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Letter to the Editor 
 

TUBERCULOUS PURIFIED 
PROTEIN DERIVATIVES AND 

SURGERY 
 
    I read with interest, the article titled 
“Peripancreatic Tuberculous Lymphadenitis 
misdiagnosed as Pancreatic Tumor: A case report” 
in the journal.(1) It is well known that 
Mycobacterium tuberculosis (MTB) infections may 
present with diverse presentation in the clinical 
scenarios. It was reported to infect almost all organs, 
including those of the peritoneal cavity, not 
exclusively lymph nodes around the pancreas(1) but 
also female pelvic tract which may mimic pelvic 
tumors with false positive CA125.(2,3) It also causes 
omental lymphadenitis, omental tuberculosis, and 
tuberculous peritonitis.(4) In this interesting article, 
S. Mahafza and his group reported an uncommon 
presentation of enlarged peripancreatic lymph 
nodes. Work up short of the final definitive 
procedure (laparotomy) was not diagnostic, however 
chest roentegenography may have had given a clue 
towards this possibility. In abdominal tuberculosis, 
chest X-rays show evidence of concomitant 
pulmonary lesions in less than 25% of cases;(4) 
however I do not recommend just to bring to a close 
there, and to accept this finding as the sole main 
point towards the diagnosis. An exploratory 
laparotomy was needed and pursued as a diagnostic 
procedure; it gave the definitive diagnosis of MTB 
infection proved by histopathology as shown. 
    As part of the work up, a PPD test was 
administered, and was strongly positive. It has been 
the practice not to utilize the PPD as a test to 
diagnose or to disprove the presence of tuberculosis 
as a disease; PPD means mostly that infection with 
MTB took place i.e. not disease.(5) In this patient, I 
guess it was done as a procedure that many of us 
unnecessarily would do “routinely” in similar 
situation. In this patient with her chest X-ray 
findings, the PPD test is not helpful; on the contrary 
it is contraindicated. PPD positivity would not have 
added to the concerned diagnosis, its negativity 
would not exclude it.(6) 

A second statement in “discussion” is of interest to 
me “If medical therapy had failed, then the surgical 
treatment would have been an option”.  Decades ago  
 

surgical approach was a common option to deal with 
Tuberculosis in both extensive and non-responding 
localized disease. Unfortunately, with the spread of 
MDR-MTB (Multi Drug Resistant Tuberculosis) 
infection, and its worse successor the XDR-MTB 
(extensively Drug Resistant Mycobacterium 
tuberculosis) though to a much less extent, both 
strains narrowed severely the therapeutic options, 
and gave a way for the surgical option again. Short 
of having tests done on Mycobacteria like sensitivity 
and specificity, we may encounter mycobacterial 
cases that are non-tuberculous(7) or drug resistant, 
leaving us without a sharp judgment.  Nowadays, a 
big concern that we may have worldwide is the 
MDR-MTB. This highlights the need to utilize more 
culture techniques, polymerase chain reactions 
(PCR) to detect resistant genes, and sensitivity 
patterns, by making them available. Meanwhile, we 
have to exercise caution in dealing with MTB 
apparently non-responding to treatment. 
 
Jamal Wadi MD 
 
Office 9, Third Floor, Jordan Hospital Medical Center, Queen Noor 
Street 
Jordan Hospital and Medical Center. Amman-Jordan 
Tele/fax +962 6 568 6551 
E-mail:jamalwadimd@yahoo.com 
 
   JRMS April 2008; 15(1):5 
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OUTCOME OF INVESTIGATING WOMEN PRESENTING 
WITH CHRONIC ABDOMINAL PAIN IN JORDAN 

 
 
Yousef  Ajlouni MD*,Walid Obeidat MD*, Kassab Harfushi MD* 
 
 

ABSTRACT 
 

Objective: To characterize the possible risk factors, clinical features, and outcome for women referred with 
abdominal pain that subsequently underwent investigations including colonoscopy and were found to be 
normal.  

Methods: The records of 500 women with abdominal pain seen in outpatient clinics in three hospitals at 
Royal Medical Services-Jordan, between January 2001 and April 2005, who subsequently underwent various 
gastrointestinal investigations were analyzed. Subjects were divided into two groups according to results as 
women with underlying causes for their abdominal pain and women with normal investigation and considered 
to have Irritable Bowel Syndrome. 

Results: Three hundred fifty two (70%) women had normal investigations, 148 (30%) women had 
underlying causes. Social restrictions (family or the cultural limitations) was the only possible risk factor more 
frequently encountered in women with irritable bowel syndrome group (P<0.05). Abnormal stool form or 
passage was the most common associated symptom. One hundred ninety three 193 (55%) patients with 
irritable bowel syndrome continue to visit the clinics because of abdominal pain. One hundred and two (53%) 
of them continued to take medications. Thirty one (16%) patients were admitted to hospital because of severe 
abdominal pain, and three (1.6%) were found to have an underlying cause. 

Conclusions: In women referred with abdominal pain, a diagnosis of irritable bowel syndrome was 
common. A hidden pathology such as celiac disease, microscopic colitis, or food intolerance may still come 
under the diagnosis of irritable bowel syndrome in Jordan, therefore good assessment is always needed. 
 
Key word: Irritable Bowel Syndrome, Pain, Women. 
 
        JRMS April 2008; 15(1): 6-10 
 
 
Introduction 

Irritable bowel syndrome is a prevalent functional 
gastrointestinal disorder characterized by abdominal 
pain or discomfort associated with abnormal 
patterns of defecation.(1) Although not a cause of 
significant mortality, irritable bowel syndrome has 

been shown to be associated with significant 
detrimental effects on the health-related quality of 
life.(2,3) Definitive treatment of this disorder remains 
elusive. Although a variety of pharmacological 
agents have been utilized to treat irritable bowel 
syndrome, few have been subject to rigorous 
testing.(4) 

*From Department of Internal Medicine and Gastroenterology, Royal Medical Services-Jordan  
Correspondence should be addressed to Dr. Y. Ajlouni, P. O. Box 1047 Jubaiha Amman 11941 – Jordan 
E-mail: yousefajlouni@yahoo.com 
Manuscript received June 14, 2006.  Accepted November 16, 2006 
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Epidemiologic studies of irritable bowel syndrome 
have described gender differences, with greater 
numbers of women than men.(5)   Women have two 
to four fold increased prevalence of IBS and are 
more likely to seek health care. Irritable bowel 
syndrome is a major cause of abdominal pain and an 
important cause of disability in women.  

Several possible mechanisms for these gender 
differences have been proposed, including the action 
of sex hormones,(6,7) differences in psychological 
symptoms,(8) and differences in biobehavioral 
responses to stress.(9) In addition, human studies of 
gender differences with regard to response to 
experimental pain indicate that women tend to 
exhibit lower pain thresholds, greater ability to 
discriminate, higher pain ratings, and less tolerance 
of noxious stimuli than do men, although these 
differences are inconsistently observed, relatively 
minor, and exist only when certain forms of 
stimulation are utilized.(10)    

We studied the files of 500 women referred to 
Internal Medicine and Gastrointestinal clinics with 
abdominal pain for further investigation over a 5-
year period in King Hussein Medical Center, Prince 
Rashid Hospital, and Prince Ali Hospital at three 
governorates in Jordan.  
 

Methods  
A retrospective review of the medical records of 

500 women who presented with abdominal pain 
(age between 18-65 years) at Internal medicine and 
Gastrointestinal clinics during 2001-2005 at three 
Royal Medical Services hospitals was undertaken. 
Abdominal pain was defined as chronic when the 
duration was more than three months. All women 
studied had undergone different investigations 
searching for an underlying cause of their abdominal 
pain including complete blood picture, liver and 
kidney function tests, stool analysis, urine analysis, 
abdominal ultrasound examination. A considerable 
number had gastroscopy, colonoscopy with or 
without biopsies, and some of them had celiac 
serology done.  

Patients were divided into two groups according to 
the presence or absence of an underlying cause 
identified by investigations. A diagnosis of Irritable 
Bowel Syndrome (IBS) was made using symptom-
based criteria (Rome II Diagnostic Criteria) with 
normal investigations. The Rome II criteria for 
diagnosis of IBS include presence of abdominal pain 
or discomfort for 12 weeks (need not be 

consecutive) in the preceding 12 months, and at 
least two of the following three features regarding 
symptoms:(1) relieved with defecation, (2) 
associated with change in frequency of defecation, 
and (3) associated with a change in form or 
appearance of stool. 

