions, instead of all the cells doing all 
the functions to economize on energy. That is how the 
nervous system with the brain developed to specially 
interact with the environment. There was further 
specialization in those cells also as we see today. 
Similarly, the other organs were formed for special 
tasks. However, the master of the orchestra still is the 
cell wall. The cell wall becomes a liquid crystal like 
your laptop computer screens. The cell thus becomes 
a programable chip whose working, including gene 
activity, are primarily controlled by the environmental 
signals and NOT genes[5]. This is the secret of life.

Bruce Lipton, writing in his celebrated classic-The 
Biology of Belief- has this to say, in addition. “Imagine 
a population of trillions of individuals living under 
one roof in a state of perpetual happiness. Such a 
community exists - it is called the human body.” 
The same fact was illustrated by another quantum 
physicist, Fritz-Albert Popp, who showed that the 
photon light (Bio-Photons) from each DNA in the 
human body in health is in synch with one another 
and suffer also together when they do[6]. Even when 
an ointment is applied on the hand, the photon lights 
in the brain also change! Human body works better 
than human societies. There are no “have not’s” in the 
human system. All are haves only. If mankind learns 
that lesson from the cells this world would be a better 
place to live in. For example, cancer cells are those 
“homeless, jobless” cells that live off other healthy 
cells in the human body, like the terrorists[5].

There is hope for mankind even in this “man- 
eating-man” world. This earth shaking research done 
by a Stanford biologist, published in PLOS biology 
in 2004 illustrates that truth. Writing an editorial on 
that study, Franz BM de Wall of Emery University has 
this to say “even the fiercest primates do not forever
need to stay that way”[7]. This study showed elegantly 
how some of the ferocious baboons, genetically said 
to be programed for violence were tamed by the 
females to be co-operative and loving, proving once 
again the truth that environment shapes our genes 
and our future. There is hope for mankind. Humans 
need not be stuck with the greed to acquire more and 
more material possessions beyond what is necessary 
for sustenance, and the more dangerous obsession of 
ideological control of others. Most human violence 
is neither genetically mandated nor biologically 
necessary. We will be able to change that by altering 
the atmosphere which will become necessary with 
the explosive growth of the population and poisoning 
of the natural resources of the world. There will be a 
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day when the whole world would become one loving 
single community (Vasudai Eva Kutumbakam). This is 
the evolutionary need, if you follow the science of 
new biology very carefully. This should start at school 
where the students that are not that “bright” could 
be helped by those that are, for the common good of 
all. Bruce Lipton’s study of Caribbean Island Medical 
School students proved this to be true[5]. 

Finally, a word about the environmental control 
that we have been harping on here so far. What is that 
control? That exactly is the super-consciousness or God, 
if you wish. Life is like a character in the TV screen. 
TV screen catches the image from the atmosphere. 
But the image is not inside the TV box! Similarly, 
human life on this planet is the essence (spirit in the 
western concept and Atman in the Indian ethos) of that 
super consciousness. Death, therefore becomes akin 
to your shutting off the TV screen where the image 
disappears from your view but the image is still there 
in the atmosphere. You could catch that in another TV 
screen. That could be the biological explanation for re-
birth which has been a subject of study in at least three 
universities in the USA. One of them has been going 
on for sixty years in three generations of researchers 
with positive results[8]. Death, therefore, does not 
become the end of life but, a part of life, if one took life 
as a whole. Didn’t we have to learn this lesson from a 
single cell wall that is the Director of this movie called 
life-the mem-Brain?

 “Keep love in your heart. A life without it is 
like a sunless garden when the flowers are dead.
The consciousness of loving and being loved brings 
a warmth and richness to life that nothing else can 
bring.”     

                                                  Oscar Wilde
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INTRODUCTION AND RISK FACTORS
Arthritis is a chronic disease which is estimated to 

affect about 15 % of the population and is the leading 
cause of functional dependency in the activities of 
daily living in elderly[1] (Fig. 1).

There are several reviews of risk factors and 
pathogenesis including the repair process as well as 
treatment programs of knee osteoarthritis (OA)[2-5]. In 
essence, there are two possible pathways for initiation 
of OA disease, overload or injury of normal cartilage 
or normal load of weak cartilage. Risk factors for 
development of knee OA are rheumatoid arthritis and 
other inflammatory conditions, knee infection, knee
trauma often sustained in sports[5-7], unfavourable 
loading[8], heavy physical activity[5, 9], resting in a 
squatting or kneeling position[8,10] and also obesity[5,11,12]. 
Poor muscle function, especially in women, influences
the disease progress and severity of symptoms[13-15]. 
Increasing age is a major risk factor for OA[16]. Female 

sex[17] and heredity[18,19] are other known risk factors. 
OA may also occur in a knee joint where the cartilage is 
weak, for example due to disuse atrophy, and therefore, 
already sensitive to activities of daily life[17]. 

Thus, the etiology of OA is dependant on several 
factors of constitutional and environmental type. Some 
of these factors can be affected by treatment programs 
which, if effective, will slow down the symptoms of 
the disease. In many instances today, due to better 
knowledge of risk factors, the cause of knee OA can 
be identified and fewer patients have idiopathic OA.
The earlier classification of knee OA, into secondary
(known etiology) and primary (unknown etiology) 
is no longer recommended as most knee OA can be 
identified by risk factors.

KNEE OSTEOARTHRITIS AND FOOTBALL
OA can develop as a late consequence of knee 

trauma resulting in cruciate ligament, collateral 

Osteoarthritis is a widespread disease leading to physical 
disability affecting quality of life. It is primarily regarded as a 
cartilage disease but affect all tissues of a joint. Osteoarthritis 
can be regarded as an organ failure. Knee osteoarthritis is 
common in Kuwait,  especially in women. The main symptoms 
are pain, stiffness and weakness affecting knee function. The 
diagnosis is made by history and clinical examination. A 
weight-bearing radiograph will fully establish the diagnosis. 
Many of the patients are also obese, diabetic, hypertensive 
or affected by other organ failures. The aim is to reduce knee 
pain and improve knee function which is also beneficial for
the other diseases. 

Initially,  we recommend self-management by information 
about knee osteoarthritis, daily exercise of any type which is 
pleasant for the individual like walking 10-30 minutes once 

or twice daily in order to induce light to moderate cartilage 
load. Further, regular muscle training to increase especially 
pelvis and lower leg strength and realistic programs to 
reduce weight is advised. 

Regular support by a primary care doctor, a 
physiotherapist or a coach is beneficial. The program is
demanding, as it means a change of life-style. Different 
modalities of non-operative treatment are physiotherapy, 
pharmacological treatment by analgesics / NSAIDs / 
glucosamine and injection of steroids or hyaluronic acid. The 
effect of the pharmacological treatment programs vary. Often 
the outcome, by evidence based research, is low or at best 
moderate. If self-management and non-operative treatment 
fails and the symptoms are pronounced, surgery is an option. 
Knee prosthesis is the main alternative.  
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ligament, meniscal or cartilage injuries. These injuries 
occur during high activity level, often in contact 
sports which include acceleration/deceleration or 
rotation/pivoting movements. One example of such 
a contact sport is football; the most common sport of 
the world. Especially, after anterior cruciate ligament 
and meniscal injuries, there is an increased risk of 
developing clinical and radiological signs of OA. 
In a review article Lohmander et al[6] identified 127
published articles from 1970 – 2007, 10 - 20 years after 
an anterior cruciate ligament injury. These articles 
were found in a Medline search by the key words 
“anterior cruciate ligament, injury, osteoarthritis and 
follow-up”. The prevalence of OA was found to be 50% 
even after isolated anterior cruciate ligament injuries. 
The Lohmander group presented, in the same report as 
mentioned before[6], a review of radiologic long term 
follow-up of isolated meniscal injuries and found in 41 
publications a prevalence of 50% OA after 10 – 20 years. 
In another review article, Oiestad et al[7] identified 31
anterior cruciate ligament injury articles by a search 
in three computer data bases (PubMed, Embase and 
AMED). The number of articles retrieved originally 
was 2000 but the authors made a quality scoring of the 
study designs and included only 31 articles with the 
highest quality score. After a mean 13.7 (10 - 27) years 
follow-up, 0 - 13% of isolated anterior cruciate ligament 
injuries had developed knee OA. In combined anterior 
cruciate ligament and meniscal injuries, the prevalence 
of OA was 21 - 48%. Even if these two review articles 
are not in full agreement about the prevalence of OA 
after isolated anterior cruciate ligament injuries, the 
risk of long term OA is pronounced. Definitely there is
a high price for the joy of playing football. Especially 
as the post-traumatic OA disease starts earlier in life 
compared to most other types of OA which have a later 
onset. 

The innervation of the the anterior cruciate 
ligament injured patient is often long-term deficient
as proprioception is affected after an injury. About 
1/3 of the anterior cruciate ligament injured patients, 
independent of reconstruction, do not regain the 
normal muscular function of the injured limb. There 
are, however, occasional  reports, on non-operated  
anterior cruciate ligament injured patients, who were 
treated by intensive rehabilitation and recommended 
a low activity level, where the long-term muscular 
function was normalized[20] and long-term knee OA 
was low[21]. Not only knee joint injury, but also knee 
joint overload, is a risk factor for knee OA. In top 
football, there is constant knee joint overload due to 
the character of the game. In elite football players, 
even without a documented knee injury, knee OA 
was found in 30%, 10 - 20 years after the end of the 
football career, while recreational football players had 
the same low incidence as non-football players after 

the same follow-up time[22]. Therefore, daily overload 
of the knee in elite football is a negative factor for the 
joint but occasional football, even in organized league 
on a low level, has no such drawback.

In general, sports can be divided into low, moderate 
or high demands of the knee joint where, apart from 
European and American football, also basketball 
and handball are examples of high knee load while 
swimming and golf are examples of lower knee 
load[23]. 

CARTILAGE AND BONE TISSUE
OA is regarded not only as mainly a cartilage 

disease, but  also one that affects other tissues of a 
joint, especially the bone, by subchondral sclerosis, 
osteophytes and cyst formation and also the synovium 
by synovitis and often increased amount of joint fluid.
Also, the ligaments are involved by time.  

The bony ends, constituting the knee joint, 
are covered by hyaline cartilage. This tissue has a 
favourable friction coefficient which is an advantage
during load transmission[24]. The thickness of articular 
cartilage varies with the pressure. The higher the peak 
pressure, the thicker the cartilage and it is interesting 
to note that patellar articular cartilage is the thickest in 
the human body[25]. This cartilage tissue constitutes of 
cartilage cells and extracellular matrix including water, 
proteglycans and collagen[24,25]. There are four different 
zones of articular cartilage; superficial,middle,deepand
calcified[26]. These layers have a different composition 
of collagen formation and cell morphology. During 
weight-bearing, water is pressed out of the extra-
cellular matrix, while the water returns at rest. There 
is a continuous turnover in normal cartilage tissue 
constituting a balance. This is a fine-tuned mechanism
which is distorted in OA when the cartilage becomes 
fibrillated and by time cleft formation and areas of
necrosis appear. Mechanically mediated and cytokine-
mediated pathways of cartilage degeneration have 
been identified in the pathogenesis of OA[3, 24]. The 
possible OA healing mechanism / response has been 
studied[27-30]. There is no vascular supply or innervation 
of cartilage which affect the healing properties. In the 
very early stage of the OA disease, the tissue changes 
can not be seen by inspection (arthroscopy) or by MRI 
(radiography). Microscopy of a bone/cartilage biopsy 
would, however, show early osteoarthritic findings.
By time, cartilage fibrillation and fissures will develop,
which can be seen by arthroscopy or MRI. There are 
several systems used for grading of cartilage disease, 
such as the Mankin ́s criteria (microscopy) or the 
Outerbridge classification (inspection).

The bone tissue is affected in the early and especially 
the late phase of OA. The micro-architecture of the bone 
is deteriorated in all types of OA. In cancellous bone, 
the form of the trabeculae are changed and the density 
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(bone volume) is increased. The subchondral bone 
plate[31] will also be affected and  by time, sclerosis will 
be found there. Experimentally, by using alendronate 
to affect bone remodelling, the subchondral bone 
density was increased and different amount of 
cartilage degeneration (OA) was observed[32]. It is also 
shown that subchondral bone collagen metabolism 
is increased in OA[33]. The role of bone tissue and 
especially the subchondral bone in the OA process is, 
however, not fully known but this structure probably 
plays an essential role in the onset and development 
of OA. 

The concentration of certain cartilage matrix 
components in joint fluid, serum and urine can be
measured[34-36]. The idea is to monitor the degradation 
and reparation of the cartilage. This technique is 
presently mainly used in research but in the future, if 
reliable, could be a better instrument than radiology, to 
identify and follow the OA process. 

SYMPTOMS AND SIGNS
Three common complaints due to knee OA are 

pain, stiffness and weakness. In the long perspective, 
quality of life is affected[1] and even psychological 
stress symptoms can occur[3, 37]. 

The pain is mainly on weight bearing but by time, 
pain at rest disturbing sleep may also develop. Early in 
the disease, there is mild knee pain after long walks or 
other exertions. The onset is gradual and intermittent 
with better or worse periods. There is, by time, often 
joint swelling and excessive joint fluid is produced
which is best palpated in the suprapatellar pouch or 
posteriorly as a Baker cyst.

During disease progress, the pain on weight-bearing 
becomes more pronounced and disturbs ordinary 
activities of daily living (ADL). The maximum walking 

time becomes shorter by about 10  - 20 minutes, and 
often a stick or a crutch is used. There is also pain on 
palpation[38]. Clinical accuracy of diagnosing meniscal 
injuries in existing knee OA is difficult as most menisci,
by time, are affected by degeneration due to the OA 
disease. The range of motion will be reduced especially 
in advanced OA. For example, in advanced knee OA 
(Ahlbach grade IV - V)[39] 10 degrees of extension defect 
and 30 degrees of reduced flexion is a common finding.
The muscle power is reduced[40] leading to weakness 
and even giving way. Gradually a deformity will 
develop; varus in medial OA and valgus in lateral OA. 
Especially the valgus deformity is bothering, as it may 
lead to knock-knee which means that the knees, during 
walking, collide and are in the way of each other. 

RADIOLOGY 
Ten or even twenty years may elapse after the debut 

of knee OA before obvious radiographic OA findings
are present on plain radiographs. It is often a long 
radiographic silent period when subjective symptoms 
are present on-and-off and standing radiographs are 
normal OA can be seen by inspection during surgery 
(Fig. 1). Joint space narrowing based on weight-bearing 
radiographs, indicating cartilage wear, is a diagnostic 
finding in OA (Fig. 2). A weight-bearing postero-
anterior radiograph, obtained in 45 degrees flexion,
can better identify early cartilage wear[41]. Joint space 
narrowing and, by time, bone attrition is used in the 
Ahlback classification in five stages[39]. However, even 
if joint space reduction is not present on weight-bearing 
radiographs, other signs of early OA like osteophytes, 
bone sclerosis or cyst formation may be seen on plain 
radiographs[42]. Structural changes are the basis for the 
early stage of the Kjellgren and Lawrence radiographic 
classification based on plain radiographs. An MRI, on

Fig. 1: Operative photograph of the left knee 
To the left: OA of the medial femoral condyle (MFC) with centrally 
bare bone
To the right: almost normal cartilage of the lateral femoral condyle 
(LFC)

Fig. 2: Osteoarthritis on antero-posterior standing radiograph of  
both knees. The distance between the bony ends of femur and tibia 
on the medial side is abnormal. On the left side it is medial bone 
contact (Ahlback grade 2) and on the right side the medial cartilage 
is reduced (Ahlback grade 1).

Osteoarthritis of the Knee: Review of Risk Factors and Treatment Programs ...
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the other hand, will show early cartilage wear and 
often there is a concomitant degenerative meniscal 
injury. This meniscal injury is more a sign of the early 
OA disease and less a sign of a traditional meniscus 
rupture. In a long-term study, MRI predictors for a rapid 
OA progression were meniscus extrusion beyond the 
tibial margins, a major medial meniscus tear and bone 
edema[43]. Also, subchondral bone attrition, as found 
on MRI, is a sign of compartment specific mechanical
load[44]. Information from MRI can be enhanced by 
gadolinium[45]. The future goal, by specialized MRI, 
related to articular cartilage is to detect abnormalities 
even before early morphological changes occur. The 
idea is to implement treatment programs early. 

The radiographic findings often have a slow but
consistent progress. However, research has shown 
that some patients do not have such a radiographic 
progression during a long time period. There is 
no consensus on which radiographic classification
system to use which makes comparison between 
studies more difficult. There is, therefore, a need for
one internationally accepted, reliable and validated 
radiographic classification based on plain radiographs[7] 
in order to be able to compare the outcome of studies 
using different interventions (Table 1).

Table 1: Radiographs in Knee OA

• Weight-bearing plain radiographs will establish the OA 
diagnosis

• Specialized radiography like MRI is usually not necessary 
• A degenerative meniscal injury on MRI is more a sign of the early 

OA disease and less a sign of a traditional meniscal rupture

KNEE OSTEOARTHRITIS IN KUWAIT
In Kuwait, females are more affected by 

symptomatic knee OA than males. This is documented 
in the operation statistics, as nowadays, six out of 
seven operated patients in this country are female[17]. 
This difference is higher here than in other countries, 
where six out of ten operated patients are female[46]. 
The onset of severe symptoms indicating surgery is 
not only earlier in life for females than males, but also 
earlier than females in other countries[17]. 

There are certain specific risk factors for the early
onset of OA in Kuwait. Many individuals are obese 
which increase the load on the joint during walking. 
Overweight has been shown to have a large impact 
on symptoms of knee OA[43]. However, even slight 
weight loss is beneficial for self-reported function and
pain[47].  There is also a low ambulatory activity level 
due to frequent use of cars[17] which will, by time, cause 
disuse atrophy of the cartilage and also weaker lower 
limb muscles. The cartilage, which needs daily regular 
activity in order to maintain its properties, becomes 
more vulnerable[25]. However, the precise amount of 
joint load needed in order to maintain healthy articular 
cartilage is not fully known[25], but it demands a more 

active life-style. Also the cultural habits of sitting and 
kneeling in Kuwait are risk factors for knee OA[8]. 
Hormonal and metabolic factors are probably involved 
and there may also be hereditary traits, which are not 
fully known in the Arab population, but are reported 
for other populations[18,19]. 

NON-OPERATIVE TREATMENT
Most of the patients with knee OA are treated 

by non-operative programs, and surgery by knee 
prosthesis is often not indicated at least not in the early 
course of the disease. The non-operative treatment 
is often called conservative treatment, but the non-
operative treatment should not be conservative, rather 
active, patient-directed non-operative treatment. The 
development of the symptoms of the OA disease is 
very individual and it is difficult to predict the outcome
for a specific person. It is until now not proven, that
it is possible to reverse the cartilage destruction by 
pharmacological means, but there are ways to affect 
the symptoms of knee OA. Knowledge of the natural 
history of the OA disease allows the patient for better 
confidence, as certain OA patients do not experience
progress of symptoms during the years to come. 

The key points of the non-operative treatment are 
self-management by:
1.  Patient education about the OA disease 
2.  Physical activity, which is individual regarding 

type and time, but often involves daily walking 
with (stick, crutch) or without support. Despite 
suffering from pain, every knee OA patient needs to 
walk daily, sometimes to the limit of their capacity, 
in order to keep up their ability to walk. 

3.  Muscle training of the pelvis and lower limb. Thigh 
strength (quadriceps) training is essential. 

4. Realistic program for weight reduction by 
implementing certain diet plan and follow-up

These active, patient-directly-involved, non-
operative treatment programs differ from, out of the 
patient’s perspective, passive non-operative treatments 
like medicine or injection therapy.

This basic program needs to be implemented early 
by the primary care doctor and needs regular follow-up 
as regards any changes in life-style. Physiotherapists 
can be involved in a structural way, not only for 
physiotherapy treatment programs, but also to assist 
the patient in self-management.  Sometimes, a personal 
trainer or a coach can follow and support the patient. 
In order to implement and follow-up such a program 
well and get a reasonable compliance, a national 
computer file program for the health care system
involving all hospitals and all primary care units is an 
advantage. A few simple variables like length, weight 
and a functional tests like chair stand test[15,48] and / or 
a walking test[15] may be used for follow-up. 
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INTERNATIONAL RESEARCH
The Osteoarthritis Research Society International 

(OARSI)[49], the National Institute of Health and 
Clinical Excellence (NICE)[50], the American Academy 
of Orthopedic Surgeons (AAOS)[51] and European 
League Against Rheumatism (EULAR)[52] have 
recommendations for the management of knee OA. 
They are generally in agreement that self-management 
is the basis for the OA treatment. Self-management 
means that the patient, by own activity, gets information 
about the natural history of the OA disease, in order 
to understand the disease pattern better. It also relates 
to daily ADL routines, type and frequency of exercise 
activity and nutritional questions. 

If self-management is not successful and the 
symptoms are pronounced, a treatment program may 
be started. The scientific result of an intervention can
be evaluated by effect size (ES) which is the standard 
mean difference between groups and compares 
treatment and placebo groups for pain and function. 
Clinically, an ES = 0.2 means a minor positive 
effect, ES = 0.5 means intermediate positive effect 
and an ES = 0.8 means a major positive effect of the 
treatment[49]. When evaluating effect size in different 
publications, it should be noted that the effect is based 
on different number of studies / patients, the effect 
is often present for a short time period, a publication 
bias may exist (studies with a negative result will less 
often be published) and the risk of side-effects varies 
between the treatment programs.

One late update of treatment programs for Knee 
OA is from 2010 in the journal Osteoarthritis and 
Cartilage[49], where the OARSI group  recommendations 
for the management of hip and knee osteoarthritis 
was published. In this article, the OARSI group had 
performed a literature search in Medline, EMBASE, 
CINAHL, AMED, Science Citation Index and the 
Cochrane library to analyse the quality of the studies. 
This search identified 64 systematic reviews, 266
randomized clinical trials and 21 economic evaluations 
which met the inclusion criteria for a high quality 
study during the years 2006 - 2009 regarding knee and 
hip OA. This article is recommended for more detailed 
information regarding non-operative treatment of knee 
osteoarthritis. 

NON-OPERATIVE TREATMENT PROGRAM 
Self-management: information 

Information about knee OA is a central part of self-
management and recommended by all expert groups, 
viz, OARSI, NICE, AAOS and EULAR. Ravaud et 
al[53] conducted a study where information about 
OA, exercise and weight reduction was compared 
to standard treatment. There was a small short-term 
superior benefit in minor weight reduction and time
spent in exercise activity in the information group, but 

no significant pain reduction. Buszewicz et al[54] gave 
verbal information during six sessions on management 
of OA including a booklet compared to a control 
group where only the booklet information was given. 
The intervention group had reduced anxiety, better 
perceived self efficacy, but no significant difference in
pain or function. Thus, information alone can reduce 
disease anxiety and improve self efficacy, but it is not
effective in order to reduce pain or to improve function 
in knee OA. So information needs to be combined with 
other treatment.

Self-management: Exercise
Reduced muscle power of the lower limb is 

crucial as a weak or exhausted muscle increase the 
risk of overloading the joint. If this is present during 
long-time periods, like years, it will have a negative 
impact on knee OA. Exercise can be performed by 
individual treatment, exercise classes or home-based 
programs. 

There are several meta-analyses on randomized 
studies for exercise therapy which include control 
groups of non-exercising patients. In a Cochrane 
database analysis, including 32 studies comprising 
3800 patients, Fransen et al[55] found that therapeutic 
exercise, had at least short term benefit in reducing
knee pain and improving physical function for people 
with knee OA. The effect was small, but comparable 
to reports for non-steroidal anti-inflammatory
drugs. There was no difference between individual 
treatment, exercise classes or home-based programs. 
However, the more are supervision occasions, the 
better the outcome.

 In a metaanalytic review by Devos-Comby et 
al[56] 16 studies on exercise and self management 
interventions were analyzed. In comparison to control 
conditions, exercise regimes improved physical health 
and overall impact of knee OA. Self-management 
programs significantly improved psychological
outcomes. Both patient education and exercise 
regimes had a modest influence on patient’s well-
being. There are, however, reports that a simple home 
based exercise program and also aerobic walking 
can significantly reduce knee pain[57,58]. The patient 
compliance of such programs is probably important 
and will affect the outcome (Table 2).

Table 2: Active self-management of OA by the patient
 

• Find and get information about knee osteoarthritis
• Perform daily exercise of any type which is pleasant for the 

individual; for example walking 10 - 30 minutes once or twice 
daily 

• Do regular muscle training 
• Use realistic programs to reduce weight. 
Self-management is demanding as it often means a change of life-
style

Osteoarthritis of the Knee: Review of Risk Factors and Treatment Programs ...
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Physical therapy
Jamtvedt et al[59] conducted an overview of 

systematic reviews on physical therapy for knee 
OA during the period 2000 – 2007. Twenty-three 
reports were included. The authors found highest 
quality evidence that exercise in combination with 
weight reduction reduced pain and improved 
function in knee OA. There was moderate quality 
evidence that acupuncture, trans-cutaneous nerve 
stimulation or laser therapy also reduced pain. One 
essential question is, whether the exercise training 
itself negatively affects the knee OA progress due 
to overload of the diseased joint. It seems to be the 
opposite, as in a randomized study, the  glucosamine 
content was favourably affected by exercise training 
in knee OA patients[60]. Interestingly, Manninen 
et al[61] reported that the risk of knee OA requiring 
knee arthroplasty decreased with increasing hours 
of recreational physical therapy. The later studies 
should be regarded as hypothesis-generated reports 
which need to be repeated in future research.

Water-based training
In a cochrane database report[62], it was found 

that there is a lack of high quality studies regarding 
water-based training and only a small beneficial
effect was found regarding pain relief early after 
training. However, all six included studies except 
one were related to both knee and hip OA. The 
study on knee OA alone compared water-based 
exercise with land-based exercise and showed a 
large effect on pain immediately after training. The 
authors, however, conclude that more research is 
needed before the effect of aquatic exercise for knee 
OA can be stated.

Weight reduction and training
The two keystones in the treatment of knee OA are 

weight-reduction and regular training. Overweight 
indicates a need for a special dietary program[63,64] and 
a dietician and / or psychological support may be an 
advantage in order to comply successfully with such 
a program. Even a minor decrease of the weight (5 - 
6 kg) may have a beneficial effect on knee symptoms.
In a meta-analytic study on weight reduction[65] only 
four out of 35 randomized clinical trials were of 
acceptable quality and included. The best effect was 
achieved, if the weight is reduced by 5% with 0.25% / 
week during a 20-week program[65]. It has been found 
that a combination of weight reduction and training 
is more beneficial than one of these programs only[47]. 
The program can be directed by a physiotherapist or 
a coach but the individual patient is the only one who 
can affect the final result due to compliance with the
program. It has been suggested that weight-reduction 
in the obese carries a risk of increased mortality. In a 

study by Shea et al[64] no such relation was found. On 
the contrary, a reduced mortality rate was indicated by 
the outcome of the study.

Pharmacological treatment
Acetaminophen (paracetamol) is used frequently. A 

Cochrane database study by Towheed et al[66] included 
15 randomized clinical trials where seven studies 
compared acetaminophen to placebo. Five of the 
seven studies had better pain relief by acetaminophen 
and the same safety profile as placebo. The authors
conclude, however, that the effect of acetaminophen 
is of a questionable clinical significance. Another
meta-analytic study, an analysis, showed that the pain 
relief with acetaminophen was small and the effect 
was mainly within the first month[67]. Despite this 
low effect size of acetaminophen in recent studies, the 
drug is still recommended as the primary choice of 
pharmacological pain relief by OARSI, NICE, AAOS 
and EULAR in knee OA. However, if high doses of 
acetaminophen are used the risk of liver failure and 
other side effects is increased. Then a short-term low 
dose NSAIDs eventually combined with a proton pump 
inhibitor is an alternative. However, the general health 
of the invidual patient has to be taken into account and 
it is well-known that certain cardiovascular diseases 
can compromise the use of NSAIDs.

NSAIDs have a mild positive effect on knee OA 
pain[67]. In a meta-analysis by Bjordal et al that included 
63 randomized placebo controlled trials and a total 
of 14,060 patients receiving different pharmacologic 
treatments, they concluded that oral NSAIDs treatment 
in patients with moderate to severe pain had a small 
effect with maximum efficacy compared to placebo at
2 - 4 weeks. In an earlier meta-analytic report by the 
same group of authors 2004[68], 10,845 patients were 
studied. They reported an effect size of 0.32 for oral 
NSAIDs and if doubtful studies were excluded, the 
remaining effect size was 0.23. Only short term use was 
recommended by the authors. In the study by Towheed 
et al[66], apart from acetaminophen, oral NSAIDs were 
also studied. NSAIDs were superior to acetaminophen 
for knee pain. The authors conclude, however, that 
the effect size was modest, and the trial duration was 
only six weeks, and therefore, special considerations 
need to be taken when making the decision between 
using acetaminophen and/or NSAIDs. In summary, 
in OA subjects with moderate-to-severe levels of pain, 
NSAIDs have only a small effect. The relative efficacy
of cox 2- inhibitors was studied in a meta-analysis by 
Lee et al[69] and the authors found that the effect size 
for these coxib group of drugs was small. However, 
the studies showed that significant heterogeneity was
observed indicating systematic differences among 
published trials emphasizing the need for more studies 
with direct-comparison.
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Gastrointestinal (GI) side effects by NSAIDs
The gastrointestinal (GI) side effects of 

acetaminophen and oral NSAIDs were studied in 
644,183 patients over the age of 65 in Canada[70]. The 
risk for hospitalization due to bleeding, ulceration or 
perforation was higher in patients on NSAIDs compared 
to patients on acetaminophen. The combination of the 
two drugs highly increased the risk of such a GI event. 
Also the risk of an adverse GI event was twice as high 
for standard NSAIDs compared to cox-2 agents or a 
standard NSAID with a proton pump inhibitor.  

Topical NSAIDs
In a meta-analysis of randomized controlled trials, 

topical NSAIDs  (locally applied) were more effective 
than placebo[71] during the first two weeks of treatment.
The effect size was 0.41 (first week) and 0.40 (second
week). The effect on pain relief was slightly better 
than oral NSAIDs. On the other hand, topical NSAIDs 
were inferior to oral NSAIDs during the first week of
treatment and associated with more local side effects 
such as rash, itch or burning[71]. Most data on the use of 
topical NSAIDs are limited to short term use and there 
was no clinical effect after two weeks. The main draw-
back is temporary skin irritation.

Opioids
More potent analgesics such as opioids, have a 

large efficacy in pain relief[72]. This meta-analysis 
comprised 18 randomized placebo-controlled trials 
including 3244 patients. However Bjordal et al in their 
meta-analysis[67] had only mild pain relief by opioids. 
Opioids should be used with caution and there is a 
clear risk of addiction. 

Oral glucosamine
The effect of oral glucosamine for knee and hip OA 

are mixed. Earlier meta-analyses indicated moderate 
to large effect by chondroitin. Recently, chondroitin 
sulphate[73] was presented in a meta-analysis 
comprising 20 trials including in total 3846 patients. 
The quality of the studies was very heterogeneous 
and many were small trials with unclear allocation. 
Trials that were not analyzed properly showed larger 
effects in favour of chondroitin than did the remaining 
trials. When the analysis was reduced to three trials 
with large sample size and the best quality, there was 
no effect regarding pain relief. It seems probable that 
the effect of chondroitin sulphate is minimal or none. 
Block et al[74] analyzed the science of how to interpret 
the effect of oral glucosamine on joint health. The 
authors lack certain basic data and emphasize the 
need for “standardized and clinically relevant in vitro 
assay systems and in vivo animal models for testing, 
as well as development of new outcome measures for 
inflammation and pain pathways in human OA”. They

postulate that a change of research approach is needed. 
In a meta-analysis[75], glucosamine hydrochloride had 
no positive effect while glucosamine sulphate had a 
moderate effect. Effect size ranged from 0.05 - 0.16 in 
studies without industry involvement and 0.47 – 0.55 
in studies with industry involvement. These studies 
on glucosamine show heterogenicity. There is possible 
allocation, analysis and publication bias[75]. Therefore, 
a cautious attitude regarding the effect of these drugs 
was recommended.

Another way of presenting results of 
pharmacological treatment is the need for later total 
knee arthroplasty[76] after treatment of knee OA 
with glucosamine sulphate for minimum 12 months 
and maximum 36 months. This resulted in half the 
incidence of total knee arthroplasties after five years
compared to placebo. This study should be regarded 
as a hypothesis generated report which needs further 
research in order to be proven.

Intra-articular steroid injections
Intra-articular steroid injections have short term 

beneficial effect in the treatment of knee OA[67] and 
use of single dose is also effective[77]. The later study 
is a Cochrane database systematic review where 28 
randomized controlled trials compared intra-articular 
corticosteroids to most often placebo. The positive 
effect regarding pain relief is best seen after 2 - 3 weeks. 
After 4 - 24 weeks no such positive effect regarding 
pain relief was seen. There are few side effects[77] where 
the most serious is septic arthritis. Geirson et al[78] have 
shown an incidence of 0.037% after arthrocenteses.

Intra-articular injection by visco-supplementation 
by hyaluronic acid

Hyaluronic acid can relieve symptoms of knee 
OA[79, 80]. The first study is a Cochrane database report
by Bellamy et al, comprising 76 trials, where 40 was 
versus placebo. The report concludes that visco-
supplementation is an effective treatment for OA of the 
knee with beneficial effect on knee pain, function and
patients global assessment especially 5 - 13 weeks post 
injection. The effect is, however, different for different 
visco-supplementation products and time points. There 
is also heterogenicity of outcomes between trials. When 
analyzing only high quality studies there is no clear 
effect regarding relief of pain. In the report by Arrich 
et al, published in 2005, which is a systematic review 
and meta-analysis, comprising 22 randomized clinical 
trials, they concluded that intra-articular hyaluronic 
injections have not been proven clinically effective. 
The authors recommend more efficient research with
clinically relevant and uniform endpoints in order to 
clarify the risk-benefit ratio. The major side effects
of visco-supplementation are incidents of pain and 
swelling as well as septic arthritis (Table 3).

Osteoarthritis of the Knee: Review of Risk Factors and Treatment Programs ...
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Table 3: Examples and effect of pharmacologic treatment
 

Pharmacological treatment
• Analgesics/NSAIDs
• Glucosamine
• Intra-articular injection by steroids or hyaluronic acid
Often the effect of pharmacological treatment, is low or at best 
intermediate.
This is shown by evidence based research.
Side effects, sometimes serious, are common.
The same effect as by pharmacological treatment can be achieved by 
self-management and physiotherapy.
Side-effects of such treatment are low. However, it is demanding as 
it means a change of life-style. 

Acupuncture
Acupuncture has no clear effect regarding pain 

relief for OA[81]. In this meta-analysis, 11 randomized 
trials met the selection criteria and nine out of those 
reported sufficient data for pooling. Sham-controlled
acupuncture had a small, clinically irrelevant, positive 
effect on pain relief while waiting-list patients had 
clinically relevant effect which may be due to placebo. 
The effect of  pulsed electromagnetic therapy on knee 
OA has been evaluated[82]. In this systematic review, 
five randomized controlled trials were identified
which compared pulsed electromagnetic therapy with 
placebo. No beneficial effects regarding pain relief was
found. 

Braces, orthoses or lateral wedge shoe inserts
These are also used for the treatment of knee OA[83]. 

In this Cochrane database systematic review, four 
randomized controlled clinical trials were identified
for medial compartment knee OA. The conclusion 
indicates limited evidence that braces, orthotic devices 
or lateral wedge shoe inserts were beneficial in knee
OA.

Other substances
Vitamins[84], Selen[84], avocado soyabean[85] , green-

lipped mussel[86], rosehip powder[87], diacerhein[88], 
SAM-e[89] or African devils claw[90] are substances 
which have been suggested to reduce pain associated 
with OA. However, evidence based research is limited 
and more studies are recommended. As an example, 
we like to comment on the study on rosehip powder 
(Rosa canina). Christensen et al performed a meta-
analysis comprising three randomized controlled trials 
including 287 patients[87]. Rosehip powder showed 
a reduction in pain scores with an ES of 0.37. Test 
for homogeneity seemed to support that the efficacy
was consistent across trials. Thus it seems reasonable 
to assume that the three studies were measuring the 
same overall effect. Therefore, it is twice as likely that 
a patient allocated to rosehip powder would respond 
to therapy, compared to placebo. However, in general 
the series for rosehip powder and for most of these 

substances are small and more proof is necessary to 
confirm the effect.

Osteoarthritis School
In general, OA information / training is regarded as 

positive for the knee OA patients. By a literature review, 
improvement of arthritis by 15 - 30% was found after 
patient education[1]. Today, many patients have access 
to Internet and get information about OA. However, it 
is difficult to get correct and complete information.

