
xtrapulmonary tuberculosis (TB) comprises a
significant proportion of patients with TB. It

requires tissue sampling to confirm diagnosis by
histopathology or microbiology. High level of
clinical suspicion is important, surgical specimens
are sent for special stains and inoculated in special
culture media for acid fast organisms. These
requirements may not be performed or available in
many health care facilities. Subsequently, diagnosis
of extrapulmonary TB was delayed compared to the
rate of diagnosing pulmonary TB. The difficulties
associated with diagnosing extrapulmonary TB were
attributed to the fact that several forms of
extrapulmonary TB lack any of the localizing
symptoms or signs. Cutaneous anergy to purified
protein derivative (PPD) was noted in 35 to 50% of
patients with some forms of extrapulmonary TB, and
no clinical or radiological evidence of pulmonary TB
could be found in up to one 3rd of these patients.1

The result was more severe disease, morbidity,
mortality and cost to the health care system.
Considering the reporting difficulties of TB in

E general, particularly extrapulmonary TB, the size of
the problem at the community level may be
underestimated using the current reporting system. In
this review, we attempt to present epidemiology data
of extrapulmonary TB in the Kingdom of Saudi
Arabia (KSA) and review the reported distribution
and patterns of the disease.

Epidemiology of extrapulmonary
tuberculosis. Although, reported pulmonary TB in
KSA was compiled, and annual rates were calculated
as early as 1970,2 extrapulmonary TB annual rates
started coming regularly in 1989. During the first
few years of reporting, the rate was dropping. The
annual incidence rate of reported extrapulmonary TB
dropped to 1.7 cases per 100,000 population in 1993
nation-wide.3 This rate had been steadily increasing
to 4.7 cases per 100,000 population in 1997, Figure
1.4 During the same time frame, reported pulmonary
TB rates were decreasing.4 The increasing rates of
reported extrapulmonary TB may have resulted from
better diagnostic facilities identifying more cases and
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Annual incidence rates of extrapulmonary tuberculosis have been increasing over the last few years in the Kingdom of
Saudi Arabia. True rates may even be higher due to incomplete reporting. Diagnosis of this condition requires high
clinical suspicion, special diagnostic procedures, special staining, and culture media for acid fast bacilli. Delayed
diagnosis results in increasing morbidity, mortality, and cost to the health care system. Particularly in areas of high
endemicity of Mycobacterium tuberculosis, clinicians should be aware of the various forms of extrapulmonary
tuberculosis. The available epidemiology and patterns of various forms of extrapulmonary tuberculosis in the Kingdom of
Saudi Arabia are presented in this review.
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better reporting by health providers. Extrapulmonary
TB represented 28.2% of all reported TB cases in
1997.4 In 1991, this proportion was 11.7%.3 In fact,
the annual incidence rates of extrapulmonary TB was
not the only increasing parameter in the 1990s, the
proportion of all reported TB cases that was related
to an extrapulmonary involvement was also
increasing to around 3 folds, Figure 2. The increase
in the proportion of all TB cases that have
extrapulmonary TB was also noted in other
countries. In the United States of America (USA),
8% of all cases of TB represented extrapulmonary
infection in 1964. It increased to 15% in 1981, and
18% in 1990 without a clear explanation.5,6 The
proportion of TB cases representing extrapulmonary
involvement varied widely between hospitals and at
different time periods in KSA reflecting variations in
referral patterns. In 1982, Froude and Kingston7

reviewed 162 cases diagnosed with extrapulmonary
TB between 1979 and 1981 from King Faisal
Specialist Hospital and Research Centre (KFSHRC),
KSA.7 The ratio of pulmonary and extrapulmonary
TB  was 1:1 during the 27-month period of the study.
In another early report, Shanks et al8 reviewed TB
cases in a general hospital in Riyadh, KSA for 9
months between 1981 and 1982. Out of 47 cases,
pulmonary TB was documented in 57% of cases,
followed by lymphadenopathy in 19% of cases. The
remainding 24% was other extrapulmonary cases
including spine, bone, and abdomen. In a recent
report from Riyadh in 2001, extrapulmonary TB was
culture-confirmed in 2 out of every 3 cases at
KFSHRC.9 Looking at other areas of the country,
Mokhtar and Salman10 published details of 125
patients with extrapulmonary TB from Jeddah, KSA.
Extrapulmonary TB was found in 15% of all cases
identified. More recently, Zaman11 reviewed isolates
of Mycobacterium tuberculosis (M. tuberculosis)
from Jeddah. Between 1987-1989, extrapulmonary

Figure 1 - Reported annual incidence rates of extrapulmonary
tuberculosis in the Kingdom of Saudi Arabia between 1989-
1997.