Symptoms that are supportive of the diagnosis of 
IBS are: (1) Abnormal stool frequency, which may 
be defined as greater than three bowel movements 
per day or fewer than three bowel movements per 
week; (2) abnormal stool form (lumpy/hard or 
loose/watery); (3) abnormal stool passage (straining, 
urgency, or feeling of incomplete evacuation); (4) 
passage of mucus; (5) bloating or feeling of 
abdominal distension. Women excluded from the 
study were: (1) younger than 18 years; (2) had a 
history of abdominal pain less than three months 
duration; (3) had a history of Familial 
Mediterranean Fever; (4) had a history of abdominal 
surgery; (5) were diabetic; (6) or had chronic 
gastrointestinal diseases.  

 The presence of possible risk factors as a family 
history (first degree relative with IBS), low income 
(Between 200-500 JD per family per month), low 
education (6th primary class or less), cancer phobia, 
social restrictions and history of gastroenteritis were 
clarified during follow-up visits. Other details were 
obtained from the clinical notes, with follow up to 
present day. Events during follow up, if the patient 
continue to visit the clinic, including continued 
abdominal pain, further treatment, hospital 
readmission and new underlying causes were 
recorded.   

Social restrictions were defined as family or 
cultural limitations that the Jordanian traditions 
mainly apply with women.  These restrictions are 
variable between families in different areas in 
Jordan and may some times reach oppression. Very 
low income was defined as less than 200 Jordanian 
Dinars (JD) per family per month. Low income was 
between 200-500 JD per family per month. Low 
education was defined not having completed sixth 
grade at school.  

Chi-Square was used for statistical analysis. P- 
Value was considered significant if less than 0.05. 
 
Results  

Of the 500 females who underwent investigations, 
148 (30%) had an underlying cause for their 
abdominal pain. The most common underlying 
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cause was peptic ulcer disease and pyelonephritis 
(Table I). 
 
Table I. Women referred with abdominal pain and 
found to have underlying causes  

Underlying Causes of 
abdominal pain 

Number (%) 

Peptic ulcer 64 43 
Pyelonephritis 39 26 
Biliary colic              19 12.8 
Diverticulitis 11 7 
Pancreatitis 4 3 
Salpingitis 2 1 
Inflammatory bowel disease 9 6 

 
 Three hundred fifty two (70%) women had 

normal investigations including complete blood 
picture, liver and kidney function tests, stool 
analysis, urine analysis, gastroscopy, colonoscopy 
with or without biopsies and abdominal ultrasound 
examination therefore physicians confirmed the 
diagnosis of IBS. Only 27 (8%) of them had random 
colonic biopsies.  

Social restrictions were more frequently 
encountered in women diagnosed with irritable 
bowel syndrome than in women with underlying 
cause for their abdominal pain (90% v 21%; 
P<0.05). Low income and low education were 
common findings in both groups of patients. Very 
low income and cancer phobia were not a significant 
findings in women diagnosed with IBS (Table II).  

 
Table II. Possible risk factors in women with 
abdominal pain 

 Women  
with  

IBS (%) 

Women 
with 

underlying 
cause (%) 

Social restrictions 317 (90) 31(21) 
Low income 305 (87) 106 (72) 
Low education 286 (81) 123 (89) 
Cancer phobia 164 (47) 112 (76) 
History of 
gastroenteritis 

62 (18) 17 (12) 

Family history of IBS 33 (9) 8 (5) 
Very low income 27 (8) 32 (22) 
 
Symptoms that were supportive of the diagnosis of 

IBS are shown in Table III. Abnormal stool form 
(92%) or passage (82%) were the most common 
symptoms associated with abdominal pain in women 
with IBS.  Follow up details were obtained on 193 

(55%) patients from those diagnosed to have IBS, 
because they continued to complain of abdominal 
pain with a mean time of seven months after 
diagnosis. One hundred and two (53%) of them 
continued to take medications, 31 (16%) were 
admitted to hospital because of severe abdominal 
pain, and 15 (7.8%) were found to have underling 
cause for their abdominal pain.  Nine of which had 
Celiac disease and six had Crohn's disease (Table 
IV).  
 
Table III. Symptoms that are supportive of the 
diagnosis of IBS   

Symptoms Number 
(352) 

% 

Abnormal stool form 324 92 
Abnormal stool passage 291 82 
Bloating 279 79 
Fatigue 265 75 
Abnormal stool frequency 128 36 
Passage of mucus 121 34 
Urinary frequency 42 12 

 
Table IV. Outcome in 193 patients who continued 
to visit the gastroenterology clinic after being 
diagnosed as IBS   

Outcome of women 
diagnosed IBS 

Number 
(352) 

% 

No follow up 159/352 45 
Continued abdominal pain       193/352 55 
Continued on treatment           102/193 53 
Admission to hospital for 
abdominal pain                        

31/193 16 

Underline cause:   
     Celiac disease 
    Crohn's disease                   

15/193 
9 
6 

7.8 

 
Discussion 

IBS is the most common gastrointestinal disorder 
diagnosed in clinical practice all over the world. 
Because there is no biological marker to confirm the 
diagnosis of IBS, this has challenged clinicians for 
decades. In the past, IBS was a "waste-basket" 
diagnosis given to patients with unexplained 
gastrointestinal symptoms. It was considered to be 
"the diagnosis of exclusion" when extensive work-
up for organic disease yielded no diagnosis. In 
recent decades, it was recognized that patients with 
IBS experienced a constellation of specific 
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gastrointestinal symptoms. Manning criteria were 
described in 1978,(11) followed by Rome I criteria in 
1989(12) and Rome II criteria in 1999.(13) Rome I and 
Rome II criteria were initially developed by 
multinational working groups to provide a 
framework for the selection of patients in diagnostic 
and therapeutic trials. These criteria are being 
continuously modified as we gain new knowledge 
about functional bowel disorders.  Recently 
published diagnostic guidelines(14,15) recommend 
using symptom-based criteria in making the 
diagnosis of IBS in clinical practice. Using these 
criteria in conjunction with "alarm features" allows a 
physician to minimize the extent of diagnostic 
testing needed to make the diagnosis of IBS. In our 
study even when a woman was diagnosed with IBS 
based on Rome II diagnostic criteria, still different 
investigations had been done, either because the 
patient was demanding or the physician himself 
wanted to reassure the patients by ruling out any 
possibility of underlying causes. Although 
establishing a diagnosis of IBS may be reassuring 
for the patient's physician, such a diagnosis does 
little to relieve the symptoms experienced by these 
patients in our locality, who, in the absence of an 
alternative diagnosis, continue to place a 
considerable drain on health care resources.  

Possible risk factors as social restrictions, clinical 
features as abnormal stool passage and form and the 
results of investigations were of value in 
distinguishing women with IBS from those with 
underling organic causes. Studies examining the 
importance of risk factors in the development of IBS 
have shown that low income, history of 
gastroenteritis, and a family history of IBS(16,17) are 
all important in predicting the development of IBS. 
In our study risk factors for IBS other than social 
restrictions in women were poor discriminators. The 
reason why only social restrictions discriminated 
between women with and without IBS is uncertain. 
A possible explanation may be that those patients 
with social restrictions may find some relief by 
coming to hospital and gaining more attention from 
other family members. Very low income was 
significantly more (22%) in women with underlying 
organic causes than those with IBS (8%) which may 
represent a sample reflecting the actual income in 
the Jordanian population. Our explanation as to why 
very low income was found only in 8% of women 
with IBS may be because this group of population 

has no time to complain, and they are busy in how to 
take care of their family members. 

Our data indicated that at least 55% of patients 
with normal investigations continued to visit the 
gastroenterology clinic because of continued 
abdominal pain, 53% continued on treatment, and 
45% missed follow up.  These were either satisfied 
with normal investigations or were followed up 
elsewhere.  Perhaps this is not surprising since the 
cause of the patient's symptoms may remain 
undiagnosed, as celiac disease, microscopic colitis, 
inflammatory bowel disease, or food intolerance. 
Patients may continue to believe that their pain is 
organic in origin, since 53% continued taking 
medications. The implication is that doctors 
communicate poorly with patients and reassurance is 
inadequate. Furthermore, the situation is perpetuated 
by the continued prescription of drugs with the 
knowledge that the patient does not have organic 
disease. Perhaps gastroenterologists spend 
disproportionately little time counseling patients 
with IBS compared to patients with organic 
abdominal pain.  