Group training in an OA school has been 
proposed[91]. The school usually includes 5 - 6 
lessons, where a small group of patients are informed 
and treated by different medical professionals. A 
physiotherapist, an occupational therapist or a 
specialized nurse are usually organizing the lectures 
under the supervision of a primary care doctor.  
Different other specialists are recruited during certain 
lessons, for example, a dietician or an orthopedic 
surgeon. The lessons are patient oriented and two-way 
communication, teaching and learning, is essential. 
Inclusion criteria were radiographic verified OA or
clinical signs of OA in one or more joints. The patient 
should be positive for treatment in a group. The main 
issue is help for self-help. Usual issues for information 
/ discussion are disease information, types of exercise, 
methods of training, orthotic bandage, diet questions, 
pharmacologic therapy and surgical information. We 
believe that such an OA school should be beneficial for
the OA patients in Kuwait. A change of life-style needs 
information and repetition of information. 

OPERATIVE TREATMENT 
If non-operative treatment fails certain patients 

are candidates for major knee surgery by osteotomy 
or knee prosthesis. Minor arthroscopic procedures 
like shaving cartilage, partial meniscectomy or 
washing of the joint are ineffective and are no longer 
recommended in early OA[49, 92, 93]. In a prospective 
randomized trial, arthroscopic surgery was not better 
compared to a training program in the treatment 
of degenerative meniscal tears[94]. It is important to 
understand that an MRI diagnosed meniscal injury in 
middle-aged or elderly persons is most often an early 
sign of OA and not equal to a traumatic meniscal 
injury in a young person. Autologous transplantation 
of chondrocytes or mosaicplasty are used for local 
cartilage defects but not for early OA changes. 

Osteotomy is performed in unicompartmental 
femoro-tibial OA in order to change the load from the 
affected compartment to the healthy compartment. 
Most often, it is done in early medial OA. It is performed 
in proximal tibia preferably proximal to the insertion 
of the patellar tendon. The traditional closed wedge 
high tibial osteotomy means that the tibial bone is 
cut, a lateral wedge is removed, and the osteotomy is 
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closed and fixed by staples or a plate[95, 96]. In the callus 
distraction technique, a tibial osteotomy is performed 
and the osteotomy is locked by an external fixator.
The correction is performed after surgery by slowly 
opening the osteotomy by adjusting a screw located 
on the external fixator, about 1 mm each day, until
the full correction is achieved[97]. The results by high 
tibial osteotomy are almost as good as those by total 
knee arthroplasty and complications are few if the 
procedure is performed by experienced surgeons[98]. 
As most of the OA is medially located (bow leg) a 
tibial osteotomy converts a knee from mild varus 
to mild valgus. The draw back for the patient is a 
certain postoperative valgus of the limb as some 
overcorrection of the hip knee ankle axis is intended. 
This is, however, the aim of the procedure, to move 
the lower limb axis from the diseased medial cartilage 
to the more healthy lateral cartilage.

Modern principles of  knee arthroplasty are in 
use for more than 30 years[99]. The results of the first
total condylar knee was favorable[100] and local series 
have shown similar results[101]. In national registers, 
the pain relief is good and the incidence of revision  
is low (around 5% after 10 years)[46]. The incidence 
of deep infection is around 0.5%[46]. In the early days, 
the prosthetic designs were of hinged or linked 
surface replacements but now, all primary prostheses 
are surface replacements of total or occasionally 
unicompartmental knee design. Most designs are 
femoral and tibial components of metal with a plastic 
insert fixed on the tibial component[99]. The metal 
material is mostly vitallium which is composed of 
chrome, cobalt and molybdenum while the plastic 
insert is made of high density polyethylene. The 
standard fixation of the metal components to bone
is by special cement, a two component glue, which 
is mixed during surgery, and becomes hard and 
fully stabilizes the components after 10 - 15 minutes. 
There are guide instruments for bone cutting and 
occasionally computer navigation may be used. The 
correct patient selection for the procedure is now better 
understood. A young patient with a potential for high 
activity level postoperatively has a relative high risk 
for a premature loosening / material failure. On the 
other hand, a biologically old patient with a limited 
ability to take part in the postoperative rehabilitation 
will not benefit from a knee replacement, as there is
often, too little muscular motor power to drive the 
artificial knee[99]. 

From 1984 until 2007, 577 knee prosthetic operations 
were performed  in Al-Razi Orthopedic Hospital 
in Kuwait[17]. An increase in the number of these 
operations occurred during the last years and in 2007 
there were almost 100 knee arthroplasties performed. 
There are no certain statistics of the annual incidence 
of knee arthroplasty operated Kuwaiti people as 

patients are also operated in private hospitals within 
and outside the country. It is estimated that about 
200 - 250 knee prosthetic operations are performed 
on Kuwaitis annually. In order  get more exact 
epidemiological data and in order to improve the 
quality assurance of knee prosthetic replacements in 
Kuwait, we have proposed that a national register 
of knee prosthesis is organized[17]. Similar national 
registers are in use in many other countries. 

SUMMARY 
Knee OA has a slow disease progress and it is the 

final result of many different disease patterns which
occur in the knee joint. OA primarily affects the 
cartilage but involves by time, the bone, ligaments, 
muscles and the joint capsule. Often the patients 
are affected by other diseases like obesity, diabetes, 
hypertension or other organ failures. Symptoms of 
knee OA are pain, stiffness and muscle weakness. 
The main symptom is pain on walking which is often 
intermittent with better or worse periods.

The basic treatment of knee OA is self-management 
by information about the disease, regular exercise 
usually walking, muscle training and weight control. 
Patient participation in an OA school is an advantage 
and OA schools are therefore recommended to be 
introduced in Kuwait. An OA school is best organized 
by the primary care doctor, but actually all doctors, 
nurses and other health care employees can be involved 
in the implementation of the treatment program. If the 
compliance of the program is good many patients are 
satisfied with self-management / OA School. The key
issue is an active lifestyle where level walking is the 
easiest and most natural activity. Mankind has in earlier 
times always been used to daily labour and our loco-
motor system is planned for such a life. At that time 
long level walks, almost to the level of the capacity of 
the individual, gave the joints the necessary loading. 
Exercise also has a positive effect for most organs, not 
the least for the psychological well-being. Today, in 
many countries, exercise practice is written down by 
a doctor, in the same way as a prescription for drugs. 
Physiotherapy is recommended for a limited time 
period and one main issue is to encourage the patient 
to find a personal activity program.  

However, OA patients of today are used to tablets 
of different types as a quick solution for their problem. 
The pharmacological modalities of non-operative 
treatment are analgesics / NSAIDs, injection by 
steroids / hyaloronic acid and glucosamine. Most 
of these pharmacological treatment programs 
have a temporary and usually a small, maximum 
intermediate, effect on the pain due to knee OA. 
The same type of effect can be achieved by self-
management / physiotherapy and weight reduction 
(Table 4). 
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Table 4: Early osteoarthritis in primary care
 

• Early osteoarthritis is recommended to be seen in the primary 
care

• A primary care doctor can implement and follow up self-
management

• Self-management needs regular support
• Support by a physiotherapist or a coach can also be beneficial
• Osteoarthritis schools is recommended in kuwait  

If non-operative treatment fails, surgery is 
an option. This is most often done by total knee 
prosthesis. The outcome of such an operation is 
usually favorable. However, the patients should be 
informed about individual risk factors and possible 
complications. In otherwise healthy patients, the risk 
of complications is small.

CONCLUSION
Self-management is a simple and out of the patients 

perspective, an active treatment, which often leads to 
certain improvements of the knee OA disease. Self-
management means that the patient gets information 
about knee OA, has an individual daily activity 
program, performs regular muscle training and has a 
sound diet. Such a program means usually a change of 
the life-style which can be further implemented by an 
OA School. Such a school can also deal with concurrent 
diseases like obesity, diabetes, hypertension or other 
organ failures.
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INTRODUCTION
The rate of cesarean delivery has increased steadily 

over the past 30 years world wide, with current  rates 
of > 25%[1-4] and  the repeat cesarean section (CS) rate 
for low risk women of all ages and racial groups is 
now 88.7%[5].  Studies conducted in 1980’s have shown 
that the primary reason for the continuing escalation 
of cesarean delivery rate is the performance of elective 
repeat CS[6], since the relative safety of cesarean delivery 
had promoted a more liberal approach to its use[7].  
However, this has resulted in considerable concern 
as a public health issue. Studies conducted later have 
reported that the procedure though common, presents 
a high maternal morbidity and mortality[8-10]. Attention 
had been focused on the alternative to cesarean birth 
for some time[11]. Several studies performed in the 
1970’s and 1980’s confirmed the safety of vaginal birth
after a CS (VBAC)[12-13]. 

In addition, studies in the 1990’s have supported that 
VBAC is an acceptable option to routine elective repeat 
surgery[14-16]. This has been approved by the American 

College of Obstetricians and Gynecologists, provided 
certain criteria are fulfilled[3]. Most authorities now 
agree that VBAC should be encouraged, in order to 
reduce the rising cesarean delivery rate[6]. The success 
rate for VBAC is up to 79%[17]. The benefits of VBAC,
in terms of reduced costs and maternal morbidity, 
without jeopardizing fetal outcome have been well-
documented[18]. Women with previous cesarean 
births now represent a relatively large proportion of 
the obstetric population and this is likely to increase 
even more, if the present cesarean birth rate continues. 
Since women’s and physicians’ interest in VBAC is 
increasing, the obvious question of whether such 
management alternative should be extended to women 
with two previous cesarean deliveries is being raised 
more frequently[19,20], especially for women whose 
initial CS were performed for clearly non-repetitive 
indications.

Data is now accumulating on vaginal birth after 
two CS[19-25].  Uterine scar separation does not appear to 
be affected by the number of previous uterine incisions 

Objective: To study the outcome of offering a trial of labor 
to women with history of two previous cesarean sections 
(CS) after appropriate counseling
Design: Retrospective 
Setting:  Obstetric Unit at King Khalid University Hospital, 
Riyadh, Saudi Arabia, over a period of seven years (1993 
– 1999)
Subjects:  A total of 40 women with two previous CS 
requested a trial of labor 
Intervention: Trial of labor despite having two previous CS 
based on specific predetermined criteria
Main Outcome Measure(s): (1) The rate of vaginal delivery, 
(2) The rate of repeat CS and (3) Neonatal outcome
Results: This group represents 8% of women with a history 
of two previous  CS out of which  50% had primary CS 

and 25% had repeated CS in their previous pregnancies. 
Spontaneous labor occurred in 95% and augmentation 
in 45%. There was no uterine dehiscence or rupture in 
this study. There were five intrauterine deaths, six babies
admitted to the NICU; four for prematurity and breech 
delivery and two for grunting. There was no birth asphyxia 
or neonatal death. Five of these cases are presented in 
detail. 
Conclusion: The favorable outcome in this study shows 
that trial of labor can be safely offered to a selected group of 
women with two previous CS after proper counseling. This 
goal can be achieved without limiting childbirth options 
for women who sincerely wish to avoid multiple cesarean 
deliveries. Larger trials are needed in our community to 
support finding in this study.
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during a trial of labor[19,26]. There is increasing evidence 
that VBAC is safe and successful, and the dictum of once 
a CS, always a CS is no longer applicable[27].   Evidence 
is accumulating in western countries with regard to the 
safety and success  of VBAC after multiple previous 
incisions in the lower segment[28]. Therefore, women in 
our community with two previous CS should at least 
be assessed individually, counseled and offered VBAC 
attempts. 

The objective of this study is to present evidence 
that trial of labor can be accomplished safely in women 
with two previous cesarean births.  The obstetric and 
neonatal outcome of forty women with previous two 
CS with different indications and of unknown scars, 
and who, after counseling, preferred to have vaginal 
birth is presented.

SUBJECTS AND METHODS 
This retrospective study included forty women 

with two previous CS, and who delivered vaginally at 
the Obstetric Unit of King Khalid University Hospital 
(KKUH), Riyadh, Saudi Arabia, over a period of seven 
years (1993 - 1999). The study group was selected for 
trial of labor despite having two previous CS, based 
on criteria such as the request of the couple during 
antenatal counseling for vaginal delivery, the estimated 
fetal size of less than 3.8 kg by ultrasound scan and 
spontaneous onset of labor.

Data was retrieved from medical records on 
maternal characteristics of nationality, age, height, 
parity, primary and repeat CS, previous vaginal 
delivery, and the indications for CS in the two previous 
cesarean deliveries. The primary CS is defined as
delivery of a neonate by CS in mothers with no 
previous history of a CS and repeat CS is delivery of 
a neonate by CS following a previous CS. Other data 
included presentation of the fetus in labor, the use of 
analgesia and syntocinon during labor, gestational 
age at delivery, duration of labor and type of vaginal 
delivery. Neonatal characteristics such as baby weight, 
Apgar score at 1 and 5 minutes, admission to neonatal 
intensive care unit (NICU) and baby outcome were 
also retrieved. 

Statistical Analysis
Data was analyzed using STATPAC Gold statistical 

analysis package and is presented as percentages and 
means ( ± SD).

RESULTS 
During the study period, a total of 30,378 deliveries 

were conducted at KKUH, including 3877 (12.8 %) by 
CS.  Primary CS comprised of 1959 cases (6.5%), and 
repeat CS (> 2 CS) comprised of 1918 (6.3%) cases out 
of the total deliveries.  Repeat CS included 498 women 
(1.6%) who had two CS. Of the 498 women with 

two CS, forty women (8 %) underwent a voluntary 
trial of labor after obtaining informed consent. The 
characteristics of this cohort of women are presented 
in Table 1.

All women were Saudi except one who was a 
Pakistani. 40% out of these were > 35 years and parity 
ranged from 2 to 9, were short statured (< 150 cm), half 
of them had CS in their first pregnancy (primary CS)
and 25% had a repeat CS in their second pregnancy. 
More than two third (80%) had a history of vaginal 
delivery and 40% had had intervening vaginal delivery 
(vaginal delivery between the 2 CS). Thirty eight 
women (95%) went into labor spontaneously at a mean 
gestational age of 37 + 4.0 weeks (range 26 - 42 weeks) 
and labor was induced in two women who had mid-
trimester  intrauterine fetal deaths with prostaglandin 
intravenous (IV) Nalador infusion. Forty-fivepercentof
the women needed labor augmentation by syntocinon 
infusion and epidural analgesia. Thirty-four (85%) 
of the laboring women had spontaneous vaginal 
deliveries and the remaining were assisted breech. 
Regarding mean duration of labor, the first stage was
6.1 + 4.01 hrs (range 1.15 - 19.21) and the second stage 
was 0.15 + 0.12 hrs (range 0.03 - 0.47).

Characteristics

Nationality
 Saudi 
Non-Saudi

Age (yrs)
< 35
>35

Height (cms)
<150
>150

Primary CS
Repeat cesarean in 2nd pregnancy
History of vaginal delivery
Intervening vaginal delivery
Spontaneous onset of labour
Epidural analgesia 
Syntocinon augmentation
Gestation at delivery (weeks)

<37
37-40
>40

Type of delivery
SVD
Assisted breech

Age (years)
Parity
Height (cms)
Gestation at delivery (weeks)
Duration of labor (hours and minutes) 

First stage
Second stage

No.

39
1

24
16

12
28
20
10
32
16
38
9

18

7
30
3

34
6

Mean ± SD
33.6 ± 4.26
    4.6 ± 1.95
151.9 ± 5.34
     37 ± 4.0
   
 6.1 ± 4.01
  0.15 ± 0.12 

%

97.5
 2.5

60
40

30
70
50
25
80
40
95

22.5
45

17.5
75
7.5

85
15

Range
24 - 42
2 - 9

140 - 165
26 - 42

1.15 - 19.21
0.03 - 0.47

Table 1: Demographic and obstetric characteristics 
of 40 women with history of previous CSs delivered 
vaginally in the index pregnancy 

Re-appraisal of Vaginal Delivery after Previous Two Cesarean Sections



KUWAIT MEDICAL JOURNAL 191September  2011

Neonatal characteristics depicted in Table 2 
shows that four babies weighed more than 3.5 kg 
and the mean birth weight was 2590 + 737.31 gm 
(range 950 - 3650 gm). Out of the 40 women, five had
intrauterine fetal deaths (IUFD), four were diagnosed 
prior to labor and one presented with an abruptio 
placenta at 37 weeks. Only two (5.7%) babies had 
low Apgar scores at 1 and 5 minutes. In six women 
(15%) the presentation of fetus was breech in labor 
(Table 3). Four of them were preterm (gestational age 
26 - 27 weeks), one had IUFD at 37 weeks gestation, 
and the sixth one was 38 weeks pregnant. All the six 
had assisted vaginal breech deliveries. 

There were six (15%) admissions to the NICU 
in the entire study group (Table 4). Four out of 
these admissions were breech deliveries, admitted 
mainly due to prematurity. The other two cephalic 
presentations delivered at 35 and 36 weeks of 
gestation with birth weights of 2130 and 2600 grams 
respectively and were admitted for grunting. The 
two grunting babies were kept under observation for 

Characteristics

Presentation of fetus
Breech
Cephalic

Neonatal weight (gms)
< 2500
2500 - 3500
> 3500

NICU admission
Neonatal outcome

Alive
IUFD

Apgar score (n = 35)
At 1 min

4 - 6
7 - 9 

At 5 min
5 - 7 
8 - 10

        n

6
34

14
22
4

6

35
5

2
33

2
33

  %

15
85

35
55
10

15

87.5
12.5

  
5.7
94.3

  5.7
94.3

Table 2:  Neonatal characteristics of babies born to 40 women 
with history of previous 2 CSs delivered vaginally

NICU = Neonatal intensive care unit, IUFD = Intrauterine fetal 
death

two days while the four premature babies delivered 
by assisted breech were in the NICU for an average 
period of four weeks.

The indications for the two previous CS in the 
study group are depicted as pie diagrams in Fig. 1 and 
2. Five cases of special interest have been presented 
in detail, in which vaginal delivery was accomplished 
after two prior CS in spite of the presence of such 
features  as cephalo-pelvic disproportion (CPD), 
breech presentation, big baby, short stature, obesity, 
diabetes, unknown scar and high blood pressure. 

Case I: A 32-year-old woman who had two 
previous CS for CPD was booked at 19 weeks in her 
third pregnancy. Lateral pelvimetry revealed a pelvic 
inlet of 8.3 cm and an outlet of 9.5 cm. At 37 weeks, she 
presented in labor with lack of fetal movements for 
one day. The fundal height corresponded to 32 weeks, 
with breech presentation. There was no fetal heart 
activity. On pelvic examination, the cervix was soft, 
fully effaced and 6 cm dilated with intact membranes 
and a frank breech at minus-2 station.  Ultrasound fetal 
weight was estimated to be 1.9 kg. Four hours later 
she progressed to spontaneous delivery of the breech 
following an episiotomy.  The outcome was a male 
fresh still-born, normal macroscopically and weighing 
1.7 kg. The post-partum period was uneventful.

Case II: This was a 28-year-old woman, para 2 + 0, 
who had had two CS previously at different hospitals 
for failure to progress. She was booked in this hospital 
for the current pregnancy.  Her height was 148 cm but 
the radiological pelvimetry was adequate. At 39 weeks 
of gestation she presented in labor, the fundal height 
corresponding with her weeks of gestation, and the 
fetus was a cephalic presentation and the head was 
2/5th palpable per abdomen. Clinical examination was 
normal and the cervix was found to be 6 cm dilated. The 
membranes ruptured spontaneously, and following an 
episiotomy she had spontaneous vertex delivery of a 
normal healthy baby boy weighing 3.6 kilogram. The 
third stage was uneventful.

Case III: A 34-year-old woman, para 4 + 0, with 
two previous CS for breech presentation and with 

Fetus
no.

1
2
3
4
5
6

Gestational 
age in weeks

26
26+
27
27
37
38

Weight
in grams

950
950

1440
1310
1700
3060

Apgar 
score

4 - 7
5 - 7
7 - 9 
7 - 9
0 - 0
7 - 9

NICU 
admission

Yes
Yes
Yes
Yes

-
No

Table 3: Characteristics of fetuses presenting as breech in six women 
with history of previous two CS who delivered vaginally

Baby
no.

1
2
3
4
5
6

Gestational 
age in weeks

26
26+
27
27
35
36

Weight
in grams

950
950

1440
1310
2130
2600

Mode of 
delivery

Assisted breech.
Assisted breech.
Assisted breech.
Assisted breech.
Vertex
Vertex

Apgar 
score

4 - 7
5 - 7
7 - 9 
7 - 9
7 - 8
7 - 9

Table 4: Characteristics of babies admitted in NICU of six women 
with history of  previous two CS who delivered vaginally
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two intervening vaginal vertex deliveries, was booked 
at 24 weeks of gestation in this hospital.  She was a 
case of unknown scar status.  At 40 weeks, the fundal 
height corresponded with the period of gestation. 
The presentation was cephalic and the head was 5 / 
5 palpable per abdomen.   She was allowed to await 
spontaneous onset of labor. Four days later, she 
presented in labor with partially effaced cervix which 
was 4 cm dilated.  The membranes were intact and the 
presenting part was at minus-2 station. She was cross-
matched for blood, an intravenous fluid was instituted,
and the mother and the fetus were monitored.

Three hours later, the cervix was fully effaced and 
6 cm dilated, an artificial rupture of membranes was
performed, and clear liquor drained.   The vertex was 
at the ischial spines.  The fetal heart had remained 
reactive with good variability. The cervix had reached 
full dilatation in two hours and within 30 minutes, 
she delivered spontaneously of a healthy baby girl 
weighing 3.3 kilograms.  The placenta and membranes 
were delivered by the Brandt Andrews method. She 
had uneventful post-natal period.

Case IV: A 29-year-old Pakistani woman had two 
previous CS after a failure to progress in labor. Her 
first delivery was vaginal. This fourth pregnancy has
been uncomplicated apart from gestational diabetes 
managed by diet.  She was 140 cm tall and weighed 
82.3 kg at 38 weeks.   At this gestation, she presented in 
advanced labor to the labor ward with a breech at plus-
2 station.  She managed to have an assisted vaginal 
breech delivery of a healthy male infant weighing 3.06 
kg.  The cord was twisted five times around the neck
and the Apgar score was 7 and 9 at 1 and 5 minutes 
respectively.  The third stage was uneventful.  

Case V: A 37-year-old woman, para 8 + 0, had a 
history of two previous CS (4th and 6th pregnancies) 

for breech presentation and failure to progress. She 
had personal and family history of hypertension.  At 
booking in this hospital, she was 18 weeks gestation, 
her BP was 160/100 mmHg despite using alpha 
methyldopa 250 mg twice daily. This was increased to 
1 gm a day in divided doses. She had no symptoms or 
proteinuria, her renal function test, uric acid, random 
blood sugar and urine analysis were reportedly 
normal. Her hypertension was satisfactorily managed 
with drugs.  At 37-weeks gestation, she presented to 
the labor ward with slight vaginal bleeding.  The blood 
pressure was 167/100 mmHg with a pulse of 90 beats 
per minute.  She looked rather pale. However, the 
abdomen was not tender and corresponded with her 
dates, and palpable contractions were felt.

The fetus presented by the head which was 5 / 5 
palpable per abdomen.  The fetal heart could not be 
heard.  The cervix was 1 cm long and 2 cm dilated, 
soft and the membranes were intact. Ultrasound had 
confirmed death in utero. She remained well clinically.
Artificial rupture of the membranes was performed
four hours later, and blood stained liquor drained.  
Syntocinon augmentation was initiated. She progressed 
within two hours into spontaneous vertex delivery of a 
macerated male baby weighing 3.480 kg.  There was a 
large retro-placental clot measuring 330 ml.  The third 
stage was uneventful.

One year later, she managed to get pregnant and had 
gestational diabetes which needed insulin treatment.  
She went into spontaneous labour at 39 weeks and had 
spontaneous vertex delivery of a male infant weighing 
3.6 kg.  Mother and baby were discharged in good 
condition.

DISCUSSION
The rise in cesarean birth has occurred in spite of 

the growing acceptance of VBAC[11,14,19-25,29]. Numerous 
reports support the contention that a trial of labor is 

Fig. 2:  Shows percentage of the indications for the second cesarean 
section (CS) in women with two CS   (CPD = cephalo- pelvic 
disproportion)

Fig. 1: Shows percentage of the indications for the first cesarean
section (CS) in women with two CS (CPD = cephalo-pelvic 
disproportion)
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an appropriate option for women with a previous low 
transverse CS[19-24]. A meta-analysis of 29 studies found 
that the success rates for VBAC ranged form 67% for 
patients with a prior failure to progress in labor, to 85% 
where the indication for the primary operation was 
breech presentation, with all indication for previous CS 
being associated with success rates of vaginal delivery 
that would make trial of labor appropriate[30].

A history of multiple CS may not exclude 
the woman from the alternative of CS; the more 
widespread use of trial of labor in such women 
could lead to significant reduction in the national
CS rate with its inherent morbidity and mortality. 
The available data strongly suggest that such trials 
appear to be justified, appropriate and of reasonable
consideration[19-26,28]. These pregnant women should 
not be treated differently from those who had one 
CS. Riva and Teich[31]  were the first to systematically
study VBAC in uteri with multiple scars including 
four previous CS. Their success rate was 66% with no 
uterine dehiscence or rupture.  

Since then, there have been more than 900 such 
trials after two CS, most of which concluded that, the 
vaginal delivery rate of 80 percent in women with two 
previous sections was no different from women with 
only one previous CS[21-23,32]. A fairly large study of 115 
women with two previous CS, done in Riyadh, Saudi 
Arabia, showed a success rate of 90 percent, which 
was higher than that after one previous CS[23]. This 
was explained by the fact that there was more rigorous 
selection of pregnant women for trial of labor. 

Several studies found a significantly greater
success rate of VBAC in women who had their 
previous CS for breech presentation or had previous 
vaginal delivery[32-33]. However, Chattopadhyay found 
no significant difference in the rate of vaginal delivery
in women who previously had vaginal delivery 
compared with women who had not previously 
delivered vaginally[23]. In the present study group, 
majority of the women (80%) had experienced vaginal 
delivery previously and most of the indications for 
prior CS in this group were non-recurring.

The present study reports the use of syntocinon 
(oxytocin) augmentation in 45% of the cases with no 
adverse effects such as uterine dehiscence / rupture. 
The use of oxytocin augmentation in these women 
however, remains a controversial issue as in women 
with one previous CS, even though there were a large 
number of trials that used oxytocin. Most of these trials 
however, were consistent with the finding that oxytocin
augmentation was not related to significantly increased
incidence of uterine dehiscence[32-34]. However, previous 
reports showed an increasing rate of uterine dehiscence 
/ rupture as the number of previous uterine incisions 
increased[35]. In contrast, Phelan[21] had the largest trial 
of 501 parturient with more than one previous CS who 

had trial of labor. The incidence of uterine dehiscence 
in his study was higher in the non-trial group; 4.6 % as 
compared with1.8 % in the trial group. This was also 
reported in the study by Chattopadhyay[23].

Documentation of the type of prior uterine 
incision has previously been a pre-requisite to allow 
the woman to undergo a trial of labor, because low 
vertical or classical incision has a higher likelihood 
of uterine rupture[36]. However, different studies had 
demonstrated that, the incidence of uterine dehiscence 
was not statistically increased with an unknown 
scar compared to that seen in women with prior low 
transverse incisions[37]. The present study included 
women with unknown scars. However, there was no 
case of uterine dehiscence in this group of women. 
Nevertheless, knowledge that the woman’s scar is of 
the classical type will help the management in such 
cases.  Fortunately, classical incision is seldom utilized 
today. 

Epidural analgesia was used in almost two thirds 
of women in several studies. This did not affect the 
course of labor and did not prevent the recognition 
of early signs of uterine rupture[38-39]. In this study 
epidural analgesia was used in only 22.5% of the 
cases with no adverse effects on labor outcome. The 
small percentage of epidural usage was because it 
is not widely acceptable by the laboring women in 
general, and epidural was not advocated by the local 
obstetricians. Febrile morbidity has significantly been
found to be lower in the VBAC group compared 
with those undergoing elective repeat CS in previous 
studies.  Moreover, hospital stay was also reduced by 
half as in previous studies[24,40].

Recently, an increasing number of expectant 
Saudi women prefer to have vaginal delivery after 
two CS.  From the literature, vaginal delivery in such 
women appears to be justified and very appealing
in a community like Saudi Arabia where there is 
an increased demand from the consumers favoring 
large healthy family. The mode of delivery, therefore, 
should be based on the specific clinical scenarios and
the woman’s choice, but after appropriate selection 
and counseling. Otherwise, such women might hide 
information such as the number of their previous CS, 
or they opt to labor at home, and then they will be 
faced with increased serious delivery hazards[40-41].

There is no doubt that there may be risks associated 
with VBAC, but in a hospital setting with appropriate 
resources, these risks are low, even if they would still 
seem unacceptable. Labor should occur in a setting 
that permits timely intervention for the rare instance 
in which intervention becomes necessary. A woman 
planning VBAC may need extra understanding 
and support as she rebuilds her belief in herself in 
preparation for another birth. Most women do not 
voluntarily submit themselves and their babies to risks 
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of CS. It is recommended that every woman who is 
planning a birth after two previous CS, is encouraged 
and supported to plan a vaginal birth in a hospital 
setting. 

CONCLUSION 
The findings of this study are similar to those of

previous studies suggesting that a trial of vaginal 
delivery after prior two CS is a reasonable option in 
women in whom it is not obstetrically contraindicated 
and who are appropriately counseled and managed. 
The high success rate of vaginal deliveries (95%) 
achieved in this study group could be attributed to its 
selective nature. However, the sample size may be too 
small to draw any firm conclusions. Therefore, larger
trials would need to be undertaken in our community 
to support the results achieved. 

As much as possible, women with previous two CS 
should be involved in the decision-making regarding 
the mode of their delivery to reduce the rise in repeat CS 
rate. Unless something is done about the rise in the CS 
rate, our obstetrics’ future may end in peril of repeated 
CS. It is advisable therefore, that every obstetric unit 
should have ongoing CS reduction initiatives, with 
emphasis laid on the importance of careful selection 
of such women.
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INTRODUCTION
Acrylamide (AA) is an important compound in the 

production of polyacrylamide which is used in a variety 
of industries. It is well-known as a neurotoxicant after 
human and animal exposure and it also has been shown 
to elicit genotoxic, reproductive and carcinogenic effects 
in laboratory animals. Following the announcement 
of Swedish National Food Administration[1] that AA 
could be formed in carbohydrate rich foods when 
cooked at a high temperature, researchers worldwide 
have been energized to study AA and its implication 
on human health. 

Although the underlying mechanism of AA 
formation in cooked foods has not been fully established 
to date, one possible mechanism is that AA is formed 
due to a heat-catalyzed chemical reaction between 
the amino acid asparagine and certain sugars (e.g., 
glucose), both of which occur naturally in foods[2,3]. 

The investigators found that the content of AA 
in chips began to increase after three days of storage 

of potatoes at 2 ºC and that was correlated with the 
increase in reducing sugars in the tubers. This indicated 
that the reducing sugar content of the potato tubers 
determined the degree of AA formation and that, as a 
result, storage of potatoes at low temperature should 
be avoided to prevent increased AA formation[4].

A large number of studies have been reported on 
AA neurotoxicity, because it was first identified as a 
neurotoxicant in laboratory animals and industrial 
workers a long time ago[5]. However, many recent 
investigations of AA have been conducted to 
evaluate its other toxic effects, including reproductive 
toxicity[6-8], genotoxicity[7, 9] and carcinogenicity[10 - 12].

AA stimulates axonapathies. A primary target for 
neuronal damage is the medium to large diameter 
axons. Within the axonopathy reaction, the myelin 
sheath becomes degenerated and retreats away from 
the cell body.  On a biochemical level, the AA acts as 
a “chemical transectant” which interferes with the 
axon along some point in the myelin sheath, thus 

Objectives: Acrylamide (AA) has been shown to be a 
reproductive toxicant in animals and is associated with risk 
of cancer. The objective of this study was to evaluate the 
dose-dependent acute testicular toxicity of AA in rats.
Design: Experimental study
Setting: King Fahd Medical Research Center, King Abdulaziz 
University, Jeddah, Saudi Arabia
Subjects: Forty-eight rats 
Intervention: Animals were loaded with AA orally at doses 
(5, 15, 30, 45, 60 mg/kg/day) for five consecutive days
Main Outcome Measures: Histopathological effects of AA 
on testis and epididymis
Results: AA induced a significant body weight reduction,
increase in testis / body weight ratio and a significant
reduction in sperm count, in the two groups treated with 45 mg 
and 60 mg/kg/day. Abnormal sperm shapes were detected 

in all groups. Histopathological signs of AA toxicity on testes 
and epididymis included; degeneration of spermatogonia, 
widening of intercellular junctions and degeneration of 
peritubular myoid cell. Sertoli cells showed darkening of its 
nuclei, detachment from the basement membrane, increase 
in the number and size of lipid droplets in their cytoplasm, 
failure of sperm release and phagocytosis of some sperms. 
Leydig cell atrophy was observed which contributed to 
sperm defects and various abnormal histopathological 
lesions including apoptosis in rat testis. A possible cause 
of tail intersegmentation seen in mature sperm tails was 
clarified by electron microscope (EM) examination.
Conclusion: AA induced harmful effects on the testis 
evidenced by degeneration of spermatogenic and Sertoli 
cells and Leydig cells atrophy in addition to reducing sperm 
count and appearance of abnormal sperms.
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biologically separating it from the remaining healthy 
neuron but disturbing the myelin and consequently, 
axon potential transmission[13].

Several studies have been conducted to evaluate 
the reproductive toxicity of AA, both in mice and rats, 
with single or multiple doses and with different routes 
of administration. In the early studies conducted by 
Mccollister et al, Burek et al. and Zenick et al[14-16] on 
rats, AA was shown to have reproductive toxicity. The 
major aim of the study was to determine the dose-
response characteristics of AA testicular toxicity, by 
using different AA doses to induce testicular damage.

MATERIALS AND METHODS
General materials

Plus OneTM Acrylamide (PAGE grade, purity > 
99.95%, < 0.05% impurities of acrylic acid), was obtained 
from Pharmacia Biotech (Upsala, Sweden) and Wright 
Stain from Merck (Darmstadt, Germany). Rose Bengal, 
Sodium Salt and Hematoxylin solution gill No. 2 were 
obtained from Sigma-Aldrich (Steinheim, Germany). 
All other chemicals and materials were purchased 
from BHD laboratory supplies (Analar®, England) 
and were of molecular biology grade.

Animals and dosage formulation
This was an experimental study in which a total 

of 48 virgin male Sprague-Dawley rats were used and 
allowed to acclimatize in the experimental environment 
for three days before dosing initiation. The rats were 60 
days old and weighed 250 - 300 gm. They were divided 
into 5 AA treatment groups and one vehicle control 
group with eight randomly chosen animals in each 
group (n = 8). Acrylamide was given at doses 5, 15, 30, 
45, 60 mg/kg/day for five consecutive days, because this
is the dose range which has previously been reported in 
the literature to produce adverse effects on the testis[7]. 
Dosing solutions were freshly prepared daily using 
distilled water, based on the initial body weight of the 
rats at day zero. Control group was gavaged with 1 ml 
of distilled water. Animals were dosed with acrylamide, 
once per day for five consecutive days by oral gavage.
All animals were weighed and observed for mortality or 
any behavioral changes once per day during the dosing 
and recovery period.  Seventy two hours after the last 
AA dose, the rats were killed by cervical dislocation 
under ether anesthesia. The right testis and right 
epididymis of all animals were isolated and weighed 
for further experimental evaluation. All experiments 
were undertaken with the consent of the animal ethics 
committee in accordance with the guidelines set out by 
the Canadian Council on Animal Care.

Caudal sperm count 
Two microlitre (2 μl) from each caudal tissue 

suspension (diluted 1:20) was taken, and sperm number 

was manually counted using a Makler Counting 
Chamber, Sefi-medical instruments (Haifa) in a strip of
ten squares. Counting was undertaken using a LEICA, 
DM 1000 light microscopy at x 20 magnification.

Evaluation of sperms shape abnormality  
Smear samples (of caudal tissue suspension) were 

prepared on slides after staining the slides with 10% 
rose Bengal (C20H2Cl4I4Na2O5) sodium salt solution 
for 15 minutes.  In addition, Wright stain was also used 
for staining of smear suspensions.

Histopathological evaluation
Organs were fixed by one of two fixatives (Bouin’s

solution and formaldehyde) dependent upon the end 
use for these tissues. Tissues were then processed 
using standard laboratory procedures for histology 
and were examined using light microscopy at the 
indicated magnifications and representative images
photographed with a Leica DC -180 camera.