Figure 2 - Extrapulmonary tuberculosis depicted as percentage of all
reported tuberculosis cases in the Kingdom of Saudi Arabia,
1991-1997 (Adapted from annual Health Report of the
Ministry of Health, Kingdom of Saudi Arabia).2

TB accounted for 59% of all cases.11 Very few
reports detailed the distribution of various forms of
extrapulmonary TB. Froude and Mokhtar7,10 had
detailed the distribution in 2 reports from Riyadh and
Jeddah. Although they cover around the same time
periods, they have variations in the distribution of
extrapulmonary forms and  definitions. Table 1
summarizes the percent distribution of the 2 reports.
Froude,7 noted the delayed diagnosis of
extrapulmonary TB chest radiological findings were
consistent with TB in 37% of them, and PPD was
positive in 50% of patients tested. The morbidity
associated with extrapulmonary TB was high, 17
patients (11%) had spinal cord damage related to
vertebral involvement.

Patterns of extrapulmonary
tuberculosis. Lymphadenitis. Although, TB
adenitis was the most common extrapulmonary TB,10

literature on this disease is limited and late from
KSA.12-14 Cervical lymphadenopathy is commonly
related to TB.14 Out of 212 cases with cervical
lymphadenopathy in the southwest region of the
country between 1987-1990, 45% had caseating
granuloma, 30% had reactive hyperplasia, and 15%
had malignant lymphoma as reported.14 Purified
protein derivative was positive in 94% of TB patients
compared to 21% of patients with malignant disease.
The mean age was the same, 31-32 years, but more
females had tuberculous lymphadenopathy whereas
more males had malignant lymphadenopathy.
Constitutional symptoms of fever, anorexia and
weight loss were more common in TB patients
compared to malignancy. The wrong diagnosis of
tuberculous lymphadenopathy was made in 28% of
patients with malignant lymphadenopathy. Of the
patients with tuberculous lymphadenitis, 21% were
initially given a different diagnosis. In another series,
the disease was noted at an early age, affects more
females (2:1), was associated with abnormal chest x-
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* - included spinal/vertebral tuberculosis, N - number, 
CNS - central nervous system

Table 1 - Percent distribution of various extrapulmonary forms of
tuberculosis in 2 series.7,10

Site of
tuberculosis
involvement

N of cases
Lymph nodes
CNS
Gastrointestinal
Urogenital
Bone and joints
Others

Froude and
Kingston7

(%)

 162
 (22)

   (36)*
 (16)
   (5)
   (4)
 (17)

Mokhtar and
Salman10

(%)

 125
  (54)
    (1)
  (16)
  (16)
  (10)
    (3)

ray in 14% of patients, and 92% of had a positive
PPD test.13 Lymphadenopathy that is not considered
reactive lasting for few weeks has to be investigated.
It is very important to attempt to establish a
histopathological and microbiological diagnosis of
lymphadenopathy by fine needle aspiration. This
procedure is safe, rapid and reliable for diagnosis.15,16

It will assist in making early diagnosis, initiation of
appropriate therapy and avoid unnecessary treatment.

Central nervous system. Tuberculosis of the
central nervous system was the most common type of
extrapulmonary TB in a large series from Riyadh.7 In
a review of central nervous system (CNS) infections
in a university hospital in Riyadh, covering in-patient
admissions between 1983 and 1986, TB was the
most common cause.17 Out of 121 cases with CNS
infection, 39 cases (32%) were related to TB, mostly
adults, followed by pyogenic meningitis in 38
patients. Intracranial and intraspinal tuberculoma
were seen in 14 patients. The cranial lesions
presented with intracranial hypertension or focal
neurological manifestations. Six patients had
multiple lesions. Intracranial lesions were thought to
be related to TB as it is a very common problem in
KSA. There were 13 patients with spinal lesions who
had cord compression. Eleven patients had
tuberculous meningitis, 5 of them had miliary TB. In
a  different   report   by   Bahemuka   and   Murungi18