Three deficiencies were identified in study. Firstly, 
a minority of our patients were checked for Celiac 
disease. Up to 5% of patients with a diagnosis of 
IBS have Celiac disease and at the same time Celiac 
disease has a female preponderance.(18,22)  Secondly, 
Colonic biopsies were taken in only 8% of our 
patients, therefore microscopic colitis, and 
inflammatory bowel disease could not be ruled out. 
Up to 20% of Crohn's disease patients have 
microscopic granulomas when the mucosa is 
macroscopically normal.(19-22) Thirdly, hydrogen 
breath test is not available in Jordan for detection of 
lactose or fructose malabsorption as enzymatic 
deficiency increases with age after weaning and 
reaches up to 70% at the age of 70.(22)  

The results of this study indicate that abdominal 
pain in women referred to gastroenterology and 
Internal Medicine clinics is often non-organic. This 
emphasizes the need for better identification of 
those women most likely to have underlying cause 
before referral for further assessment. The most 
common underlying cause in our study was peptic 
ulcer disease, which may be the actual cause or an 
accidental finding during upper endoscopy. Our 
study aimed to characterize women referred with 
abdominal pain, since they represent a common 
clinical problem. Women represented the majority 



                        JOURNAL OF THE ROYAL MEDICAL SERVICES 
                                                                                                                                                                                 Vol. 15        No. 1       April      2008 

 
10 

of patients referred with an abdominal pain for 
further   investigation.   Seventy  percent  of  women 
referred with abdominal pain in our study, were 
subsequently found to have normal investigations.  
There is a need to change the approach in over 
diagnosing IBS in Jordan. Depending on Rome 
criteria with the supportive symptoms to avoid 
unnecessary investigations, at the same time to ask 
about alarm symptoms and to think of diseases that 
may simulate IBS would be a more effective 
approach. 

 
Conclusions 

Abdominal pain in women is common and may or 
may not have an underlying cause. In our study, 
despite a diagnosis of IBS, morbidity was 
considerable.  An appreciable proportion continued 
to have abdominal pain and to take drug treatment. 
In some of those patients, a hidden pathology may 
be underlying the diagnosis of IBS in Jordan such as 
Celiac disease, microscopic colitis, inflammatory 
bowel disease, or lactose and fructose 
malabsorption. 
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ABSTRACT 
 
Objective: To determine the spectrum and the frequency of skin, eye and joint manifestation in patients 
with Behcet's Disease in the southern parts of Jordan. 

Methods: Twenty three patients diagnosed to have Behcet's Disease were included in the study. The 
diagnosis was based on the criteria proposed by the International Study Group of Behcet's Disease. In order to 
detect the various cutaneous, ocular and articular manifestations of the disease, all patients were thoroughly 
evaluated by a dermatologist, an ophthalmologist, and a rheumatologist. Pathergy test was performed for all 
patients. 

Results: Fifteen patients were males (65.1%) and eight were females (34.8%). The mean age was 32.5 years. 
Oral ulcers were detected in all the patients and genital ulcers were found in 56.5% of the patients. Other skin 
lesions were detected in 56.5% of the patients. Ocular lesions occurred in 60.8% of the patients. Joint 
involvement was found in 43.4% of the patients. 

Conclusion: The pattern of cutaneous, ophthalmic and articular manifestation in our group of patients was 
different from patterns reported in countries with different races and similar to patterns in neighboring 
countries. The results may reflect the effect of differences in both the genetic background and environmental 
factors among different countries.   
   
Key words: Articular, Behcet's disease, Cutaneous, Ocular. 
 
        JRMS April 2008; 15(1): 11-16 
 
 
Introduction 

Behcet's disease (BD) is a chronic inflammatory 
disorder affecting multiple organ systems in the 
body with an unpredictable course of exacerbations 
and remission.(1) BD has a spectrum of 
manifestations that includes skin and mucus 
membrane lesions, ocular inflammation, arthropathy 

and less frequent manifestations of other organ 
involvement.(1,2) Both genders are affected, mainly 
those in the age group of 20 to 50 years.(1)  The 
disease occurs worldwide, however it has a higher 
incidence in the Far East, Middle East and the 
countries around the Mediterranean.(1,3)  Since 
vascular manifestations are common in BD, it is 
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Table I. International Classification Criteria of Behcet's Disease (5)  
● In the absence of other clinical explanation, patients must have: 
    Recurrent oral ulceration (aphthous or herpitiform) observed by the physician or patient recurring at least three 
times in a 12-month period. 

● And two of the following clinical signs: 
1. Recurrent genital ulceration. 
2. Eye lesions: anterior uveitis, posterior uveitis, cells in the vitreous humor by slit lamp examination or retinal 
vasculitis observed by an ophthalmologist. 
3. Skin lesions: erythema nodosum, pseudofolliculitis, papulopustular lesions or acneiform nodules in adult patient 
without corticosteroid therapy. 
4. Pathergy test read by a physician at 24-48 hours. 

 

considered as systemic vasculitis.(3,4)

The exact etiology of the disease is not known.(1) A 
number of infectious agents, immune mechanisms 
and genetic factors have been related to occurrence 
of BD.(1,3) The role of HLA-B*51 gene has been 
confirmed recently, although its contribution to the 
overall genetic susceptibility of BD was estimated 
tobe only 19%.(3) T-cell activation with production 
of a variety of cytokines has been showed to play a 
pivotal role in the pathogenesis of this disease.(3)  

This study was conducted to characterize the 
spectrum of cutaneous, ocular and articular 
manifestations of BD in the out patient clinics in 
two hospitals in the southern area of Jordan.  
 
Methods 

This study was conducted during the period from 
August 2001 through July 2004 in two tertiary 
hospitals in the southern area of Jordan: Prince Ali 
Bin Al-Hussein and Prince Zeid Bin Al-Hussein 
Hospitals. Diagnosis of BD was based on the criteria 
proposed by the International Study Group for 
Behcet's Disease(5) (Table I).  We included new and 
old cases of patients who fulfilled the criteria for the 
diagnosis. All patients were examined by a 
dermatologist carefully. Patients were asked about 
the presence of any skin symptoms and/or lesions. 
The whole skin and mucus membranes were fully 
examined. The presence of any cutaneous lesion was 
recorded. A Pathergy test was performed and read 
by a dermatologist for all patients. The amount of 
0.2 ml of normal saline was injected interadermally 
on the flexor aspect of the forearm using a 22 gauge 
needle, and the site was evaluated after 24 to 48 
hours. The presence of a sterile pustule with 
erythematous rim or indurated erythema of at least 
0.5 cm was considered as a positive test. 

Eye       assessment       was      conducted      by an 
ophthalmologist.   Detailed   ophthalmic   history 
was obtained for all patients. A complete ocular 
examination was performed for all patients as well, 
including visual acuity by Snellen chart; slit lamp 
biomicroscopy for anterior segment assessment, 
tonometry by Goldman applanation tonometer, 
fundus examination by +90 D lens and indirect 
ophthalmoloscopy. All findings were recorded. 

All patients were examined thoroughly by a 
rheumatologist. A standard detailed history was 
taken for each patient, especially the presence of 
arthralgia   and   morning   stiffness.  All joints were 
examined for the presence of signs of arthritis.  
Radiological investigations were conducted 
whenever appropriate. Inclusion of data on 
inflammatory markers were not presented in this 
study because these tests are not available in 
Southern military hospitals in Jordan.  
 

Results 
Out of the twenty three patients 15 (65.1%) were 

male and eight (34.8%) were female with 
approximately 2:1 male to female ratio. The mean 
age was 32.5 years and the range was from 20-50 
years. The distribution of patients according to their 
age and gender and the clinical features of BD 
among our patients are summarized in Table II. Oral 
ulcers were detected in all patients and genital ulcers 
were found in 56.5% of patients. Cutaneous lesions 
were detected in 56.5% of patients.  Pathergy test 
was positive in 47.8%. Ocular involvement was seen 
in 60.8% of patients. Uveitis was the most common 
ocular finding (30.4%) followed by cataract 
formation (13.0%) and glaucoma (4.3%). Articular 
manifestations were seen in 43.4% of patients and 
included arthritis in 21.7% (5/23). Frequencies of 
joint involvement are illustrated in Table II.  
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Table II.  Distribution of patients according to age and gender, clinical features, cutaneous manifestations, 
eye lesions and articular manifestations 

Age (Year) Male  (n=15) 
Number   (%) 

Female  (n=8) 
Number   (%) 

Total (n=23) 
Number (%) 