Electron microscopy 
To evaluate the toxicological effects of AA on the 

ultrastructural components of the rat testis, a pilot 
study of four rats; two for test and two for control was 
conducted. Rats were gavaged with 45 mg/kg of AA 
for five consecutive days, and then they were killed
by cervical dislocation. Testicular tissue processing, 
embedding, sectioning and staining for electron 
microscopy was done in the electron microscopy unit 
at KFMRC. The slides were examined using an electron 
microscope (CM100 Philips, Holland).

Statistical analysis
Body weight, testis/body weight, and epididymal 

(caudal) sperm count were measured. These data were 
statistically analyzed by one-way analysis of variance 
(ANOVA) using SPSS software for Windows 15. A 
value of p < 0.05 was used as the criterion for statistical 
significance.

Ethics committee approval
The research was approved by the Biomedical 

Ethics Research Committee in The Faculty of Medicine, 
King Abdulaziz University, Jeddah, Saudi Arabia.

RESULTS
Gross observational changes

The group that was treated with 60 mg/kg AA, 
showed signs of aggression starting on day-three and 
reaching its maximum level on day-five of dosing. In
addition, rough coat features and loss of weight were 
observed in this group. The testis of rats of this group 
and those treated with 45 mg/kg AA were prominent 
and appeared enlarged. Finally, these rats developed 
severe hind limb weakness and unsteady movement 
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that varied in its severity along with lethargy and 
reduction in activity. None of these potential markers 
of toxicity were present in the other treatment groups.

Effect of AA on rats' body weight
During the treatment period (day 1 - 5) there was a 

statistically significant drop in body weight (p < 0.05)
in the groups of rats treated with 45 and 60 mg/kg AA. 
(Fig.1). During the recovery period, (5 - 8 days) after 
cessation of AA treatment, the loss of body weight 

became less pronounced with slight weight gain 
occurring in some animals of all groups. However, 
there was still a statistically significant decrease in
body weight at AA doses of 45 and 60 mg/kg, (p < 
0.05) and (p < 0.01) respectively, as compared to the 
control group (Fig. 2). 

Effect of AA on testis / body weight ratio
This study revealed a significant increase (p < 0.05)

of the testis / body weight ratio in the group treated 

Fig. 1: Shows the effects of different doses of AA on rats’ body 
weight during the treatment period (day 1 - 5). There is a 
statistically significant decrease in body weight (H = p < 0.05) of 
the groups treated with 45 and 60 mg/kg AA. 

Fig. 2: Shows the effects of different doses of AA on rats’ body 
weight during the recovery period (day 5 - 8), after cessation of AA 
treatment. There is a statistically significant decrease in body weight
at AA doses of 45 and 60 mg/kg, (H = p < 0.05) and (HH = p < 0.01) 
respectively, as compared to the control group.

Fig: 4: Shows the effects of different doses of AA on caudal sperm 
count. There is significant reduction (H = p < 0.05) in sperm count 
of the group treated with 60 mg/kg AA. Other groups showed no 
difference in relation to control group.

Fig. 3: Shows effects of different doses of AA on rats’ testis / body 
weight ratio at the end of the experiment. There is a significant
increase ( H = p < 0.05) in testis weight in relation to the body weight 
of the rats in the group treated with 15 mg/kg AA. Moreover, a very 
significant increase (HH = p < 0.01) in testis / body weight ratio 
was detected in the two groups treated with 45 and 60 mg/kg.

Characterization of Acrylamide Mediated Testicular Toxicity in Rat: Light and Electron ...
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with 15 mg/kg AA. Moreover, a highly significant
increase (p < 0.01) in testis / body weight ratio was 
detected in the two groups treated with 45 and 60 mg/
kg of AA (Fig. 3). 

Effect of AA on epididymal (cauda) sperm count
AA induced a significant reduction (p < 0.05) of

sperm count in the group treated with 60 mg/kg AA 
(Fig. 4). Other groups showed no difference when 
compared to control group.

Effect of Acrylamide on epididymal (Caudal) sperm 
morphology

Abnormal sperm shapes have been detected in 

all used doses of AA. However, marked increase in 
the number of head / tail-cleaved sperms was noted 
maximally in those rats treated with 45 and 60 mg/
kg AA (Fig. 5). Moreover, an abnormality named 
tail intersegmentation, that was not detected during 
previous studies on AA was markedly observed among 
these groups (Fig. 5F). Tail intersegmentation was also 
observed to a lesser extent among control rats. 

Effect of AA on histological appearance of rat testes 
and epididymis

At a dose of 5 mg/kg AA, the testes showed 
disruptions of its appearance. Some germ cells appeared 
degenerated and many basal vacuolization was 

Fig. 5: Shows caudal sperm morphology of (A) control rat with normal head (black head arrow) (B) rat treated with 5 mg/kg AA showing 
detached tail (black arrow) (C) rat treated with 5 mg/kg AA showing twisted middle piece (black arrow) (x 40). (D) rat treated with 15 mg/kg 
AA showing cleaved heads(black arrow) (x 100). (E) rat treated with 45 mg/kg AA showing cleaved heads (arrow) (x 40). (F) rat treated with 
60 mg/kg AA showing typical tail intersegmentation (small arrows) (x 40). Smears stained with Wright stain.
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observed between the inner cells of the seminiferous 
tubules. However, the epididymis appeared normal 
(Fig. 6, C and D). At a dose of 15 mg/kg AA, the testes 
showed increased debris, widening of the intercellular 
spaces and reduction of the mature spermatozoa in the 
lumen of the tubule. The epididymis appeared normal 
with good sperm reserve (Fig. 6, E and F). 

At a dose of 45 mg/kg AA, the testes showed 
sloughed seminiferous epithelium and multinucleated 
giant (MNG) cells in tubular lumen. Further, Leydig 

cells appeared atrophied while epididymis was 
apparently normal (Fig. 7 A, B and C). At the higher 
dose of AA (60 mg/kg), the histopathological changes 
observed were similar to those of the lower dose 
(45 mg/kg) but with a more pronounced degree. 
The MNG cells increased in number and size and 
some of them had cytoplasmic vacuolization. They 
appeared in both ST and epididymis. The mature 
spermatozoa were significantly reduced in the
lumen of the tubules (Fig. 7, D, E and F)

Fig. 6: (A) Control rat testis showing multiple cross sections in seminiferous tubules and normal Leydig cell, (B) control rat epididymis 
showing apparent sperm reserve in its lumen (H) x 40, (C) Testis of rat treated with 5 mg/kg AA showing multiple vacuoles (v), sloughing 
of germinal epithelium into lumen x 20, (D) Epididymis of rat treated with 5 mg/kg AA, appears normal x 20, (E) Testis of  rat treated with 
15 mg/kg AA showing degeneration of spermatogonia, hypospermatogenesis, widening of intercellular spaces and  reduction in the mature 
spermatozoa in the lumen x 20, (F) Epididymis of rat treated with 15 mg/kg AA, showing reduction in  sperm reserve (H) x 40. Sections 
stained with H&E stain.
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Electron microscopy (EM) on rat testes
The testes of rat treated with 45mg/kg AA showed 

degeneration of spermatogonia with large basal 
vacuolization, widening of intercellular junctions 
and degeneration of peritubular myoid cell (Fig. 8 C). 
While Sertoli cells of the control testis showed normal 
histological features (Fig. 8 B), those of the AA treated 
rat showed numerous histological abnormalities. 
These abnormalities included darkening of Sertoli 
cell nucleus, detachment of the cell from the basement 

membrane and increase in the number and size of lipid 
droplets in its cytoplasm. Further, failure of sperm 
release and phagocytosis of some sperms by Sertoli 
cell were also detected (Fig. 8 D). 

The transverse and longitudinal sections in the 
axoneme of developing spermatids from control 
rat appeared normal apart from dissolution of one 
circumferential rib in the principal piece of few 
spermatids (intersegmentation of fibrous sheath). (Fig.
9 C). As regards the AA treated group, the developing 

Fig. 7: (A) Testis of rat treated with 45 mg/kg AA showing small multinucleated giant cells (MNG) in their lumen (arrow head) and atrophy 
of Leydig cells (arrow) x 20, (B) Testis of same group showing shedding of germinal epithelium in the lumen x 40, (C) Epididymis of same 
group appears normal x 20, (D) Testis of rat treated with 60 mg/kg AA showing multiple (MNG) cells in the lumen (small arrow head), scanty 
mature spermatozoa and atrophy of Leydig cells (arrow) x 20, (E) Testis of same group showing ST with multiple MNG (small arrow) with 
vacuolated cytoplasm, degenerated spermatogonia and reduction in mature spermatozoa (star) x 40, (F) Epididymis of same group showing 
multiple MNG (arrows) of different size in and clear reduction in sperm reserve x 40. Sections stained with H&E stain.
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spermatid showed normal shape, number and 
arrangements of outer dense fibers (ODF) through the
middle and principal piece of its tail. However, partial 
dissolution of fibrous sheath in the principal piece was
frequently observed (Fig. 9 D). Leydig cells showed 
clear atrophy after AA treatment (Fig. 9 A and B).

DISCUSSION
In this study, testicular toxicity of AA was 

investigated by examining the influence of this
compound on body weight changes, testis and 
epididymal weight, sperm count and morphology and 
histopathological changes in rat testis and epididymis. 
Rats gavaged with AA at doses of 45 or 60 mg/kg/
day for five days showed a significant reduction in
body weight. A reduction in epididymal sperm count 
was observed in the group treated with 60 mg/kg 

AA. Abnormal epididymal sperm morphology and 
abnormal histopathological findings were noted in the
testis of all treated rats. These dose response changes 
provided the initial characterization of AA induced 
testicular toxicity in rats.

Gross observational and behavioural changes 
and neurotoxicity observed on rats treated with AA 
at doses of 45 and 60 mg/kg were entirely consistent 
with the previous study conducted by Hashimoto et 
al[8] who treated mice with 0.2 to 0.5 of the LD50 of 
AA (1.5 mmol/kg equivalent to 106.6 mg/kg) twice 
weekly by oral gavage for 8-10 weeks. Tyl et al and 
Lopachin[17,18] have also reported this phenomenon in 
rats. It must be highlighted that no clear mechanism 
underlying AA neurotoxicity has yet been uncovered, 
although several possible mechanisms have been 
suggested. These include inhibition of kinesin-based 

Fig.  8: (A) Part of seminiferous tubule from control rat testis showing many normal spermatogenetic (arrows) and Sertoli cells (S) x 1100, 
(B) Control rat testis showing Sertoli cell with prominent nucleolus (long arrow) and two characteristic bodies near it (small arrow) x 4600, 
Insert showing apical cleft of the nucleus (arrow) and mitochondria (M) in the cytoplasm x 10,500, (C) rat testes treated with 45 mg/kg AA 
showing degenerated spermatogonia (sg) with large lipid droplet (LD),degenerated peritubular myoid cell (MC) and vacuole (V) at the basal 
part of the tubule x 3400. The insert showing widening of the intercellular junctions (arrow) of the two adjacent germ cells x 5800, (D) rat 
testes treated with 45 mg/kg AA showing degenerated Sertoli cell nucleus (N) with condensed chromatin and shrunken nucleolus (arrow). 
Cytoplasmic lipid droplets (small arrow), widening of tight junctions between Sertoli cell and the surrounding spermatocytes (star) were 
observed. Detachment of Sertoli cell from the basal lamina (double head arrow) was also observed x 7900. The insert showing spermatid 
(arrow) phagocytozed by the Sertoli cell x 7900. Transmission electron microscope
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fast axonal transport by AA[19], induction of synaptic 
dysfunction by AA[20], or a central mechanism operating 
through inhibition of brain GST and a decrease in 
brain dopamine receptors[21]. Additionally, it should be 
noted that hind limb dysfunction is one of the factors 
that negatively influences or disrupts the copulatory
behavior of male rats[14].

Similarly, in a study conducted by Yang et al[6], 
there was a significant reduction in rat body weights
at doses of 45 and 60 mg/kg/day compared to the 
control group, following the oral gavage of AA for five
consecutive days. In a study reported by Sakamoto et 
al[24], in which prepubertal and adult male mice received 
a single oral dose of 100 or 150 mg/kg of AA, the mice 
showed a significant reduction in body weight for three
and five days, respectively, following the treatment. In
contrast to the above studies, many other investigators 

have reported that AA has no influence on the body
weight of treated animals[8,22,23]. It is unclear at present 
why these differences should exist in the influence of
AA on body weight. However, it might be a function 
of the dose or the rat strain used. The interpretation for 
this body weight loss following AA treatment may be 
due to loss of appetite by the treated animals, leading 
to decreased food intake and consequent decline in 
weight. 

In the current study, a significant increase in testis
to body weight ratio was detected among groups 
treated with 15 mg, 45 mg and 60 mg/kg. This result is 
in agreement with finding of Sakamoto et al[24] in adult 
mice following a single oral dose of AA (150 mg/kg). In 
that case, the absolute testicular weight was not affected, 
but the testes to body weight ratio was increased 
significantly. This was in contrast to several previous

Fig. 9: (A) Leydig cells of the control rat testis appear normal x 620. (B) Leydig cell of 45 mg/kg AA treated rat appear atrophied and few in 
number x 620, (C) transverse and longitudinal sections in the axoneme of developing spermatids from control rat showing mitochondria (M) 
surrounding the middle piece of the tail, also the annulus (AN) between middle and principal piece x 7900. The insert showing transverse 
sections through the principal piece of spermatids. Note complete dissolution (arrow) of one circumferential rib in the principal piece x 
34,000. (D) spermatid of rat treated with 45 mg/kg AA showing  longitudinal section of the principal piece of a spermatid. Note the fibrous
sheath (arrow) x 64,000. The insert showing transverse section of the principal piece of spermatid, with normal shape ODF. Note partial 
dissolution started to occur above ODF number one x 92,000. Transmission electron microscope
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studies that reported a significant decrease in testis
weight following AA treatment. These decreases were 
most likely due to severe atrophy of the testes[6, 8, 25].

The findings of this study as regards the epididymal
sperm count and morphology tend to support results 
reported in a previous study by Yang et al[6,7]. The 
results of the current study were also consistent with 
the observations made by Sakamoto and Hashimoto[25] 
conducted on male mice, which showed a significant
reduction in sperm count and an increase in abnormal 
sperm morphology following the administration 
of the highest dose of AA (1.2 mM) in the drinking 
water. The results of present study are in agreement 
with these previous findings of Yang et al[7].  Although 
the percentage of abnormal sperm was not calculated 
in the current study, it was observed that all of the 
AA treated groups showed an abnormal sperm 
morphology, characterized by (i) detached heads, (ii) 
coiled and fragile tails and (iii) cleaved tails. The most 
striking AA induced morphological change was the 
appearance of intersegmented tails, a response to AA 
that has not been previously reported to the best of our 
knowledge, and requires further substantiation and 
investigation. 

The histopathological findings of this study
were similar to the reports of other investigators[6, 

7] in rat studies and[8] in a mouse study. Hashimoto 
et al reported a normal histological appearance of 
the epididymis (although there was slight reduction 
in relative weights of the epididymis) following AA 
treatment of male mice at 1.5 mmol/kg (106.6 mg/
kg, twice weekly by oral gavage for 8 - 10 weeks)[8]. 
An attempt has been made by Rotter et al[26] to 
explain the mechanism underlying the appearance 
of MNG cells in the lumen of the seminiferous 
tubules of treated mice. They postulated that 
primary 4N spermatocytes were unable to undergo 
meiotic division to generate haploid sperm cells and 
instead underwent DNA replication only, giving 
rise to MNG cells. 

The consequence of Sertoli cell injury, which has 
been detected as Sertoli cell vacuolations in this study, 
is evident in the form of sloughing and shedding of 
germinal epithelium, leading to the appearance of 
aggregates of cellular material in the lumen[27]. Most 
Sertoli cell toxicants alter germ cell attachment to the 
Sertoli cell, resulting in loss of germ cell attachment to 
the seminiferous epithelium and hence, the presence of 
germ cells in the lumen. 

The results of the pilot EM study were highly 
consistent with the detected histopathological changes 
observed by light microscopy. All changes, including 
some that had not been detected previously, were 
consistent with acute cell injury. Excessive lipid 
droplets in the Sertoli cell cytoplasm are indicative of 
germ cell degeneration[28]. 

One of the atypical forms of the principal 
piece detected in control sperm appeared to be an 
intersegmented tail when viewed with EM. There was a 
partial or complete dissolution of the circumferential ribs 
of the fibrous sheath, which probably, led to the inability
of Wright or Rose Bengal stains to colorize the internal 
structure of the axoneme. This gave the appearance 
of an intersegmented tail under light microscopy. 
This abnormality was detected   in this study to some 
extent in control rats; however, its frequency increased 
with AA treatment. Possibly, the genotoxic effect of 
AA is exerted mainly on stages of late spermatid and 
early spermatozoa formation[17] and hence results in 
abnormal sperm morphology. Several mechanisms of 
toxicity were proposed and one of these is mediated by 
an AA metabolite (glycidamide) as it induces significant
levels of DNA damage as per Hansen et al[29] who have 
shown that human lymphocytes are more susceptible to 
glycidamide-induced lesions than mouse cells.

Although the histological examination of testis by 
light microscopy hinted at Leydig cell toxicity, with the 
aid of EM, Leydig cell atrophy was clearly detected. 
Furthermore, the signs of insult to Sertoli cells after AA 
treatment were signs of Sertoli cell death. This might 
be due to a direct influence of AA on Sertoli cells or
may be due to testosterone reduction resulting from 
Leydig cell atrophy, or both. 

Abnormal spermatogenesis due to a reduction 
in testosterone hormone resulting from Leydig cell 
atrophy might be another factor for these abnormal 
sperms. Another consequence of testosterone reduction 
would be abnormal Sertoli cells, because testosterone 
influences the Sertoli cell to undergo normal
spermatogenesis[30]. Consequently, this abnormality in 
Sertoli cell structure and function results in abnormal 
spermatogenesis, while impairment of intercellular 
junctions leads to sloughing of germ cells and the 
formation of large vacuoles that occupy the basal and 
adluminal compartments. In severe cases, Sertoli cells 
might be released from epithelium after death, leaving 
large basal vacuoles. 

Regarding the effect of AA on the widening of 
intercellular spaces, Cheville[31] reported dissociations 
of desmosomes-like structures (present normally 
between cells), and of hemidesmosomes (present 
between the cells and the basement membrane), with 
subsequent detachment of cells from the basement 
membrane and widening of intercellular spaces, 
usually signs of acute cell injury. Widening of spaces 
surrounding the seminiferous tubules in histological 
examinations were believed to be due to Leydig cell 
atrophy, and with the aid of EM, Leydig cell atrophy 
was clearly detected. This pilot EM study of the AA 
treated group (45 mg/kg for five days) needs to be
replicated and validated with additional studies using 
larger numbers of exposed and control rats.

Characterization of Acrylamide Mediated Testicular Toxicity in Rat: Light and Electron ...
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INTRODUCTION
Brucella species are small, non-motile, non-spore-

forming, encapsulated Gram-negative coccobacilli. 
There are seven species, of which only four can cause 
human brucellosis: Brucella aboruts, Brucella melitensis, 
Brucella suis, and Brucella canis[1,2]. Brucellosis is a 
systemic infectious disease and it is still an important 
public health problem throughout the world, but 
especially in the Mediterranean region, including 
Turkey[3,4]. Disease incidence and prevalence rates vary 
widely among nations. Due to variable reporting, true 
estimates in endemic areas are unknown. According 
to reports from the Turkish Ministry of Health, 37 
cases were reported in 1970, with numbers rising to 
18,408 cases in 2004 (incidence rate 25.67/100,000). It 
is frequent especially in the rural areas of the middle 
and southeastern regions, and B. melitensis is the most 
prevalent strain[5,6]. It is thought that this increase is 

a result of improvements in diagnosis and increased 
reporting, rather than a real increase in the prevalence 
of the disease. 

Humans are infected by direct contact with 
infected animals or their products or, indirectly, by 
ingesting infected milk or dairy products[1]. Following 
infection, the bacteria initially localize in the regional 
lymph nodes, and then disseminate hematogeneously 
to the organs of the reticuloendothelial system to 
multiply within phagocytic cells. The release of 
bacterial endotoxin from phagocytic cells produces the 
constitutional symptoms and signs of the disease[7].

Brucellosis can be an acute or chronic febrile illness 
and presents with a variety of manifestations after an 
incubation period, which can vary from one to six weeks 
or several months[8]. The most frequent symptoms 
are fever, chills or rigors, malaise, generalized ache, 
headache and fatigue. Gastrointestinal, skeletal, 

Objective: To evaluate the complications and systems 
involvement of acute Brucella infection in adults  
Design: Retrospective study
Setting: Midyat State Hospital, Mardin, Turkey
Subjects: Seventy-eight patients with acute brucellosis
Interventions: Brucellosis treatment
Main Outcome Measures: The frequency of complications 
and  systems involvements
Methods: This retrospective study was carried out at the 
Infectious Diseases and Neurology clinics between April 2007 
and August 2008. The diagnosis of brucellosis was made with 
compatible clinical findings, positive Brucella agglutination 
1/160 titers, and / or the isolation of Brucella species. 
Complication was defined as the presence of symptoms or
physical signs of infection at a particular anatomic site in a 
patient with active brucellosis.

Results: This study focuses on the frequency of complications 
in cases with brucellosis. Out of 78 patients, 46 (59%) were 
female and 32 (41%) were male. The mean age of patients 
was 36.4 ± 14.2 years. Skeletal complications were the most 
frequent, found in 26 (33.8%) cases, followed by hematological 
(n = 25, 32.1%), cutaneous (n = 3, 3.9%), nervous (n = 2, 2.6%), 
genitourinary (n = 2, 2.6%), respiratory (n = 1, 1.3%) and 
gastrointestinal system (n = 1, 1.3%).
Conclusion: Brucellosis, whether in an endemic region or 
not, remains a diagnostic puzzle due to occasional misleading 
unusual presentations and non-specific symptoms. It is
a systemic infection in which any organ or system of the 
body can be involved. Our data showed that brucellosis is a 
preventable disease. Knowledge and early diagnoses of the 
complications are especially important. 
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cardiovascular, genitourinary and hematological 
manifestations are well-known. Neurobrucellosis, 
peritonitis, pericarditis, pancytopenia are unusual 
manifestations of brucellosis[6]. If the disease is not 
well recognized and not included in the differential 
diagnosis, a treatable disease will be missed[3]. In this 
study, all patients were investigated in more detail with 
respect to complications in adult cases in southeastern 
Anatolia region of Turkey.

SUBJECTS AND METHODS
This study was retrospectively carried out at Midyat 

State Hospital, Departments of Infectious Disease and 
Neurology, between April 2007 and August 2008. For 
its size, Midyat, a small and mostly rural county of 
approximately 75,000 inhabitants, had an unusually 
high annual incidence of brucellosis due to poor 
preventive measures and inadequate public health 
policies.

Brucellosis was diagnosed according to the case 
definition and treatment guidelines of the Turkish
Ministry of Health[9]; isolation of microorganisms 
in blood, other body fluids or tissue samples, or the
presence of compatible clinical symptoms such as 
arthralgia, fever, sweating, chills, headache, myalgia 
and malaise combined with a serum antibody titer  
1/160 or at least a fourfold increase in this titer by 
the standard tube agglutination (STA) test in a two or 
three weeks interval. B. abortus S99 antigens (Seromed 
Laboratory Products, Turkey) were used for the 
STA. The BACTEC 9240 system (Becton-Dickinson, 
Maryland, USA) for initial blood and other body fluids
cultures with subculturing onto chocolate blood agar 
at 37 ºC in CO2 was used. All of the cultures were done 
in Biosafety Class II cabinets. Smears from colonies 
that grew were stained with Gram stain. The isolates 
of Gram-negative cocco-bacilli were identified with
use of conventional biochemical tests (e.g., motility; 
oxidase, catalase and urease tests; effect to glucose 
and production of H2S), and Sceptor system (Becton-
Dickinson, Maryland, USA). Patients who were known 
to have any chronic or acute systemic disease other 
than brucellosis, or were younger than 15 years of age 
were excluded from the study.

Focal form or complication was defined as the
presence of symptoms or physical signs of infection 
at a particular anatomic site in a patient with active 
brucellosis. Osteoarticular involvement was diagnosed 
in instances of tenderness, restriction of movement and 
swelling in any peripheral joint, or by unrelieved pain 
at rest together with radiological alterations. However, 
swelling was not essential for the diagnosis of hip, 
spine or sacroiliac arthritis. Diagnoses of spondylitis 
and sacroiliitis were confirmed by computerized
tomography (CT) or magnetic resonance imaging 
(MRI). Neurobrucellosis was defined as: isolation

of Brucella spp. from cerebrospinal fluid (CSF) of
patients with suspected findings for brucellosis or
isolation of Brucella spp. from bone marrow or blood 
cultures of patients with abnormal CSF findings with
or without STA positivity of any titer in CSF with 
abnormal findings. Hematologic involvement was
defined as hematologic abnormalities in laboratory
and clinical findings (epistaxis, bleeding, petechiae,
purpura, disseminated intravascular coagulation, and 
thrombophlebitis), excluding asymptomatic or poorly 
symptomatic cytopenias or coagulation disturbances. 
Anemia, thrombocytopenia and leucopenia were 
defined as hemoglobin level < 120 g/dl in females,
< 135 g/dl in males, a platelet count of < 142,000/mm3 
and leukocyte count of < 4600/mm3, respectively. 
Hepatic complications were defined as the presence of
a five-fold or greater rise in normal levels of aspartate
aminotransferase or alanine aminotransferase, or 
jaundice.

In addition, completed history and physical 
examination of all patients were reviewed: tests for 
complete blood count, erythrocyte sedimentation rate 
(ESR), C-reactive protein (CRP), rheumatoid factor and 
blood chemistry profile were performed in all patients.
In suspected cases the following tests were performed: 
lumbar puncture, CT and / or MRI for meningitis, 
routine chest X-ray and thorax CT for pneumonia, 
scrotal doopler ultrasonography (USG) for epididymo-
orchitis and abdominal USG for hepatitis.

Patients were treated with various combinations of 
antibiotics. The regimens included the following: oral 
doxycycline (100 mg every 12 h), oral rifampin (300 or 
600 mg every 24 h), intramuscular streptomycin (1 g 
every 24 h), and co-trimoxazole (80/400 or 160/800 
every 12 h). The choice depended on several conditions: 
clinical presentation, pregnancy, drug side effects, 
tolerability and co-morbidity; in addition, in regions 
with scarce resources, therapeutic decisions are also 
determined by treatment costs and drug availability. In 
neurobrucellosis, pregnant women and patients with 
relapses and drug side effects intravenous ceftriaxone 
(2 g per day) was added to the regimen initially for 
two to four weeks and other antimicrobials were given 
for at least six weeks. When required, the duration of 
therapy was extended.

Patients were followed up fortnightly until the end 
of the treatment period, monthly for three months, and 
thereafter every three months for one year. Relapse 
was assessed by a recurrence of symptoms and signs of 
the disease, a positive blood culture or rising antibody 
titer after treatment, in the absence of re-exposure to 
infection. 

RESULTS
In this study, 78 patients (46 female and 32 male) 

with brucellosis were analyzed. The female / male 
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ratio was 1.43, and the mean age was 36.4 ± 14.2 years 
(range: 17-73). Signs and symptoms of brucellosis in 
this series reflected a combination of systemic illness
with certain manifestations. Table 1 lists the main 
symptoms and signs noted on presentation. The 
severity of symptoms varied from mild illness to severe 
painful localized disease. Fever, malaise, arthralgia, 
myalgia and sweating were the main presenting 
symptoms overall. The most common abnormalities 
on physical examination were fever, hepatomegaly 
and splenomegaly.

The most common laboratory findings were
high CRP levels (88%), high ESR (56%), and anemia 
(21.8%). While 63 patients (80%) had normal leukocyte 
counts, leucopenia was found in 11 cases (14%) and 
leukocytosis in four cases (5.2%). Thrombocytopenia 
was seen in six patients (7.8%). The STA test was 
positive in all patients, with titers ranging from 1/160 

to 1/1280. Brucella growth was achieved in eight of 78 
patients from whom appropriate cultures were taken. 
Of these, six (7.8%) were from blood, one (1.3%) from 
bone marrow and one (1.3%) from synovial fluid. All
microorganisms isolated were B. melitensis. The rest of 
the laboratory results are shown in Table 2.

Osteoarticular complications were the most 
frequent focal forms, being present in 26 cases, 
representing 33.8% of all patients. Out of  78 patients, 
70  had arthralgia in joints other than the joints affected 

Symptoms n (%) Signs n (%)

Fever
Malaise/ Weakness
Arthralgia
Myalgia
Sweating
Lack of appetite
Lumbar pain
Chills
Headache
Vomiting

74 (95)
72 (92)
70 (90)
64 (82)
61 (78)
58 (74)
54 (69)
46 (59)
44 (56)
19 (24)

Fever
Hepatomegaly
Splenomegaly
Lymphadenopathy
Rash

64 (82)
22 (28)
18 (23)
  5 (6.5)
  3 (3.9)

Table 1: Clinical characteristics in 78 patients with brucellosis

Variables

WBCc /mm3

     < 4600
     4600 – 10200
     > 10200
Hemoglobin
     Female < 120 gram/dl
     Male     < 135 gram/dl
Platelet < 142,000 mm3

ALT > 35 IU/l
AST > 40 IU/l
GGT > 50 IU/l
ALP > 128 IU/l
Total bilirubin > 1.2 mg/dl
ESR > 20 mm/h
CRP > 8 mg/dl
Positive RF

n (%)
 

 11 (14.1)
63(80.7)
  4 (5.2)

  28 (36.4)
   6 (7.8)

   26 (33.8)
28 (36)
32 (41)
10 (13)
17 (22)
14 (18)
44 (56)
69 (88)
   1 (1.3)

WBCc: White blood cell count, ALT: Alanine aminotransferase, AST: 
Aspartate aminotransferase, GGT: γ-glutamyl transpeptidase, ALP: 
Alkaline phosphatase, ESR: Erythrocyte sedimentation rate, CRP:  
C-reactive protein, RF: Rheumatoid factor

Table 2: Laboratory findings in our study

Complications n (%)  STA titers Culture

1/160 1/320 1/640 1/1280 Blood Others

Skeletal system
    Sacroiliitis
    Peripheral monoarthritis
     Spondylitis
     Peripheral polyarthritis
Hematologic system
     Anemia
     Thrombocytopenia
     Pancytopenia
Cutaneous system
     Rash
Genitourinary system
     Epididymo-orchitis
     Abortion 
Nervous system
     Meningitis
     Depression
Gastrointestinal system
     Hepatitis
Respiratory system
     Pneumonia
More than one complication

11 (14.3)
7 (9.1)
6 (7.8)
2 (2.6)

34 (44.2)
26 (33.8)

2 (2.6)

3 (3.9)

1 (1.3)
1 (1.3)

1 (1.3)
1 (1.3)

1 (1.3)

1 (1.3)
16 (20.5)

2 (2.6)
1 (1.3)

-
-

9 (11.7)
3 (3.9)

-

1 (1.3)

-
-

-
1 (1.3)

-

-
1 (1.3)

6 (7.8)
3 (3.9)
4 (5.2)
1 (1.3)

18 (23.4)
20 (26)

-

1 (1.3)

-
1 (1.3)

-
-

1 (1.3)

1 (1.3)
8 (10.4)

2 (2.6)
2 (2.6)
2 (2.6)

-

4 (5.2)
2 (2.6)

-

1 (1.3)

1 (1.3)
-

-
-

-

-
4 (5.2)  

1 (1.3)
1 (1.3)

-
1 (1.3)

3 (3.9)
1 (1.3)
2 (2.6)

-

-
-

1 (1.3)
-

-

-
3 (3.9)

3 (3.9)
-
-

1 (1.3)

5 (6.5)
2 (2.6)
1 (1.3)

-

-
-

1 (1.3)
-

-

-
6 (7.8)

 -
1 (1.3)

 -
 -

 2 (2.6)
 1 (1.3)
1 (1.3)

 -

 -
 -

 1 (1.3)
 -

 -

 -
 2 (2.6)

STA: Serum tube agglutination test, *Cerebrospinal and synovial fluid

Table 3: The complications, STA titers and culture results of patients

n (%) n (%) n (%) n (%) n (%) n (%) 
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by arthritis. The arhralgia manifested as intermittent or 
migratory pain of large or small joints, or both, with or 
without limitation of movements. The most commonly 
affected joint was the sacroiliac joint (11 patients, 
14.3%), with predominantly unilateral involvement. 
The second most affected joint type in patients with 
musculoskeletal involvement were peripheral joints 
(11.7%), with the hip (n = 4, 5.2%) and knee (n = 2, 
2.6%) being the most commonly affected.

Hematologic complications were most common, 
followed by cutaneous, genitourinary and the nervous 
system. Gastrointestinal and respiratory complications 
were rare and no case of cardiovascular complication 
was seen (Table 3).

Various initial regimens were administered to the 78 
patients with brucellosis. All the patients were followed 
up for one year. Ceftriaxone and co-trimoxazole were 
added to the regimen of patients diagnosed with 
neurobrucellosis or pregnancy. Patients having no 
nervous system involvement were given various 
regimens (Table 4). The treatment duration was 6 - 12 
weeks in osteoarticular involvement, 12 - 24 weeks in 
neurobrucellosis, and 6 - 12 weeks for the other clinical 
forms. Treatment failed in nine patients (11.7%); owing 
to true relapse in three and to non-compliance and 
drug side-effects in the other six. These nine patients 
recovered after a new regimen (doxycycline plus co-
trimoxazole plus ceftriaxone) was used. No mortality 
was registered in our patients. Seventy-six patients 

received medical treatment alone and two (spondylitis) 
required medical and surgical treatment as well.

DISCUSSION
Brucella is one of the world’s main zoonotic 

pathogens, and is responsible for enormous economic 
losses, as well as considerable human morbidity in 
endemic areas[10]. B. melitensis is the most common and 
virulent cause of the disease worldwide[11].

As the symptoms of brucellosis are not specific,
confirmation can be reached by serological tests, with
significantly raised or rising titer, in the presence or
absence of blood culture. However, antibody detection 
is not always sufficient to indicate the existence of active
infection, especially in endemic areas[12]. Therefore, 
diagnosis of brucellosis should be performed according 
to international or national case definitions. In this
study, our national case definition for the diagnosis of
brucellosis was applied.

Brucellosis can occur at any age but is most common 
in adolescents and young adults[3,6]. In this study, the 
mean age of patients was 36.4 ± 14.2 years. According 
to the results of several studies, brucellosis affected 
males and females equally[1, 3] or affected more males 
than females[13]. But the results of our study show that 
more females were affected than males. Women mostly 
carry out the livestock maintenance and processing of 
milk and its products in Midyat. This is, most probably, 
the reason why most of our patients were women.

Complications

n 

Treatment

Dox + 
Rif

n (%)

Dox +  S Dox + 
Rif + S

Dox + 
Rif + 
CRO

CRO + 
TMP 
- SXT

Dox + CRO 
+ TMP - 

SXT*

Recovery Relapse DSE

Skeletal system
     Sacroiliitis
     Peripheral monoarthritis
     Spondylitis
     Peripheral polyarthritis
Hematologic system
     Anemia
     Thrombocytopenia
     Pancytopenia
Cutaneous system
     Rash
Genitourinary system
     Epididymo-orchitis
     Abortion 
Nervous system
     Meningitis
     Depression
Gastrointestinal system
     Hepatitis
Respiratory system
     Pneumonia

11
 7
 6
2

34
26
2

3

1
1

1
1

1

1

-
6 (7.8)

-
2 (2.6)

11 (14.3)
20 (26)

-

1 (1.3)

-
-

-
-

-

 -

11 (14.3)
-
-
-

18 (23.4)
5 (6.5)
1 (1.3)

1 (1.3)

1 (1.3)
-

-
1 (1.3)

1 (1.3)

- 

-
-

6 (7.8)
-

3 (3.9)
-

1 (1.3)

1 (1.3)

-
-

-
-

-

 -

-
1 (1.3)

-
-

1 (1.3)
1 (1.3)

-

-

-
-

1 (1.3)
-

-

1 (1.3)

-
-
-
-

1 (1.3)
-
-

-

-
1 (1.3)

-
-

-

 -

2 (2.6)
3 (3.9)
2 (2.6)
1 (1.3)

7 (9.1)
1 (1.3)

-

2 (2.6)

-
-

-
1 (1.3)

-

 -

10 (13)
6 (7.8)
6 (7.8)
1 (1.3)

14 (18.2)
5 (6.5)
2 (2.6)

2 (2.6)

1 (1.3)
1 (1.3)

1 (1.3)
1 (1.3)

1 (1.3)

1 (1.3)

1 (1.3)
1 (1.3)

-
1 (1.3)

3 (3.9)
1 (1.3)

 -

1 (1.3)

 -
 -

 -
 -

 -

 -

-
 2 (2.6)
 3 (3.9)

 -

 6 (7.8)
 1 (1.3)

 -

 3 (3.9)

 -
 -

 -
 1 (1.3)

 -

 -

(Dox = Doxycycline, Rif = Rifampin, S = Streptomycin, CRO = Ceftriaxone, TMP-SXT = Co-trimoxazole, DSE = Drug side-effects)
* This regimen was only used for patients with relapse and drug side-effects

Table 4: Treatment and outcome of patients with complications

Outcome 

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
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The clinical manifestation of brucellosis is very 
great, ranging from asymptomatic infection to serious 
debilitating disease. Organ involvement can be 
assigned as focal involvement or as a complication. For 
the most part, brucellosis is a systemic infection that 
can involve any organ of the body[1]. The most common 
systems affected are the locomotor, gastrointestinal, 
genitourinary, hematologic, cardiovascular, respiratory, 
and central nervous systems[5,6]. Symptoms are non-
specific and may include fever, arthralgia, myalgia,
chills, sweats, headache, and fatigue[14]. However, 
routine laboratory data reported in most studies have 
been of little diagnostic value[3,12].