addressing tuberculous CNS infections, morbidity
was significant and mortality was 5%. Two patients
with tuberculous central nervous infection out of 39
in the series died, one had meningitis and the other
had a cerebral tuberculoma. Lesions demonstrating a
vascular enhancement and surrounded by marked
edema associated with relatively less severe clinical
manifestations than would have been expected from
the size and location of the lesion, may benefit from
empirical anti-tuberculous therapy and conservative
management as advocated by some investigators in
Riyadh.19 However, in the same institute; KFSHRC,

and due to referral pattern, only 10-15% of all
cerebral mass lesions were parenchymal
tuberculomata.20 Tuberculous meningitis seems to be
rare in children. Among 140 children with meningitis
in Riyadh, only 4 had TB.21 Other forms of CNS TB
are also infrequent in children. Out of 39 cases with
CNS TB, only 2 were children.17 None of the 2
children were among the 11 patients who had
meningitis. Spinal TB remains a significant type of
neurological and bone TB. Over a 5-year period
ending in 1982, 123 confirmed cases were seen in
one hospital in Riyadh.22 Again, this is a disease of
adults as only 4 (3%) were children. There were 137
areas of spinal involvement, thoracic spine was
involved in 56% of patients, followed by lumbar
spine in 26%, and cervical spine in 14%. Six patients
had no bone involvement but rather spinal cord
disease alone. Around 50% of the time 2 adjacent
bodies were affected. Paravertebral abscess was
seen on plain radiography in 58% of patients.
Encroachment on the vertebral canal was seen in
38% of patients and neurological impairment was
seen in 42% of patients. The positive yield by smear
and culture was noted in 60% of patients undergoing
fine needle aspiration on out-patient basis. Tissue
diagnosis should be attempted in all patients with
spinal lytic lesions, as 100 patients over the same
time period thought to have TB of the spine, were
confirmed to have other causes. Of note, bone
scanning was unreliable for spinal lesions in this
series.22  

Abdominal and gastrointestinal
tuberculosis. Abdominal TB accounted for 16% of
all extrapulmonary TB  in 2 large series from Riyadh
and Jeddah.7,10 Several other reports focused on
abdominal or gastrointestinal TB. The largest series
was published from the Armed Forces Hospital,
Riyadh, KSA. Gastrointestinal TB was the 2nd most
common type of TB after pulmonary disease among
820 patients with TB between 1982 and 1990.23 It
accounted for 16% of all TB cases. The 130 patients
with TB affecting the alimentary tract had small
bowel involvement in 34% of them, tuberculous
peritonitis in 31%, large bowel in 22%, hepatic in
15% and upper gastrointestinal tract in 9%. Sixteen
patients (12%) presented with acute surgical
abdomen requiring emergency intervention. Twelve
patients died (9%), 3 after surgery and the rest due to
causes not related to TB. Radiological evidence of
pulmonary involvement was noted in 31 patients
(24%). Al Karawi et al23 noted large bowel TB in
22% of patients with extrapulmonary TB. They make
a note of how rare Crohn’s is in KSA and that one of
their patients had both. In a large review of 1600
lower alimentary tract biopsies at the same hospital
between 1979-1985, TB accounted for 0.6% of
patients compared to 0.2% who had Crohn’s.24