≤ 20 1 (4.3) 1 (4.3) 2 (8.7) 
21-30 7 (30.4) 4 (17.4) 11(47.8) 
31-40 5 (21.7) 2 (8.7) 7 (30.4) 
41-50 2 (8.7) 1 (4.3) 3 (13.0) 
>50 0 (0) 0 (0.0) 0 (0) 
Total (%) 15 (65.1) 8 (34.8) 23 (100) 
Clinical criteria    
Major    
Oral ulcer 15 (100) 8(100) 23 (100) 
Genital ulcer 10 (66.7) 3 (37.5) 13 (56.5) 
Skin lesion 8 (53.3) 5 (62.5) 13 (56.5) 
Eye lesion 10 (66.7) 4 (50.0) 14 (60.8) 
Minor    
Articular 6 (40) 4 (50) 10 (43.4) 
Gastrointestinal 1 (6.6) 1 (12.5) 2 (8.6) 
Vascular 2 (13.3) 0 (0.0) 2 (8.6) 
Neurological 1 (6.6) 0 (0.0) 1 (4.3) 
Pathergy reaction 7 (46.6) 4 (50.0) 11(47.8) 
Skin Lesions    
Folliculitis 6  (40.0) 2 (25.5) 8 (34.7) 
Erythema nodosum-like lesions 4 (26.7) 3 (37.5) 7 (30.4) 
Acneiform eruption 2 (13.3) 2 (25.0) 4 (17.4) 
Furuncle 1 (6.6) 2 (25.0) 3 (13.0) 
Abscess 1 (6.6) 1 (12.5) 2 (8.6) 
Thrombophlebitis 0  (0.0) 1 (12.5) 1 (4.3) 
Eye lesions    
Uveitis 5 (33.3) 2 (25) 7 (30.4) 
Cataract 2 (13.3) 1 (12.5) 3 (13.0) 
Glaucoma 1 (6.7) 0 (0.0) 1 (4.3) 
Retinal hemorrhage 1 (6.7) 1 (12.5) 2 (8.6) 
Retinal detachment 1 (6.7) 0 (0.0) 1 (4.3) 
Total 10 (66.7) 4 (50.0) 14 (62.9) 
Articular Manifestation    
Artharlgia 2 (13.3) 2 (25.0) 4 (17.4) 
Monoarthritis 1 (6.6) 1 (12.5) 2 (8.7) 
Polyarthritis 1 (6.6) 1 (12.5) 2 (8.7) 
Oligoarthritis 1(6.6) 0 (0.0) 1 (4.3) 
Sacroilitis 1 (6.6) 0 (0.0) 1 (4.3) 
Total 4 (39.7) 4 (50.0) 10 (43.4) 

 
Table III. The spectrum of BD manifestations in worldwide reports 
Country M:F Ratio Mean Age OU* % GU** % Skin lesions % Ocular Disease % Joint Disease  % 
Germany(2) 1:1 25 99 75 76 59 59 
Turkey(14) 1.03:1 25.6 100 88.2 - 28.9 15.9 
Korea(9) 1:1.4 29.3 99.2 88.4 73.4 39.5 31.2 
Singapore(13) 1:1.1 32.7 100 64.9 48.6 35.1 56.8 
Taiwan(16) - 35.7 100 55 90.9 55 31.8 
China(12) 1:1.1 36.2 100 81 73 35 54 
Iran(19) 1.19:1 26 96.8 65.3 69.3 55.6 34.3 
Lebanon(15) - - 95 78 - - 65 
Jordan(6) 2.3:1 - 100 65 35 65 55 
Saudi Arabia(7) 3.4:1 29.3 100 87 57 65 37 
Kuwait(8) 3.1:1 - 100 93 76 69 69 
Australia(18) - - 90 68 84 66 78 
Japan(17) - - 98.2 73 87 69 57 
Iraq(17) - - 97 83 75 48 48 
*Oral Ulceration                **Genital Ulceration 
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Table IV.  Reported cutaneous manifestations of BD 
Country EN* 

% 
Folliculitis 

% 
Acneiform 

% 
Furuncle 

% 
Thrombophlebitis 

% 
Ulceration 

% 
Abscess 

% 
Germany(2) 37 50.8 - 21.5 14.1 9.9 - 
Turkey(6) 47.6 - 54.2 - - - - 
Korea(7) 62.1 - 56.8 - 2.3 2.3 - 
Singapore(8) 40.5 - 32.4 - - - - 
Taiwan(9) 64 - 27 - - - - 
Korea(10) 55.3 25.3 10.9 6 2.6 2 1.4 
China(12) 74 44 30 - - - - 
Iran(14) 22.2 60.6 - - - - - 
* Erythema nodosum 
 

Discussion  
BD has been studied in different countries. The 

type of manifestations was essentially the same, 
although the frequencies of different manifestations 
varied greatly. Table III illustrates the spectrum of 
BD manifestations from worldwide reports.  The 
male-to-female ratios in BD patients have varied in 
different reports. In our study, the male to female 
ratio was 2:1 which is similar to the ratio (2.3:1) 
reported in the Northern area of Jordan.(6)  A male 
predominance has been also reported in neighboring 
Arab countries.  For example the ratio was found to 
be 3.4:1 in Saudi Arabia,(7) 3.1:1 in Kuwait,(8) 11:1 
in Lebanon(1)  and 5.3:1 in Egypt.(1)  In contrast, 
female predominance was a consistent finding in 
reports from Far East countries.  Ratios of 1:1.4,(9) 
1:1.75(10) and   0.63:1(11)   have   been   reported   
from   Korea.  

In China and Singapore the M:F ratio was found to 
be 1:1.1.(12,13)

The fact that male predominance was noted in our 
study and in nearby Arabic countries suggests that 
genetic factors may have a role in the expression of 
the disease.  Social and religious factors may also 
have influenced the difference as well.  

The prevalence of recurrent oral ulcers, which was 
a major diagnostic criterion for BD among our 
patients, was 100%.  In most series, this 
manifestation is present during the course of the 
disease in nearly all patients (Table II). This may be 
attributed to the fact that oral ulcerations are painful 
and arise in area that is easily recognized by both the 
patient and the physician. In contrast, the prevalence 
of genital ulcers (56.5%) was lower than prevalence 
rates reported in similar studies. In the Northern area 
of Jordan the prevalence rate of genital ulceration 
was 65%, in Turkey 88.2%,(14) in Korea 82.4%,(9) in 
Lebanon 78%,(15) in Saudi Arabia 78%(7) and in 

Kuwait 93%.(8)  Patients may under report this 
important manifestation of the disease for many 
reasons. Firstly, there may be a lack of awareness 
that these ulcerations are part of their disease and 
are an important sign which needs to be reported to 
their treating physician. Secondly, some patients 
were not able to recognize the ulcers and they 
attributed the pain they feel to something else.  This 
is particularly true in female patients where genital 
ulceration can occur in a hidden area. Thirdly, the 
cultural background of the patients where people, 
especially females, are unwilling to expose the 
genital area for a clinical examination may have 
contributed further for this low prevalence rate of 
genital ulcerations in our group of patients. 

A variety of skin lesions has been reported in 
association with BD.  This study noted that 56.5% 
of patients had a cutaneous manifestation. 
Strikingly, in the Northern area of Jordan, the 
occurrence of skin manifestation has been reported 
to be 35%(6) which is much lower than our finding. 
This may be a result of the difference in climate 
between the two areas. In addition, all our patients 
were examined thoroughly by a dermatologist with 
great care and all types of skin lesions were 
recorded. This may have contributed to the detection 
of more skin lesions resulting in a higher prevalence 
rate in our group of patients from the Southern area 
of Jordan than those from Northern areas. However, 
both prevalence rates of skin lesions are still lower 
than rates reported in most countries like Taiwan 
(90.9%),(16) Japan (87%),(17) Korea (84.3%)(10), 
Australia (84%)(18) and Germany (76%),(2) (Table 
III).     

The finding of lower rates of cutaneous 
manifestations in Jordan may be due to the variation 
in the genetic expression of the disease among 
different races and influence of different 
environmental factors. This may be supported by the 
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fact that an approximately similar rate of skin 
involvement (57%) has been reported in Saudi 
Arabia; a neighboring country in which population 
is more likely to share a common genetic 
background with Jordanians.(7) The most common 
cutaneous manifestations were folliculitis (34.7%), 
erythema nodosum-like eruption (23.4%) and  
acneiform eruption (17.4%). There are many reports 
on cutaneous manifestations of BD (Table IV) and 
although there is variation of the frequency of skin 
lesions, the type of most frequent lesions are the 
same. Difference in ethnic background and 
geographical distribution is an important factor that 
may contribute to this variation. The fact that most 
reports, like ours, were conducted on a small 
number of patients may have contributed to 
statistical bias and a consequent variation of the 
frequency of the various skin manifestations.  

Pathergy test represents a non specific skin hyper-
reactivity induced by intradermal needle prick. The 
prevalence of a positive Pathergy test among our 
patients was 47.8%. The positivity rates of the test 
are especially high in Middle East countries. The 
prevalence of positive Pathergy test in Turkey was 
56.8%, (14) in Iran 57.4% (19) and in Kuwait 34%.(8)  
In contrast, a low rate of positive reactions has been 
reported from Korea 15.4%,(10) Taiwan 22.7%,(16) 
China 6%(12) and Australia 10%.(18) Again, this may 
be attributed to the racial differences among 
patients. Difference in the methods of performing 
the test is an additional factor that may have 
contributed to the difference of rates of positive 
Pathergy test in various reports.   