Complications of brucellosis are a major medical 
problem in countries where brucellosis is still 
endemic, as in our region of southeastern Anatolia in 
Turkey. Osteoarticular involvement with a prevalence 
varying from 5.2 to 69% is the most common frequent 
complication of brucellosis[3,4,10,11,15-18]. The enormous 
range between reports in the literature may be 
due to characteristics of the study populations, the 
radio-diagnostic methods used, and the different 
diagnostic criteria employed. Brucellosis may also 
affect the musculoskeletal system at any site[4,14]. We 
observed osteoarticular involvement in 33.8% of 78 
patients. As can be seen in Table 3, we found that 
the most commonly affected site was the sacroiliac 
joint, a finding in agreement with those recently
reported by some authors[10, 11,18,19]. In this study, 
unilateral sacroiliitis (n = 8, 72%) was very common 
and it is similar to that reported by Geyik et al[14] and 
Calmenero et al[20]. However, Tasova et al[21] found 
a high rate of bilateral sacroiliitis (60%). Peripheral 
arthritis, especially presenting as monoarthritis, is the 
predominant involvement in some brucellosis series, 
and large joints such as the hips, knees and ankles 
are the most frequently affected[3,19,20]. In this study, 
peripheral arthritis was the second most frequent type 
of osteoarticular involvement, although the rate (34.6%) 
was higher than the Calmenero et al study(12%)[20]. On 
the other hand, the incidence of spondylitis reported 
in the literature varies significantly, ranging from 6%
to greater than 50%[3,20,21]. In the present study, the rate 
of spondylitis was 7.8%.

Hematological alterations in brucellosis are 
common, but they rarely constitute a true complication 
and resolve promptly with treatment[3]. The 
hematological manifestations of brucellosis include 
anemia, leucopenia, thrombocytopenia and clotting 
disorders[8]. Anemia in patients with brucellosis results 
from alteration in iron metabolism secondary to 
infection, hypersplenism, bleeding, and bone marrow 
suppression or autoimmune hemolysis[22]. The incidence 
of anemia has been reported as 44 to 74% in adult series 
in brucellosis[8,23]. This ratio was 55%, 56% and 54.6% 
cases in studies by Akdeniz et al[24], Dilek et al[8] and 

Aygen et al[23] respectively. In our group, incidence of 
anemia was 44.2% and it is similar to the other studies. 
Earlier literature has emphasized the characteristic 
picture of a normal or reduced leukocyte count with 
relative or absolute lymphocytosis in patients with 
brucellosis[8, 22]. Leukopenia has been found to occur in 
30 - 68% of the reported cases[22]. In this study, 80% of 
the patients had a normal leukocyte count and 14.3% 
has leucopenia. Leucopenia was detected 7.7%, 16% 
and 52% cases in the Aygen et al[23], Gur et al[3] and Dilek 
et al[8] studies, respectively. The cause of leucopenia 
seems to be multifactorial. Thrombocytopenia is less 
common, having been reported in only 1 - 8% of cases, 
and it is rarely severe enough to cause bleeding[18]. 
Although the mechanism of the thrombocytopenia 
in brucellosis is not yet entirely known, it may be 
hypersplenism, bone marrow suppression due to 
septicemia, hemophagocytosis, granulomas and 
peripheral immune destruction of thrombocytes[8]. 
Thrombocytopenia was detected in 33.8% of patients 
in this study and it is higher than reported by Akdeniz 
et al[24] (26%) and Dilek et al[8] (14%). Pancytopenia has 
been described as between 3 - 21% in patients with 
brucellosis in the published series[8,22]. In this study, the 
incidence of pancytopenia was 2.6% and it is similar to 
that reported by Ertek et al[18] and Gur et al[3]. On the 
other hand, Sarı et al[25] reported the rate as 14.9%.

In the present study, cutaneous complications 
were the third most frequent (3.9%). Cutaneous 
lesions occur in approximately 1 - 17% of patients 
with brucellosis[3,4,10,11,15-18]. Patients exhibit non-specific
skin symptoms, such as erythema, papules, petechiae, 
urticaria, impetigo, eczematous rash, erythema 
nodosum, subcutaneous abscess, and cutaneous 
vasculitis[5]. Cutaneous findings in this study were
similar to other reported studies[18,26,27]. It is important 
to emphasize that cutaneous lesions are not specific
to brucellosis and may be seen in a variety of other 
dermatologic diseases caused by many agents.

Genitourinary involvement occurs in 2 - 40% of 
patients with brucellosis[3]. In this study, 2.6% (n = 2, 
epididymo-orchitis and abortion) out of 78 patients 
had genitourinary complications. In men, various 
genitourinary infections including epididymo-orchitis, 
prostatitis, cystitis, pyelonephritis, interstitial nephritis, 
exudative glomerulonephritis, renal and testicular 
abscess, and seminal vasculitis have been attributed 
to brucellosis[6]. The most frequent genitourinary 
complication of brucellosis is epididymo-orchitis, 
affecting 2 - 20% of males with brucellosis[6, 28]. 
Although the prognosis of brucellar epididymo-
orchitis, as in our patient, is usually good, delay in 
diagnosis or inappropriate management may result 
in serious complication, such as testicular abscess, 
which may require orchiectomy[29]. It is well known 
that the effect of Brucella infection on pregnancy is no 
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more than those of other bacterial infections[19]. While 
abortion was seen in 5% (n = 8) of our patients, a lower 
rate was reported by Memish et al[7], Bukharie et al[10] 
and Kochar et al[16] studies. However, Kahn et al[30] 
reported that the incidence of spontaneous abortion in 
the first and second trimesters was 43%, and that of
intrauterine fetal death in the third trimester was 2%, 
but this result needs to be evaluated with a prospective 
and controlled clinical study. 

Nervous system complications include meningitis, 
encephalitis, myelitis, radiculoneuritis, brain abscess, 
epidural abscess, demyelination syndromes and 
meningovascular syndromes[31]. These may occur at 
any stage of the disease[19]. The reported incidence 
of neurological complications ranges from zero 
to19.4%[3,4,10,11,15-18]. In the present study, the incidence 
was 1.3%, after a case with depression was excluded. 
Meningitis is the most frequent neurological 
complication, and it can be the presenting finding or
it can occur late in the course of the disease[4]. A high 
cure rate can be achieved by treatment with triple 
combination in these diseases (tubercular meningitis, 
viral encephalitis, aseptic meningitis), which may 
otherwise have a high mortality and morbidity[3]. The 
prognosis of meningitis, as in our patient, is usually 
good. The most common disturbance in patients 
with brucellosis is depression. Although depression 
and mental inattention are common complaints in 
brucellosis, direct invasion of the central nervous 
system occurs in less than 5% of cases[3]. In the present 
study, the frequency of depression was low (1.3%). On 
the other hand, the frequency was 37.8% in the study 
by Savas et al[1]. 

Gastrointestinal symptoms, including anorexia, 
nausea, vomiting, diarrhea, abdominal pain, and 
gastrointestinal bleeding were reported[23]. Liver and 
spleen enlargement with mild non-specific elevation of
liver enzyme levels can be detected in approximately 
50% of all patients with brucellosis[32]. On the other 
hand, all cases with elevated liver enzymes should not 
be evaluated as liver involvement. Hepatic involvement 
has been reported in the literature at around 2 - 3%[3,5,18]. 
While hepatitis is common, it is usually subclinical, 
and jaundice is rare[10]. Lulu et al[33] reported 40% 
hepatic involvement in their study, namely 1% clinical 
hepatitis and 38.5% anicteric hepatitis.  In our study, 
liver enzyme elevation was observed in 28 - 32% 
of  cases and a diagnosis of clinical hepatitis was 
made in only 1.3% cases. Brucella is also a rare cause 
of liver abscess, acute cholecystitis, pancreatitis and 
spontaneous peritonitis[31].

Respiratory involvement in brucellosis may occur 
following inhalation of infectious aerosols, and 
possibly via bacteremic spread of the organisms to 
the lungs[34]. A variety of pulmonary manifestations 
have been documented in the literature, including 

bronchopneumonia, lung abscess, empyema, 
pleural effusion, granulomas, solitary nodules, hilar 
and paratracheal lymphadenopathy[35]. Pulmonary 
involvement was detected in < 1 - 5% cases[34] and 
pneumonia may sometimes be the sole presentation 
of brucellosis[35]. There was a patient with pneumonia 
in this study group, who was cured by standard 
antibiotic therapy.

In brucellosis, the aim of the treatment regimen 
is to control the acute illness and to prevent both 
complications and relapses[14]. The successful treatment 
of brucellosis requires prolonged chemotherapy 
regimen with a combination of antibiotics[3]. Despite 
treatment including several antibiotic regimens, 
relapse is estimated to occur in 5 - 40% of patients with 
acute brucellosis in the following year, depending 
on antibiotic use, duration of treatment, and drug 
combination[5]. In this study, the patients were given 
various regimens. The treatment duration was based 
on organ involvement, CRP and ESR normalization. 
We did not treat with a single agent and thus our 
relapse rate was low (3.9%) during the one-year 
follow-up.

CONCLUSION
Brucellosis will continue to be a public health 

problem in countries where consumption of raw milk 
and / or its products and stockbreeding are widespread. 
The most frequent complication of brucellosis is 
osteoarticular, followed by hematological, cutaneous, 
genitourinary, nervous and other system complications. 
Since brucellosis is a preventable disease, knowledge 
and early diagnosis of the complications are especially 
important. Consequently, primary health care 
physicians in endemic regions must recognize that 
brucellosis is an infection which may involve almost 
any organ system and which may vary markedly in its 
clinical presentation.
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INTRODUCTION
Open surgical removal of bladder calculi (BC) used 

to be the mainstay of treatment. But this method is 
very traumatic. After 1980, extracorporeal shockwave 
lithotripsy (ESWL) and endourologic procedures have 
revolutionized the treatment of most lithiases[1]. Since 
then, ballistic lithotripsy (BL) became the spare wheel 
and was widely used when ESWL was likely to fail 
as in patients with a large stone burden. Meanwhile, 
BC are usually associated with benign prostatic 
hyperplasia (BPH). Endoscopic treatment of BPH, 
the method of transurethral plasmakinetic resection 
of prostate (PKRP) is a new technology, which has 
advantages of being non- traumatic and leads to quick 
recovery. Treatment of patients with both BC and BPH 
in a single procedure under the same anesthesia is a 
practical solution.

From August 2002 to April 2008, nearly 300 patients 
with BC and BPH underwent BL as well as transurethral 

PKRP. We randomly selected 200 patients who had 
been followed up for two years, and performed a 
retrospective analysis. 

SUBJECTS AND METHODS
Clinical data

This study complies with the current ethical 
considerations. The age of 200 patients in this cohort 
ranged from 51 to 92 (mean 68 ± 8.5) years. The 
duration of their disease ranged from two months to 
22 (mean 5.1 ± 4.6) years. All patients had dysuria and 
bladder irritation before surgery. All patients were 
diagnosed as BPH and BC, and not prostate cancer, 
by preoperative digital rectal examination, PSA, 
ultrasound, KUB + IVU and other tests. According to 
Rous (1985), BPH is divided into four grades. They 
are: grade I prostatic hyperplasia (20 – 25 g), grade II 
(25 – 50 g), grade III (50 – 70 g) and grade IV (> 70 g). 
There were 16 cases of grade I, 69 cases of grade II, 91 

Objective: To assess the outcome of 200 men with bladder 
calculi (BC) and benign prostatic hyperplasia (BPH) who 
underwent transurethral ballistic lithotripsy (BL) as well as 
transurethral plasmakinetic resection of prostate (PKRP). 
Design: Retrospective study
Setting: Department of Urology, The Second Affiliated
Hospital of Kunming Medical University, Kunming, China
Subjects: In a trial at our department, we performed a 
retrospective analysis of the results of 200 patients who 
underwent endoscopic removal of BC and PKRP.
Intervention: BL and PKRP
Main Outcome Measure(s): International Prostate symptom 
score (IPSS), Quality of life scores (QOL), Maximum flow rate

(Qmax), Residual urine volume (RUV) and postoperative 
complications
Results: At two years, the results showed that IPSS, QOL, 
Qmax and RUV were all significantly different between
preoperative and postoperative data. Urethral stricture, 
short-term urinary incontinence, recurrent calculi, and BPH 
recurrence developed in 3.5% (n = 7), 5.0% (n = 10), 1.0% (n = 
2), and 1.5% (n = 3) of the 200 patients, respectively. Overall, 
178 (89.0%) cases did not have any complications. 
Conclusion: Combined BL and PKRP is an effective, safe, 
and economical way of treating patients with BC and BPH 
simultaneously.
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cases of grade III and 24 cases of grade IV, respectively. 
The size of BC was from 0.7 cm × 0.3 cm × 0.4 cm to 
5.5 cm × 6.4 cm × 6.9 cm. There were 68 patients with 
single calculus and 132 patients with multiple calculi 
(2 - 31). International prostate symptom score (IPSS) 
was (25.4 ± 4.1). Quality of life scores (QOL) was (4.2 ± 
1.1). Maximum flow rate (Qmax) was (8.5 ± 4.2) ml / s.
Residual urine volume (RUV) was (78.6 ± 13.3) ml. Out 
of the 200 cases, there were 43 cases of hypertension, 
11 cases of diabetes, six cases of hemiplegia caused by 
infarction or hemorrhage of urethral canal and three 
cases of cardiac pacemaker.

Treatment
Before surgery, physicians, surgeons or 

anesthesiologists would correct patients’ disorders of 
heart, brain, lung, kidney or other important organs in 
order to make patients fit for anesthesia. We installed
temporary or permanent pacemakers into patients 
with grade II atrioventricular block, controlled arterial 
oxygen partial pressure > 50 mmHg in pulmonary 
insufficiency patients, gave one week of preoperative
withdrawal for patients on anticoagulant therapy. 

The simultaneous BL and PKRP were performed 
under spinal or general anesthesia in 186 cases (93%). 
General anesthesia and tracheal intubation were used 
in 14 cases (7%). Using a probe passed through a 27F 
rigid resectoscope (Gyrus), the pneumatic lithotripter 
was used for the management of BC. We passed the 
ureteric catheters probe through the working channel, 
and carried out the fragmentation using short bursts of 
the probe. We broke the stone (s) sequentially until the 
size of the stone(s) was less than 0.6 cm in diameter. The 
litholapaxy was performed by Ellik washer. After this 
operation, PKRP surgery was performed. Depending 
on the volume of the hyperplastic prostate and 
whether the prostate was adherent with the capsule 
or not, PKRP was performed by the methods of simple 

Period IPSS 
(scores)

QOL 
(scores)

Qmax 
(ml/s)

RUV 
(ml)

Preoperative

Postoperative

25.4 ± 4.1
(17 - 34)

5.5 ± 4.3*
(0 - 13)

4.2 ± 1.1
(3 - 6)

1.3 ± 0.8*
(0 - 2)

8.5 ± 4.2
(4.3 - 14.2)

23.1 ± 5.7*
(17.2 - 27.1)

78.6 ± 13.3
(12 - 410)

17.2 ± 4.1*
(0 - 26)

anterograde resection, divided anterograde resection, 
divided retrograde enucleation and total retrograde 
enucleation of the prostate, respectively.

Statistical analysis
SPSS 17.0 statistical package was used for analysis 

of all data. The results were reported as means ± 
standard deviation and a p-value of < 0.05 was 
considered statistically significant.

RESULTS
Out of 200 patients, the transurethral BL was 

performed within 16 - 195 (mean 65.3 ± 21.6) min, and 
stone fragmentation was complete. PKRP operation 
time was 31 - 195 (mean 72.3 ± 23.2) min. The weight 
of the removed gland tissue was 19 - 200 g (mean 
63.4 ± 23.7). There was no transurethral resection 
syndrome, no rectal perforation and no bladder 
perforation during surgery. Blood transfusion was 
required in two cases during surgery and in one case 
after surgery. No deaths occured in this group. After 
surgery, IPSS was (5.5 ± 4.3), QOL was (1.3 ± 0.8), 
Qmax was (23.1 ± 5.7) ml / s. and RUV was (17.2 ± 4.1) 
ml. These were statistically significant improvements
over preoperative scores (p < 0.01). 

During the two-year follow-up, urethral stenosis 
occured in 12 cases, out of which 10 cases were treated 
by urethral dilation and two cases were treated by 
internal urethrotomy. There were four cases of short-
term incontinence of urine that spontaneously resolved 
within four weeks. Permanent urinary incontinence 
and secondary bleeding did not occur. Clinical 
improvements after surgical treatment are shown in 
Table 1 and Fig. 1.

DISCUSSION
BC associated with BPH is fairly common. The 

reported formation rate of BPH inducing BC was about 
2 - 10%, and BC inducing BPH was nearly 80%[2]. In 
China, BC occurs usually in men over 50 years of age 
and is associated with BPH. Removal of stones and 
correction of the causes are advocated by most experts 
in urology[3,4].

A variety of mechanical and shockwave devices 
have become available to accomplish endoscopic 
stone fragmentation. Laser lithotripsy has become 

Table 1: Clinical data before and after surgery

Fig. 1: Bar diagram showing IPSS, QOL, Qmax and RUV scores 
before and after surgery

* Statistically significant; p < 0.01

Combination of Ballistic Lithotripsy and Transurethral Plasmakinetic Resection ...
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increasingly attractive in endoscopic stone therapy[5-7]. 
Although the operation time of holmium laser is shorter 
than BL treatment, it is also the most expensive method 
for stone fragmentation. Compared to laser lithotripsy, 
BL is the most common and the most economical 
method for the treatment of BC in the clinical practice. 
The choice of modality when deciding on BL is based 
on many factors, including urinary level, stone type, 
available lithotriptor unit, the presence or absence of 
infection in a potentially obstructed system, as well as 
the overall patient condition. In this study, from a cost, 
safety, and efficacy point of view, we chose the best
method of lithotripsy for stone fragmentation. 

Transurethral resection of prostate (TURP) is 
still known as the “gold standard” for the treatment 
of benign prostatic hyperplasia (BPH). However, 
problems of TURP include absorption of the irrigation 
fluid, bleeding, transurethral resection syndrome, the
incidence of bladder neck contracture and others[8]. 
Endoscopic treatment of BPH using PKRP is a new 
technology. The basic principle of PKRP is the current 
loop through the RF electrode and the formation of 
the bipolar loop electrode. RF energy will convert 
conducting media (NS) ionization into an ion beam, 
and this ion beam plays the role of cutting the target 
tissue. The changed principle of power cutting, and 
the lower temperature of power cutting (40-70 °C) 
contribute to an increase in surgical safety.

Despite the limitation of our work (the follow-up 
time of patients with BPH is not long enough), the 
results of this study are as good as those previously 
reported in the literature[9,10]. All scores (IPSS, QOL, 
Qmax and RUV) showed significant improvement
and achieved the better prognosis in comparison to 
preoperative scores. The incidence of stricture, short-
term urinary incontinence, recurrent calculi, and BPH 
recurrence was low, and 89.0% cases did not have 
any complications. Consequently, combined BL and 
PKRP is an effective, safe, and economical way of 
treating patients with BC and BPH simultaneously, 
and is  suitable for patients who have a good overall 
condition, better urinary level, not very hard stones 
and belong to a poor economic class.

CONCLUSION
Our study demonstrated that the combination of 

BL and transurethral PKRP has a satisfactory outcome 

and is an effective, safe, and economical method of 
treating patients with BC associated with BPH.
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INTRODUCTION
Tuberculosis (TB) is on the rise globally, with 

an estimated one-third of the world’s population 
being infected with Mycobacterium tuberculosis and 
approximately 3 - 4 million new cases every year[1].  
Pulmonary TB is most common but isolated extra-
pulmonary organ involvement is well-known, the 
common sites being lymph nodes, kidney, long 
bones, genital tract, brain and meninges[2]. Studies 
from developed countries have reported that 
extra pulmonary TB is on the rise due to human 
immunodeficiency virus (HIV) epidemic. High burden
countries with low prevalence of HIV have also reported 
an increase[3,4]. Demonstration of acid fast bacilli (AFB) 
in smears and culture of sputum is widely employed 
for diagnosis of pulmonary TB. However, biopsy with 
histopathological examination and demonstration of 

AFB has been the gold standard for diagnosis of extra-
pulmonary lesions. With the advent of fine needle
aspiration cytology (FNAC) the scenario has changed.  
FNAC, a simple, cost effective, non-invasive technique 
is readily performed in the out-patient setting and 
has proved to be useful in the diagnosis of TB from 
practically any site in the body. Palpable masses 
anywhere in the body are easily amenable to FNAC 
and the technique has assumed an important role in 
the evaluation of peripheral adenopathy as a possible 
non-invasive alternative to excisional biopsy[5-7].

Very few reports document the use of FNAC in the 
diagnosis of extra-pulmonary TB in palpable masses 
in the Middle East[3,6,7].  The purpose of this study was 
to identify the spectrum of cytomorphological changes 
seen in aspirates from palpable masses from patients 
suspected to have extra-pulmonary TB. We also tried 

Objective:  To correlate the spectrum of cytomorphological 
changes in fine needle aspirates (FNA) of extra pulmonary
tuberculous lesions with the demonstration of acid fast bacilli 
(AFB)  by Ziehl-Neelsen (ZN) staining and culture of the 
mycobacterial organism
Design: Prospective, from January 2008 to August 2009
Setting: Mubarak Al-Kabeer Hospital, Kuwait
Subjects: Three hundred and eighty-one patients with 
suspected tuberculosis
Intervention: FNA was done on lymph nodes (313 cases, 
82%), soft tissue (37 cases, 10%), breast (24 cases, 6%), thyroid 
(3 cases, 1%) and epididymis (4 cases, 1%). Papanicolaou and 
/ or May-Grunwald-Giemsa (MGG) stained smears were 
classified into: Group A: granulomas with necrosis (n = 202,
53%), Group B: granulomas alone (n = 59, 15.5%), Group C: 

acellular necrosis alone (n = 53, 13.9%) and Group D: acute 
inflammatory exudate (n = 67, 17.6%).
Main Outcome Measure(s): The cytomorphological features 
of extra-pulmonary tuberculosis in FNA were correlated 
with AFB demonstration by ZN staining and mycobacterial 
culture.    
Results: The AFB positivity by ZN stain was 46.6, 7.9, 58.1 
and 22% in groups A, B, C and D respectively. Culture was 
positive in 53.1, 6.7, 56 and 15.4% in groups A, B, C and D 
respectively. In 32 out of 109 cases both ZN staining and 
culture were positive. In 77 cases negative for AFB the culture 
was positive in 31.2% and negative in 68.8%.
Conclusion: Evaluation of all FNA from suspected cases of 
tuberculosis should include staining for AFB and culture for 
mycobacteria.
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to correlate the detection of acid-fast bacilli (AFB) by 
the Ziehl-Neelsen (ZN) method and by culture of the 
organism with the cytomorphological features.

SUBJECTS AND METHODS
FNA smears from palpable masses from 381 

cases with suspected tuberculosis over a period of 20 
months (January 2008 – August 2009) in Mubarak Al-
Kabeer Hospital, Kuwait were studied. Aspiration was 
performed using a 23 gauge needle fitted to a 10 ml
syringe.  Alcohol fixedandairdriedsmearswerestained
by Papanicolaou stain and May-Grunwald-Giemsa 
(MGG) stain for the evaluation of cytomorphological 
features.  Extra smears were fixed in alcohol for
demonstration of AFB by the ZN stain.  A portion of 
the pus - like material aspirated or the needle rinses in 
saline were sent for mycobacterial culture using MGIT 
960, (Becton Dickinson, USA).

Based on the cytomorphologic features, the smears 
were classified into the following four groups:  Group
A: epithelioid cell collection with a variable amount of 
granular necrotic material.  Giant cells may or may not 
be identified; Group B: only epithelioid cell collections
identified; Group C: only granular necrotic material
seen and Group D: only an acute inflammatory
exudate.

ZN stained smears were screened under x 100 (oil 
immersion) objective. AFB was seen as red beaded 
rod-like structures against a blue background. Known 

positive smears were used with each batch of staining 
as positive controls.

The cytomorphological findings were correlated
with AFB positivity on ZN smears as well as culture 
results. An attempt was also made to document the 
nationality of the study group where possible.

RESULTS
Table 1 shows the distribution of the 

cytomorphological feature in the various age groups 
and nationalities. Out of 381 cases, 74 (19.4%) were 
Kuwaiti and in four the nationality was not known.  
There were 170 male and 211 female.  The commonest 
cytomorphological feature seen was granuloma with 
necrosis (n = 202, 53%) followed by granulomas 
alone (n = 59, 15.5%) and necrotic material alone 
(n = 53, 13.9%).  In 67 (17.6%) patients an acute 
inflammatory exudate was aspirated in which AFB
were demonstrated by ZN stain or culture.

Table 2 shows the distribution of the various sites 
aspirated – lymph nodes (n = 313, 82.2%) were the most 
common followed by soft tissues (n = 37, 9.7%), breast 
(n = 24, 6.3%), epididymis (n = 4, 1%), and thyroid (n = 
3, 1%). Necrotizing granulomas were the most common 
cytomorphological findings in lymph nodes (59.4%)
and thyroid (66.7%), while necrosis alone or an acute 
inflammatory exudate was predominantly seen in
FNA from soft tissue swellings, breast and epididymis 
(Table 2). ZN stain was available in 292 cases and 

Nationality Cytological diagnosis

Age group (years) Total Kuwaiti
n (%)

Non- Kuwaiti
n (%)

G -with N
n (%)

G -alone
n (%)

N- alone
n (%)

AIE
n (%)

0 - < 15
15 - < 25
25 - < 35
35 - < 45
45 - < 55
55 - < 65

> 65
Age & Nationality NA

Total

13
52

155
92
34
24

7
4

381

  9 (69.2)
16 (30.8)
14 (9)
10 (10.9)
  7 ( 20.6)
11 (45.8)
  7 (100)
-
74 (19.4)

    4 (30.8)
  36 (69.2)
141 (91)
   82 (89.1)
   27 (79.4)
  13 (54.2)
    0
-
303 (79.5)

    8 (61.5
  29 (55.8)
  91 (58.7)
  49 (53.3)
  13 (38.2)
    7 (29.2)
    2 (28.6)
    3 (1.5)
202 (53.0)

  2 (15.4)
  8 (15.4)
20 (12.9)
16 (17.4)
  8 (23.5)
  4 (16.7)
  1 (14.3)
-
59 (15.5)

1 (7.7)
6 (11.5)
22 (14.2)
10 (10.8)
5 (14.7)
7 (29.2)
2 (28.6)
-
53 (13.9)

  2 (15.4)
  9 (17.3)
22 (14.2)
17 (18.5)
  8 (23.5)
  6 (25.0)
  2 (28.6)
  1 (1.5)
67 (17.6)

Table 1: Correlation of age distribution and nationality with cytomorphological spectrum in FNA smears from extra-pulmonary tuberculous 
lesions

G-with N: Granulomas with necrosis;  G-alone: granulomas alone; N - alone: Necrosis alone; AIE: Acute inflammatory exudate; NA - Not
available

Site  of fine needle aspiration cytology

Cytological spectrum Total
n (%)

Lymph node
n (%)

Soft tissue
n (%)

Breast
n (%)

Epididymis
n (%)

Thyroid
n (%)

Granulomas with necrosis
Granulomas alone
Necrosis alone
Acute inflammatory exudate
Total

202 (53.0)
  59 (15.5)
  53 (13.9)
  67 (17.6)
381

186 (59.4)
  54 (17.3)
  42 (13.4)
  31 (9.9)
313 (82.2)

8 (21.6)
3 (8.1)

9 (24.3)
17 (45.9)
37 (9.7)

  5 (20.8)
  0
  2 (8.4)
17 (70.8)
24 (6.3)

1 (25)
1 (25)
0
2 (50)
4 (1)

2 (66.7)
1 (33.3)
0
0
3 (0.8)

Table 2: Correlation of cytomorphological spectrum with site of fine needle aspiration cytology
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culture in 179 cases. The frequency of mycobacterial 
positivity by the two methods correlated with the 
cytomorphological features is highlighted in Table 3. 
AFB were readily identified by ZN stain and culture in
25 of 43 (58.1%) of Group C (necrosis alone) and 11 of 50 
(22%) of Group D (acute inflammatory exudates) cases.
In 109 cases, both ZN stain and mycobacterial culture 
were available.  In 32 of those cases both methods were 
positive for AFB.  In the 77 cases negative for AFB by 
ZN stain, the mycobacterial culture was positive in 24 
(31.2%) and negative in 53 (68.8%).

DISCUSSION
TB remains a major public health problem 

worldwide.  A definitive and accurate diagnosis of TB is
important because satisfactory results can be achieved 
with chemotherapy alone, obviating surgery[9]. FNA 
has provided an alternative and easy procedure 
for collection of material for cytomorphological 
and bacteriologic examination[2,5,8].  In smears with 
necrotizing granulomas, the diagnosis of TB can be 
suggested irrespective of AFB positivity. However, any 
acellular necrotic or inflammatory material must be
subjected to AFB staining and culture so as not to miss 
the diagnosis of TB[2].  Few reports are available from 
the Middle East to document these findings[3,6,7,9-11]. We 
have tried to correlate the cytomorphological findings
and AFB positivity in FNAC samples of palpable 
masses.

The highest rate of AFB positivity was found in 
necrotic material (58.1%) and a previous study from 
Kuwait also reported maximum positivity (63%) in 

TB lymphadenitis[6]. In granulomatous lesions we 
detected AFB in 7.9% of cases by ZN stain and 6.7% by 
culture.  However, Gupta et al[6] found 20% and 40% of 
granulomatous lymphadenitis to be positive for AFB 
by ZN stain and culture respectively in their study.

In aspirates with acute inflammatory exudate, AFB
was found in 11 of 59 cases by ZN stain and 15.4% 
by culture. In the absence of ZN staining, these cases 
would have been reported as suppurative lesions.  In 
the negative smears on ZN staining, mycobacterial 
culture was positive in 24 of 77 cases (31.2%). Eighteen 
percent of 157 aspirates from suspected lymph nodes 
were positive by ZN smear and 45% by culture[12] and 
in this study[12], culture identified AFB in 12 aspirates
with an inflammatory exudate alone. Culture positivity
has been reported to be significantly higher than smear
positivity[6,13].

Table 4 correlates the AFB positivity by ZN stain 
and the cytomorphological spectrum in fine needle
aspirates reported in various series[5,6,9,16-18]. The AFB 
positivity in FNA with granulomas with necrosis 
ranged from 14.3[18] to 75.6%[9], while in our study, it 
was 46.9%.  However, the detection of bacilli when 
granulomas alone were identified, ranged from 1.9 [17] 
to 28.5%[9]. In our study, we could demonstrate AFB 
in 7.9% of the FNA with granulomas alone. The AFB 
positivity was high 58.1% in our study, when necrosis 
alone was seen in aspirates and literature review shows 
it to range from 17.8[17] to 68.7%[9].  In many studies, 
details on AFB staining of FNAC showing an acute 
inflammatory exudate alone are not available. Two
studies report AFB positivity in 35.8[18] and 42.9%[16] of 

Cytological
spectrum

Total cases
n (%)

Cases with 
ZN stain

n

AFB  positive
(ZN Stain)  

n (%)

Cases with mycobacterial 
culture done   

n

Mycobacterial
culture positive

n (%)

Granulomas with necrosis
Granulomas alone
Necrosis alone
Acute inflammatory exudate
Total

202 (53.0)
 59 (15.5)
 53 (13.9)
 67 (17.6)

   381

161
38
43
50

292

  75 (46.6)
    3 (7.9)
  25 (58.1)
  11 (22)
114 (39)

98
30
25
26

179

52 (53.1)
  2 (6.7)
14 (56)
  4 (15.4)
72 (40.2)

Table 3: Correlation of cytomorphological spectrum with AFB positivity in smears and culture

ZN-Ziehl Neelsen, AFB- acid fast bacilli

Authors reference (% positivity of ZN Stain)

Cytological
spectrum

Kumar 
et al[18]

Das 
et al[5]

Kakkar 
et al[16]

Prasoon[17] Gupta 
et al[6]

Ergete & 
Bekel[9]

Present 
study

Granulomas with necrosis
Granulomas alone
Necrosis alone
Acute inflammatory exudate alone
All cases

14.3
-

26.2
35.8
33.5

31.9
-

36.6
-
-

21.4
-

88.8
42.9
38.6

19.1
1.9
17.8

-
-

32
20

32.2
-

75.6
28.5
68.7

71.7

46.6
7.9
58.1
22
39

AFB -  Acid Fast Bacilli,  ZN -  Ziehl-Neelsen

Table 4: AFB positivity and cytomorphologic  spectrum in FNA smears from tuberculous lesions

Correlation of Fine Needle Aspiration Cytological Features of Extra-pulmonary ...
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their cases with an acute inflammatory exudate while
we observed them in 22% of our cases. Our study is 
comparable with an overall positivity of 39%.   Culture 
of the aspirated material and molecular biology 
techniques like PCR are known to further increase the 
sensitivity and specificity[1,8].

In the palpable masses, lymph node has been 
reported to be the most common extra-pulmonary site 
(81.3%) of TB, other extranodal sites being epididymis, 
parotid, breast, thyroid and skin sinuses[2]. We found 
a similar distribution (Table 2).  Thyroid tuberculosis 
is rare and may be primary or result from contiguous 
or hematogenous spread from pulmonary TB. In his 
review of thyroid TB Simkus quoted the range in 
the literature being from 0.1 to 1%[14].  In our study, 
thyroid tuberculosis was detected in 0.8% of cases.  
Epdidymis is reported as a common extra-pulmonary 
site but in our study only four cases presented with 
an epididymal swelling. Tuberculous mastitis has 
been reported with varying frequency (0.66-1.6% of all 
mammary lesions in non-endemic countries to as high 
as 3.4% of all mammary lesions from countries where 
TB is endemic)[15,16], the hall mark of the diagnosis being 
necrotizing granulomas. We also found TB mastitis in 
our study and it comprised only 6.3% of the extra-
pulmonary sites examined. 

CONCLUSION
FNAC coupled with ZN staining is a very useful 

diagnostic tool in the diagnosis of TB. Culture 
examination is of further help in the characterization 
of mycobacteria and in determining drug sensitivity.
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INTRODUCTION
Insulin resistance is a common metabolic state 

defined as a subnormal biologic response to given
physiological levels of insulin, and plays an important 
role in the pathogenesis of several metabolic diseases 
such as obesity and diabetes mellitus (DM)[1].

There are several mechanisms that could 
contribute to altered insulin sensitivity that may 
be important in patients with rheumatoid arthritis 
(RA) or systemic lupus erythematosus (SLE), and 
they provide insights into pathogenesis of insulin 
resistance associated with inflammation. These
include obesity, the medications used to treat 
inflammatory diseases, and inflammatory mediators.
The adipose tissue functions as an endocrine organ 
and produces several inflammatory mediators, thus

contributing to a proinflammatory state and increased
cardiovascular risk[2].

There are two types of insulin resistance syndrome; 
type A results from genetic defects in the insulin 
signaling mechanism and type B is caused by an 
autoimmune phenomenon associated with insulin 
receptor autoantibody formation[3].

Sjogren’s syndrome (SS) is a slowly progressive, 
inflammatory autoimmune disease affecting primarily
the exocrine glands which then leads to clinical 
features of dry eyes and dry mouth. Extraglandular 
involvement including arthritis, pulmonary disease, 
renal disease and vasculitis may also occur in SS. 
In isolation, SS is termed as “primary” and when in 
combination with another autoimmune disease, it is 
termed as “secondary”[4-5]. 