Diagnosis has to be documented in patients with
large bowel disease as treatment for Crohn’s may
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impact negatively on TB. Isbister and Hubler25 found
6 patients who were thought to have TB of the bowel
to have Crohn’s out of 101 patients in Riyadh, with
inflammatory bowel disease. In the same hospital 10
cases of colonic TB were reported between 1980 and
1988.26 Crohn’s is relatively rare in KSA,27 an
empirical trial of anti-TB therapy without steroids
may be an option. Favorable response to
chemotherapy should be expected after the first 2
months if TB is the cause of the bowel disease.26 In
another series, Al-Quorain et al28 reported on 65
cases of abdominal TB from the Eastern Province
between 1984-1990 mostly Saudis 69% (45 patients).
Mean age was 30 years, duration of symptoms was 6
months, PPD was positive in 70% of tested patients,
and abnormal chest radiology was found in 27% of
patients only. Most patients (46%) had peritoneal
disease, followed by ileocecal involvement in 26% of
patients, then hepatic involvement in 17%. During
the same time period, there were 297 exploratory
laparotomies, 31 patients had caseation necrosis and
evidence of TB. Laparoscopy was performed on 48
patients, 21 of them had diagnostic features of TB.
Five patients died after initiation of therapy. Imaging
is a common diagnostic tool for abdominal illnesses,
the radiological findings in TB of the abdomen have
been studied in KSA.29 Over a 5-year period from
1986, Denton29 reviewed all abdominal TB cases
from a hospital in Jeddah. Twenty-three patients
were diagnosed with abdominal TB. Purified protein
derivative was positive in 85% of patients tested.
Pulmonary involvement as evidenced on chest
radiology was seen in 43% of patients. Tuberculous
peritonitis was the most common form seen in 52%
of patients. Ultrasound and computerized
tomography (CT) scan of the abdomen were useful in
identifying lymphadenopathy, ascites, and omental
thickening. The most useful diagnostic tool for
tuberculous peritonitis was laparoscopy and
peritoneal biopsy. Ultrasound of the abdomen and
CT scan were also helpful in identifying focal lesions
in liver and other organs, and directing percutaneous
biopsies. The alimentary tract was affected in 30% of
the cases and barium studies were useful for this type
of involvement. Peritoneal TB was reported among
41 cases from one center in KSA.30 Alrajhi et al30

found that patients who received corticosteroids
along with antituberculous therapy had less
complications in terms of intestinal obstruction and
need for surgery. However, certain safeguards have
to be considered in these patients before
corticosteroids are added to empirical
antituberculous therapy.30,31 Hepatic granuloma
deserves a special mention as it is encountered often
in clinical practice. These lesions were seen in 59
out of 404 liver biopsies (15%) between 1982-1988
in the Eastern Province.32 Satti et al32 tried to
determine an etiology for each of these biopsies.
Bilharziasis accounted for 54% of the cases,

followed by TB in 32% of the cases, 7% were due to
brucellosis. Only 3 patients had caseating granuloma.
If no Schistosoma ova are seen in a liver biopsy
showing granuloma and Brucella serology is
negative, TB is the most likely cause in KSA.

Bone and joint tuberculosis. Tuberculosis of the
bones and joint is a common type of extrapulmonary
TB. Worldwide, out of 20,000 cases of
extrapulmonary TB, 19% were bone and joints
related.33 It constituted between 4 and 10% of
extrapulmonary TB cases in 2 large series from
KSA.7,10 In a detailed report of bone and joint TB in
KSA, El Titi et al33 reviewed 68 cases diagnosed
between 1982 and 1985 in Riyadh. They included
spine cases as bone. These were up to 57% of all
bone and joint cases. Knee joint was involved in 14%
of patients followed by hip in 10%. Diagnosis was
mostly confirmed by sampling. Histopathology was
diagnostic in 91% and culture was positive in 60% of
sampled patients. 

Pleural tuberculosis. Pleural effusion is a well-
known manifestation of TB. In developed countries,
it is considered the 2nd most common form of
extrapulmonary TB accounting for 24% of cases in
1990.5 In contrast, in both of the 2 large series of
extrapulmonary TB, pleural effusion was not
mentioned. It was probably considered part of
pulmonary disease.7,10 In a prospective review of all
pleural effusion cases over 5 years ending in 1991 in
the Eastern Province, TB was the most common
cause accounting for 37% of the 201 patients
matching the definition.34 It was followed by
neoplastic etiology in 18%, then parapneumonic and
congestive cardiac failure in 14% of patients for
each. All cases of tuberculous pleural effusion were
unilateral. The mean age of patients with tuberculous
effusion was lower than the mean for all patients
with pleural effusion, 33 years versus 43 years. Of
note, only one of every 3 patients with tuberculous
effusion was a national. The same investigators
reported the clinical details of patients with
tuberculous effusion.35 Out of 253 patients with
pleural effusion, 89 (35%) were related to TB.
Purified protein derivative was positive in 92% of
patients, and only 3.4% had abnormal chest
radiography. Diagnosis was confirmed using pleural
biopsy. Histopathology was consistent with TB in
64% and increased to 74% after 2nd biopsy. Culture
for TB was positive from the biopsy in 69% of
patients compared to 10% positive culture rate from
pleural fluid. In another report of tuberculous
pleurisy from Riyadh, 10 out of 61 (16%) patients
with tuberculous pleurisy had paradoxical response
with increased effusion after antituberculous
chemotherapy without corticosteroids.36