Ocular   involvement is a serious event that may 
complicate the course of BD. All parts of the eye 
may be involved, and the spectrum of eye lesions 
includes uveitis, cataract formation, glaucoma, 
retinal hemorrhage and retinal detachment. The 
prevalence of ocular involvement in one study from 
Turkey was 28.9%,(14) in two studies from Korea the 
prevalence was 39.5% and 28.5% in Singapore.(9,11) 
The National Skin Center reported ocular 
involvement only in 5.9% of patients. In our study 
we found a higher incidence of ocular involvement 
(60.8%) which may be a result of genetic and 
geographic variation. However, high prevalence of 
eye involvement has been reported in Iran and 
Taiwan: 61% and 55% respectively.(9,17) In another 
study from Jordan the prevalence of ophthalmic 
involvement in BD was reported to be as high as 
50%(17) (Table III).  

As ocular lesions tend to persist and progress with 
successive attacks, early diagnosis and prompt 
treatment may prevent a significant morbidity in 
these patients. Our high rate may be attributed to 
increased referral to ophthalmic clinic where all 
patients had been examined carefully for the 
presence of any eye lesions. Also the high 
prevalence of ocular involvement could be due to 
ocular diseases that were included as BD eye 
manifestation other than the ones agreed on the 
criteria. 

Inflammatory joint disease in BD may affect the 
patient's physical ability and impact his quality of 
life. We found that 43.4% of our patients had joint 
involvement in the form of arthralgia, arthritis and 
sacroilitis. The prevalence rates of articular 
manifestations in BD reported in different studies 
varies greatly (Table III). This variation is more 
likely to be a result of a statistical bias of small 
number of patients in most reports. Another 
important factor that may also have contributed to 
these variations is the difference in patient selection. 
Depending on where and how patients are selected, 
symptoms and their frequency may vary.  
 

Conclusion 
 The pattern of cutaneous, ophthalmic and articular 

manifestation in our group of patients was different 
from patterns reported in countries with different 
races and more similar to patterns in neighboring 
countries. The results may be due to the effect of 
difference of both the genetic background and 
environmental factors among different countries.     
 
Acknowledgment 

The authors would like to extend their thanks to 
Dr. Mohammad Hlalat (Dermatologist) and to Dr. 
Salem Abu Al-Ghanam (Ophthalmologist) for their 
helpful assistance in this paper. 
 

References 
1. Kaklamani VG, Vaiopoulos G, Kaklamanis 

PG. Behcet's Disease. Semin Arthritis Rheum 
1998; 27: 197-217. 

2. Zouboulis CC, Kotter I, Djawari D, et al. 
Epidemiological features of Adamantiades-
Behcet's disease in Germany and in Europe. 
Yonsei Med J 1997; 38: 411-422. 

3. Hirohata S, Kikuchi H. Behcet's disease. 
Arthritis Res Ther 2003, 5: 139-146. 

JOURNAL OF THE ROYAL MEDICAL SERVICES 
Vol. 15        No. 1       April      2008 

 
15



4. Barnes CG, Yazici H. Behcet's syndrome. 
Rheumatol 1999; 38(12): 1171-1174. 

5. International Study Group for Behcet's Disease. 
Criteria for Diagnosis of Behcet's Disease. The 
Lancet 1990; 335: 1078-1080. 

6. Al-abosi MM, Al-salem M, Saadeh A, et al. 
Behcet's disease: clinical study of Jordanian 
patients. Int J Dermatol 1996; 35(9): 623-625. 

7. Al-Dalaan AN, Al Balaa SR, El-Ramahi K, et al. 
Bahcet's disease in Saudi Arabia. J Rheumatol 
1994; 21(4): 658-661. 

8. Mousa AR, Marafie AA, Rifai KM, et al. 
Bahcet's disease in Kuwait, Arabia, A report of 29 
cases and a review. Scand J Rheumatol 1986; 
15(3): 310-332. 

9. Kim HJ, Bang D, Lee SH, et al. Behcet's 
syndrome in Korea: a look at the clinical picture. 
Yonsei Med J 1988; 29(1): 72-78. 

10. Bang D, Lee JH, Lee ES, et al. Epidemiologic and 
clinical survey of Behcet's disease in Korea: the 
first multicenter study. J Korean Med Sci 2001; 
16(5): 615-618. 

11. Bang D, Yoon KH, Chung HG, et al. 
Epidemiological and clinical features of Behcet's 
disease in Korea. Yonsei Med J 1997; 38(6): 428-
436. 

12. Mok  CC,  Cheung  TC,  Ho  CT,  et  al.  Behcet's  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

disease in southern Chinese patients. J Rheumatol 
2002; 29(8): 1689-1693. 

13. Cheng YK, Thong BY, Chng HH. Behcet's 
disease: experience in a tertiary rheumatology 
centre in Singapore and a review of the literature. 
Ann Acad Med Singapore 2004; 33(4): 510-514. 

14. Gurler A, Boyvat A, Tursen U. Clinical 
Manifistations of Behcet's Disease: An Analysis of 
2147 Patients. Yonsei Med J 1997; 38(6): 423-427. 

15. Ghayad E, Tohme A. Behcet's disease in 
Lebanon: report in 100 cases. J Med Leban 1995; 
43(1): 2-7. 

16. Chen YC, Chang HW. Clinical characteristics of 
Behcet's disease in southern Taiwan. J Microbiol 
Immunol Infect 2001; 34(3): 207-210. 

17. Davatchi F, Shahram F, Chamas DC, et al. The 
clinical spectrum of Behcet's disease. On-line 
Archiv Dermatol 1998; 2: 3. Available from URL: 
http://www.archrheumatol.net. 

18. Davatchi F, Shahram F, Kumar A, et al. 
Comparative analysis of Behcet's disease in the 
APLAR region. APLAR Journal of Rheumatology 
2004; 7: 38-43. 

19. Sharham F, Nadji A, Jamshidi A, et al. Behcet's 
disease in IRAN, ANALYSIS OF 5,059 CASES. 
Arch Iranian Med 2004; 7(1): 9-14. 

 
 
 
 
 
 
 
 
 

                                                                                                                                                                                                                JOURNAL OF THE ROYAL MEDICAL SERVICES 
                                                                                                                                                                               Vol. 15        No. 1       April      2008                     

 
16 

http://www.archrheumatol.net/


JOURNAL OF THE ROYAL MEDICAL SERVICES 
Vol. 15        No. 1       April      2008 

 
17

 
 

 
 

ETIOLOGY OF CHRONIC RENAL FAILURE IN 
CHILDREN; EXPERIENCE AT KING HUSSEIN MEDICAL 

CENTER  
 
 
Edward Saca MD, MSc*,  Iass Hazza MD*, Reem Hadidin MD*, Arwa Quossous MD* 
 
 

ABSTRACT 
 
Objective: To determine the spectrum and etiology of chronic renal failure, for patients followed up in the 
pediatric nephrology clinic at King Hussein Medical Center, as well as to determine the prevalence and other 
demographic features for patients with chronic renal failure in Jordan. 

Methods: A registry analysis of all children with chronic renal failure followed in the pediatric nephrology 
clinic at King Hussein Medical Center during the year 2004 was conducted. Chronic renal failure was defined 
as having glomerular filtration rate < 80 ml / min / 1.73m2.  Demographic data such as sex, height, and date of 
birth, as well as the serum BUN, creatinine, diagnosis and the duration of chronic renal failure at the time of 
follow up were all recorded. Chronic renal failure was calculated from serum creatinine based on Schwartz 
formula. CRF was divided to 4 stages according to the Kidney Disease Outcomes Quality Initiatives 
guidelines, for stratification of chronic kidney disease. A total number of 117 patients, 64 (54.7%) males, and 
53 (45.3%) females were included in the study. Statistical Package for Social Studies version 10 was used to 
analyze the data. Values are given in means ± standard deviation unless otherwise stated. 

Results:  The mean age was 8.6 ± 4.7 years, and the mean duration of follow up was 6.7± 2.3 years. The 
mean glomerular filtration rate for the whole study population at the time of recording was 28.6 ± 19.58 
ml/min/1.73m2.  It was shown that the prevalence of chronic renal failure among Jordanian children in the year 
2004 to be 75 patients per million-child population.   The most common cause of chronic renal failure was 
Reflux Nephropathy (30.8%) of total, followed by Neurogenic Bladder (17.9%). Reflux Nephropathy, and 
Obstructive Uropathy were more common in males when compared to females; where as Neurogenic Bladder 
and Hemolytic Uremic Syndrome were more common in females.   The most common cause of chronic renal 
failure in patients with end stage renal disease at King Hussein Medical Center was glomerulonephritis 
(19.4%), followed by oxalosis (16.1%). 