Objective: To evaluate insulin resistance in Primary Sjogren’s 
Syndrome (pSS) using homeostasis model assessment 
(HOMA) method
Design: Cross-sectional study conducted between January 
2006 and December 2008  
Setting: Ege University Faculty of Medicine, Izmir, Turkey 
Subjects: Thirty-five female patients with pSS fulfilling the
US-European Consensus Criteria
Interventions: A brief clinical history, demographic, 
anthropometric, clinical and laboratory profiles were
recorded 
Main Outcome Measures: HOMA-IR and serum lipid 
levels
Results: Mean level of HOMA-IR was 1.8 ±  0.7 in patients 
with pSS. Mean levels of plasma fasting glucose and insulin 
were 90.6  ± 7.1 mg/dl, 7.8  ±  2.5 microU/l, respectively. 
A statistically significant difference was detected between

ANA positivity and HOMA-IR values (p = 0.016). Four 
patients with pSS had high HOMA values (> 2.7) and all 
these patients had ANA positivity. A statistically significant
positive correlation was detected between HOMA-IR values 
and HDL-C levels (R = 0,450 p = 0.009). However, a statistically 
significant difference was detected between extraglandular
involvement and LDL-C (p = 0.01) and total cholesterol 
levels (p = 0.01). Patients who had no extraglandular 
involvement had higher levels of total cholesterol and LDL-
C levels. Lower triglyceride levels were seen in patients with 
anti-La antibodies (p = 0.01) but not other antibodies (p > 
0.05). Patients with ANA positivity and pSS had lower LDL-
C levels (p = 0.009). 
Conclusion: Autoimmune mechanisms may play a role in 
insulin resistance in pSS. Metabolic alterations should be 
taken into account in their management.
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Primary Sjogren’s syndrome (pSS) can occur at all 
ages, but it affects primarily females during fourth and 
fifth decades of life, with a female / male ratio of 9 : 1,
and its prevalence estimates range from approximately 
0.5 to 2%[6,7]. 

There are a number of tests available for evaluating 
insulin sensitivity or resistance. Homeostasis model 
assessment (HOMA), the most commonly used method 
in clinical practice is used to assess insulin resistance 
using the fasting glucose and insulin concentrations[8].

There are a few studies up to date investigating 
the relationship of insulin resistance with systemic 
inflammatory rheumatic diseases such as RA and
SLE[9-11].

There are a few studies up to date investigating the 
clinical significance of metabolic alterations in patients
with pSS[12-14]. However, there is no study related to 
insulin resistance in pSS. Therefore, the aim of the 
study was to evaluate the insulin resistance in pSS by 
using the HOMA method.

SUBJECTS AND METHODS 
This cross-sectional study was conducted by 

enrollment of 35 female patients with pSS who fulfilled
the US-European Consensus Criteria[15] and were 
followed up by the Department of Rheumatology of 
Ege University. They were fully examined clinically.

Patients with renal dysfunction (serum creatinine  
≥ 1.2 mg/dl), DM or known glucose metabolism 
disturbances, hypothyroidism or any other 
inflammatory or malignant diseases were excluded.
There were no patients on glucocorticoid, metformin, 
acorbose and antihypertensive treatment. Twenty of 
the patients with pSS were taking hydroxychloroquine 
(54.3%).

This study was performed according to the 
principles of the Declaration of Helsinki and an 
informed consent was obtained from all patients.

A brief clinical history, demographic, 
anthropometric and clinical profiles were recorded
in all patients. Serum concentrations of glucose, 
triglyceride, total cholesterol, and high-density 
lipoprotein cholesterol (HDL-C), low-density 
lipoprotein cholesterol (LDL-C) were determined by 
enzymatic procedures and insulin was measured by 
chemiluminance. Insulin resistance (IR) was estimated 
using the HOMA formula from fasting glucose and 
insulin concentrations as follows: 

HOMA - IR = (fasting plasma insulin [μU/ml] x 
fasting plasma glucose [mmol/l]) / 22.50 

HOMA – IR values < 2.7 were considered normal.

Statistical analysis
The statistical analysis was performed using 

the statistical package program (SPSS 18.0). Mann–
Whitney U test and correlation analysis were used for 

statistical analysis and a p-value less than 0.05 was 
accepted as significant.  

RESULTS
Thirty-five pSS female patients were included this

study. The mean age of the participants was 53.5 ± 9.2 
years. Mean disease duration time was 8.0 ± 4.2 years. 

The clinical and laboratory features of the patients 
are shown in Table 1 and Table 2.

Mean levels of plasma fasting glucose and insulin 
were 5.03 ± 4.22 mmol/l, 54.17 ± 17.37 pmol/l 
respectively. Only one person had impaired glucose 
tolerance test by OGTT in pSS group (Table 2). 

In the pSS patient group, the extraglandular 
involvement rate was 48.6% (17 / 35). There was no 
association between the presence of extraglandular 
involvement and HOMA-IR values in patients with 
pSS (p = 0.523). 

There were no statistically significant differences
between SS related symptoms such as dry eyes (p = 
0.925), dry mouth (p = 0.860), parotid swelling (p 
= 0.525), Schirmer test (p = 0.881) results and minor 

Clinical and Laboratory Features n %

Subjective Symptoms
Dry mouth
Dry eyes

Extraglandular Manifestations
Eye Findings 

Positive Schirmer-I test 
Immunological Features

ANA positivity
Anti Ro/SS-A positivity 
Anti La/SS-B positivity
RF positivity

Minor Salivary Gland Biopsy 
Chisholm III 
Chisholm IV

32
30
17

20

32
29
16
17

15
20

91.4
85.7
48.6

57.1

91.4
82.9
45.7
51.5

42.9
57.1

Table 1: Characteristics of pSS patients

Characteristics Mean ± SD

Laboratory Characteristics
HOMA-IR
Fasting insulin (pmol/l)
Fasting glucose (mmol/l)
HbA1c (%)
Total Cholesterol (mmol/l) 
LDL-C (mmol/l)
HDL-C (mmol/l)
Triglyceride (mmol/l)

Physical Examination
Weight (kg)
Waist circumference (cm)
Body Mass Index (kg/m2)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)

1.8 ± 0.7
54.17 ± 17.37

5.03 ±4.22
5.2 ± 0.4

5.28 ± 0.95
3.16 ± 0.76
1.58 ± 0.41
1.23 ± 0.38

73.44 ± 12.44
93.82 ± 14.29
26.41 ± 2.97

127.49 ± 18.24
69.58 ± 17.24

Table 2: Laboratory and physical examination characteristics of pSS 
patients
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salivary gland biopsy (p = 0.790) and HOMA-IR 
values. 

There were no statistically significant differences
between the HOMA-IR values and autoantibodies 
such as rheumatoid factor (p = 0.241), anti-Ro (p = 
0.710) and anti-La autoantibody (p = 0.476) positivity. 

However, a statistically significant difference was
detected between ANA positivity and HOMA-IR 
values (p = 0.016). Four patients with pSS had high 
HOMA values ( > 2.7) and all these patients had ANA 
positivity. 

There was a positive correlation between HOMA 
values and insulin levels as expected (p < 0.0001) and 
also, there were no statistically significant differences
between the HOMA-IR values and fasting glucose, 
triglyceride, HDL-C, LDL-C, Body Mass Index (BMI), 
systolic and diastolic blood pressure. However, 
a statistically significant positive correlation was
detected between HOMA-IR values and HDL-C levels 
(R = 0.450 p = 0.009) (Table 3).

positive correlation was detected between HOMA-
IR values and HDL-C levels. The patients with no 
extraglandular involvement had higher levels of total 
and LDL-C. Patients who had not received antimalarial 
drugs showed higher levels of total and HDL-C. Lower 
triglyceride levels were seen in only anti-La antibodies 
positive patients. pSS patients with ANA positivity 
had lower LDL-C levels. 

There are a few studies about the clinical 
significance of metabolic alterations in patient with
pSS. Experimental and clinical studies showed that 
there are an association between pSS and diabetes[6,12]. 
Binder et al studied 102 type-1 diabetic patients and 
found anti-Ro antibody among 32% of the patients[12]. 
The non-obese diabetic (NOD) mouse is a murine 
model of diabetes that develops an exocrine disease 
similar to human pSS[16]. 

In our study, a statistically significant difference
was detected between ANA positivity and HOMA-
IR values (p = 0.016). Four patients with pSS had 
high HOMA values ( > 2.7) and all these patients had 
ANA positivity. Islet cell auto antigen 69 is present 
in salivary and lachrymal glands and pancreatic beta 
cell and tissue of the nervous system[17]. Winer et al 
reported that elevated levels of autoantibodies to this 
protein were frequently found in serum of patients 
with pSS[18]. These autoantibodies may be responsible 
for the HOMA-IR and ANA association. 

In addition to diabetes, in a previous study, Lodde 
et al described a differentiated serum lipid profile in
patients with pSS. They found that total cholesterol 
levels were significantly lower in pSS patients with
anti-Ro and lower HDL-C levels were seen in patients 
with anti-La[14]. Ramos-Casals et al stated that patients 
with pSS showed negative correlation between 
autoantibody production and cholesterol/HDL-C 
levels[13].

However, in our study, lower triglyceride levels 
were seen in patients with anti-La antibodies 
positivity but not other antibodies, and lower LDL-C 
levels in pSS patients with ANA positivity (p = 0.009). 
Adipose tissue has a pivotal role in inflammation,
releases several inflammatory and immune mediators
termed adipokines[9]. We can speculate that the role of 
adipokines in inflammatory rheumatic diseases may
explain the lipid profile alteration in patients with
pSS.

As regards insulin resistance data in other 
rheumatic diseases such as SLE, Zeng et al reported that 
SLE patients with hyperglycemia were characterized 
by insulin resistance and reduced pancreatic beta 
cell function[9] Likewise, Tso et al and Parker et al 
suggested that SLE is associated with an increased 
prevalence of the metabolic syndrome and patients 
also show evidence of increased insulin resistance[3,10]. 
Likewise Shahin et al showed that early untreated RA 
patients are characterized by a severe insulin resistant 

However a statistically significant difference was
detected between extraglandular involvement and 
LDL-C (p = 0.01) and total cholesterol levels (p = 0.01). 
Patients with no extraglandular involvement had 
higher levels of total and LDL-C .

Lower triglyceride levels were seen in patients with 
anti-La antibodies positivity (p = 0.01) but not other 
antibodies (p > 0.05). pSS patients with ANA positivity 
had lower LDL-C levels (p = 0.009). 

In this study, patients who had not received 
antimalarials showed higher levels of total cholesterol 
(p = 0.042) and HDL-C (p = 0.01). There were no 
statistically significant difference between antimalarial
therapy and the other biochemical parameters such as 
HOMA values, insulin, LDL-C and triglyceride levels 
(p > 0.05).

DISCUSSION
To the best of our knowledge, this is the first study

about insulin resistance in pSS. This study evaluated 
insulin resistance by using HOMA method in a total 
of 35 pSS patients. The major finding was that pSS
patients with ANA had significantly higher HOMA
values than ANA negative patients.

Also, lipid profile alterations were seen in patients
with pSS[14]. In this study, a statistically significant

Table 3: Correlation between HOMA and laboratory tests 

HOMA R p-value

Fasting glucose (mmol/l) 
Fasting insulin (microU/l)
HbA1c (%)
Triglyceride (mmol/l) 
Total Cholesterol(mmol/l)
HDL-C (mmol/l) 
LDL-C (mmol/l)

0,069
0.857
0,146

-0,093
0,041
0,450

-0,168

0,693
<0.0001

0,402
0,607
0,819
0,009
0,35

Evaluation of Insulin Resistance by the Homeostasis Model Assessment ...
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state that is driven primarily by disease activity and 
systemic inflammation[11]. The etiopathogenic role of 
insulin resistance in the development of metabolic 
alterations in patients with pSS may be an important 
factor similar to other autoimmune diseases such as 
SLE or RA.

In this study, insulin resistance is higher in pSS with 
ANA positivity and also, ANA positive pSS patients 
had higher mean level of HOMA-IR. These findings
suggest that autoimmune mechanisms may play a 
pivotal role for insulin resistance in pSS. However, we 
readily admit that these findings should be confirmed
in larger series of patients in the future.

CONCLUSİON
Autoimmune mechanisms may play a role for 

insulin resistance in pSS. We suggest that metabolic 
alterations should be taken into account in the 
management of patients with pSS.  
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Duodenal Diverticulum Mimicking Pancreatic Abscess

ABSTRACT

Khaleda Dashti, Ammar Aljumah, Sarah Almutawa
Department of Clinical Radiology, Mubarak Al-Kabeer Hospital, Kuwait

A 73-year-old lady presented with abdominal pain. On 
initial radiological workup the case mimicked pancreatic 
abscess but on further investigation, proved to be duodenal 
diverticulum, thus avoiding unnecessary surgical 

intervention. The clinical and radiological features are 
presented in order to avoid misinterpretation of duodenal 
diverticulum as pancreatic abscess.

KEY WORDS:  abdominal pain, cystic tumor, pancreatic lesion

INTRODUCTION
The duodenum is a common location for 

gastrointestinal diverticula. These diverticula typically 
occur in the periampullary region[1]. In 90% of cases it is 
asymptomatic and is detected incidentally. However, 
in about 10% of cases, patients with duodenal 
diverticula undergo cross-sectional imaging, owing to 
the onset of biliopancreatic disease symptoms or other 
complications of duodenal diverticula[2]. 

Duodenal diverticula are usually easily recognized 
on CT scan (computed tomography) when completely 
filled with gas or a combination of fluid and gas[2]. 
However, the radiologist can potentially misinterpret 
a duodenal diverticulum as a cystic tumor of the 
pancreas due to their proximity to the pancreas.

We report a case in which the presenting clinical and 
imaging findings of initial CT scan were misinterpreted
as pancreatic abscess which later on follow up CT scan 
proved to be a duodenal diverticulum. 

CASE REPORT
A 73-year-old Iranian lady with previous medical 

history of coronary artery bypass grafts (CABG) 12 
years ago and hypercholesterolemia, presented to 
emergency department with epigastric pain radiating 
to the back, rigors and non-bilious vomiting of one 
day duration. On clinical examination she had fever of 
39 ºC, stable blood pressure and pulse and right upper 
quadrant tenderness. Her white blood count was 20.5 
and serum urea and electrolytes were normal. The 
cholesterol was elevated measuring 4.25 mg/dl. Her 

liver enzymes were also elevated (ALT 183, AST 263, 
TBIL 101). The serum amylase was 856 and two hour 
urinary amylase was elevated measuring 715 IU/ml.

Admission ultrasound examination showed sludge 
within the gallbladder with normal wall thickness and 
bulky pancreas. CT pancreas was done and showed 
a small round lesion with air / fluid level and wall
enhancement within the region of the head of pancreas 
which was reported as pancreatic abscess (Fig 1). 
Patient underwent conservative management with 
antibiotic, had an uneventful hospital stay and was 
discharged.

Follow-up CT examination of the pancreas showed 
the cystic lesion to contain oral contrast material and 
connected to duodenum. Thus, it was diagnosed as 
duodenal diverticulum (Fig. 2) which was later proved 
by barium meal examination (Fig. 3).

Patient is now doing fine and under follow-up in
surgical outpatient clinic.

DISCUSSION
Radiologists should be familiar with the anatomic 

variants and disease entities that can mimic primary 
pancreatic lesion to avoid unnecessary tests and 
procedures as well as to initiate the required work-up 
and treatment[3]. 

After the colon, the duodenum is the second most 
common location for diverticulae. Duodenal diverticula 
may be of either the congenital intraluminal  or, 
more commonly, the acquired extrinsic pulsion type. 
These are actually pseudo-diverticula resulting from 
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increased intraluminal pressure causing herniation of 
the mucosa through the muscularis at the point where 
mesenteric vessels enter the wall[1].

Duodenal diverticula are incidentally discovered 
on upper gastrointestinal barium examinations in 
as many as 14.5% of patients and at autopsy in 22% 
of cadavers[4]. They are easily recognized on upper 
gastrointestinal barium examinations as collections of 
gas and barium in round or oval sack-like protrusions 
that usually arise from the medial aspect of the 
periampullary duodenum. The typical CT appearance 
of a duodenal diverticulum has been described as 
a thin-walled rounded collection of gas and oral 
contrast material situated along the medial border of 
the junction of the second and third portions of the 
duodenum[4]. 

On T2-weighted MR imaging, duodenal diverticula 
may contain both high-signal-intensity areas (related 
to the presence of fluid) and low-signal-intensity
areas (related to the presence of gas).  It has been 
reported that prompt oral administration of a super-
paramagnetic iron oxide contrast agent allowed 
the correct diagnosis of duodenal diverticulum in 
subsequent MRCP images[2].

Duodenal diverticula are asymptomatic until 
they develop complications. The most frequent are 
inflammation, hemorrhage, pancreatitis and common
bile duct obstruction. Perforation is considered 
to be the rarest complication, and is also the most 
serious, with a mortality of up to 20%[5]. They may 
also present a difficulty while cannulating the

Fig. 1: Initial CT scan of the abdomen shows
A: Cystic lesion with air/fluid level in region of head of pancreas
B: Head of pancreas
C: 2nd part of duodenum

Fig. 2: Follow up CT scan of the abdomen shows
A: Cystic lesion with air / fluid and contrast
B: 2nd part of duodenum

common bile duct during an endoscopic retrograde 
cholangio-pancreaticography (ERCP) procedure[4]. 
Misinterpretation of a duodenal diverticulum on CT as 
a pancreatic tumor, metastatic lymph node, pancreatic 

Fig. 3: Barium follow-through study shows
A: Sac of diverticulum
B: Tract between the sac and 2nd part of duodenum
C: 2nd part of duodenum
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pseudocyst, or pancreatic abscess has been reported[4]. 
One may be unable to distinguish duodenal diverticula 
on CT or MR (magnetic resonance) imaging, if their 
content is purely fluid.

In a study of duodenal diverticula mimicking 
cystic pancreatic neoplasms, even retrospectively 
analyzing the images, they found that with only a 
single examination and without the benefit of past or
future scans, it was not possible to definitively identify
the diverticula in some cases[1]. 

CONCLUSION
A duodenal diverticulum should be considered in 

the differential diagnosis of any cystic lesion identified
between the duodenum and the head of the pancreas 
on CT or MR imaging.

Thus careful review of imaging studies should 
always be performed. Further evaluation with barium 
studies and endoscopy are needed for confirmation
prior to any surgical intervention. 
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Fenofibrate-Induced Rhabdomyolisis in a Dialysis Patient
with Subclinical Hypothyroidism: Case Report

ABSTRACT

Funda Sari, Metin Sarikaya, Ramazan Cetinkaya
Division of Nephrology, Antalya Education and Research Hospital, Ministry of Health, Antalya, Turkey 

Although there have been a few reports regarding 
fenofibrate-induced rhabdomyolysis in patients with
hypothyroidism, there are no data in literature that this could 
occur in patients with subclinical hypothyroidism. We report 
a case of subclinical hypothyroidism and end-stage renal 
failure who presented with rhabdomyolysis while taking 
fenofibrate for dyslipidemia.

Two weeks after beginning fenofibrate, a 54-year-old
male patient with end-stage renal failure was admitted 
to our hospital with complaints of myalgia and muscle 
weakness. Laboratory tests revealed a creatine kinase of 

51,858 U/l, thyroid stimulating hormone of 10.26 μIU/ml, 
free T3 3.61 pg/ml, free T4 0.74 ng/dl. Fenofibrate was
stopped and tiroxin dosage increased. Hemodialysis was 
performed four times. During follow-up, serum creatine 
kinase level decreased to 160 U/l at the end of one week. 

Physicians should be aware of potentially lethal adverse 
effects including rhabdomyolysis after fenofibrate therapy
in patients with subclinical hypothyroidism and end-stage 
renal failure. They should carefully follow-up hepatic and 
muscle enzymes. 

KEY WORDS:  dyslipidemia, end-stage renal failure, myalgia

INTRODUCTION
Rhabdomyolysis is a biochemical and clinical 

syndrome resulting from skeletal muscle injury 
and the release of muscle cell components into the 
extracellular compartments[1]. The presenting clinical 
features are myalgia, myoglobinuria and an elevated 
serum creatine kinase[2].  Rhabdomyolysis results from 
inherited muscle enzyme deficiencies, toxins such
as alcohol abuse and cocaine, trauma, drugs such as 
statins, muscle overexertion, infections, and other 
disorders[3]. 

Drug-induced rhabdomyolysis occurs rarely.  
Fenofibrate is a potent hypolipemic agent, widely
used in patients with renal insufficiency in whom
dyslipidemia is frequent. Rhabdomyolysis with 
the use of fenofibrate alone has been reported in
a few cases[4-6]. Hypothyroidism is a predisposing 
factor for fenofibrate-induced rhabdomyolysis[7-9]. In 
hypothyroidism, mitochondrial activity in muscle 
cell and some metabolic activities including fatty acid 
catabolism are inhibited[9,10]. 

CASE REPORT
A 54-year-old male patient was admitted to our 

hospital with complaints of myalgia and muscle 
weakness for the last week. His medical history 
revealed that totally thyroidectomy was performed 

for treatment of multinodular goiter 15 years ago. 
He was a case of end-stage renal failure secondary to 
hypertensive nephropathy treated with continuous 
ambulatory peritoneal dialysis (CAPD) for about 15 
months. He was on aspirin 300 mg, calcium 1000 mg, 
folic acid 5 mg, amilodipine 10 mg, enapril 20 mg, iron 
100 mg, calsitriol 0.5 ug and L-troksin 100 ug per day, 
and darbepoetin 0.25 ug/kg per week. Micronized 
fenofibate, 200 mg/day, was added to his medication
because of an increasingly poor lipid control in spite 
of a low lipid diet two weeks ago. Indeed, before the 
fenofibrate therapy, his total triglyceride was noted to
be 782 mg/dl (normal=50-179). 

The physical examination was completely normal 
except for muscle weakness. Routine laboratory tests 
revealed a creatine kinase (CK) of 51,858 U/l (normal 
range: 24-195), which was approximately 265 times 
the upper limit of normal. Further laboratory results 
showed hemoglobin 11.8 g/dl, white blood cell count 
8500 /mm3, platelet count 317,000 mm3. The erytrocyte 
sedimentation rate was 36 mm/h. His blood urea 
nitrogen (BUN) was 62 mg/dl (normal range: 7 - 18), 
creatinine 8.5 mg/dl (normal range: 0.7-1.3), fasting 
blood glucose 90 mg/dl (normal range: 65 - 100), 
albumin 4 g/dl (3.5 - 5), potassium 4.8 mmol/l (normal 
range: 3.5 - 5.1), calcium 9.0 mg/dl (normal range: 8.2-
10.9), phosphorus 6.4 mg/dl (normal range: 2.7 - 4.5), 
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aspartate aminotransferase (AST) 960 U/l (normal 
range: 5.0-45), alanine aminotransferase (ALT) 490 U/
l (normal range: 5.0 - 45) and lactate dehydrogenase 
(LDH) 1912 U/l (normal range: 100 - 210). His thyroid 
stimulating hormone (TSH) serum concentration was 
10.26 μIU/ml (normal range: 0.34-5.6), free T3 3.61 
pg/ml (normal range: 2.5 - 3.9), free T4 0.74 ng/dl 
(normal range: 0.54 - 1.12). Fenofibrate was stopped
and tiroxin dosage was increased. He was hospitalized 
for five days and hemodialysis was performed four
times. During the follow-up period, serum CK level 
decreased to 160 U/l at the end of one week.  

DISCUSSION
Hypertriglyceridemia is a common metabolic 

disorder in patients with chronic renal failure. 
Fenofibrate is a drug of the fibrate class that reduces
triglycerides, very low density lipoprotein (VLDL),  
low density lipoprotein (LDL), and total cholesterol  
and increases high density lipoprotein (HDL). 
Fibrate derivatives are often used for lipid lowering 
in patients with chronic renal failure with adjusted 
dosage. However, fibrate-related adverse reaction still
occasionally occurs. The most important side effect of 
fenofibrate is rhabdomyolysis[4-6]. Our case had end-
stage renal disease and underwent peritoneal dialysis 
regularly, taking a reduced dosage of fenofibrate
(200 mg/d) for refractory hypertriglyceridemia. He 
did not take any statins, cyclosporine, monoamine 
oxidase inhibitors, or warfarin concurrently.

Rhabdomyolysis is a biochemical and clinical 
syndrome resulting from skeletal muscle injury 
and the release of muscle cell components into 
the extracellular compartments. In our patient, 
the presenting clinical features were myalgias, 
myoglobinuria and an elevated serum creatine 
kinase. Fulminant rhabdomyolysis may be associated 
with tubular necrosis, acute renal failure, excessive 
hyperkalemia and hypocalcemia which may induce 
further life-thratening complications. Therefore, early 
diagnosis of rhabdomyolysis is most important for 
prevention of its potentially life-threatening sequelae 
like acute renal failure, electrolyte imbalance and 
shock.

Therapy of drug-induced rhabdomyolysis consists 
of supportive and specific measures. Withdrawal of the
incriminated drug or detoxification in drug overdose
should be followed by supportive measures including 
infusion therapy and correction of dehydration and 
electrolyte imbalance. Forced diuresis with sodium 
bicarbonate may protect the kidney function from 
acidosis and precipitation of myoglobin in tubules. 
Especially in patients with acute renal failure, 
hemodialysis is necessary. Fenofibrate treatment
was discountinued immediately, hemodialysis was 
performed four times and serum CK level was decreased 

to normal range at the end of one week in our patient.  
Rhabdomyolysis results from inherited muscle 

enzyme deficiencies, toxins such as alcohol abuse
and cocaine, trauma, drugs such as statins, muscle 
overexertion, infections, and other disorders[3]. 
Drug-induced rhabdomyolysis occurs rarely. The 
development of rhabdomyolysis is rare with only 
simple fibrate treatment and has been reported in
only a few cases. In nearly all of the presented cases, 
there was a predisposing factor for rhabdomyolysis 
such as diabetes, older age, renal insufficiency, and
hypothyroidism[4-6]. Older age, hypothyroidism, 
diabetes, taking any drug and renal insufficiency may
be a risk factor for rhabdomyolysis associated with 
fibrates. Fenofibrate is renally metabolized and (80%)
is mainly excreted in urine. The tolerability of this 
drug seems generally good over the short and long 
term with a normal renal function. Since blood levels 
of fibric acid derivates and fenofibrate are increased
in patients with renal failure, it is recommended to 
adjust dosage in patients with mild to moderate renal 
impairment. Rhabdomyolysis was precipitated by 
micronized fenofibrate which was prescribed at a
dosage higher than recommended for renal failure.

Hypothyroidism is a rare cause of rhabdomyolysis. 
In addition, hypothyroidism is a predisposing factor 
for fenofibrate-induced rhabdomyolysis[7-9]. The 
precise pathophysiology remains unclear. Myolysis 
in hypothyroidism is caused by changes in muscle 
fibres from fast twitching type II to slow twitching
type I fibres, deposition of glucosaminoglicans,
poor contractility of actin-myosin units, low myosin 
ATPase activity and low ATP turnover in skeletal 
muscle. In hypothyroidism, there is an inhibition of 
mitochondrial activity in muscle cells as well as many 
metabolic pathways such as Krebs cycle, fatty acid 
catabolism and glycolytic energy production[7,8]. It 
seems that these underlying metabolic anomalies may 
sensitize the patient to the muscular adverse effects of 
fenofibrate. Although there have been a few reports
that fenofibrate-induced rhabdomyolysis occurs in
patients with hypothyroidism[7-9], there are no data in 
the literature that this occurs in patients with subclinical 
hypothyroidism. Our patient had subclinical 
hypothyroidism and end-stage renal failure  and  was 
on chronic renal replacement therapy while taking 
fenofibrate prescribed for his dyslipidemia. This led
to the development of rhabdomyolysis.

CONCLUSION
Physicians should be aware of potentially lethal 

adverse effects including rhabdomyolysis after 
fenofibrate therapy in a patient with end-stage
renal failure on chronic renal replacement therapy. 
Furthermore, they should carefully follow-up renal, 
hepatic, thyroid functions, and muscle enzymes in all 
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patients. Also, patients should be informed about risks 
and about symptoms of potential adverse effects of the 
fenofibrate such as myalgia and muscle weakness.
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Splenic Vein Thrombosis: A Rare 
Complication of Celiac Disease

ABSTRACT
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The principal cause of splenic vein thrombosis (SVT) is 
pancreatic disease. Isolated splenic vein thrombosis (ISVT) 
is a very rare complication of celiac disease. Only few cases 
are reported worldwide. Affected patients develop left-sided 
portal hypertension often complicated by splenomegaly 
and isolated gastric varices. The condition is usually 
asymptomatic, but patients may complain of non-specific
abdominal pain. Gastric variceal bleeding in this context is 
uncommon but should it occur, it could be life threatening 

and splenectomy would be the treatment of choice. The role 
of anticoagulation is controversial and the risk of further 
thrombotic events must be balanced against that of variceal 
bleed. 
We report a case of a patient with celiac disease (CD) who 
presented with a new onset non-specific abdominal pain, who
was found to have ISVT complicated by portal hypertension, 
splenomegaly and non-bleeding isolated gastric varices. He  
was successfully managed with anticoagulation.

KEY WORDS:  anticoagulation, celiac disease, gastric varices, splenic vein thrombosis  

INTRODUCTION
The most common cause of splenic vein 

thrombosis (SVT) is pancreatic disease. Other causes 
include umbilical vein catheterization, inherited and 
acquired hypercoagulable states, abdominal surgery, 
retroperitoneal fibrosis, benign gastric ulcers and renal
cysts[1,2].  Affected patients develop splenomegaly 
and gastric varices secondary to left-sided portal 
hypertension in the absence of liver cirrhosis.

SVT is a rare presentation of celiac disease (CD). 
Although the association has long been reported, the 
exact pathophysiology is not well understood.  

Patients can have life-threatening variceal bleeding. 
Management, which is not well-definedinthe literature,
is not without risks.

CASE REPORT
A 38-year-old Pakistani gentleman presented 

in January 2005 to his local hospital in Pakistan 
complaining of chronic diarrhea and weight loss. 
An upper gastrointestinal (GI) endoscopy showed 
proximal small bowel villous atrophy. Duodenal 
biopsies revealed subtotal villous atrophy with mild 
lymphocytic infiltration of the intraepithelial cells. He
had positive antigliadin antibodies (AGA), and was 
therefore diagnosed with CD. He was advised to adhere 
to a gluten free diet. Initially the patient experienced 

marked symptomatic improvement, but few months 
later he moved to Kuwait where he failed to adhere to 
a Gluten free diet and eventually relapsed.

He presented to our hospital in Kuwait in March 
2006 complaining of fatigue and chronic cramping 
abdominal pain associated with loose bowel motions. 
He also reported abdominal distension with swelling 
of both lower limbs. He gave no history of weight loss 
or GI bleeding. On examination he had splenomegaly 
with shifting dullness and bilateral pitting lower 
limbs edema. He had no lymphadenopathy or signs 
of chronic liver disease. His laboratory investigations 
(Table 1) revealed pancytopenia with hypocalcemia, 
hypoalbuminemia and low serum ferritin and red 
cell folate.  He had a normal coagulation profile.
Stool analysis for infection and occult blood (OB) was 
negative. His celiac serology was strongly positive. 
A repeat upper GI endoscopy showed isolated 
ectopic gastric varices without endoscopic features 
of high variceal bleed risk. This finding raised the
suspicion of thrombosis in the splanchnic circulation. 
An ultrasound scan of the abdomen confirmed the
presence of portal hypertension with splenomegaly 
and ascites in the absence of liver cirrhosis. Doppler 
studies demonstrated splenic vein occlusion with 
multiple collaterals. A CT angiography of the abdomen 
(Fig. 1) confirmed the above findings beyond doubt.
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Thrombophilia screen and hepatitis B and C serology 
were all negative. Ascitic fluid analysis revealed a
transudate with a serum to ascitic albumin gradient 
(SAAG) > 11 g/l, consistent with portal hypertension. 
The patient was diagnosed with CD complicated by 
ISVT and left-sided portal hypertension. The pros and 
cons of anticoagulation were explained to the patient, 
and with his consent we started anticoagulation. Sub-
cutaneous low molecular weight heparin was given 
first followed by warfarin, aiming for an international
normalized ratio (INR) of 2 - 3. Stool OB was checked 
several times after anticoagulation and remained 
persistently negative. Hemoglobin levels were also 
stable and hence splenectomy was deferred.

DISCUSSION
CD is an immune-mediated enteropathy caused 

by sensitivity to gluten in genetically susceptible 
individuals[1]. The clinical presentation is highly 
variable, ranging from the classical malabsorption 
syndrome to an atypical disease; where extra-intestinal 
manifestations predominate. The disease can also run 
subclinical and latent courses [2].

CD is usually complicated by splenic atrophy 
with secondary hyposplenism and the appearance of 
Howell-Jolly bodies in the blood film, a complication
that may lead to fatal infections by encapsulated 
bacteria[3-4]. 

Our patient had paradoxical splenomegaly with 
hypersplenism and secondary pancytopenia. His 
low serum ferritin and red cell folate may have also 
contributed to the cytopenia. Isolated gastric varices 
denote a left-sided portal hypertension. This picture 
should always alert the caring physician to the 
possibility of isolated splenic vein thrombosis (ISVT), 
a complication rarely seen in CD[5]. 

Other rare thrombotic phenomena reported in CD 
include: portal vein thrombosis[6], cerebral venous 
thrombosis[7], central retinal vein occlusion[8], deep 
venous thrombosis (DVT) of the legs[9], and Budd-
Chiari syndrome[10-12].

The mechanism of thrombosis in CD is not 
clear. Case reports have occasionally stated a clear 
etiology such as antiphospholipid antibodies, 
anticardiolipin antibodies, lupus anticoagulant[13], 
protein S deficiency and hyperhomocysteinemia.
However, except for hyperhomocysteinemia 
secondary to nutritional deficiencies (folate, B12,
B6) and malabsorption[14-15], it is not clear whether 
these etiological factors are coincidental findings

Fig. 1: Abdominal CT angiography showing splenomegaly, splenic 
vein thrombosis near the hilum (white arrow), collaterals (arrow 
head), and ascites (black dashed arrow)

Test Result Normal range Test Result Normal range

Hb
MCV
Total WCC
Platelets
ESR
INR
Total protein
Albumin
Corrected calcium
Phosphorus
ALP
Glucose
Serum B12
Red cell folate
Ferritin
Plasma homocysteine
Urine homocysteine

11.4 g/dl
72.3 
3.1 x 109/l
146 x 109/l
21 mm/hr
1.119
55.9 g/l
23.9 g/l
1.7 mmol/l
1.01 mmol/l
142 IU/l
4.71 mmol/l
210 pmol/l
240 nmol/l
16 ug/l
9.1 Mm/l
Negative

13.6 - 17.5
80 - 100
4.8 - 10.8
150 - 450
< 10

60 - 82
35 - 55
2.1 - 2.6
0.8 - 1.6
26 - 121
3.9 - 6.1
133 - 675 
>372 
20 - 400 
4 - 11.2 Mm/l
Negative

AGA (IgA)
         (IgG)
AEA
Anti tTG 
ANA
Anti phospholipid 
Anti cardiolipin 
Lupus anticoagulant
Factor V Leiden
Protein C
Protein S
Antithrombin
Ascitic fluid
Total wcc
Protein
Albumin
Glucose

56 U/ML
14 U/ML
positive
23 U/mL
Negative
Negative
Negative
29.0 S
2.919 R
84.4%
79.6%
109%

110 cells/mm3
12.9 g/L
< 10 g/L
7.15 mmol/L

< 30
< 30
Negative
0 - 15 U/mL

26.3 - 46.3
2.2 - 3.5
70 - 140
60 - 140
71 - 115

< 500

Hb: hemoglobin, MCV: mean corpuscular volume, WCC: white cell count, ESR: erythrocyte sedimentation ratio, INR: international 
normalized ratio, ALP: alkaline phosphatase, AGA: anti-gliadin antibody, AEA: anti-endomyseal antibody, tTG: tissue transglutaminase, 
ANA: antinuclear antibody

Table 1: The patient’s laboratory results 
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or a manifestation of an autoimmune phenomenon. 
Our patient had normal homocysteine levels despite 
a low red cell folate. 

Some authors suggested that factors such as 
dehydration and hyperviscosity due to high levels of 
circulating antibodies may predispose to thrombosis. 
In our case, the patient was not dehydrated, and 
although plasma viscosity was not checked, his ESR 
was low, voting against hyperviscosity.

Hypoalbuminemia is an important factor which 
(in our opinion) is often overlooked. Low circulating 
albumin causes extravasation of intravascular fluid,
which in turn decreases plasma volume, and may 
predispose to thrombosis. Indeed, our patient had 
clear manifestation of fluid redistribution with
ascites and lower limb edema. This, however, does 
not explain why patients with occult CD can still 
have thrombotic events.

Another interesting phenomenon is the homology 
between different forms of transglutaminase and 
coagulation factor XIII[16]. Some patients with CD 
have circulating IgA antibodies against Factor 
XIII. Although this has not been shown to lead 
to a hypercoagulable state, it nonetheless signals 
a connection between CD and the coagulation 
cascade.