Miliary tuberculosis. Miliary TB refers to the
radiological pattern of the lungs in patients with
unchecked hematogenous dissemination of M.
tuberculosis. Disseminated TB may not be associated
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with miliary disease in pulmonary radiography. The
2 terms are used interchangeably in the literature.37

From one institute, KFSHRC, disseminated TB
accounted for 14% and 10% during the late 1970s
and late 1990s.7,9 The disease has been quantified in
one series from KSA.38 Dahmash et al38 noted that in
elderly patients, miliary TB was found in 20% of all
TB cases. The largest series of miliary TB was from
Riyadh.37 Out of 780 patients with TB between 1990-
1997, 47 (6%) had miliary disease. The mean age for
these patients was 61 years. The most common
associated condition was diabetes mellitus, noted in
26% of the patients. Miliary pattern on chest
radiology was noted in 89% of the patients. Mortality
was 21% and occurred within the first month of
diagnosis. The investigators believe that reactivation
is an important feature in their patients as 25% of
them had history of TB.

Other forms of extrapulmonary
tuberculosis. Among all cases of extrapulmonary
TB, pericardial involvement was noted in 3% of
patients from one hospital in Riyadh,7 and 1% from a
hospital in Jeddah.10 Tuberculosis is the most
common cause of constrictive pericardial disease
requiring intervention in KSA. It was found to be the
cause of 83% of patients undergoing pericardectomy
for constrictive pericarditis between 1981-1989 in
Jeddah.39 Another less frequent form of
extrapulmonary TB that has been noted and reported
from KSA is urogenital.10,40,41 Chattopadhyay et al40

reported on 40 female patients with genital TB over
5 years between 1979 and 1983. They constituted
0.45% of all gynecological admissions, and 4.2% of
945 infertile women. The disease was cured in 77%
of patients with anti-TB chemotherapy and
complicated with tubal pregnancy, and absence of
uterine conception. Prostatic and epididymal TB was
reported to constitute 16% of extrapulmonary TB.10

Other rare forms had been reported and are
mentioned to remind clinicians that TB can present
with countless ways and involvement especially in
an area of high endemicity. Examples include TB of
the breast,42 parotid glands,43 the pancreas,44 the
sternum,45 and even neonatal TB.46 The availability of
better access to care and diagnostic facilities should
be coupled with better clinician awareness about
extrapulmonary TB and its forms. Surrogate markers
of TB like PPD and chest radiology may not be
helpful for extrapulmonary TB. Tissue diagnosis by
histopathology and culture for acid fast bacilli should
be attempted. Drug-resistant M. tuberculosis is of
concern and not limited to pulmonary disease.9,47 The
recent increase in rates and proportions of
extrapulmonary TB in KSA make the importance of
early diagnosis and treatment to impact even on
health care cost and planing. 

References

  1. Johnson JL, Ellner JJ. Tuberculosis and atypical
mycobacterial infections. In: Guerrant RL, Walker DH,
Weller PF, editors. Tropical infectious diseases, principles,
pathogens, and practice. Philadelphia (PA): Churchill
Livingstone; 1999. p. 449-456.

  2. Ministry of Health. Tuberculosis. First Annual Health
Report. Riyadh (KSA): Ministry of Health; 1979. p. 199-
208.

  3. Ministry of Health. Tuberculosis. Annual Health Report.
Riyadh (KSA): Ministry of Health; 1991. p.  252-258.

  4. Ministry of Health. Tuberculosis. Annual Health Report,
1997. Riyadh (KSA): Ministry of Health; 1997. p. 46-49.

  5. Thorton GF. Extrapulmonary tuberculosis, excluding the
central nervous system. In: Rossman MD, MacGregor RR,
editors. Tuberculosis: Clinical Management and New
Challenges. New York (NY): McGraw-Hill Inc; 1995. p.
173-177.