Conclusion: The etiology of chronic renal failure in Jordan is similar to other places with some peculiar 
features that need further study including the high prevalence of neurogenic bladder, and oxalosis. The 
importance of establishing a national and possibly regional registry system for pediatric chronic renal failure 
is well illustrated by this study.  
 
Key words: Chronic renal failure, End stage renal disease, Glomerulonephritis.  
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Introduction  
Chronic renal failure (CRF), although rare in 

children when compared with adults, is considered a 
significant cause of morbidity and mortality in the 
pediatric age group(1,2) especially in developing 
countries where resources are limited. Early 
identification and management of CRF is currently 
the main concern of pediatric nephrologists. Recent 
advances in renal replacement therapy in the 
pediatric age group, including renal transplantation, 
mandates that children with CRF be identified as 
early as possible to prevent the associated co-
morbidities, as well as to slow the progression of 
CRF.(1,2)  

Etiology, incidence, and prevalence of CRF are 
not well documented in Jordan, mostly due to the 
absence of a National Data Registry System. In this 
study we define causes as well as other demographic 
features of Jordanian children with CRF, followed at 
King Hussein Medical Center (KHMC).   
 
Methods 

This is a registry analysis of all patients with CRF 
followed in the pediatric nephrology clinic at 
KHMC during the year 2004. This center is the 
largest tertiary hospital in Jordan, and receives 
patients from all around the country through Royal 
Medical Services (RMS) peripheral hospitals. All 
patients with CRF from these hospitals are referred 
to KHMC, as it is the only hospital offering 
advanced pediatric renal medicine. 

KHMC has all the diagnostic tools needed in 
modern renal medicine including isotope imaging, 
Magnetic Radiologic Imaging (MRI) as well as 
kidney biopsy, and offers various modes of renal 
replacement therapy including pediatric renal 
transplantation. Prevalence was calculated based on 
the fact that 35% of the populations of Jordan, (5.5 
million), of which 50% are children less than 15 
years of age are managed by hospitals related to the 
RMS.  For accuracy patients with CRF followed in 
our clinic that are not covered by the RMS where 
excluded from the study when prevalence was 
calculated. 

All patients with CRF, and a calculated GFR < 80 
ml/min/1.73m2 were seen in the outpatient 
department during the year 2004 were included in 

the study. Children with end stage renal disease 
(ESRD) on dialysis were also included. 
Demographic characteristics such as age, gender, 
height, and weight as well as the diagnosis, and 
serum creatinine were recorded for all patients. The 
stage of CRF was defined according to the 
calculated GFR using the Schwartz formula(3-5) 
based on height and serum creatinine at the time of 
recording for all children included. Patients were 
categorized into 4 groups according to Kidney 
Disease Outcomes Quality Initiatives (KDOQI) 
guidelines,(6) mild CRF (GFR 80-50ml/min/1.73m2), 
moderate CRF (GFR 50-30ml/min/1.73m2), severe 
CRF (GFR 30-15ml/min/1.73m2), and ESRD 
(GFR<15 ml/min/1.73m2 or patients on dialysis). 
The diagnosis of glomerulonephritis was based on 
kidney biopsy findings. The duration of follow up 
was calculated from the time the patient was first 
seen in the pediatric nephrology clinic till the time 
of recording. 

Data collected was analyzed using the Statistical 
Package for Social Studies (SPSS) version 10 for 
windows. Values are given in means ± standard 
deviation unless otherwise indicated. 

 
Results 

A total number of 117 patients, 64 (54.7%) males, 
and 53 (45.3%) females were included in the study. 
The mean age was 8.6 ± 4.7 years, and the mean 
duration of follow up was 6.7± 2.3 years. 

The mean GFR for the whole study population at 
the time of recording was 28.6±19.58 
ml/min/1.73m2. 

Seventy two (61.5%) patients were covered by the 
RMS, thus giving a prevalence of CRF among 
Jordanian children in the year 2004 of 75 patients 
per million-child population. 

The most common cause of CRF in our center for 
the whole study population was reflux nephropathy 
comprising 30.8% of total, followed by neurogenic 
bladder constituting 17.9% of the total as shown in 
Table I.  

Reflux nephropathy, and obstructive uropathy 
were more common in males; whereas neurogenic 
bladder and HUS were more common in females as 
presented in Table II and Fig. 1. 

The most common stage of CRF patients was stage 
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Table I. Etiology of CRF among the study group 
Diagnosis   Number % 
Congenital abnormalities 80 68.4 
     -Reflux nephropathy 36 30.8 
     -Neurogenic bladder 21 17.9 
     -NB without neurological deficit 14 11.9 
     -NB with spinal dysraphism 7 6.0 
     -Obstructive uropathy 12 10.3 
     -Renal dysplasia 11 9.4 
Hereditary conditions 16 13.7 
     -Oxalosis 8 6.8 
     -ARPKD 3 2.6 
     -Nephronophthesis 3 2.6 
     -Cystinosis 1 0.9 
     -Other 1 0.9 
Glomerulopathy 15 12.8 
     -Mesangio-capillary 6 5.1 
     -Henoch-schöenlein purpura 3 2.6 
     -Focal segmental glomerulosclerosis 2 1.7 
     -Crescentic GN 2 1.7 
     -Minimal change disease 1 0.9 
     -Post strept GN 1 0.9 
Hemolytic Uremic Syndrome (HUS) 5 4.3 
Rhabdomyosarcoma 1 0.9 
Total 117 100 

 
Table II. Etiology of CRF according to gender among the study group 

Diagnosis Gender Total (%) 
  Male (%) Female (%)  
Reflux nephropathy  24 (37.5) 12 (22.6) 36 (30.8) 
Neurogeic bladder  9 (14.1) 12 (22.6) 21 (17.9) 
Obstructive uropathy  11 (17.2) 1 (1.9) 12 (10.3) 
Glomerulopathy  8 (12.5) 4 (7.5) 12 (10.3) 
Renal dysplasia  4 (6.3) 7 (13.2) 11 (9.4) 
Oxalosis  2 (3.1) 6 (11.3) 8 (6.8) 
HUS  0 (0) 5 (9.4) 5 (4.3) 
ARPKD  1 (1.6) 2 (3.8) 3 (2.6) 
Nephronephthesis  2 (3.1) 1 (1.9) 3 (2.6) 
HSP  0 (0) 3 (5.7) 3 (2.6) 
Cystinosis  1 (1.6) 0 (0) 1 (0.9) 
Rhabdomyosarcoma  1 (1.6) 0 (0) 1 (0.9) 
Other  1 (1.6) 0 (0) 1 (0.9) 
Total  64 (100) 53 (100) 117 (100) 

 
Table III. Stage of CRF (ml/min/1.73m2) among the study group 

  Number % 

Mild GFR (50 – 80) 21 17.9 

Moderate (GFR 30 – 50) 33 28.2 

Severe GFR (10 – 30) 32 27.4 

ESRD (GFR <15) 31 26.5 

Total 117 100.0 
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RN: Reflux nephropathy,       HUS: Hemolytic uremic syndrome,    GN: Glomerulonephritis      ARPKD: Autosomal recessive polycystic kidney 
disease,         HSP: Henoch Schoenlein Purpura,        NB: Neurogenic bladder  
 

Fig. 1. Etiology of CRF according to gender 
 
Table IV. Etiology of CRF according to severity among the study group 

Diagnosis  Number (%) Total number (%) 
  Mild 

GFR 50 - 80 
Moderate GFR 

30 - 50 
Severe 

GFR 10 - 30 
ESRD 

GFR <15 
 

Reflux nephropathy 7 (33) 12 (36) 13 (41) 4 (13) 36 (31) 
Neurogenic bladder 4 (19) 7 (21) 5 (16) 5 (16) 21 (18) 
Obstructive uropathy 3 (14) 4 (12) 4 (13) 1 (3.2) 12 (10) 
Renal dysplasia 1 (5) 2 (6) 4 (13) 4 (12) 11 (9) 
Glomerulopathy 2 (10) 3 (9) 1 (3) 6 (19) 12 (10) 
Oxalosis 0(0) 1 (3) 2 (6) 5 (16) 8 (7) 
HUS 2 (10) 2 (6) 0 (0) 1 (3) 5 (4) 
HSP 0 (0) 0 (0) 0(0) 3 (10) 3 (3) 
ARPKD 0 (0) 1 (3) 1 (3) 1 (3) 3 (3) 
Nephronophthesis 2 (10) 0 (0) 1 (3) 0 (0) 3 (3) 
Cystinosis 0(0) 0(0) 0(0) 1 (3) 1 (1) 
Other 0(0) 0(0) 1 (3) 0(0) 1 (1) 
Rhabdomyosarcoma 0(0) 1 (3) 0(0) 0(0) 1 (1) 
Total 21 (100) 33 (100) 32 (100) 31 (100) 117 (100) 

HUS: Hemolytic Uremic Syndrome,        HSP: Henoch Schoenlein Purpura,     ARPKD:  Autosomal recessive polycystic kidney 
disease 
 
3 or moderate (GFR < 30 - 50 ml/min/1.73m2) CRF 
comprising 28.2% of total, followed by ESRD (GFR 
< 15 ml/min/1.73m2 or dialysis) constituting 26.5% 
of the total study group as presented in Table III.  