The CT angiography in our patient excluded 
the possibilities of malignancy, pancreatic and 
renal diseases. The negative thrombophilia screen 
excluded the possibility of hereditary and acquired 
thrombophilic disorder, leaving CD as the sole 
cause.

Old methods of diagnosis of ISVT include 
spleno-portography. More recently late-phase celiac 
angiography and endoscopic ultrasonography 
have emerged as the investigations of choice[17,18]. 
Computed tomography, magnetic resonance, and 
ultrasound imaging are also used[19].

The natural history of ISVT is not well-
documented. Older studies have suggested that 
ISVT results in a high likelihood of gastric variceal 
bleeding necessitating splenectomy. Advances in 
cross-sectional imaging have led to the identification
of SVT in patients with minimal symptoms[19]. 

Heider et al demonstrated that gastric variceal 
bleeding occurs in only 4% of patients, suggesting 
that splenectomy should not be done routinely[20]. 
Thus, splenectomy was deferred in our patient.

The risk of major variceal hemorrhage is 
increased with warfarin therapy, and therefore 
some authors advise against it[21]. On the other 
hand, Ikeda et al found that patients with total SVT 
are at greater risk for thrombus propagation, and 
therefore, they are candidates for anticoagulation 
therapy[22]. Other authors recommend acute and 
chronic anticoagulation for SVT particularly when an 
underlying hypercoagulable condition is present[23].

Our patient had active disease due to non-
compliance with gluten-free diet, resulting in a 
hypercoagulable state[24]. The aim of anticoagulation 
was to prevent further thrombus propagation and 
to aid recanalization until the disease goes into 
remission[25]. We were encouraged by the absence of 
endoscopic features of high variceal bleed risk[26] and 
the normal coagulation profile.

There is no clear evidence-based guidance for 
the duration and degree of anticoagulation in such 
cases. Our patient was anticoagulated for a total 
of six months to achieve an INR of 2 - 3. We are 
following him up closely for any signs of bleeding, 
and we intend to do a follow up endoscopy and CT 
angiography to assess his disease regression.

Splenectomy is the treatment of choice, should he 
bleed[27]. Sclerotherapy and gastric variceal banding 
have also been done successfully[28]. Splenic arterial 
embolization is not well studied and is associated 
with splenic abscess formation. It is performed in 
patients with high operative risk and those with 
diffuse metastatic disease[29].

CONCLUSION
Splenic vein thrombosis is a very rare complication 

of active and occult CD. The pathophysiology 
of thrombosis in CD is not clearly defined. Left-
sided portal hypertension, splenomegaly with 
hypersplenism and gastric varices can occur, and 
rarely, can have fatal consequences. Splenectomy is 
the treatment of choice in the event of gastric variceal 
bleeding. The role of anticoagulation in such cases 
is not well-defined and need to be tailored to each
case. 
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Traumatic Anterior Hip Dislocation (Perineal) 
with Ipsilateral Avulsion Fracture of the Greater 

and Lesser Trochanter in an Adolescent

ABSTRACT

Janko Heberle
Department of Orthopedics, Al Razi Orthopedic Hospital, Kuwait

A 14-year-old boy was involved in a road traffic accident
as a front seat passenger. He sustained multiple injuries, 
including anterior (perineal) dislocation of the right hip 
with an ipsilateral avulsion fracture of the greater and 
lesser trochanter and a contralateral segmental fracture of 
the femur. After resuscitation and radiological evaluation 
a trial of closed reduction was performed under general 

anesthesia, but this was unsuccessful, necessitating 
open reduction of the dislocated hip and fixation of the
segmental fracture of the left femur. The postoperative 
period was uneventful. The patient commenced full 
weight bearing four months after the injury. He developed 
avascular necrosis of the head of the right femur four 
months later.

KEY WORDS: femur head necrosis,  high energy trauma, open reduction

INTRODUCTION
Traumatic dislocations of the hip in childhood 

are rare, the incidence being 10% of all traumatic hip 
dislocations[1,2]. Anterior hip dislocations represent 
around 10-15% of all traumatic hip dislocations in 
children[2,3], with the perineal variant being extremely 
rare.  Barquet[4] mentioned only one case in his series 
of 80 documented anterior hip dislocations. Only a few 
cases have been reported in the literature[4,5].

Late complications are avascular necrosis of the 
head of the femur, myositis ossificans, osteoarthrosis
and premature physeal arrest[6-8]. The commonest 
of these is avascular necrosis, with ratios of 3-15% 
reported in the literature[8]. 

CASE REPORT
A 14-year-old boy was involved in a road traffic

accident as a front seat passenger. At the time of the 
accident the back of his seat was in the horizontal 
position, he was lying on the seat and was not wearing 
a seat belt. During the accident he was catapulted 
through the front window.

On arrival at the hospital, the patient was 
confused, he had multiple small cut wounds over 
the face, a swollen, bleeding nose, and his pupils 
were equal. His right lower limb was in extreme 

abduction, external rotation and knee flexion. The
head of the femur was palpable in the area of the 
symphysis pubis. There was no vascular or nerve 
injury. He had a severe deformity of the left thigh with 
abnormal mobility and crepitus. After resuscitation, 
the patient’s condition stabilized. Brain computed 
tomography (CT) showed a small intracerebral 
hematoma, and radiographs revealed a nasal bone 
fracture, anterior right hip dislocation (perineal 
variant), with an avulsion fracture of the greater 
and lesser trochanter (Fig. 1) and a contralateral 
segmental fracture of the femur.

The patient was immediately taken to the operating 
theater. Under general anesthesia a trial of closed 
reduction of the dislocation was performed, but this was 
unsuccessful, necessitating a surgical procedure. The 
hip was explored through an anterolateral approach. 
The surgical findings were: dislocation of the femoral
head into the region of the symphysis pubis, separation 
of the greater and lesser trochanter, complete tear of 
the articular capsule (anterior and posterior), tear of 
the ligamentum teres and interposition of the adductor 
muscles. After reduction of the dislocation, the avulsed 
greater trochanter fell back into place. Fixation of the 
contralateral femoral fracture was performed at the 
same time.
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The postoperative period was uneventful, with no 
sign of infection. The patient was treated with skeletal 
traction for five weeks, after which he was mobilized
in bed. Walking was not permitted till the contralateral 
segmental fracture was healed. He started full weight 
bearing four months after the injury (Fig.  2). He was 
regularly followed up in the outpatient clinic and had 
regular magnetic resonance imaging screening. Eight 
months after the injury the patient started to complain 
about right hip pain, at first only on putting weight
and later even when resting. Follow up radiographs 
proved avascular necrosis of the femoral head (Fig. 3).

He was advised avoidance of strain and 
weight bearing, physiotherapy, nonsteroidal anti-
inflammatory drugs and close follow-up.  In case
of deterioration, he might need further surgical 
interference including core decompression and 
vascularized bone graft.  

DISCUSSION
Traumatic hip dislocation in children is rare. Under 

the age of five years, it can occur following trivial
trauma. Canale and King[9] noted that in this age group, 
the acetabulum is soft and pliable. Such an anatomical 
situation and additional generalized joint laxity can 
lead to hip dislocation after minimal trauma. If the hip 
is properly reduced without delay, avascular necrosis 
of the femoral head is an uncommon complication[9].

Over the age of five years, the hip joint is stable
and considerable forces are necessary to provoke 
dislocation[10]. Epstein[1] and Pringle[11] stated that 
the most important factor producing anterior hip 
dislocation is forcible abduction combined with 
external rotation. This tends to force the femoral 
head forward through the capsule, while as a result 

of abduction, the femoral neck impinges upon the 
acetabular rim and the head is levered out of its socket 
through the anterior capsule. The occurrence of an 
associated avulsion fracture of the greater trochanter 
could be explained by the greater trochanter being 
driven against the acetabular rim. This might become 
detached as the head and neck of the femur move 
forward and inward during dislocation[4]. The avulsion 
fracture of the lesser trochanter could be explained on 
the basis of traction between the ileopsoas muscle, 
attached onto the lesser trochanter, and the proximal 
femur which is displaced medially[12]. Closed 
reduction of a fresh dislocation is usually effective. 
Offierski[13] reported that closed reduction failed 
in five out of 33 cases of traumatic hip dislocation,
while Canale and Manugian[14] reported failure in 
nine out of 54 cases. Interposition of soft tissue and 
osteo-cartilaginous loose bodies could be responsible. 
Failure of closed reduction is an indication for 
operative treatment[4,15,16].

The surgical approach should be from the direction 
of the dislocation. Anterior dislocations should be 
approached anteriorly and posterior dislocations 
posteriorly to preserve the blood supply in the posterior 
or anterior capsule[17].

Avascular necrosis is not common occurring 
in 3 -15% of cases[8]. The incidence after anterior 
dislocation in a large series is similar to that in posterior 
dislocation[4]. It can occur or become evident between 
three weeks and 28 months after the injury[18]. The 
main blood supply for the femoral head runs through 
the posterior capsule, and when the head dislocates 
forward, the vessels distract or even tear because the 
distance between the posterior capsule and the femoral 
head is increased[4].

Fig. 1: Anteroposterior radiograph of the pelvis, presenting perineal right hip dislocation with ipsilateral avulsion fracture of the greater and 
lesser trochanter of the right femur before (a) and after (b) surgical procedure
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Early diagnosis and treatment of the dislocation 
decrease the incidence. Delay in reduction (more than 
six hours), repeated attempts at closed reduction, open 
reduction, severity of the injury, presence of fracture 
dislocation, and age above five years are the most
important factors implicated in the development of 
avascular necrosis[8,9,19,20]. The lowest incidence occurs 
in children under five years of age[9]. The recommended 
non-weight bearing period varies from four to six 

weeks[21] to as much as four months after reduction of 
the dislocation[15]. Several authors have documented 
that a prolonged non-weight bearing period does not 
significantly influence the development of the femoral
head necrosis[22,23].

We assume that the decisive factor in the 
development of avascular necrosis in our patient 
was the severity of the injury, as the dislocation was 
perineal, with an additional avulsion fracture of the 

Fig. 2:  Anteroposterior (a) and lateral (b) radiographs of the right hip four months after injury, presenting healed avulsed fractures of the 
greater and lesser trochanter  and viable head of the right femur

Fig. 3:  Avascular necrosis of the right femoral head eight months after the injury, seen on anteroposterior (a) and lateral (b) radiographs

Traumatic Anterior Hip Dislocation (Perineal) with Ipsilateral Avulsion Fracture ...
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greater and lesser trochanter, tearing of the articular 
capsule and ligamentum teres and interposition of the 
adductor muscles. Apart from his age (14 years), there 
were no other risk factors.

CONCLUSION
Traumatic anterior dislocation of the hip in 

childhood is very rare, with the perineal variant being 
extremely rare. Closed reduction should be performed 
under general anesthesia. If unsuccessful, a surgical 
procedure should then be performed immediately, 
as was necessary in our patient. Avascular necrosis, 
although not very common, is the most serious 
complication. We assume that the severity of the injury 
played a decisive role in the development of this 
complication in our patient, who had no risk factors 
apart from age.  
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Acquired Factor VIII Inhibitor in a Patient with Mixed 
Connective Tissue Disease: A Case Report

ABSTRACT
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Acquired hemophilia is an uncommon complication of 
rheumatologic diseases. We report a rare presentation of a 
patient who developed bruising and bleeding three years 
after the onset of mixed connective tissue disease. We 

demonstrated the presence of an inhibitor to Factor VIII 
which disappeared promptly and completely in association 
with an increase in corticosteroid therapy.

KEY WORDS: acquired hemophilia, factor VIII inhibitor, mixed connective tissue disease 

INTRODUCTION
Anti factor VIII antibody is the most commonly 

recognized autoantibody directed against a clotting 
factor[1]. The synthesis of inhibitors depends upon 
the activation of CD4 (helper) T cells specific for
factor VIII. Factor VIII inhibitors are usually of 
mixed immunoglobulin subclass with a dominant 
IgG4 fraction. These inhibitors typically bind to 
several critical binding sites in factor VIII, leading 
to steric hindrance of the interaction with factor Xa, 
phospholipid and /or vonWillebrand factor. Acquired 
autoimmune coagulant inhibitors can be associated 
with life-threatening bleeding complications.  This is 
a very rare presentation of bleeding in a patient with 
an autoimmune disease secondary to acquired factor 
VIII inhibitors.

CASE REPORT   
An 8-year-old girl with a three year history of 

mixed connective tissue disease (MCTD) initially 
presenting with arthritis and myositis developed 
easy bruising and epistaxis. She had a negative family 
history for bleeding disorders. Current therapy for 
MCTD was oral prednisone 5 mg daily, methotrexate 
17.5 mg subcutaneously once per week and naproxen 
125 mg twice daily. She was also taking omeprazole 
20 mg daily for gastroesophageal reflux.  On physical
examination, there was one large bruise behind the 
right knee and one over the ulnar side of the right 
wrist. She had typical sausage shaped swelling of her 

fingers and mild restriction in range of motion of the
small joints of her hands and wrists. There was no 
indication of active myositis. 

Laboratory results were as follows: total leukocyte 
count 8.6 x 103 /l with normal differential, hemoglobin 
level 107 g/l, platelet count 574 x 109 /l, ESR 50 mm/
hr and CRP 90 mg/l. Serum transaminase, creatine 
kinase and creatinine were normal, antinuclear 
antibody ≥ 1:320, anti-RNP antibody positive, anti-
double-stranded DNA  64 IU/ml and anticardiolipin 
normal. Urinalysis showed moderate amount of blood 
but no proteinuria. The coagulation studies were as 
follows, INR 1.1 and aPTT 108 seconds. Total clotting 
and bleeding time were normal. Prolonged aPTT 
was not corrected by the addition of normal plasma 
indicating the presence of an inhibitor. Factor VIII was 
undetectable at less than 0.01 u/ml (normal: 0.5-1.50) 
and an inhibitor level of 25 units/ml was detected by 
Bethesda assay[2].

The prednisone dose was increased from 0.5 mg/kg 
to 1 mg/kg, then tapered to a maintenance dose of 5 
mg daily over the following six months. The aPTT 
dropped in two weeks from 108 to 69 seconds with 
no further bruising. After four months of increased 
prednisone the factor VIII level was 0.42 u/ml and 
the aPTT was 37 seconds. After seven months the 
inhibitor was no longer detectable and the factor 
VIII was normal. Four years later, her aPTT has 
remained within normal limits although her MCTD 
is incompletely controlled. 
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DISCUSSION
Acquired hemophilia A is a rare disorder, with an 

estimated incidence of approximately 1:1,000,000[3]. 
Males and females are affected equally. Two peaks 
in incidence are seen: the first in younger women,
which is associated with pregnancy (8%), and a 
second peak in elderly patients in association with 
diseases like rheumatoid arthritis (8%), systemic lupus 
erythematosus (7%), drug allergy (e.g., penicillin, 
ampicillin and phenytoin; 5%), malignancies (solid 
tumours as well as hematologic, 6%)[4,5].

Autoantibodies interfering with factor VIII function 
occur with very low frequency in rheumatologic 
diseases. In a 10-year survey, only 10 of 215 patients 
with factor VIII autoantibodies had lupus, 14 had 
rheumatoid arthritis and eight had other autoimmune 
disorders (dermatomyositis, polymyositis, Sjogren’s 
syndrome, ulcerative colitis, myasthenia gravis and 
temporal arteritis) and all were adults[3]. Only nine of 
the 215 patients were children. Two appeared during 
penicillin or ampicillin therapy, two occurred in the 
immediate postoperative period and one was in 
association with asthma. Other cases in children have 
been reported with nephrotic syndrome[6], two weeks 
after oral penicillin treatment for post-streptococcal 
pharyngitis[7], and one of factor VIII inhibitor of 
unknown origin[8].    

The diagnosis of acquired hemophilia is made 
by finding a prolonged aPTT, decreased factor VIII
concentration, and a measurable titer of antibodies 
against factor VIII in the absence of a history of 
hemorrhagic diathesis. 

In autoimmune diseases, hemorrhage is a significant
cause of morbidity and mortality for several reasons. 
First, the acquired hemophiliac, unlike hereditary 
hemophiliac, is unprepared for hemorrhagic episodes. 
Second, a sudden major bleed can be the first symptom
revealing the presence of a circulating anticoagulant. 
Third, the cause of bleeding may be further complicated 
by the overlapping of different types of inhibitors, 
especially in lupus[9,10].

The management of bleeding episodes in patients 
with inhibitors should take into consideration the 
inhibitor titer, the potential for anamnestic response 
to FVIII-containing products, and the historical 
responsiveness of the patient to bypass therapies 
(activated prothrombin complex concentrates). 
In patients with an inhibitor titer of less than 5-
10 BU/ml experiencing life or limb threatening 
hemorrhage, infusion of high dose FVIII is usually 
preferable. Extracorporeal immunoadsorption 
offers the possibility of rapid reduction of plasma 
inhibitor levels in patients with higher titers, thus 
facilitating high dose FVIII infusion. Bypassing agents 
induce hemostasis in the absence of FVIII despite an 
incomplete understanding of the mechanism of action. 

rFVIIa may also be considered as a first line therapy in
the treatment of severe hemorrhage[11].  

Long term treatment of acquired hemophilia A 
is aimed at the elimination of factor VIII inhibitor 
activity. In a multicenter retrospective study of non-
hemophilic patients with factor VIII inhibitor, Green 
and Lechner[3] observed more frequent spontaneous 
inhibitor disappearance in children. Owing to the rarity 
of the cases, controlled therapy trials are lacking, so 
the management of these patients is largely empirical. 
A 20-year literature review revealed no consensus 
on the treatment of factor VIII inhibitors associated 
with rheumatologic diseases. Corticosteroids were 
administered in SLE and Sjogren’s syndrome 
overlap[12], in a rheumatoid arthritis patient with a 
lupus anticoagulant[9], combined immunosuppressive 
therapy with corticosteroids, azathioprine, 
cyclophosphamide, and cyclosporin followed by 
intravenous immunoglobulin in a case of SLE[13]; 
intravenous immunoglobulin, cyclophosphamide and 
cyclosporin in SLE[14]; plasmapheresis, corticosteroid, 
cyclophosphamide, methotrexate, immunoglobulins 
and vincristine in two SLE patients[15]; traneximic 
acid and corticosteroid in a postpartum patient with 
anti-double-stranded DNA antibodies[16].

Although spontaneous disappearance has been 
reported, immunosuppressive therapy is usually 
required. Corticosteroid, cyclophosphamide, 
azathioprine or cyclosporin as single or combination 
therapy has resulted in the disappearance of factor 
FVIII inhibitor[17]. Plasmapheresis and intravenous 
immunoglobulin administration have been reported 
to be successful as well[3,5,7]. Rituximab has been 
effective in cases that are resistant to conventional 
immunomodulatory therapy[18,19].
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Appendicitis Caused by Accidentally Ingested 
Metallic Pin: A Case Report

ABSTRACT
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Foreign bodies (FB) are a  rare cause of appendicitis. 
We report a case of a 29-year-old healthy female who 
presented to the emergency department after accidentally 
swallowing a pin while wearing head scarf. Plain abdominal 
radiograph revealed an opaque metallic pin in the left 
upper quadrant. She was sent home with reassurance. 
After a week, she presented to the emergency department 
again with intermittent abdominal pain. Abdominal 
radiograph at this stage showed the metallic pin in the 

right lower quadrant and the decision to intervene was 
made. Colonoscopic removal failed as the pin could not 
be visualized. Abdominal CT scan was performed which 
revealed the pin within the lumen of appendix. At surgery 
and histopathology, acute appendicitis with ulceration and 
neutrophilic infiltration at pin contact suggested foreign
body appendicitis. Pre-operative CT scan was found to 
be useful for localization of FB as well as identification of
complications.

KEY WORDS: appendicitis, CT scan, foreign body

INTRODUCTION
Foreign bodies (FB) are a rare cause of appendicitis. 

Most swallowed FB, whether intentional or accidental, 
eventually pass with no complications[1,2]. A vast 
variety of foreign bodies have been reported within 
the appendix and these can be classified into metallic,
human/animal materials, plant materials and others[1]. 
Examples of some of these include pins, coins, dental 
material. These objects differ in their potential 
for complications like perforation as well as their 
translucency. It has been reported that long, sharp, 
pointed objects are more prone for perforation[1].  
The investigations and management plans differ 
accordingly and have to be tailored to the case. For the 
few unfortunate ones, in which the foreign body does 
not pass spontaneously, or the risk of complications 
is high, intervention is usually indicated. There 
are several methods of retrieval of retained foreign 
bodies, endoscopically or through fluoroscopically
assisted surgeries[3]. Sometimes, further radiological 
investigations maybe done prior to intervention. As 
in our case, the use of computed tomography (CT) 
scan offered the diagnosis and accurate localization 
of the foreign body. This helped guide the surgical 

team to the appropriate management, i.e., the surgical 
approach. Usefulness of 3D reconstruction and 
reformatting in the coronal and sagittal planes in the 
evaluation of complicated ingested foreign bodies 
has been reported[4]. This case report emphasizes the 
importance of preoperative CT scan for localization of 
foreign bodies and identification of complications.

CASE HISTORY
A 29-year-old previously healthy female patient 

presents to the emergency department with complaints 
of accidental swallowing of a pin while wearing her  
headscarf (hijab). She did not have any symptoms at this 
time and physical examination was unremarkable, but 
she was anxious and concerned about the swallowed 
foreign body. The abdominal radiograph showed the 
radio opaque metallic pin in the left upper quadrant, 
probably in the jenjunal loops. She was sent home with 
reassurance as most of the swallowed foreign bodies 
eventually pass without intervention.

A week later, she presented to the emergency 
department with intermittent abdominal pain. 
Abdominal radiographs showed a radio- opaque 
metallic pin in the right lower quadrant with no other 
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abnormalities. A conservative management with 
dietary advice was given. There was no evidence of 
evacuation of foreign body up to two months post 
ingestion. As patient continued to have intermittent 
right-sided abdominal pain and physical examination 
revealed tenderness in right iliac fossa, the decision to 
intervene was made. Repeated abdominal radiograph 
showed the pin still in the right lower quadrant, 
possibly in the distal small bowel or the cecum. 
Colonoscopic retrieval was attempted but the pin 
could not be visualized. A small bowel Barium follow-
through examination showed the pin to be neither 
in the small or large bowel and there was no other 
abnormality. The appendix did not opacify during the 

examination. Further evaluation with abdominal CT 
scan was done for better localization. The CT study 
showed the pin within the lumen of the appendix (Fig. 1). 
No radiological evidence of appendicitis was noted. 
No other bowel abnormalities or perforation were 
present. The basic metabolic panel and the complete 
blood count of the patient were within normal range. A 
laparotomy revealed a grossly normal appendix with 
the pin retained intraluminally. An appendectomy 
was performed. Histopathological examination of 
the resected specimen showed changes of acute 
appendicitis in the form of ulceration and neutrophilic 
infiltration at the point of pin contact (Fig. 2). A final
diagnosis of FB induced appendicitis was made. The 
patient had an uneventful postoperative period.

DISCUSSION
Most swallowed FB, whether intentional or 

accidental, eventually pass with no complications[1,2]. 
FB are a rare cause of appendicitis. A large review of 
appendectomies from Duke Hospital and the Durham 
Veterans Administration Hospital showed only seven 
of 13,228 appendectomies performed involved foreign 
bodies in the appendix, an incidence of 0.0005%[3].  

A vast variety of FB have been reported within 
the appendix and these can be classified into metallic,
human/animal materials, plant materials and others[1]. 
Examples of some of these include pins, coins, dental 
material. These objects differ in their potential 
for complications like perforation as well as their 
translucency. It has been reported that long, sharp, 
pointed objects are more prone for perforation[1]. 

Fig 1: A) Plain X-ray of the abdomen showing the foreign body in the right iliac fossa, and B) a coronal reformatted CT image showing the 
foreign body located in the lumen of the normal appearing appendix

Fig 2: Photomicrograph shows changes of acute appendicitis

Appendicitis Caused by Accidentally Ingested Metallic Pin: A Case Report
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The investigations and management plans differ 
accordingly and should be individualized. The usual 
initial investigation done in the casualty in cases of 
ingestion of radio-opaque FB is plain radiograph. In 
many cases, this is enough and no further investigations 
are needed because, as mentioned earlier, most objects 
pass uneventfully. For the few unfortunate ones, in 
which the foreign body does not pass spontaneously, 
or the risk of complications is high, intervention 
is usually indicated. There are several methods of 
retrieval of retained foreign bodies, endoscopically 
or through fluoroscopically assisted surgeries[4]. 
Sometimes, further radiological investigations may be 
done prior to intervention. In our case, the use of CT 
scan offered the diagnosis and accurate localization 
of the foreign body, which helped guide the surgical 
team to the appropriate management and surgical 
approach. Therefore, the examination has to be tailored 
according to each case.  Reformatting in the coronal and 
sagittal planes also greatly helps. Another case report 
demonstrated the usefulness of 3D reconstruction in 
the evaluation of complicated ingested FB[5].

There are many reported cases of FB appendicitis 
in the literature. However, sophisticated radiological 
procedures like CT have not been utilized much. As 
mentioned earlier, only a few selected cases would 
need to proceed to CT scanning. The decision, as well 
as timing, of the CT depends on the managing team 
and most adopt a “wait and close observation” policy 
first[2]. 

CONCLUSION
FB are a rare cause of appendicitis. In cases of 

retained ingested foreign bodies, especially those 
prone to complications, pre-operative radiological 
investigation with CT scan is useful in some cases for 
localization as well as identification of complications.
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Complex Regional Pain Syndrome in a Child: 
First Case Report from Kuwait

ABSTRACT

Aida Abdul-Malik, Zaid Al-Harbash, Khalid Al-Othman
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Complex regional pain syndrome (CRPS) has been 
reported in adults for many years. It is a rare disorder in 
children, probably due to under-diagnosis. The etiology of 
CRPS remains unclear. The prognostic indicator in adults 
as well as in children is early recognition and treatment. 

CRPS should be included as part of the differential 
diagnosis of limb pain in children. The purpose of this 
report is to help pediatricians recognize CRPS promptly 
and to provide timely care and prevent any functional 
impairment.

KEY WORDS: anti-inflammatory agents, reflex sympathetic dystrophy

INTRODUCTION
Complex regional pain syndrome (CRPS) is a rare 

and under-diagnosed disorder in childhood. The 
majority of studies to date have been described in adult 
populations. Veldman et al studied 829 patients with 
the disease among which there was just one patient 
less than nine years old[1]. We present the case of an 
11-year-old Kuwaiti girl with CRPS. To the best of our 
knowledge this is the first pediatric case report from
Kuwait.

CASE REPORT
S.A. is an 11-year-old girl who had history of a 

fall on her back while playing which was followed 
two weeks later by severe progressive right leg pain 
to the extent of not tolerating even light touch. Her 
pain was severe, and burning in nature and occupying 
the whole right limb mainly the right thigh and knee. 
It was aggravated by cold and tactile stimulus. The 
affected limb was often guarded even from physical 
examination and clothing. She was unable to walk 
except with assistance. During her hospital stay she 
had episodes of bluish discoloration of her affected 
limb with swelling and changes in temperature that 
subsided spontaneously. She was never incontinent of 
her bladder or bowel movements. 

S.A. is a product of full-term normal vaginal delivery. 
She is the fourth child of consanguineous parents with 
a family history of thalassemia and sickle cell disease. 
She is a high achiever at school but, unfortunately, she 

did not attend school since the onset of her pain and 
disability.  She lives with her parents and there were 
some psychosocial problems in the family. Her mother 
was suffering from some psychological disorder and 
was on treatment. S.A. had witnessed several incidents 
of verbal and physical abuse between her parents, 
though she had never been abused herself.  Her parents 
are currently planning to get divorced. 

On examination, she looked generally well but 
had intermittent crying episodes from pain. Her vital 
signs were stable. She was overweight (weight 72 kg, 
i.e., above 95th percentile). Chest and heart examination 
was normal.  Abdomen was soft and lax with no 
organomegaly. Her motor system, cranial nerves, and 
deep tendon reflexes were normal and there was no
sensory loss. There was regional right lower limb pain 
that did not follow any specific dermatome or nerve
distribution. She was able to walk but with great 
difficulty and needed assistance due to her severe pain.
The right lower limb was tender to touch with very 
painful and restricted movements around the hip and 
knee regions. There was asymmetry in the color and 
temperature of the lower limbs with a difference of 1 cm 
in leg circumference. The affected limb intermittently 
became warm, swollen and blue in color. 

Her complete hemogram showed white blood cells 
9.1 x 109/l, hemoglobin 123 g/l, platelets 284 x 109/l, ESR 
18 mm/hr, and blood film showed no abnormal cells.
Hb electrophoresis: HbA 55.78%, HbA2 3.77%, HbF 
1.94%, and HbS 38.51%. Blood glucose was 5.9 mmol/l, 
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urea 4.3 mmol/l, creatinine 55 Umol/l, serum sodium 
141 mmol/l, potassium 4.1 mmol/l, bicarbonate 
24 mmol/l, calcium 2.49 mmol/l, albumin 40 g/l, 
alkaline phosphatase 159 IU/l. ferritin 185 ng/ml. 
Renal function and electrolytes were normal. C-reactive 
protein 3 mg/l, ASO-titer < 20 Todd units, rheumatoid 
factor < 20 IU/l, CK 141 IU/l, LDH 191 IU/l. Blood, 
urine and throat cultures showed no growth.

Doppler ultrasound of right lower limb (done 
twice) showed no evidence of deep vein thrombosis. 
Magnetic resonance imaging (MRI) of the hip showed 
that the posterior column of the right acetabulum 
including the ischial bone had low signal intensity on 
T1-weighted images, with a thin rim of high signal 
intensity seen in the soft tissue medial to the right 
acetabulum with significant enhancement of this
abnormal signal intensity. Minimal right-sided joint 
effusion was seen. There was normal joint congruity 
with no evidence of slipped capital femoral epiphysis. 
In addition, a CT study was performed that showed no 
lytic or sclerotic lesions and no cortical destruction. An 
MRI of the lumbosacral spine showed that the lumbar 
intervertebral disks were normal in signal intensity. 
There were minor disk bulges seen from L3-4 to L5-S1. 
These were touching the thecal sac but not affecting 
the nerves. There was minimal bilateral narrowing of 
the lower part of the neural foramen at L4-5. The other 
inter-vertebral disks and the canal and foraminae at 
these levels were all within normal limits. 

A neurosurgical specialist evaluated the patient and 
he was of the opinion that the radiological findings did
not correlate with the clinical picture and ruled out any 
neurosurgical problems. This led to us to perform a 
bone scan that showed hyperemia of the right hip joint 
region during the flow and blood pool. The delayed
whole body and static images showed increased tracer 
uptake of the right hip joint, right ischium, trochanteric 
region, knee joint, ankle joint and the right foot. The rest 
of the skeleton was unremarkable. This bone scan led 
to the diagnosis of right lower limb reflex sympathetic
dystrophy.

S.A. remained in hospital for five weeks with
restricted movement and refusing physiotherapy due 
to pain. She started receiving transcutaneous nerve 
stimulator treatment and seemed to be satisfied. A
pediatric rheumatologist saw the patient and his 
opinion was consistent with the diagnosis of CRPS. 
He advised to start physiotherapy, naproxen, an oral 
non-steroidal anti-inflammatory drug (NSAID), and
ranitidine. The patient did not show any improvement 
after four weeks of NSAID and it was stopped. 
Carbamazepine was started by 5 mg/kg and gradually 
was built up to 10 mg/kg. She started to sleep better 
and her pain improved slightly. The pain service offered 
our patient a spinal block but her mother refused all 
other modalities of treatment since they were traveling 
to the UK for further management.

DISCUSSION 
CRPS is defined as chronic musculoskeletal pain

dysfunction. In children, there is a female to male 
predilection, and 80% of cases involve the lower 
extremity[2-4]. According to the International Association 
for the Study of Pain, the characteristic features 
required to establish its diagnosis are as follows: (1) 
the presence of an initiating noxious event or a cause 
of immobilization; (2) continuing pain, allodynia, or 
hyperalgesia with pain disproportionate to any inciting 
event; (3) evidence at some time of edema, changes in 
skin blood flow, or abnormal sudomotor activity in
the region of the pain; and (4) the exclusion of medical 
conditions that would otherwise account for the degree 
of pain and dysfunction[4,5]. Our patient fulfilled the
above criteria. We excluded other conditions that might 
cause pain and dysfunction like osteomyelitis, deep 
venous thrombosis, orthopedic or other neurosurgical 
conditions. Her normal inflammatory markers
(including ESR, CRP, WBC, platelets, and rheumatoid 
factor) and the clinical picture excluded connective 
tissue disorders.   

The onset of CRPS is usually linked to a history 
of trauma, immobilization, or surgery. There is no 
correlation between the severity of the initial injury 
and the ensuing painful syndrome[4]. The pain in our 
patient started two weeks after a minor trauma and was 
disproportionate to the inciting event. Psychological 
factors, such as stressful life events and inadequate 
coping mechanisms, are potential risk factors that 
influence the severity of symptoms in CRPS[4]. This 
may have been a risk factor in our patient due to her 
family’s poor psychosocial situation. 

The clinical presentation consists of a triad of sensory, 
autonomic, and motor signs and symptoms[3,5,6]. Pain 
in CRPS varies in quality from a deep ache to a sharp 
stinging or burning sensation. Often, patients report 
that the pain is worsened by environmental (cold, 
humidity) and emotional (anxiety, stress) factors. 
Cutaneous hypersensitivity presents as pain on 
contact with clothing or exposure to a cool breeze. The 
involved extremity is often guarded, even from the 
examining physician. Patients frequently experience 
pain from tactile stimuli (allodynia) and have an 
increased response to painful stimuli (hyperalgesia)[4]. 
The pain that was described in our patient was 
burning in nature, worsened by cold and improved 
with hot baths. She experienced pain even in contact 
with clothing or with light touch. 

MRI is often normal or shows non-specific soft
tissue changes[7] (e.g., periarticular marrow edema often 
involving more than one bone, soft tissue swelling, 
joint effusions[8] and a subchondral band of low T1-
weighted intensity). The MRI of our patient showed 
low signal intensity on T1-weighted images involving 
the acetabulum and the ischial bone with minimal 
joint effusion. The three-phase bone scan plays an 
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important role in diagnosis of this syndrome because 
there are often few, if any other radiologic modalities 
that show an abnormality[9]. Our patient’s diagnosis 
was made by performing a bone scan that showed the 
classical appearance of intense periarticular activity 
in the involved extremity on the delayed phase of the 
scan preceded by hyperemia in a similar distribution 
on the immediate postinjection blood flow and blood
pool phases of the scan[10]. 

The best prediction of success in the management of 
CRPS is early treatment. Therefore, prompt diagnosis 
and treatment of CRPS provide palliation and allow 
recovery[11]. The treatment goal in CRPS is pain relief, 
functional recovery, and psychological improvement. 
This often requires a multidisciplinary approach[4].

The most important part of treatment is an 
appropriate and intensive physical therapy program 
that should be initiated early. Medications such as 
tricyclic antidepressant and anticonvulsants are 
frequently used and are typically prescribed by pain 
clinics. Calcium channel blockers have also shown 
some benefit. Sympathetic blocks may be used and
have been beneficial[2]. One therapeutic intervention is 
transcutaneous nerve stimulator (TENS). It decreases 
symptoms by increasing nutritional flow[11]. The 
recurrence risk in CRPS is 25%. The prognosis is 
generally good in contrast to adults who have a poorer 
prognosis[11].

Frustration during treatment is common because 
the pathophysiology of CRPS is not completely 
understood and the therapeutic efforts may fail. A trial-
and-error approach to treatment is often mandatory. 
Early recognition of CRPS and prompt intervention, 
however, provide the best opportunity for clinical 
improvement[11].