  6. Jereb JA, Kelly GD, Dooley SW, Cauthen GM, Snider DE.
Tuberculosis morbidity in the United States: final data, 1990,
in CDC surveillance summaries. MMWR 1991; 40: 23-27.

  7. Froude JR, Kingston M. Extrapulmonary tuberculosis in
Saudi Arabia, a review of 162 cases. King Faisal Specialist
Hospital Medical Journal 1982; 2: 85-95.

  8. Shanks NJ, Khalifa I, Al Kalai D. Tuberculosis in Saudi
Arabia. Saudi Med J 1983; 4: 151-156.

  9. Alrajhi AA, Abdulwahab S, Almodovar E, Al-Abdely H.
Risk factors for drug-resistant Mycobacterium tuberculosis
in Saudi Arabia. Saudi Med J 2002; 23: 305-310.

10. Mokhtar A, Salman K. Extrapulmonary tuberculosis. Saudi
Med J 1983; 4: 317-322.

11. Zaman R. Tuberculosis in Saudi Arabia: epidemiology and
incidence of Mycobacterium tuberculosis and other
mycobacterial species. Tubercle 1991; 72: 43-49.

12. Thabet JH, Ali F, Ibrahim BB. Incidence of tuberculous neck
masses in the central zone of Saudi Arabia. J R Coll Surg
Edinb 1984; 29: 226-228.

13. Ibekwe AO, Shareef ZA, Kindy SA. Diagnostic problems of
tuberculous cervical adenitis scrofula. Am J Otolaryngol
1997; 18: 202-205.

14. Morad NA. Tuberculous cervical lymphadenopathy: should
antituberculous therapy be preceded by histological proof?
Trop Doct 2000; 30: 18-20.

15. Lau SK, Wei WI, Hsu C, Engzell UC. Efficacy of fine
needle aspiration cytology in the diagnosis of tuberculous
cervical lymphadenopathy. J Laryngol Otol 1990; 104: 24-
27.

16. Gupta SK, Chugh TD, Sheikh ZA, Al-Rubah NA.
Cytodiagnosis of tuberculous lymphadenitis. A correlative
study with microbiologic examination. Acta Cytol 1993; 37:
329-332.

17. Bahemuka M, Babiker MA, Wright SG, Al-Orainey I, Obeid
T. The pattern of infection of the nervous system in Riyadh:
a review of 121 cases. Q J Med 1988; 68: 517-524.

18. Bahemuka M, Murungi JH. Tuberculosis of the nervous
system A clinical  radiological and pathological study of 39
consecutive cases in Riyadh Saudi Arabia. J Neurol Sci
1989; 90: 67-76.

19. Harder E, Al-Kawi MZ, Carney P. Intracranial tuberculoma:
conservative management. Am J Med 1983; 74: 570-576.

20. Jinkins JR, Al-Kawi MZ, Bashir R. Dynamic computed
tomography of cerebral parenchymal tuberculomata.
Neuroradiology 1987; 29: 523-529.

21. Babiker MA, Taha SA. Meningitis in children of Riyadh. J
Trop Med Hyg 1984; 87: 245-248.

22. Weaver P, Lifeso RM. The radiological diagnosis of
tuberculosis of the adult spine Skeletal. Radiology 1984; 12:
178-186.



       
 508     Saudi Med J 2002 Vol. 23 (5) www.smj.org.sa    

Extrapulmonary tuberculosis ... Alrajhi & Al-Barrak

23. Al-Karawi MA, Mohamed AE, Yasawy MI, Graham DY,
Shariq S, Ahmed AM et al. Protean manifestation of
gastrointestinal tuberculosis: report on 130 patients. J Clin
Gastroenterol 1995; 20: 225-232.

24. Mohamed AE, Ven D, Al-Karawi MA, Hanid MA, Yasawy
I. Lower gastrointestinal tract pathology in Saudis: results of
endoscopic bipsy findings in 1600 patients. Annals of Saudi
Medicine 1987; 7: 48-53.

25. Isbister WH, Hubler M. Inflammatory bowel disease in
Saudi  Arabia:   presentation   and    initial    management.   J
Gastroenterol Hepatol 1998; 13: 1119-1124.

26. Ferentzi CV, Sieck JO, Ali MA. Colonoscopic diagnosis and
medical treatment of ten patients with colonic tuberculosis.
Endoscopy 1988; 20: 62-65.