Table IV shows that the most common cause of 
CRF in patients with ESRD was GN (19.4%), 
followed by oxalosis (16.1%).  

 
Discussion 

The  epidemiology  of  CRF  in  the  Arab world in  

general and in Jordan in particular is very scant, due 
to the absence of a national as well as Regional 
Registry System for patients with CRF. The causes 
as well as demographics of patients with CRF vary 
between countries and in different reports, which 
makes such a statistical analysis important aiming at 
early identification of patients with high risk of 
developing CRF, and eventually ESRD. Based on 
the fact that King Hussein Medical Center is the 
largest tertiary hospital in Jordan, we assume that 
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the data presented in this study is an estimate of 
Jordanian children in general. 

As in the adult population renal disease in children 
is more common in males than females.(3) Our 
results confirm the presence of male predominance 
regarding paediatric CRF in general in Jordan and 
matches well with other reports from elsewhere. 

The prevalence of pediatric chronic renal failure 
(CRF) is not well defined and difficult to establish 
world wide, more so varies from one place to 
another. In the UK the reported prevalence in the 
year 1992 was 44.2 per million age-adjusted 
population,(7) where as in Sweden the reported 
prevalence in 1994 was 21 per million age-adjusted 
population(8,9) (defining CRF as GFR < 30 
ml/min/1.73m2) . The Italkid Project(10) reported a 
prevalence of CRF in Italian children of 74.7 per 
million child population, when patients with mild 
and moderate CRF were included (defining CRF as 
GFR < 75 ml/min/1.73m2).  Compared with these 
figures the prevalence in our study among Jordanian 
children being 75 per million age adjusted 
population matches well with what has been 
reported in the Italkid study,(10) as we have defined 
CRF as GFR < 80 ml/min/1.73m2. Taking into 
consideration that all suspected children with CRF 
from hospitals distributed throughout Jordan, are 
referred to our center for follow up, we believe that 
this prevalence can be a fair estimate of the 
prevalence among Jordanian children in general. 

The mean GFR at the time of registration for the 
whole study population (28.6±19.58 ml/min/1.73m2) 
is considered low. This study indicates that > 60% 
of patients with CRF followed up in the pediatric 
renal clinic have severe CRF and ESRD (GFR < 30 
ml/min/1.73m2. This can be partly explained by the 
general setup, and scantiness of renal medicine in 
the peripheral hospitals related to the RMS and 
again raises the issue of late referrals, as well as the 
decreased awareness of the general pediatrician 
regarding the importance of early identification and 
proper follow up of children with CRF.  

The commonest cause of CRF in our study being 
reflux nephropathy (30.8%), matches well with 
other reports from developed as well as developing 
countries.(8-11)  

Congenital abnormalities in general remain the 
commonest cause of CRF in children.(1-3,8,9,12) In our 
study, congenital abnormalities comprised more 
than 68% of patients followed by hereditary 
conditions comprising 13.7% of children with CRF 

and this matches well with data from the Italkid 
study(10) and elsewhere.  

It is well known that isolated vesico-ureteric reflux 
(VUR) in the general population is more common in 
females with a female to male ratio of 4:1.(15) Our 
data indicates that VUR causing CRF is more 
common in males with a male to female ratio of 2:1, 
which matches well with what has been reported in 
the Italkid study,(10) and again raises the issue that 
children with VUR causing CRF do not come from 
the same population of children having isolated 
VUR and questions the use of reflux nephropathy as 
a term to indicate absolute cause and effect 
relationship.  

Acquired glomerupathies comprised only 12.8% of 
the total patients with CRF. This figure matches 
well with reports coming from the United Kingdom 
and Sweden, where acquired glomerulonephritis was 
the cause of CRF in 10.3%(7) and 14.4%(8) of total 
respectively. In the United States, data from the 
North American Pediatric Renal Transplant 
Cooperative Study Group (NAPRTCS),(9) indicate 
that glomerulonephritis was the cause of CRF in 
22% of patients. The increased incidence in the 
United States is mainly attributed to a high 
incidence of focal segmental glomerulosclerosis 
(FSGS) in African Americans when compared with 
other parts of the world.  

Another point of importance is that in our study 
acquired glomerulonephritis was the most common 
cause of CRF in patients reaching ESRD, 
comprising 19.4% of patients with ESRD. This 
indicates what has been reported earlier regarding 
the rapid progression of acquired glomerulopathies 
when compared with congenital and hereditary 
conditions.(14) A high percentage of primary 
hyperoxaluria is noted as well in our patients 
especially those reaching ESRD, and was the second 
most common cause after acquired glomerulopathies 
in these patients. Although these figures are very 
high when compared to figures coming from the 
developed world,(7-10,12) it matches well with other 
reports coming from the region(11) and may be 
explained by the high rate of consanguinity in 
Jordan. 

The incidence of neurogenic bladder in our 
patients (17.9%) is very high when compared with 
reports from other places, furthermore only one third 
(33.3%) of these patients had neurological 
abnormalities and the rest were classified as having 
nonneurogenic bladders (Hinnman Syndrome). 
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Although these figures are striking, and are not 
readily explainable, it is important to mention that 
such high figures were reported previously in 
Jordan.(13) This phenomenon should be further 
studied and evaluated in Jordan. A plausible 
explanation may well be the decreased awareness of 
physicians regarding the importance of early 
identification and referral of patients with a high risk 
of having a neurogenic bladder, as we have noticed 
that a high percentage of these patients are only 
referred after they start having renal impairment.   

 

Conclusion 
The characteristics of chronic renal failure in 

Jordan, although similar to what has been reported 
elsewhere; has some peculiar features. The high 
incidence of neurogenic bladder and hyperoxaluria 
as a cause of chronic kidney disease mandates 
further studies. This study also shows that late 
referrals is currently a problem in Jordan and 
illustrates the importance of educating primary care 
physicians regarding the importance of early referral 
and proper follow up of patients with mild chronic 
kidney disease, aiming at slowing progression, and 
avoiding associated co-morbidities. The importance 
of establishing a national registry system is also well 
illustrated in this study. 
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Table III. Data of the patients who had a local recurrence 
No. Age, 

Sex 
Site Grade Pathological 

Fracture 
Primary Treatment Onset of Recurrence 

(months) 
1 F, 19Y Distal 

Femur 
III Yes Curettage + Bone Graft 26 

2 F, 27Y Proximal 
Tibia 

III No Curettage +Bone Cement 30 

3 M, 33Y Distal 
Femur 

III No Curettage + Bone Graft 12 

4 F, 40Y Distal 
Radius 

III No Curettage + Bone Graft 18 

5 M,39Y Distal 
Tibia 

III No Curettage + Bone Graft 9 

6 M, 34Y Distal 
Femur 

III Yes Curettage + Bone cement 13 

7 M,23Y Distal 
Radius 

III No Curettage + Bone Graft 19 

8 F, 24Y Distal 
Femur 

III Yes Curettage + Bone Cement 15 

9 M51Y Proximal 
Tibia 

II No Curettage + Bone Graft 56 

Primary recurrence in case no. 6 has been treated by wide excision and wrist arthrodesis. 
Primary recurrences in all other cases have been treated by Curettage +Adjuvant   +Bone graft + Bone Cement  
Case no. 3 developed a second recurrence which was treated by wide excision and a custom- made endoprosthesis (Total Knee 
Arthroplasty). 
 
and bone grafting (6 cases) and curettage and bone 
cement (3 cases). Lesions managed by curettage and 
local adjuvant therapy with bone cement and/or 
bone graft have no recurrences after a minimum 
follow-up of two years.  
All patients with local recurrence, except one, have 
been treated, secondarily, by curettage (using the 
burr), adjuvant therapy, bone cement and 
subchondral bone graft. One patient, with recurrence 
in the distal radius, was treated by wide excision and 
a wrist arthrodesis (Case No. 7). This patient 
developed lung metastasis during follow-up, six 
months after his second surgery. One patient 
developed a second recurrence (Case No. 3), with 
perforation of the articular surface of the distal 
femur, for which a third surgery of wide resection 
and reconstruction by an endoprosthesis (custom- 
made total knee arthroplasty) was done (Fig. 3). 
This patient got a fracture of his tibia, at the site of 
the endoprosthesis, which was treated 
conservatively and healed after 4 months.  One 
patient, with GCT of upper tibia, had rupture of the 
patellar tendon 4 weeks post-operatively and 
reconstruction was done. None of our patients died 
during the follow-up period, and amputation was not 
done for any. 
 