CONCLUSION
It should be emphasized that CRPS is a chronic, 

painful disease associated with significant morbidity
in children and adolescents and may cause temporary 
or permanent functional incapacitation. Pediatricians 
should be alert, since the diagnosis is made on 
clinical suspicion and when made early the prognosis 
improves.
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Objectives: To investigate the incidence of early-onset neonatal sepsis and identify the main pathogens 
over a 5-year period in Kuwait.
Methods: Blood samples were collected from all infants with any clinical or laboratory feature suggestive 
of sepsis, at the main maternity hospital in Kuwait. Cases of early-onset neonatal infection were defined as
culture of a single potentially pathogenic organism from blood or cerebrospinal fluid from infants younger 
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Oesophageal cancer remains an important public health problem worldwide. This multicentre 
matched case-control study examined the chewing areca nut alone, betel quid with tobacco, oral snuff 
(snuff dipping) and cigarette smoking as the risk factors for oesophageal squamous-cell carcinoma. 
We enrolled 91 cases of oesophageal squamous-cell carcinoma and 364 matched controls from three 
tertiary-care hospitals in Karachi, Pakistan. A structured questionnaire was used to collect the data 
through face-to-face interview of the participants. Multivariable conditional logistic regression model 
showed that after adjusting for the effect of ethnicity, ever chewed areca nut alone (adjusted matched 
odds ratio (mOR(adj)) = 3.7; 95% confidence interval (CI): 1.6 - 8.5), ever chewed betel quid with
tobacco (mOR(adj) = 12.8; 95% CI: 6.3-26.2), ever practiced snuff dipping (mOR(adj) = 4.3; 95% 
CI: 1.6 - 11.7) and ever smoked cigarettes (mOR(adj) = 2.9; 95% CI: 1.4 - 5.9) were significantly and
independently associated with oesophageal squamous-cell carcinoma status. The adjusted summary 
population attributable risk (PAR) percent for all four substances together was 67.0. Furthermore, 
despite incomplete synergy, there was manifold increase in the risk of oesophageal squamous-cell 
carcinoma, if the respondents ever smoked cigarettes and ever chewed betel quid with tobacco 
(mOR(adj) = 21.4; 95% CI: 6.3 - 72.4) or if they ever smoked cigarettes and ever practiced snuff dipping 
(mOR(adj) = 14.4; 95% CI: 2.3 - 91.1). The adjusted PAR (%) was higher for the dual practice of smoking 
cigarettes and chewing betel quid with tobacco (64.3) than dual practice of smoking cigarettes and 
snuff dipping (32.2). Public awareness to curtail the addiction to these substances may result in a 
substantial reduction in the incidence of oesophageal squamous-cell carcinoma and related mortality 
in this and similar settings.
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than 7 days of age, in association with clinical or laboratory findings consistent with infection.
Results: The overall incidence of early-onset neonatal infection was 2.7 (95% confidence interval
(CI) 2.3-3.2) episodes per 1000 live-births. The case-fatality was 13.1% (95% CI 8.6-18.9%). Group B 
Streptococcus (GBS) accounted for 17.6% of infections among infants younger than 7 days (incidence 
0.48 per 1000 live-births), but 38.1% of infections in the first 2 days of life. Neither the incidence of early-
onset infection by GBS nor by Escherichia coli changed significantly over the study period.
Conclusions: Although the incidence of GBS infections was relatively low, GBS accounted for most early-
onset infections. Intrapartum antibiotic prophylaxis against GBS should be strengthened. There was no 
evidence to suggest that early-onset infection due to non-GBS organisms such E. coli has increased in the 
last 5 years.

Knowledge and Attitudes towards HIV/AIDS amongst 
Kuwait University Dental Students

Ellepola AN, Joseph BK, Sundaram DB, Sharma PN
Department of Bioclinical Sciences, Faculty of Dentistry, Kuwait University

Department of Diagnostic Sciences, Faculty of Dentistry, Kuwait University  Office of Vice President,
Health Sciences Center,  Kuwait University, Safat, Kuwait

Eur J Dent Educ 2011; 15:165-171

The HIV and AIDS have emerged as complex health threats to the world population. As future dentists, 
it is pertinent that the dental students have sufficient knowledge and a positive approach towards the
disease. Accordingly, the aim of this study was to assess the HIV/AIDS related knowledge and attitudes 
amongst clinical dental students at Kuwait University. A cross-sectional survey was conducted amongst 
the clinical dental students using a structured questionnaire with 60 questions to examine their knowledge 
under various categories and 13 questions to examine their attitudes towards the disease. The survey 
revealed that almost 58% of the respondents demonstrated a high level of knowledge (mean score: 
45.23 ±  4.35  SD). Majority of the students (63.6%) expressed negative attitude (mean score: 5.36 ± 2.56 
SD). The mean knowledge score of the fifth year dental students was significantly higher (P = 0.022) than
that of the final year dental students regarding the knowledge of virus and disease process. However, no
significant difference was observed with respect to other knowledge categories. Despite their high level of
knowledge, the majority displayed a negative attitude towards HIV/AIDS. Hence, the findings imply that
there is a need to address, more clearly, the students’ misconceptions and attitudes towards the disease.

Filtering Effect of Wind Flow Turbulence on 
Atmospheric Pollutant Dispersion

Yassin MF
Department of Environmental Technology and Management, Kuwait University, P.O. Box 5969, Kuwait, Safat, 

13060, Kuwait. E-mail: Mohamed_f_yassin@hotmail.com

Environ Monit Assess 2011 Jul 16 [Epub ahead of print]

This paper presents a model for coupling the statistics of wind velocity distribution and atmospheric 
pollutant dispersion. The effect of wind velocity distribution is modeled as a three-dimensional 
finite-impulse response (3D-FIR) filter. A phase space representation of the 3D-FIR filter window
is discussed. The resulting pollutant dispersion is the multiplication in the phase space of the 3-D 
Fourier transform of the pollutant concentration and the volume described by the filter window
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coefficients. The shape of the filter window in the phase space enables representing such effects
as vortex shedding thermal currents, etc. The impact of spatial distribution of the sensors on the 
resulting pollutant spatial distribution and the 3-D FIR filter model employed also discuss. The case
of a neutrally buoyant plume emitted from an elevated point source in a turbulent boundary layer 
considers. The results show that wind turbulence is an important factor in the pollutant dispersion 
and introduces expected random fluctuations in pollutant distribution and leads to spreading the
distribution due to wind mixing.

The Adverse Events of Deep Fractional CO(2) : A 
Retrospective Study of 490 Treatments in 374 Patients

Shamsaldeen O, Peterson JD, Goldman MP
Resident, Department of Dermatology, Farwaniya Hospital, Farwaniya, Kuwait. E-mail: dr.omar@geldeya.com

Lasers Surg Med 2011; 43:453-456 

Background: Fractionated carbon dioxide CO(2) laser resurfacing unites the idea of fractional 
photothermolysis with an ablative 10,600-nm wavelength. This technology permits effective treatment of 
deeper rhytides, photodamaged skin, and scars, with shorter recovery and a decreased side effect profile
as compared to traditional CO(2) laser resurfacing.
Objectives: To study the rate of the adverse events associated with the use of deep fractional CO(2) laser.
Methods: A retrospective study of 490 fractionated CO(2) laser treatments in 374 patients by ten physicians 
within one practice was performed between March 3, 2008 and July 28, 2010. Treatment areas included the 
face, neck, chest, hands, back, and abdomen.
Results: Of the 490 treatments, 365 were of both superficial and deep fractional treatments while 125
treatments were deep. Patients treated were of Fitzpatrick skin types I-IV. Four hundred ninety treatments 
resulted in 67 adverse events (13.6%) in 63 patients (16.8%), the most frequent adverse events were 
acneiform eruption (5.3%), herpes simplex outbreak (2.2%), bacterial infections (1.8%), yeast infections 
(1.2%), hyperpigmentation (1.2%), prolonged erythema beyond 1 month (0.8%), and (0.8%) contact 
dermatitis. There were no reports of scarring or hypopigmentation.
Conclusions: Fractional deep CO(2) laser is a safe method for treating rhytides, photodamaged skin, and 
scars with a low incidence of adverse events. 

Influence of Coconut Oil Administration on Some Hematologic
and Metabolic Parameters in Pregnant Rats
Nandakumaran M, Angelaki E, Al-Azemi N, Al-Sarraf H, Al-Saleh E

Departments of Obstetrics and Gynecology, Faculty of Medicine, University of Kuwait, Kuwait City, Kuwait

Matern Fetal Neonatal Med. 2011 Jul 7 [Epub ahead of print]

Objective: Data on the effect of coconut oil intake on various hematologic and metabolic parameters in 
pregnant women or animals are scanty. Hence we attempted to assess the effect of oral administration of 
graded doses of this edible oil during pregnancy, on various hematologic and metabolic parameters in 
rats. 
Methods: Groups of pregnant Sprague Dawley rats were given oral doses of 1 ml, 2 ml, and 4 ml coconut 
oil twice per day, respectively. Control group of rats were given tap water. Oral feeding of oil was done 
continuously for a period of 20 days and at the end of the study period the animals were lightly anaesthetized 
with ether and sacrificed to collect blood samples for analysis. Various hematologic parameters such as
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red blood cell (RBC) count, white blood cell (WBC) count, hemoglobin (Hg), platelets, lymphocytes, and 
mean corpuscular hemoglobin concentration (MCHC) were analyzed by a hematology blood analyzer, 
while metabolic parameters such as cholesterol, triglycerides, urea, uric acid, creatinine, and protein 
were analyzed by specific analytical kits. Activities of antioxidant enzyme, superoxide dismutase (SOD),
glutathione peroxidase (GPX), and total antioxidant activity (TAO) were assessed by specific analytical
kits. Statistical analysis of data was performed using a SPSS data analytical package. 
Results: Oral administration of coconut oil for 20 continuous days of pregnancy did not significantly
alter any of the hematologic parameters studied, compared to control group even when the oil was 
administered at a relatively massive dose of 4 ml/day. Administration of coconut oil appeared to decrease 
WBC, Hg, platelet, and lymphocyte blood concentrations in treated rats, but the difference, however, 
was not statistically significant (ANOVA test; p > 0.05). However, platelet concentration was significantly
lower (p < 0.05) in rats receiving 1 ml/day of coconut oil compared to control group rats. Administration 
of coconut oil did not alter the concentrations of protein, cholesterol, urea, triglycerides, uric acid, and 
creatinine in treated groups of rats significantly (Student’s t-test, p > 0.05) compared to those of control
rats. SOD, GPX, and TAO levels in control and treated groups were not significantly different (ANOVA
test, p > 0.05) than controls. 
Conclusions: We conclude that oral administration of coconut oil during pregnancy in rats, even in 
massive doses, does not cause any significant alterations in hematologic and metabolic parameters. More
detailed studies, however, are warranted before extrapolating these results to human situations.

Medullary Carcinoma of the Breast: Ten Year Clinical 
Experience of the Kuwait Cancer Control Centre

Samir SM, Fayaz MS, Elbasmi A, Motawy MM, Abuzallouf S, George T, Abdelhady M, Bedair A
Radiation Oncology Department, Kuwait Cancer Control Center, Kuwait

Email: suzannemona@yahoo.co.uk

Gulf J Oncolog 2011; 1:45-52

Background: Medullary carcinomas of the breast account for fewer than 7% of all invasive breast cancers. 
Some investigators include medullary carcinomas in the favourable histologic subtype, despite its 
aggressive histologic appearance. However, others fail to confirm its favourable prognosis.
Methods: This was a retrospective analysis of sixty-one (61) cases of breast cancer cases diagnosed with 
Medullary Carcinoma, presenting to the Kuwait Cancer Control Center between 1995 and 2005. 
Results: Median survival time was 122 months and the seven-year disease free survival was 82%. Overall 
survival rate was not assessed as no cases died during the study period. No cases were metastatic from the 
start and only eight cases developed metastases, local recurrence or contralateral breast primary. 68.8% of 
the cases were Stage I or IIA (i.e. no lymph node affection). 
Conclusion: There is no overt favourable prognosis of medullary carcinoma when compared to invasive 
ductal carcinoma. Prognosis is more related to stage than histologic subtyping. The majority of cases were 
negative estrogen and progesterone receptor status and node negative. 
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6th World Congress on Itch 
Sep 4 - 6, 2011
Oceanopolis, Brest, France
Contact: Pr Laurent Misery, Brest University Hospital, 24 
Rue Chauchat, 75009 Paris 
Tel:  + 33 298 22 33 15; Fax:  + 33 298 22 33 82 
Email:  registration@itchbrest.com 

World Endometriosis Society 11th World Congress on 
Endometriosis 
Sep 04 - 07, 2011 
Montpellier, France 
Contact: Congress Secretariat 
Phone: 33-467-619-414; Fax: 33-467-634-395 
E-Mail: mail@ams.fr

ISMRM Workshop on Mapping Functional Networks 
for Brain Surgery 
Sep 7 - 9, 2011 
Melia Milano, Milan, Italy
Contact: Melisa Martinez, 2030 Addison St. Suite 700, 
Berkeley, CA 94704 
Tel: +1 (510) 841-1899; Fax: +1 510-841-2340 
Email:  info@ismrm.org

45th Annual Meeting American Society of Head and 
Neck Radiology (ASHNR) 
Sep 07 - 11, 2011 
San Diego, CA, United States 
Contact: Meeting Organiser: ASHNR, 2210 Midwest 
Road, Suite 207 Oak Brook, Illinois 60523-8205 
Tel: 630-574-0220; Fax: 630-574-0661

30th Annual ESRA Congress - European Society of 
Regional Anaesthesia & Pain Therapy 
Sep 7-10, 2011 
Maritim Hotel & Internationales Congress Center 
Dresden, Dresden, Germany
Contact: Kenes International, 1-3, Rue de Chantepoulet, 
Geneva CH-1211, Switzerland 
Tel: +41 22 908 0488  
Email:  esra-congress@kenes.com 

International Congress on Controversies in Stem Cell 
Transplantation and Cellular Therapies (COSTEM) 
Sep 8 - 11, 2011
Berlin, Germany
Contact: Organizing Secretariat, 53, Rothschild 
Boulevard, 61000, Tel Aviv, Israel 
Tel: 97235666166; Fax: 97235666177 
Email: costem@comtecmed.com 

2011 Hematology & Medical Oncology Best Practices 
Course 
Sep 8 - 15, 2011 
Grand Hyatt, Washington, DC, United States
Contact: Julie Vastyan, 2300 Eye Street, NW, Ross Hall, 
Suite 313D, Washington, DC 20037 
Tel:  202-994-4285 
Email:  cehp@gwumc.edu

Preventive Medicine 
Sep 9 - 19, 2011
Celebrity Cruises’ Millennium, Vancouver, Canada
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel: 1 800 422 0711  Fax: 1 727 522 8304 
Email:  contactus@continuingeducation.net

Neurosurgical Topics for the Mid-Level Practitioner 
Sep 9-10, 2011
Intercontinental Hotel, Chicago, IL, United States 
Contact: Heather Hodge, 5550 Meadowbrook Dr., Rolling 
Meadows, IL 60008 
Tel:  847-378-0500  Fax:  847-378-0600 
Email:  epm@aans.org

14th Annual Endocrinology & Metabolism Board 
Review 2011 
Sep 9-11, 2011
InterContinental Hotel and Bank of America Conference 
Center, Cleveland, OH, United States
Contact: Jennifer Wasner, 3050 Science Park Dr., 
Cleveland, OH 
Tel: 216-448-0812;  Fax: 216-448-0782 
Email:  wasnerj@ccf.org

15th Congress of the European Federation of Neurological 
Societies 
Sep 10-13, 2011
Budapest Hungexpo, Budapest, Germany
Contact: Secretariat, 1-3 rue de Chantepoulet, 1211 
Geneva 1, Switzerland 
Tel:   +41 22 908 04 88; Fax:  +41 22 732 28 50 
Email: efns2011@kenes.com 

17th International Meeting of the European Society of 
Gynaecological Oncology 
Sep 11 - 14, 2011
Milan Convention Center (MIC), Milano, Italy
Contact: Secretariat, 1-3 rue de Chantepoulet, CH-1211 
Geneva, Switzerland 
Tel:  +41 22 908 0488; Fax:  +41 22 906 9140 
Email: laryngology@gmail.com 

Forthcoming Conferences and Meetings

Kuwait Medical Journal 2010; 43 (3): 251-259

Compiled and edited by 
Babichan K Chandy
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Pediatric Review 2011 
Sep 11-18, 2011 
Royal Caribbean’s Navigator of the Seas, Civitavecchia, 
Italy 
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel: 1 800 422 0711; Fax: 1 727 522 8304 
Email:  contactus@continuingeducation.net 

Obstetrical Ultrasound with Hands-On Scanning 
Sep 12 - 16, 2011 
Wake Forest School of Medicine, Winston-Salem, NC, 
United States 
Contact: Program for Medical Ultrasound, Medical 
Center Blvd. 
Tel: 336-716-4505, 800-277-7654 ext.64505;  Fax: 336-716-
2447 
Email:  cmu@wakehealth.edu

IVF Medical Events and Conferences, Embryology 
Sep 14 - 18, 2011 
India, Mumbai,Chennai,Delhi, India
Contact: Bindu Shah, 26 A, Raju Industrial 
Estate,Penkarpada Road, Near Dahisar Check Naka, 
Mira 
Tel:  91 - 22 -28456768  Fax:  91- 22 - 2845 6766 
Email:  alpha.eart.workshop@gmail.com  

European Burns Association Congress 2011 
Sep 14 - 17, 2011 
The Hague, Netherlands 
Contact : Rob Zikkenheimer 
Tel: 31-73-690-1415; Fax: 31-73-690-1417 
E-Mail: r.zikkenheimer@congresscare.com

Mayo Clinic Nutrition in Health and Disease 
Sep 15 - 16, 2011 
Hyatt at Olive 8, Seattle, WA, United States
Contact: Kari Schilling, 200 First Street SW, Rochester, 
MN 55902 
Tel:  507-284-4370  Fax:  507-538-7234 
Email:  schilling.kari@mayo.edu 

3rd  National Conference: Reproductive Medicine 2011 
Sep 15-16, 2011 
Hallam Conference Centre, London, United Kingdom
Contact: Florence Doel, St Judes Church, Dulwich Road, 
Herne Hill, London SE24 0PB 
Tel:  +44 (0) 207 501 6762  Fax:  +44 (0) 207 978 8319 
Email:  flo.doel@markallengroup.com

Reproductive Health 2011 
Sep 15-17, 2011 
The Cosmopolitan, Las Vegas, NV, United States
Contact: Registration Dept at Contemporary Forums, 
6377 Clark Ave., Suite 200, Dublin, CA 94568 
Tel:  800-377-7707  Fax:  800-329-9923 
Email:  info@cforums.com 

Pediatric Sedation Simulation Workshops 
September 16, 2011 
Fairmont Copley Plaza, Boston, MA, United States
Contact: Amanda Buckley, 300 Longwood Avenue, 
Boston, MA 02115 
Tel:  617 355 5775  Fax:  617 730 0610 
Email:  amanda.buckley@childrens.harvard.edu

Family Medicine Review 
Sep 16 - 23, 2011 
Holland America’s ms Amsterdam, Seattle, WA, United 
States
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel:  1 800 422 0711  Fax:  1 727 522 8304 
Email:  contactus@continuingeducation.net

12th  Bienniel Conference of the Indian Society of 
Stereotaxy and Functional Neurosurgery 
Sep 16 - 18, 2011 
Raintree Hotel, Chennai, India
Tel: +91 44 42291297; Fax: +91 44 42291292 
Email:  info@issfn2011.co.in 

Pediatric Sedation Outside of the Operating Room 
Sep 17 - 18, 2011 
The Fairmont Copley Plaza, Boston, MA, United States, 
Contact: Amanda Buckley, 300 Longwood Avenue 
Tel: 617 355 5775; Fax: 617 730 0610 
Email:  amanda.buckley@childrens.harvard.edu

Women’s Health 
Sep  19 - 30, 2011 
Celebrity Cruises’ Equinox, Civitavecchia, Italy 
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel: 1 800 422 0711; Fax: 1 727 522 8304 
Email:  contactus@continuingeducation.net 

North American Congress of Clinical Toxicology 
Omni Shoreham Hotel, Washington, DC, United States
Sep 21 - 26, 2011 
Tel: 800-377-7707; Fax: 800-329-9923 
Email:  info@cforums.com 

5th  National Conference: Recent Advances in 
Inflammatory Bowel Disease
Sep 22 - 23, 2011
Hallam Conference Centre, London, United Kingdom
Contact: Florence Doel, St Judes Church, Dulwich Road, 
Herne Hill, London SE24 0PB 
Tel:  +44 (0) 207 501 6762; Fax: +44 (0) 207 978 8319 
Email:  flo.doel@markallengroup.com
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Putting Probiotics into Practice: Applications for 
Health 
Sep 23 - 24, 2011
Hotel Monaco Alexandria, Alexandria, VA, United States
Contact: Annual Probiotic Symposium,10439 Double R 
Blvd., Reno, NV 89521 
Tel: 866-216-6127 
Email: info@probioticsymposium.com

Medical Ethics & Legal Medicine 
Sep 25 - Oct 2, 2011 
Royal Caribbean’s brand new Allure of the Seas, Ft. 
Lauderdale, FL, United States
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel: 1 800 422 0711; Fax: 1 727 522 8304 
Email:  contactus@continuingeducation.net 

Infectious Disease 
Sep 25 - Oct 2, 2011 
NCL Epic, Barcelona, Spain
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel: 1 800 422 0711; Fax: 1 727 522 8304 
Email: contactus@continuingeducation.net 

Topics in Acute Care, Women’s Health, Emergency 
Medicine and Family Medicine 
Sep 25 - Oct 2, 2011 
Royal Caribbean’s brand new Allure of the Seas, Ft. 
Lauderdale, FL, United States
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel: 1 800 422 0711; Fax: 1 727 522 8304 
Email: contactus@continuingeducation.net 

3rd  Annual Diabetes and the Heart: Clinical Strategies 
for Diabetes and Cardiovascular Comorbidities 
Sep 26 - 27, 2011 
InterContinental Hotel and Bank of America Conference 
Center, Cleveland, OH, United States 
Contact: Jennifer Wasner, 3050 Science Park Dr., 
Cleveland, OH 
Telephone: 216-448-0812; Fax: 216-448-0782 
Email: wasnerj@ccf.org 

Brain Injuries 
Sep 28 - Oct 1, 2011 
Hyatt Regency, San Francisco, CA, United States
Contact: Registration Dept at Contemporary Forums, 
6377 Clark Ave., Suite 200, Dublin, CA 94568 
Tel: 800-377-7707 Fax: 800-329-9923 
Email:  info@cforums.com 

Chronic Pain: Challenges and Solutions for Primary 
Care 
Sep 28, 2011 
Continuing Education and Conference Center, 1890 
Buford Avenue, St. Paul, MN, United States
Contact: Mia Lynch, 2829 University Avenue SE, St. 
Paul, MN 
Tel: 612-626-7893 Fax: 612-626-7766 
Email:  cme@umn.edu

School and Public Health Nursing: Don’t forget 
school-aged children! 
Sep 28, 2011 
The Centre Conference Venue, Slough, United 
Kingdom
Contact: Florence Doel, St Judes Church, Dulwich 
Road, Herne Hill, London SE24 0PB 
Tele: +44 (0) 207 501 676l; Fax: +44 (0) 207 978 8319 
Email:  flo.doel@markallengroup.com

Practical Paediatric Gastroenterology 
Sep 29 - 30, 2011 
Lecture Theatre at Institute of Child Health The UCL 
Institute of Child Health, London, United Kingdom 
Contact: Kenes UK Ltd, 385 Euston Road, London 
Tel: +44 (0) 207 383 8030; Fax: +44 (0) 207 383 8040 
Email:  apg@kenes.com 

Advances in Emergency Surgery 
Sep 29 - 30, 2011
Hallam Conference Centre, London, United Kingdom 
Contact: Nazma Rahman, MA Healthcare Ltd, Dulwich 
Road, London SE24 0PB 
Tel: + 44 (0) 20 7501 6711 
Email:  nazma.rahman@markallengroup.com

XVI  World Congress of Cardiology, Echocardiography 
& Allied Imaging Techniques
Sep 29 - Oct 02, 2011
Delhi, NCR, India
Contact: Raju Gandha
Tel: 91-124-456-300; Fax91-124-456-3100
E-Mail: worldcon2011@in.kuoni.com

10th  Annual Update in Nephrology and Kidney/
Pancreas Transplantation 
Sep 30 - Oct 1, 2011 
Siebens Medical Education Building, Phillips 
Auditorium, Rochester, MN, United States
Contact: Sheila Fick/Sheryl Dohrmann, 200 1st Street 
SW/GO6-138, Rochester, MN 55905 
Tel: 507-284-0536/507-266-6703; Fax: 507-284-0536 
Email:  rstdomcme@mayo.edu
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ICJR 12th Annual Insall Scott Kelly Institute Sports 
Medicine and Total Knee & Hip Course 
Sep 30 - Oct 2, 2011 
Sheraton New York Hotel & Towers, New York, NY, 
United States
Contact: Sylke Anderson, 2033 San Elijo Ave., #351, Palm 
Springs, CA 
Tel:  760-942-7859 
Email:  sanderson@icjr.net

Twin Cities Sports Medicine 2011 
Sep 30 - Oct 1, 2011
Doubletree Hotel Minneapolis - Park Place, Minneapolis, 
MN, United States 
Contact: Office of Continuing Medical Education,
University Park Plaza Suite 601; 2829 University Ave SE; 
Minneapolis, MN 55414 
Tel: 612-626-7600 or 800-776-8636; Fax: 612-626-7766 
Email:  cme@umn.edu

9th  National Conference: Autism Today 2011 Winter 
Meeting 
Oct 4 - 5, 2011
Royal College of Physicians Edinburgh, Edinburgh, 
United Kingdom 
Contact: Florence Doel, St Judes Church, Dulwich Road, 
Herne Hill, London SE24 0PB 
Tel: +44 (0) 207 501 6762; 
Fax: +44 (0) 207 978 8319 
Email:  flo.doel@markallengroup.com

Pediatric Critical Care Nursing 
Oct 4 - 8, 2011 
Vegas Hilton, Las Vegas, NV, United States
Contact: Registration Dept at Contemporary Forums, 
6377 Clark Ave., Suite 200, Dublin, CA 94568 
Tel: 800-377-7707; Fax: 800-329-9923 
Email:  info@cforums.com 

Family Medicine 
Oct 5 - 15, 2011 
Holland America’s ms Noordam, Civitavecchia, Italy
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel: 1 800 422 0711; Fax: 1 727 522 8304 
Email:  contactus@continuingeducation.net 

Phlebotomy 2011: Innovations in Quality, Service and 
Patient Care 
Oct 6 - 7, 2011 
Kahler Grand Hotel, Rochester, MN, United States
Contact: Diane Strain, 3050 Superior Drive NW, 
Rochester, MN 55901 
Tel:  800-533-1710 or 507-284-0286 
Email:  strain.diane@mayo.edu 

43rd  International Danube Neurology Symposium 2011 
Oct  6 - 8, 2011Technical University of Dresden, Dresden, 
Germany
Contact: Vanessa Jansen, Zum Ehrenhain 34, 22885 
Barsbüttel 
Tel: 0406708820 
Email: danube2011@cpo-hanser.de

14th  European Congress of Neurosurgery 
Oct 9 - 14, 2011 
Palazzo dei Congressi, Rome, Italy
Type of Event:  Conference 
Contact: Kenes International, 1-3 Rue de Chantepoulet, 
Geneva CH-1211, Switzerland 
Tel:  + 41 22 908 0488 
Email:  eans@kenes.com 

Medical Ethics & Legal Medicine 
Oct 9 - 16, 2011 
Holland America’s ms Ryndam, Barcelona, Spain
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel: 1 800 422 0711; Fax:1 727 522 8304 
Email:  contactus@continuingeducation.net 

An Overview of Perioperative Medicine 2011 
Oct 12 - 15, 2011
Swissotel Chicago, Chicago, IL, United States 
Contact: Cathy Schilling, 200 FIrst Street SW, Rochester, 
MN 
Tel:  507-266-7484  Fax:  507-538-7234 
Email:  schilling.catherine@mayo.edu 

Transplant Immunosuppression 2011: The Difficult
Issues 
Oct 12 - 15, 2011
Radisson University Hotel, Minneapolis, MN, United 
States
Contact: Office of Continuing Medical Education,
University Park Plaza Suite 601; 2829 University Ave SE; 
Minneapolis, MN 55414 
Tel: 612-626-7600 or 800-776-8636 Fax: 612-626-7766 
Email: cme@umn.edu 

5th World Congress on Controversies in Neurology 
(CONy) 
Oct 13 - 16, 2011
China World Hotel, Beijing, Beijing, China
Contact: Secretariat, 53 Rothschild Blvd, Tel Aviv, 
61000,Israel 
Tel:  +972-3-5666166 
Email:  cony@comtecmed.com 
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ISMRM Workshop on Neuroimaging Biomarkers of 
Psychiatric Disorders: What Are They? 
Oct 13 - 16, 2011 
Hotel Schloss Montabaur, Montabaur, Germany
Contact: Melisa Martinez, 2030 Addison St. Suite 700, 
Berkeley, CA 94704 
Tel:  +1 (510) 841-1899; Fax:  +1 510-841-2340 
Email:  info@ismrm.org 

ASA 2012: American Society of Anesthesiologists 
Annual Meeting 
Oct 13 - 17, 2012 
Washington, DC, United States 
Contact: Meeting Organiser 
E-Mail: annmtg@asahq.org

2nd  National Conference: Endocrinology 2011 
Oct 13 - 14, 2011
Mayfair Conference Centre, London, United Kingdom 
Contact: Florence Doel, St Judes Church, Dulwich Road, 
Herne Hill, London SE24 0PB 
Tel:  +44 (0) 207 501 6762  Fax:  +44 (0) 207 978 8319 
Email:  flo.doel@markallengroup.com

2011 Heart Valve Summit: Medical, Surgical and 
Interventional Decision Making 
Oct 13 - 15, 2011 
JW Marriott Chicago, Chicago, IL, United States
Contact: Amy Doucette, CMP, 900 Cummings Center, 
Suite 221-U 
Tel:  978.927.8330 
Email:  adoucette@aats.org  

Oncology for the Gastroenterologist: Horizons for the 
Future 
Oct 14 - 15, 2011 
The Westin Georgetown, Washington, DC, United States
Contact: AGA, 4930 Del Ray Avenue Bethesda, MD 
20814 
Tele: 301-654-2055 Fax: 301-654-5920 
Email: member@gastro.org

Hematologic Malignancies: New Therapies and the 
Evolving Role of Transplant 
Oct 14 -1 5, 2011 
InterContinental Chicago Magnificent Mile, Chicago, IL,
United States
Contact: Vicki Klein, 200 First St., Plummer 2-60, 
Rochester, MN 
Tel: 507-266-7992; Fax: 507-538-7234 
Email:  klein.vicki@mayo.edu 

Emerging Issues in Organ Transplantation - A 
Colloquium 
Oct 14 - 15, 2011 
InterContinental Hotel and Bank of America Conference 
Center, Cleveland, OH, United States
Contact: Lindsay, 3050 Science Park Drive, Beachwood, 
Ohio 44122 
Tel: 216.448.0795 
Email: FullerL2@ccf.org 

Oncology for the Gastroenterologist: Horizons for the 
Future 
Oct 14 - 15, 2011 
Westin Georgetown, Washington, DC, United States
Contact: Jennifer Gibson, 4930 Del Ray Avenue, Bethesda, 
MD 20814 
Tel: 301-654-2055 
Email:  jgibson@gastro.org 

ASA 2011: American Society of Anesthesiologists 
Annual Meeting 
Oct 15 - 19, 2011 
Chicago, IL, United States 
Contact: Meeting Organiser 
E-Mail: annmtg@asahq.org

Dermatology and Oral Diseases 
Oct 15 - 26, 2011 
Norwegian Cruise Line’s Jade, Civitavecchia, Italy
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 , USA
Tel:  1 800 422 0711  Fax:  1 727 522 8304 
Email:  contactus@continuingeducation.net

Neurovascular Ultrasound Scanning (Carotid & 
Transcranial Doppler) with Hands-On Scanning 
Oct 17 - 21, 2011 
Wake Forest School of Medicine, Winston-Salem, NC, 
United States
Contact: Program for Medical Ultrasound, Medical 
Center Blvd. 
Tel: 336-716-4505, 800-277-7654 ext.64505; Fax: 336-716-
2447 
Email:  cmu@wakehealth.edu  

Carotid only Ultrasound with Hands-On Scanning 
Oct 17 - 19, 2011 
Wake Forest School of Medicine, Winston-Salem, NC, 
United States
Contact: Program for Medical Ultrasound, Medical 
Center Blvd. 
Tel: 336-716-4505, 800-277-7654 ext.64505; Fax: 336-716-
2447 
Email:  cmu@wakehealth.edu
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Clinical State of the Art: Body MRI 
Oct 17 - 18, 2011
NYU Langone Medical Center, New York, NY, United 
States
Contact: Marisa, 462 First Avenue, New York, NY 10016 
Tel:  2122630724 
Email: marisa.bruno@nyumc.org 

2011 Cardiometabolic Health Congress 
Oct 19-22, 2011 
Sheraton Hotel, Boston, MA, United States
Type of Event:  Conference 
Contact: Jennifer Meola, 788 Shrewsbury Avenue, Suite 
102, Boston, MA 
Tel: 877-571-4700; Fax: 866-218-9168 
Email:  jen@cardiometabolichealth.org 

7th International Congress on Vascular Dementia 
Oct 20 - 23, 2011
Revel Hotel Riga, Riga, Latvia
Contact: Secretariat, 1-3, rue de Chantepoulet, CH-1211 
Geneva 1 
Tel:  +41 22 908 0488; Fax:  +41 22 906 9140 
Email: vascular@kenes.com 

2011 Advances in Inflammatory Bowel Diseases
Oct 21 - 23, 2011 
Hollywood, FL, United States 
Contact: Theresa Jones 
Tel: 678-242-0906; Fax: 678-242-0920 
E-Mail: meetings@imedex.com

The Canadian Cardiovascular Congress 2011 
Oct 21 - 26, 2011 
Vancouver, BC, Canada 
Contact: Jacqueline Lane 
Tel: 613-569-3407 ext 404; Fax: 613-569-6574 
E-Mail: lane@ccs.ca

Orthopaedics and Sports Medicine 
Oct 22 - 29, 2011
Royal Caribbean’s Liberty of the Seas, Barcelona, Spain
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel: 1 800 422 0711; Fax: 1 727 522 8304 
Email:  contactus@continuingeducation.net 
 
2011 Annual Meeting of the American Academy of 
Ophthalmology 
Oct 22 - 25, 2011 
Orlando, FL, United States 
Contact: American Academy of Ophthalmology 
Tel: 415-447-0320 
E-Mail: meetings@aao.org

9th International Congress on Coronary Artery Disease 
from Prevention to Intervention 
Oct 23 - 26, 2011
Hilton Molino Stucky, Venice, Italy
Contact: Secretariat, 1-3 rue de Chantepoulet,Geneva 
CH-1211, Switzerland 
Tel: +41 22 908 0488; Fax: +41 22 906 9140 
Email: coronary@kenes.com 

American College of Surgeons 97th Annual Meeting
Oct 23 - 27, 2011
San Francisco, CA, United States
Contact: American College of Surgeons 
Tel: 312-202-5000; Fax: 312-202-5001 
E-Mail: postmaster@facs.org

81st Annual Meeting of the American Thyroid 
Association
Oct 26 - 30, 2011
Indian Wells, CA, United States
Contact: American Thyroid Association
Tel: 703-998-8890; Fax: 703-998-8893
E-Mail: thyroid@thyroid.org

Internal Medicine | Istanbul to Luxor cruise 
Oct 29 - Nov 12, 2011 
Istanbul, Turkey 
Contact: Sea Courses Cruises 
Tel: 1-888-647-7327; Fax: 1-888-547-7337 
E-Mail: cruises@seacourses.com

Peripheral Angioplasty and All That Jazz 
Oct 31 - Nov 2, 2011 
Roosevelt Hotel, New Orleans, LA, United States
Contact: CCM, 11440 N Kendall Drive Miami, FL 33176 
Tel:  3052792263 
Email:  questions@ccmcme.com 

Allergy and Asthma in High Performance Sport 
Nov 1, 2011 
Governors Hall, St Thomas’ Hospital, London, United 
Kingdom
Contact: Kenes UK Ltd, 385 Euston Rd 
Tel: 44 (0) 207 383 8030 
Email:  allergyacademy@kenes.com 

7th  National Conference on Tobacco or Health 
Nov 1 - 3, 2011 
Toronto, Canada
Contact: Conference Organizers, 192 Bank St., Ottawa, 
Ontario, K2P 1W8 
Tel: (613) 567-3050 
Email: conference@cctc.ca 
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20th International Conference on Oral and Maxillofacial 
Surgery 
Nov 1 - 4, 2011
Casa Piedra, Santiago, Chile 
Contact: Secretariat, La Concepciَ n 266 Office 501,
Santiago, Chile 
Tel: +56 2 946 2633; Fax: +56-2 946 2643 
Email: icoms2011@kenes.com 

WINFOCUS 2011: 7th World Congress on Ultrasound in 
Emergency & Critical Care Medicine 
Nov 02 - 06, 2011 
New Delhi, India 
Contact: Winfocus Secretariat 
Tel: 39-051-230-385; Fax: 39-051-221-894 
E-Mail: secretariat@winfocus.org