27. Kirsner JB, Shorter RG. Recent developments in nonspecific
inflammatory bowel disease. N Engl J Med 1982; 306: 837-
848.

28. Al-Quorain AA, Satti MB, Al-Freihi HM, Al-Gindan YM,
Al-Awad N. Abdominal tuberculosis in Saudi Arabia: a
clinicopathological study of 65 cases. Am J Gastroenterol
1993; 88: 75-79.

29. Denton T, Hossain J. A radiological study of abdominal
tuberculosis in a Saudi population, with special reference to
ultrasound and computed tomography. Clin Radiol 1993; 47:
409-414.

30. Alrajhi AA, Halim MA, Al-Hokail A, Alrabiah F, Al-Omran
K. Corticosteroid treatment of peritoneal tuberculosis. Clin
Infect Dis 1998; 27: 52-56.

31. Haas DW. Is adjunctive corticosteroid therapy indicated
during tuberculous peritonitis? Clin Infect Dis 1998; 27: 57-
58.

32. Satti MB, Al-Freihi H, Ibrahim EM, Abu-Melha A, Al-
Ghassab G, Al-Idrissi HY et al. Hepatic granuloma in Saudi
Arabia: a clinicopathological study of 59 cases. Am J
Gastroenterol 1990; 85: 669-674.

33. El Titi A, El Zein M, Attar D. Tuberculosis of bones and
joints at the Riyadh Armed Forces Hospital. Saudi Med J
1987; 8: 147-154.

34. Al-Qorain A, Larbi EB, Al-Muhanna F, Satti MB, Baloush
A, Falha K. Pattern of pleural effusion in Eastern Province of
Saudi Arabia: a prospective study. East Afr Med J 1994; 71:
246-249.

35.
Al-Quorain A, Larbi EB, Satti MB, Al-Muhanna F, Baloush
A. Tuberculous pleural effusion in the eastern province of
Saudi Arabia. Trop Geogr Med 1994; 46: 298-301.

36. Al-Majed SA. Study of paradoxical response to
chemotherapy in tuberculous pleural effusion. Respir Med
1996; 90: 211-214.

37. Al-Jahdali H, Al-Zahrani K, Amene P, Memish Z, Al-
Shimemeri A, Moamary M et al. Clinical aspects of miliary
tuberculosis in Saudi adults. Int J Tuberc Lung Dis 2000; 4:
252-255.

38. Dahmash NS, Fayed DF, Chowdhury MN, Arora SC.
Diagnostic challenge of tuberculosis of the elderly in
hospital: experience at a university hospital in Saudi Arabia.
J Infect 1995; 31: 93-97.

39. Raffa H, Mosieri J. Constrictive pericarditis in Saudi Arabia.
East Afr Med J 1990; 67: 609-613.

40. Chattopadhyay SK, Sengupta BS, Edrees YB, Al-Meshari
AA. The pattern of female genital tuberculosis in Riyadh
Saudi Arabia. Br J Obstet Gynaecol 1986; 93: 367-371.

41. Teklu B, Ibrahim A. Tuberculosis of prostate. Saudi Med J
1990; 11: 74-75.

42. Irani DJ. Tuberculosis of the breast. Saudi Med J 1984; 5:
207-210.

43. Abdulhamid O. Tuberculosis of the parotid gland. Annals of
Saudi Medicine 1990; 10: 60-62.

44. Ibrahim EM, Al-Sohaibani MO, Al-Suleiman SA, Satti MB,
Al-Mulhim FA, Qaddura F. Tuberculosis of the pancreas: a
rare cause of obstructive jaundice and portal hypertension.
Trop Gastroenterol 1987; 8: 167-172.

45. Ashour M, Pandya L. Tuberculosis of the sternum. Annals of
Saudi Medicine 1990; 10: 57-59.

46. Mahdi AH, Al-Bwardy M, Al-Eissa Y. Case report of
neonatal tuberculosis. Annals of Saudi Medicine 1988; 8:
147-148.

47. Sayes N, Wali S, Samman Y, Osoba AO, Al Dakhil M.
Multidrug-resistant tuberculosis iliopsoas abscess. Annals of
Saudi Medicine 2000; 20: 37-39.