Discussion     
Typically, GCTs occur in the third and fourth 

decades of life, and the age distribution in our series 
is consistent with that published in previous 
reports.(7,8)  There were slightly more female patients 
(54%) than male patients. This finding is also in 
agreement with some earlier studies, but not with 
others.(6) The tumor is uncommon in patients with 
open physis.(7,9) The youngest patient in our series is 
19 year old. 

Some authors(7,14,17,22) have attempted to correlate 
the clinical behavior and incidence of recurrence 
with the initial radiographic grade. Others (15,18,23) 
found no correlation between the radiographic 
appearance of the lesions and their clinical behavior. 
Although statistically insignificant, because of the 
small number, we observed a strong correlation in 
our series, especially for lesions of grade III.  

Pathological fracture might be the primary 
presentation in 4%-32% of patients with GCTs.  
Eckardt(22)  treated these cases, in his series,  by 
immediate  open  biopsy  and  wide excision. Sung 
et al(6)  and  Goldenberg et al,(8) in  two separate 
studies, have recommended immediate curettage and 
bone grafting with additional external fixation.  
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Table V. The rate of recurrence after different intralesional treatments of primary GCT of bone (minimum 
follow-up > 2 years) 

Author Number of patients Adjuvant treatment Rate of local recurrence 
Goldenberg(8) 120 None 43% 
Campanacci(7) 128 None 30% 
Malawar(13) 102 Burr,   Liquid nitrogen 8% 
O’Donell(14) 60 Burr, Phenol, Cement 25% 
Szendroi(1) 11 Phenol, Cement 9% 
Blackley(15) 59 Burr, None 12% 
Mcdonald(18) 85 Burr, Phenol, Alcohol 34% 
Lausten(24) 18 None, Radiotherapy 56% 

 
Table IV. Recurrence rate in relation to the primary treatment 

Primary treatment modality No. of cases Number of Recurrence Recurrence rate 
Curettage + Bone Graft 10 6 60% 
Curettage + Bone Cement 8 3 38% 
Curettage + Adjuvant + bone graft 
+ Bone Cement 

13 - - 

Wide Excision 5 - - 
Wide Excision + Reconstruction 1 - - 
Total 37 9 24% 
 
Dreinhofer et al (10) have treated ten GCTs with 

fracture at the time of diagnosis by curettage and 
bone cementing and reported recurrence in two 
(20%). In our study three patients presented with 
fracture (8%), one has been treated with curettage 
and bone grafting and the other two with curettage 
and bone cementing and all developed local 
recurrence.   

Because GCT is a locally aggressive yet benign 
disease, intralesional treatment is a limb- sparing 
option with good outcomes.(1) 

Many different methods of  treatment of GCTs are 
reported in the current literature including: 
curettage; curettage and bone grafting; curettage and 
insertion of bone cement (polymethylmethacrylate);  
cryotherapy (liquid nitrogen)  after curettage of the 
cavity; curettage and a chemical or electrical 
adjuvant (phenol, zinc oxide, alcohol, H2O2, argon 
beam coagulation  and electrical cauterization of the 
inner surface of the cavity) prior to the insertion of 
bone cement or a bone graft; primary resection;  
radiotherapy; and  embolization of the feeding 
vessels.(6-8, 13-21) 

Although intra-lesional procedures remain the 
treatment of choice for most GCTs, wide resection 
offers the lowest recurrence rate (0-20%) and is 
recommended for lesions in certain locations 
(proximal fibula, proximal radius, distal ulna, and 
clavicle) where it leaves no functional deficits. 

However, in certain sites, wide resection 
necessitates reconstruction which is associated with 
considerable surgical and functional morbidity. In 
our study, none of the seven patients who have been 
treated by wide excision (6 primarily and one after 
recurrence) have got recurrence.     

Intralesional curettage and bone grafting is a limb- 
sparing option that is associated with good 
functional outcomes in most cases. However, simple 
curettage with or without bone graft has recurrence 
rate of 27- 55%.(7,8,24)  Six of the ten patients we 
have treated by curettage and bone grafting 
developed local recurrence (60%) Table IV. 

The high risk of recurrence led several surgeons to 
replace bone graft in the lesion with bone cement 
packing and to investigate different intralesional 
adjuvant therapies. These presumably remove the 
tumor cells which remain after curettage because of 
their thermal or chemical effects.  

The data, from literature, summarized in Table V 
(as presented in the review article of Szendroi(1)) 
suggest that the use of adjuvants combined with 
careful curettage may decrease the rate of local 
recurrence, which were reported in the historical 
series of Goldenberg et al (43%)(8)  and Campanacci 
et al (30%),(7) to about 9% in the series of 
Szendroi.(1) McDonald et al(18)  found in his big 
series that the most significant factor in decreasing 
the rate of recurrence is the surgical procedure 
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employed for removal of the tumor i.e., curettage 
with adjuvant therapy (34%) versus resection (7%). 
This result has been confirmed by O’Donell.(14)  
Bone cement technique, compared with bone 
grafting, offer the advantages of lack of donor site 
morbidity, an unlimited supply, immediate structural 
stability, low cost, easy to use and contains barium 
that sharply contrast the surrounding bone which 
makes the local recurrences more readily apparent. 

The disadvantages of using cement include 
difficulty in removing it in revision surgery and 
possibility that subchondral cement may predispose 
the joint to early degenerative osteoarthritis. 
Malawar(13) showed that subchondral bone grafts are 
superior to cement for restoration of the normal 
subchondral anatomy. We have used curettage and 
cement in the treatment of eight patients with 3 
recurrences (38%). 

Several authors have added the technique of high 
speed burring of the cavity after simple intralesional 
curettage. A large cortical window is necessary to 
expose the entire tumor cavity. O’Donnell(14) and 
Blackley,(15) found this technique efficient to 
decrease the rate of local recurrence to 12%, 17% 
respectively. 

Adjuvant therapies have advantages and 
disadvantages. However, they all offer a method for 
eradication of microscopic tumor tissue. Recurrence 
rates with curettage and phenol 5% and packing 
with bone cement or bone grafts are 5-17%.(14) 
Blackley(15) have raised the concern of the rapid 
phenol absorption through cancellous bone and its 
hazardous effect on the CNS, heart, kidney and 
liver. 

Many authors(11,13,17) advocated cryosurgery (liquid 
nitrogen) as an adjuvant. They reported 2-12% 
recurrence rate. Fracture was the most commonly 
reported complication. Malawer(13) suggested that all 
patients who undergo cryosurgery should receive 
internal stabilization as well. 

We did not use phenol, cryosurgery, argon beam, 
zinc oxide or alcohol in any of our cases. Curettage 
followed by high speed burring and H2O2 lavage 
with bone cement filling with or without 
subchondral bone graft was used in 14 patients (13 
primary and one recurrent), One of them developed 
recurrence (7%).  

The management of local recurrence of GCT 
varies. Some authors,(7,22,24) recommend wide  
excision for any recurrent lesion, where as 
others(10,16,17) believe that rpeated intralesional 

surgery with adjuvant for the second or third 
recurrence is justified. We repeated the intralesional 
surgery for all except one of our patients. 

Many authors(19-21) recommend megavoltage 
radiation as a reasonable alternative to complex and 
difficult surgery, especially in areas where surgery is 
not accessible or in patients with high risk for 
surgery .None of our patients have been treated by 
this method.  

Approximately three percent of GCTs metastasize 
to the lung.(3,4) This complication occurred in one of 
our cases. One of our patients with a GCT in the 
proximal tibia has got a rupture of his patellar 
tendon which was reconstructed. Another female 
patient presented with a subcutaneous soft tissue 
nodule with a calcified rim at the scar of the 
previous surgery. 

There were few patients in each subcategory for us 
to demonstrate statistical significance, but the rate of 
local recurrence seemed to be higher in patients who 
had a tumor of the distal radius, those who had an 
associated pathological fracture, and those who had 
a grade- III lesion according to the classification of 
Campanacci et al.(7) Use of high speed burr and 
adjuvant local therapy may have decreased the rate 
of local recurrence.(15,23) Functional outcomes and 
patients satisfactions were good to excellent, which 
were similar to those of many authors.(23, 25-27) 
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