The AICR Annual Research Conference 2011 on Food, 
Nutrition, Physical Activity & Cancer 
Nov 3 - 4, 2011 
Capital Hilton Hotel, Washington, DC, DC, United 
States
Contact: Research Department, 1759 R Street, NW, 
Washington, DC 20009 
Tel: (800) 843-8114; Fax: 202-328-7226 
Email: research@aicr.org

Acute Care Psychiatry Clinical Review 
Nov 3 - 5, 2011 
The Palace Hotel, San Francisco, CA, United States
Contact: Meeting Registrar, 200 First Street SW, Rochester, 
MN 55902 
Tel: 1-507-284-2509; Fax: 1-507-284-0532 
Email:  cme@mayo.edu 

Contraceptive Technology: Quest for Excellence 
Nov 3 - 5, 2011 
Hyatt Regency Atlanta, Atlanta, GA, United States
Contact: Registration Dept at Contemporary Forums, 
6377 Clark Ave., Suite 200, Dublin, CA 94568 
Tel:  800-377-7707; Fax: 800-329-9923 
Email:  info@cforums.com 

4th Clinical Trials on Alzheimer’s disease (CTAD) 
Nov 3 - 5, 2011 
US Grant Hotel, SAN DIEGO, United States
Contact: Congress Secretariat, 154 aven ue de lodève 
34070 Montpellier France 
Tel: +33 4 67 10 92 23 
Email: ctad@ant-congres.com  

Thirteenth Annual Echocardiography Symposium 
Nov 4 - 5, 2011 
Doral Marriott Resort, Miami, FL, United States
Contact: Julie Zimmett, 8900 N. Kendall Drive 
Tel:  786-596-2398 
Email:  juliez@baptisthealth.net 

Pharmacology for Advanced Practice Clinicians NV 
Nov 7 - 13, 2011
Paris Las Vegas, Las Vegas, NV, United States
Contact: Registration Dept. at CF, 6377 Clark Ave., Suite 
200 
Tel: 800-377-7707; Fax: 800-329-9923 
Email:  info@cforums.com 

Peripheral Vascular Ultrasound with Hands-On 
Scanning 
Nov 7 - 10, 2011 
Wake Forest School of Medicine, Winston-Salem, NC, 
United States
Contact: Program for Medical Ultrasound, Medical 
Center Blvd. 
Tel:  336-716-4505, 800-277-7654 ext.64505  Fax:  336-716-
2447 
Email:  cmu@wakehealth.edu

ASN Renal Week 2011 
Nov 08 - 13, 2011 
Philadelphia, PA, United Kingdom 
Contact: The American Society of Nephrology, 1725 I 
Street, NW, Suite 510, Washington, DC 20006 
Tel: 202-659-0599; Fax:202-659-0709 
E-Mail: email@asn-online.org

The Fetus & Newborn: State of Art Care 
Nov 9 - 12, 2011 
Paris Las Vegas, Las Vegas, NV, United States
Contact: Registration Dept at Contemporary Forums, 
CF 
Tel: 800-377-7707; Fax: 800-329-9923 
Email:  info@cforums.com 

Endoscopic Sinus and Skull Base Surgery: State-of-the-
Art 
Nov 10 - 12, 2011 
Mayo Clinic, Scottsdale, AZ, United States
Contact: Mayo Clinic, 13400 E. Shea Blvd., Scottsdale, 
AZ 
Tel:  480-301-4580  Fax:  480-301-8323 
Email:  mca.cme@mayo.edu

ICJR 3rd Annual Modern Trends in Joint Replacement 
Nov 10 - 12, 2011 
Hyatt Grand Champions, Palm Springs, CA, United 
States
Contact: Sylke Anderson, 2033 San Elijo Ave., #351, Palm 
Springs, CA 
Tel: 760-942-7859 

2011 NEI Global Psychopharmacology Congress 
Nov 10 - 13, 2011 
The Broadmoor, Colorado Springs, CO, United States
Contact: Zamanda Garcia, 1930 Palomar Point Way Suite 
101, Carlsbad CA 92008 
Tel: 760-931-8857; Fax: 760-931-8713 
Email:  zgarcia@neiglobal.com 
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Pathology Update 2011 
November 11-12, 2011
Toronto, Canada
Contact: Continuing Education & Professional 
Development, 650-500 University Ave
Tel: 416.978.2719; Fax: 416.946.7028 
Email:  info-lmp1101@cepdtoronto.ca

Back Talk | A Comprehensive Review and Practical 
Approach to Spinal Diagnosis and Treatment 
Nov 11 - 12, 2011 
Renaissance Indianapolis North Hotel, Carmel, IN, 
United States
Contact: Lisa Kriech/ Karen Busse, 8402 Harcourt Rd, 
#400, Indpls, IN 46220 
Tel: 3172287000; Fax: 3172289029 
Email:  kbusse@indianaspinegroup.com

Sepsis Congress 2011 
Nov 12 - 13, 2011
The Leela Kempinski hotel, New Delhi, India
Contact: Dr O Singh/ Dr Y Javeri, Department of Critical 
Care Medicine, Max Super Specialty Hospital 1, Press 
Enclave Road, Saket, New Delhi, India 110017 
Tel: +91-9999261685 
Email: sepsis.congress@gmail.com 

Mayo Clinic Cancer Center Lung Cancer Symposium: 
Thoracic Oncology for the Non-Oncologist 
Nov 12, 2011 
Mayo Clinic - Ashton B. Taylor Auditorium, Scottsdale, 
AZ, United States
Contact: Mayo CME Team, 13400 E. Shea Boulevard, 
Scottsdale, AZ 85259 
Tel: (480) 301-4580; Fax: (480) 301-8323 
Email:  mca.cme@mayo.edu 

Laser Aesthetics Course 
Nov 12 - 13, 2011
Beckman Laser Institute, Irvine, CA, United States
Contact: Barb Brown, 2100 Stewart Avenue, Wausau, WI 
54401 
Tel: 715-845-9283; Fax: 715-848-2493 
Email:  barb@aslms.org

Third Annual Coronary CTA in the ED: A Hands On 
Workshop 
Nov 12 - 13, 2011
Fontainebleau Hotel, Miami Beach, FL, United States
Contact: Julie Zimmett, 8900 N. Kendall Drive, Miami, 
FL 
Tel:  7865962398 
Email:  juliez@baptisthealth.net  

XX World Congress of Neurology 
Nov 12 - 17, 2011
Palais des Congrès de la Palmeraie, Marrakesh, Morocco
Contact: Secretariat, 1-3 Rue de Chantepoulet, CH-1211 
Geneva 1 
Tel: +41 22 908 0488; Fax: +41 22 906 9140 
Email: wcn@kenes.com  

Family Medicine: Pulmonology and Sleep Disorders 
Novr 12 - 19, 2011 
Norwegian Cruise Line’s Pride of America, Honolulu, 
HI, United States
Contact: Reservations, 5700 4th Street N. St Petersburg, 
Florida 33703 
Tel: 1 800 422 0711 Fax: 1 727 522 8304 
Email:  contactus@continuingeducation.net

7th World Congress of the World Society for Pediatric 
Infectious Diseases 
Nov 16 - 19, 2011
Melbourne Convention Exhibition Centre, Melbourne, 
Australia
Contact: Secretariat, 1-3, rue de Chantepoulet, Geneva 1 
Tel: +41 22 908 0488; Fax: +41 22 906 9140 
Email: wspid@kenes.com 

Laboratory Diagnosis of Fungal Infections: The Last 
Course
Nov 16-18, 2011
Kahler Grand Hotel, Rochester, MN, United States
Contact: Kay Kenitz, 3050 Superior Drive NW, Rochester, 
Minnesota 55901 
Tel:  800-533-1710 
Email:  kenitz.mary@mayo.edu

5th Autoimmunity Congress Asia 
Nov 17 - 19, 2011
Suntec Singapore, Singapore, Singapore
Contact: Secretariat, 1-3, Rue de Chantepoulet,CH-1211 
Geneva 1 
Tel: +41 22 908 0488; Fax: +41 22 906 9140 
Email: aca@kenes.com 

14th World Congress on Controversies in Obstetrics, 
Gynecology & Infertility (COGITM) 
Nov 17 - 20, 2011
Le Meridien Montparnasse, Paris, France
Contact: Ruthi Yahav, 10 quai Charles de Gaulle, Lyon 
69463, France 
Tel: 33 4 78 176 176; Fax: 33 4 78 176 257 
Email: cogi@congressmed.com 
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1.  HEPATITIS C
 
Hepatitis C is a contagious liver disease that 

results from infection with hepatitis C virus (HCV). 
It can range in severity from a mild illness lasting a 
few weeks to a serious, lifelong illness. HCV is usually 
spread when blood from a person infected with HCV 
enters the body of someone who is not infected. HCV 
is among the most common viruses that infect the 
liver.

It is estimated that 3 – 4 million people are infected 
with HCV each year. Some 130 –170 million people are 
chronically infected with HCV and at risk of developing 
liver cirrhosis and/or liver cancer. More than 350,000 
people die from HCV-related liver diseases each year. 

HCV infection is found worldwide. Countries 
with high rates of chronic infection are Egypt (22%), 
Pakistan (4.8%) and China (3.2%). The main mode of 
transmission in these countries is attributed to unsafe 
injections using contaminated equipment. 

KEY FACTS
• Hepatitis C is a liver disease caused by the hepatitis 

C virus (HCV). 
• HCV infection sometimes results in an acute 

symtomatic illness. It can range in severity from 
a mild illness lasting a few weeks to a serious, 
lifelong chronic condition that can lead to cirrhosis 
of the liver and liver cancer.

• HCV is transmitted through contact with the blood 
of an infected person.

• About 130 – 170 million people are chronically 
infected with hepatitis C virus, and more than 
350,000 people die from hepatitis C-related liver 
diseases each year. 

• HCV infection is curable using increasingly effective 
antivirals.

• Despite ongoing research, there is currently no 
vaccine to prevent hepatitis C virus infection.

Transmission
The virus is most commonly transmitted through 

exposure to infectious blood such as through: receipt of 
contaminated blood transfusions, blood products, and 
organ transplants; injections given with contaminated 
syringes, needle-stick injuries in health-care settings; 
injection drug use; being born to an HCV-infected 
mother. It is less commonly transmitted through sex 
with an infected person and sharing of personal items 
contaminated with infectious blood. 

Hepatitis C is not spread through breastmilk, food 
or water or by casual contact such as hugging, kissing 
and sharing food or drinks with an infected person.

Getting tested
Knowing one’s infection status can prevent health 

problems that may result from HCV infection and 
prevent transmission to family and close contacts. 
Some countries recommend screening for individuals 
who may be at risk for infection. These include:
• individuals who received blood, blood products or 

organs before screening for HCV was implemented 
or where screening was not yet widespread;

• current or former injecting drug users (even those 
who injected drugs once many years ago);

• patients on long-term hemodialysis;
• health-care workers;
• people living with HIV;
• individuals with abnormal liver tests or liver 

disease; 
• infants born to infected mothers.

PREVENTION 
Primary prevention 

No vaccine exists to prevent HCV infection, unlike 
those for hepatitis A and B virus. The risk of infection 
can be reduced by avoiding: 
• unnecessary and unsafe injections;
• unsafe blood products; 
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• unsafe sharps waste collection and disposal; 
• use of illicit drugs and sharing of injection 

equipment; 
• unprotected sex with HCV-infected persons;
• sharing of sharp personal items that may be 

contaminated with infected blood; 
• tattoos, piercings and acupuncture performed with 

contaminated equipment.

Secondary and tertiary prevention 
If a person is infected with HCV, they should: 
• receive education and counselling on options for 

care and treatement;
• be immunized with hepatitis A and B vaccine, to 

prevent co-infection from these hepatitis viruses, to 
protect their liver; 

• get early and appropriate medical management 
including antiviral therapy if appropriate; and 

• get regular monitoring for early diagnosis of liver 
disease. 

Diagnosis 
Diagnosis of acute infection is often missed because 

the infected person has no symtoms. Common methods 
of antibody detection cannot differentiate between 
acute and chronic infection. The presence of antibodies 
against HCV (anti-HCV) indicates that a person is or 
has been infected. HCV recombinant immunoblot assay 
(RIBA) and HCV RNA testing are used to confirm the
diagnosis of HCV infection. 

Diagnosis of chronic infection diagnosis is made 
when anti-HCV is present for more than six months. 
Similar to acute infections, diagnosis should be 
confirmed with an additional test. Specialized tests
are often used to evaluate patients for liver disease 
including cirrhosis and liver cancer. 

Disease progression 
Following initial infection, approximately 80% 

of people do not exhibit any symptoms. Those 
people who are acutely symptomatic may exhibit 
fever, fatigue, decreased appetite, nausea, vomiting, 
abdominal pain, dark urine, grey-coloured faeces, joint 
pain, and jaundice (yellowing of skin and the whites of 
the eyes). When a chronically-infected person develops 
symptoms, it may indicate advanced liver disease.

Statistically, 60–70% of chronically-infected persons 
develop chronic liver disease, 5-20% develop cirrhosis, 
and 1–5% die from cirrhosis or liver cancer.

Treatment 
Interferon and ribaviron-based therapy has been the 

mainstay of HCV treatment. Unfortunately, interferon 
is not widely available globally, is not always well 
tolerated, some genotypes respond better than others, 
and many people who take it do not finish their

treatment. While HCV is generally considered to be a 
curable disease, for many persons this is not a reality. 
Fortunately, scientific advances and intense research
and development have led to the development of many 
new oral antiviral drugs for HCV infection. The future 
seems to hold great promise for HCV specific oral drugs
that will be more effective and better tolerated. Much 
still needs to be done to ensure that these advances 
lead to greater access and treatment globally. 

For more information contact:
WHO Media centre, Telephone: +41 22 791 2222; 

E-mail: mediainquiries@who.int 

2. YELLOW FEVER

Signs and symptoms
Once contracted, the virus incubates in the body for 

3 - 6 days, followed by infection that can occur in one 
or two phases. The first, “acute”, phase usually causes
fever, muscle pain with prominent backache, headache, 
shivers, loss of appetite, and nausea or vomiting. Most 
patients improve and their symptoms disappear after 
3 - 4 days.

However, 15% of patients enter a second, more 
toxic phase within 24 hours of the initial remission. 
High fever returns and several body systems are 
affected. The patient rapidly develops jaundice and 
complains of abdominal pain with vomiting. Bleeding 
can occur from the mouth, nose, eyes or stomach. Once 
this happens, blood appears in the vomit and faeces. 
Kidney function deteriorates. Half of the patients who 
enter the toxic phase die within 10 to 14 days, the rest 
recover without significant organ damage.

Yellow fever is difficult to diagnose, especially
during the early stages. It can be confused with severe 
malaria, dengue hemorrhagic fever, leptospirosis, viral 
hepatitis (especially the fulminating forms of hepatitis B 
and D), other hemorrhagic fevers (Bolivian, Argentine, 
Venezuelan hemorrhagic fevers and others flavivirus
as West Nile, Zika virus etc) and other diseases, as 
well as poisoning. Blood tests can detect yellow fever 
antibodies produced in response to the infection. 
Several other techniques are used to identify the virus 
in blood specimens or liver tissue collected after death. 
These tests require highly trained laboratory staff and 
specialized equipment and materials.

KEY FACTS
• Yellow fever is an acute viral haemorrhagic disease 

transmitted by infected mosquitoes. The “yellow” 
in the name refers to the jaundice that affects some 
patients. 

• Up to 50% of severely affected persons without 
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treatment will die from yellow fever.
• There are an estimated 200,000 cases of yellow 

fever, causing 30,000 deaths, worldwide each year.
• The virus is endemic in tropical areas of Africa and 

Latin America, with a combined population of over 
900 million people.

• The number of yellow fever cases has increased over 
the past two decades due to declining population 
immunity to infection, deforestation, urbanization, 
population movements and climate change.

• There is no cure for yellow fever. Treatment is 
symptomatic, aimed at reducing the symptoms for 
the comfort of the patient. 

• Vaccination is the most important preventive 
measure against yellow fever. The vaccine is safe, 
affordable and highly effective, and appears to 
provide protection for 30 – 35 years or more. The 
vaccine provides effective immunity within one 
week for 95% of persons vaccinated. 

Populations at risk
Forty-five endemic countries in Africa and Latin

America, with a combined population of over 900 
million, are at risk. In Africa, an estimated 508 million 
people live in 32 countries at risk. The remaining 
population at risk are in 13 countries in Latin America, 
with Bolivia, Brazil, Colombia, Ecuador and Peru at 
greatest risk. 

There are an estimated 200,000 cases of yellow 
fever (causing 30,000 deaths) worldwide each year. 
Small numbers of imported cases occur in countries 
free of yellow fever. Although the disease has never 
been reported in Asia, the region is at risk because 
the conditions required for transmission are present 
there. In the past centuries (XVII to XIX), outbreaks of 
yellow fever were reported in North America ( New 
York, Philadelphia, Charleston, New Orleans, etc) and 
Europe (Ireland, England, France, Italy, Spain and 
Portugal).

Transmission
The yellow fever virus is an arbovirus of the 

flavivirus genus, and the mosquito is the primary
vector. It carries the virus from one host to another, 
primarily between monkeys, from monkeys to humans, 
and from person to person. 

Several different species of the Aedes and 
Haemogogus mosquitoes transmit the virus. The 
mosquitoes either breed around houses (domestic), in 
the jungle (wild) or in both habitats (semi-domestic). 
There are three types of transmission cycles.
• Sylvatic (or jungle) yellow fever: In tropical 

rainforests, yellow fever occurs in monkeys that are 
infected by wild mosquitoes. The infected monkeys 
then pass the virus to other mosquitoes that feed 
on them. The infected mosquitoes bite humans 

entering the forest, resulting in occasional cases 
of yellow fever. The majority of infections occur in 
young men working in the forest (e.g. for logging). 

• Intermediate yellow fever: In humid or semi-
humid parts of Africa, small-scale epidemics occur. 
Semi-domestic mosquitoes (that breed in the wild 
and around households) infect both monkeys 
and humans. Increased contact between people 
and infected mosquitoes leads to transmission. 
Many separate villages in an area can suffer cases 
simultaneously. This is the most common type of 
outbreak in Africa. An outbreak can become a more 
severe epidemic, if the infection is carried into an 
area populated with both domestic mosquitoes and 
unvaccinated people.

• Urban yellow fever: Large epidemics occur when 
infected people introduce the virus into densely 
populated areas with a high number of non-immune 
people and Aedes mosquitoes. Infected mosquitoes 
transmit the virus from person to person.

Treatment
There is no specific treatment for yellow fever,

only supportive care to treat dehydration and fever. 
Associated bacterial infections can be treated with 
antibiotics. Supportive care may improve outcomes for 
seriously ill patients, but it is rarely available in poorer 
areas.

PREVENTION
1. Vaccination

Vaccination is the single most important measure 
for preventing yellow fever. In high risk areas where 
vaccination coverage is low, prompt recognition and 
control of outbreaks through immunization is critical 
to prevent epidemics. To prevent outbreaks throughout 
affected regions, vaccination coverage must reach at 
least 60% to 80% of a population at risk. Few endemic 
countries that recently benefited from a preventive
mass vaccination campaign in Africa currently have 
this level of coverage. 

Preventive vaccination can be offered through 
routine infant immunization and one-time mass 
campaigns to increase vaccination coverage in 
countries at risk, as well as for travelers to yellow fever 
endemic area. WHO strongly recommends routine 
yellow fever vaccination for children in areas at risk 
for the disease.

The yellow fever vaccine is safe and affordable, 
providing effective immunity against yellow fever 
within one week for 95% of those vaccinated. A single 
dose provides protection for 30 – 35 years or more, and 
probably for life. Serious side effects are extremely 
rare. Serious adverse events have been reported rarely 
following immunization in a few endemic areas and 
among vaccinated travelers (e.g. in Brazil, Australia, 
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the United States, Peru and Togo). Scientists are 
investigating the causes.

The risk of death from yellow fever is far greater 
than the risks related to the vaccine. People who should 
not be vaccinated include:
• children aged less than 9 months for routine 

immunization (or less than 6 months during an 
epidemic);

• pregnant women – except during a yellow fever 
outbreak when the risk of infection is high;

• people with severe allergies to egg protein; and
• people with severe immunodeficiency due to

symptomatic HIV/AIDS or other causes, or in the 
presence of a thymus disorder.
Travelers, particularly those arriving to Asia from 

Africa or Latin America must have a certificate of yellow
fever vaccination. If there are medical grounds for not 
getting vaccinated, International Health Regulations 
state that this must be certified by the appropriate
authorities.

2. Mosquito control
In some situations, mosquito control is vital 

until vaccination takes effect. The risk of yellow 
fever transmission in urban areas can be reduced by 
eliminating potential mosquito breeding sites and 
applying insecticides to water where they develop in 
their earliest stages. Application of spray insecticides 
to kill adult mosquitoes during urban epidemics, 
combined with emergency vaccination campaigns, 
can reduce or halt yellow fever transmission, “buying 
time” for vaccinated populations to build immunity.

Historically, mosquito control campaigns 
successfully eliminated Aedes aegypti, the urban 
yellow fever vector, from most mainland countries of 
central and South America. However, this mosquito 
species has re-colonized urban areas in the region and 
poses a renewed risk of urban yellow fever. 

Mosquito control programmes targeting wild 
mosquitoes in forested areas are not practical 
for preventing jungle (or sylvatic) yellow fever 
transmission. 

3. Epidemic preparedness and response
Prompt detection of yellow fever and rapid response 

through emergency vaccination campaigns are essential 
for controlling outbreaks. However, underreporting is 
a concern – the true number of cases is estimated to be 
10 to 250 times what is now being reported. 

WHO recommends that every at-risk country have 
at least one national laboratory where basic yellow 
fever blood tests can be performed. One confirmed case
of yellow fever in an unvaccinated population should 
be considered an outbreak, and a confirmed case in any
context must be fully investigated, particularly in any 
area where most of the population has been vaccinated. 
Investigation teams must assess and respond to the 

outbreak with both emergency measures and longer-
term immunization plans.

For more information contact:
WHO Media centre. Telephone: +41 22 791 2222; 

E-mail: mediainquiries@who.int 

3. DISABILITY AND HEALTH
The International Classification of Functioning,

Disability and Health (ICF) defines disability as an
umbrella term for impairments, activity limitations and 
participation restrictions. Disability is the interaction 
between individuals with a health condition (e.g. 
cerebral palsy, Down syndrome and depression) and 
personal and environmental factors (e.g. negative 
attitudes, inaccessible transportation and public 
buildings, and limited social supports). 

Over a billion people are estimated to live with 
some form of disability. This corresponds to about 15% 
of the world’s population. Between 110 million (2.2%) 
and 190 million (3.8%) people, 15 years and older, have 
significant difficulties in functioning. Furthermore,
the rates of disability are increasing in part due to 
ageing populations and an increase in chronic health 
conditions.

KEY FACTS
• Over a billion people, about 15% of the world’s 

population, have some form of disability. 
• Between 110 million and 190 million people have 

significant difficulties in functioning.
• Rates of disability are increasing due to population 

ageing and increases in chronic health conditions, 
among other causes. 

• People with disabilities have less access to health 
care services and therefore, experience unmet 
health care needs.
Disability is extremely diverse. While some health 

conditions associated with disability result in poor 
health and extensive health care needs, others do 
not. However, all people with disabilities have the 
same general health care needs as everyone else, 
and therefore, need access to mainstream health care 
services. Article 25 of the UN Convention on the Rights 
of Persons with Disabilities (CRPD) reinforces the 
right of persons with disabilities to attain the highest 
standard of health care, without discrimination. 

Unmet needs for health care
People with disabilities report seeking more health 

care than people without disabilities and have greater 
unmet needs. For example, a recent survey of people 
with serious mental disorders, showed that between 
35% and 50% of people in developed countries, 
and between 76% and 85% in developing countries, 
received no treatment in the year prior to the study. 
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Health promotion and prevention activities seldom 
target people with disabilities. For example women 
with disabilities receive less screening for breast and 
cervical cancer than women without disabilities. People 
with intellectual impairments and diabetes are less 
likely to have their weight checked. Adolescents and 
adults with disabilities are more likely to be excluded 
from sex education programmes.

How are the lives of people with disabilities 
affected?

People with disabilities are particularly vulnerable 
to deficiencies in health care services. Depending
on the group and setting, persons with disabilities 
may experience greater vulnerability to secondary 
conditions, co-morbid conditions, age-related 
conditions, engaging in health risk behaviors and 
higher rates of premature death.

Secondary conditions 
Secondary conditions occur in addition to (and 

are related to) a primary health condition, and are 
both predictable and therefore, preventable. Examples 
include pressure ulcers, urinary tract infections, 
osteoporosis and pain.

Co-morbid conditions 
Co-morbid conditions occur in addition to (and are 

unrelated to) a primary health condition associated 
with disability. For example the prevalence of diabetes 
in people with schizophrenia is around 15% compared 
to a rate of 2 - 3% for the general population. 

Age-related conditions 
The ageing process for some groups of people with 

disabilities begins earlier than usual. For example some 
people with developmental disabilities show signs of 
premature ageing in their 40s and 50s. 

Engaging in health risk behaviours 
Some studies have indicated that people with 

disabilities have higher rates of risky behaviours such 
as smoking, poor diet and physical inactivity. 

Higher rates of premature death 
Mortality rates for people with disabilities vary 

depending on the health condition. However, an 
investigation in the United Kingdom found that 
people with mental health disorders and intellectual 
impairments had a lower life expectancy. 

BARRIERS TO HEALTH CARE
People with disabilities encounter a range of barriers 

when they attempt to access health care including the 
following.

Prohibitive costs
Affordability of health services and transportation 

are two main reasons why people with disabilities 
do not receive needed health care in low-income 
countries: 32 - 33% of non-disabled people are unable 
to afford health care compared to 51 - 53% of people 
with disabilities.

Limited availability of services 
The lack of appropriate services for people with 

disabilities is a significant barrier to health care. For
example, research in Uttar Pradesh and Tamil Nadu 
states of India found that after the cost, the lack of 
services in the area was the second most significant
barrier to using health facilities.

Physical barriers
Uneven access to buildings (hospitals, health 

centres), inaccessible medical equipment, poor signage, 
narrow doorways, internal steps, inadequate bathroom 
facilities, and inaccessible parking areas create barriers 
to health care facilities. For example, women with 
mobility difficulties are often unable to access breast
and cervical cancer screening because examination 
tables are not height-adjustable and mammography 
equipment only accommodates women who are able 
to stand. 

Inadequate skills and knowledge of health workers 
People with disabilities were more than twice 

as likely to report finding health care provider skills
inadequate to meet their needs, four times more likely 
to report being treated badly and nearly three times 
more likely to report being denied care.

ADDRESSING BARRIERS TO HEALTH CARE 
Governments can improve health outcomes for 

people with disabilities by improving access to quality, 
affordable health care services, which make the best 
use of available resources. As several factors interact 
to inhibit access to health care, reforms in all the 
interacting components of the health care system are 
required.

Policy and legislation 
Assess existing policies and services, identify 

priorities to reduce health inequalities and plan 
improvements for access and inclusion. Make changes 
to comply with the CRPD. Establish health care 
standards related to care of persons with disabilities 
with enforcement mechanisms.

Financing 
Where private health insurance dominates health 

care financing, ensure that people with disabilities are
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covered and consider measures to make the premiums 
affordable. Ensure that people with disabilities benefit
equally from public health care programmes. Use 
financial incentives to encourage health-care providers
to make services accessible and provide comprehensive 
assessments, treatment, and follow-ups. Consider 
options for reducing or removing out-of-pocket 
payments for people with disabilities who do not have 
other means of financing health care services.

Service delivery 
Provide a broad range of modifications and

adjustments (reasonable accommodation) to facilitate 
access to health care services. For example changing 
the physical layout of clinics to provide access for 
people with mobility difficulties or communicating
health information in accessible formats such as Braille. 
Empower people with disabilities to maximize their 
health by providing information, training, and peer 
support. Promote community-based rehabilitation 
(CBR) to facilitate access for disabled people to existing 
services. Identify groups that require alternative service 
delivery models, for example, targeted services or care 
coordination to improve access to health care. 

Human resources 
Integrate disability education into undergraduate 

and continuing education for all health-care 
professionals. Train community workers so that they 
can play a role in preventive health care services. 
Provide evidence-based guidelines for assessment and 
treatment.

Data and research 
Include people with disabilities in health care 

surveillance. Conduct more research on the needs, 
barriers, and health outcomes for people with 
disabilities.

WHO response 
In order to improve access to health services for 

people with disabilities, WHO:
• guides and supports Member States to increase 

awareness of disability issues, and promotes the 
inclusion of disability as a component in national 
health policies and programmes;

• facilitates data collection and dissemination of 
disability-related data and information; 

• develops normative tools, including guidelines to 
strengthen health care;

• builds capacity among health policy-makers and 
service providers; 

• promotes scaling up of CBR;
• promotes strategies to ensure that people with 

disabilities are knowledgeable about their own 
health conditions, and that health-care personnel 

support and protect the rights and dignity of 
persons with disabilities.

For more information contact:
WHO Media centre. Telephone: +41 22 791 2222. E-mail: 

mediainquiries@who.int 

4.  ENVIRONMENTAL AND 
OCCUPATIONAL CANCERS

What are occupational and environmental causes of 
cancer?

Cancer is a leading cause of death worldwide, with 
12.7 millions new cases and 7.6 million deaths in 2008. 
Currently, 63% of all cancers deaths are reported from 
low- and middle-income countries and this figure
is predicted to increase. Globally, 19% of all cancers 
are attributable to the environment, including work 
setting, resulting in 1.3 million deaths each year. 

KEY FACTS
• Cancer is a leading cause of death worldwide, with 

12.7 million new cases and 7.6 million deaths in 
2008. 

• Globally, 19% of all cancers are attributable to the 
environment, including work setting resulting in 
1.3 million deaths each year. 

• WHO has classified 107 agents, mixtures, and
exposure situations as carcinogenic to humans.

• External environmental causes of cancer are factors 
in the environment that increase risk of cancer such 
as air pollution, UV radiation and indoor radon. 

• Every tenth lung cancer death is closely related to 
risks in the workplace. 

• Lung cancer, mesothelioma, and bladder cancer 
are among the most common types of occupational 
cancers. 

WHO’s International Agency for Research on 
Cancer (IARC) has classified 107 agents, mixtures, and
exposure situations as carcinogenic to humans. These 
include all forms of asbestos and a number of agents 
found in the environment such as benzene, arsenic 
in water, cadmium, ethylene oxide, benzo[a]pyrene, 
silica, ionizing radiation including radon, ultraviolet 
radiation including tanning devices, aluminium and 
coke production, iron and steel founding, or the rubber 
manufacturing industry.

Most of the exposure risks for occupational cancer 
are preventable. About 125 million people in the world 
are exposed to asbestos at the workplace. According 
to WHO estimates, more than 107,000 people die each 
year from asbestos-related lung cancer, mesothelioma 
and asbestosis resulting from occupational exposures. 
One in three deaths from occupational cancer is caused 
by asbestos. 
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External environmental causes of cancer are 
factors in the environment such as pollutants that 
increase risk for cancer. For example, indoor radon 
exposure was estimated to cause between 3 -14 % of 
all lung cancers in 2004, the second most important 
cause of lung cancer in many countries. 

Air pollution caused 165 000 lung cancer deaths 
globally in 2004 of which:
• 108,000 were caused by outdoor air pollution 
• 36,000 were due to solid fuels used for cooking 

and heating 
• 21,000 were due to second-hand smoke.
• UV radiation was estimated to cause 60,000 

deaths in 2002 of which: 
• 48,000 were melanomas 
• 12,000 were basal and squamous skin 

carcinomas.

WHO response
In 2005, a resolution on cancer prevention and 

control by the World Health Assembly urged countries 
to develop programmes aimed at reducing cancer 
incidence and mortality. It recommends including 
preventable tumours (such as those of lung, colon, 
rectum, skin and liver): to avoid and reduce exposure 
to risk factors (such as tobacco use, unhealthy 
diets, harmful use of alcohol, sedentariness, excess 
exposure to sunlight, communicable agents, and 
occupational exposures), in national cancer control 
programmes. 

WHO developed a number of tools for prevention 
of cancer arising from environmental exposures, 
including:
• WHO Framework Convention on Tobacco 

Control; 
• policy on elimination of asbestos-related 

diseases; 
• guidelines for air quality and drinking water 

quality; 
• policy options for prevention and mitigation of 

radon; 
• practical advice and information on health effects 

of UV exposure;
• safety standards for chemicals and food, including 

cancer-causing contaminants like dioxins and 
aflatoxins;

• the International Programme on Chemical Safety, 
including Ten chemicals of major public health 
concern;

• WHO’s global plan of action on workers’ health.

For more information contact:
WHO Media centre. Telephone: +41 22 791 2222. E-mail: 

mediainquiries@who.int 

5. CHRONIC OBSTRUCTIVE 
PULMONARY DISEASE (COPD)

Chronic obstructive pulmonary disease (COPD) 
is a lung ailment that is characterized by a persistent 
blockage of airflow from the lungs. It is an under-
diagnosed, life-threatening lung disease that 
interferes with normal breathing and is not fully 
reversible. The more familiar terms of chronic 
bronchitis and emphysema are no longer used; they 
are now included within the COPD diagnosis. 

KEY FACTS
• Chronic obstructive pulmonary disease (COPD) is 

a life-threatening lung disease that interferes with 
normal breathing – it is more than a “smoker’s 
cough”.

• An estimated 64 million people have COPD 
worldwide in 2004.

• More than 3 million people died of COPD in 2005, 
which is equal to 5% of all deaths globally that 
year. 

• Almost 90% of COPD deaths occur in low- and 
middle-income countries. 

• The primary cause of COPD is tobacco smoke 
(through tobacco use or second-hand smoke).

• The disease now affects men and women almost 
equally, due in part to increased tobacco use 
among women in high-income countries.

• COPD is not curable, but treatment can slow the 
progress of the disease.

• Total deaths from COPD are projected to increase 
by more than 30% in the next 10 years without 
interventions to cut risks, particularly exposure to 
tobacco smoke. 

Symptoms
The most common symptoms of COPD are 

breathlessness (or a “need for air”), abnormal 
sputum (a mix of saliva and mucus in the airway), 
and a chronic cough. Daily activities, such as walking 
up a short flight of stairs or carrying a suitcase, can
become very difficult as the condition gradually
worsens.

Diagnosis and treatment
COPD is confirmed by a simple diagnostic test

called “spirometry” that measures how much air a 
person can inhale and exhale, and how fast air can 
move into and out of the lungs. Because COPD 
develops slowly, it is frequently diagnosed in people 
aged 40 or older.

COPD is not curable. Various forms of treatment 
can help control its symptoms and increase quality 
of life for people with the illness. For example, 
medicines that help dilate major air passages of the 
lungs can improve shortness of breath.
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Who is at risk?
At one time, COPD was more common in men, but 

because of increased tobacco use among women in 
high-income countries, and the higher risk of exposure 
to indoor air pollution (such as solid fuel used for 
cooking and heating) in low-income countries, the 
disease now affects men and women almost equally.

Almost 90% of COPD deaths occur in low- and 
middle-income countries, where effective strategies for 
prevention and control are not always implemented or 
accessible. 

Risk factors
COPD is preventable. The primary cause of COPD 

is tobacco smoke (including second-hand or passive 
exposure). Other risk factors include:
• indoor air pollution (such as solid fuel used for 

cooking and heating); 
• outdoor air pollution;
• occupational dusts and chemicals (vapors, irritants, 

and fumes);
• frequent lower respiratory infections during 

childhood.
Total deaths from COPD are projected to increase 

by more than 30% in the next 10 years unless urgent 
action is taken to reduce underlying risk factors, 
especially tobacco use. 

WHO response
WHO’s work on COPD is part of the organization’s 

overall efforts to prevent and control chronic diseases. 
WHO aims to:

• raise awareness about the global epidemic of 
chronic diseases; 

• create more healthy environments, especially for 
poor and disadvantaged populations;

• decrease common chronic disease risk factors, 
such as tobacco use, unhealthy diet and physical 
inactivity; 

• prevent premature deaths and avoidable disabilities 
from major chronic diseases.

The WHO Framework Convention on Tobacco 
Control (WHO FCTC) was developed in response to 
the globalization of the tobacco epidemic, with the aim 
to protect billions of people from harmful exposure to 
tobacco. It is the first global health treaty negotiated by
World Health Organization, and has been ratified by
more than 167 countries.

WHO also leads the Global Alliance against Chronic 
Respiratory Diseases (GARD), a voluntary alliance of 
national and international organizations, institutions, 
and agencies working towards the common goal of 
reducing the global burden of chronic respiratory 
diseases. Its vision is a world where all people breathe 
freely. GARD focuses specifically on the needs of
low- and middle-income countries and vulnerable 
populations. 

For more information contact:
WHO Media centre; Telephone: +41 22 791 222; 

E-mail: mediainquiries@who.int


