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Abstract- Tuberculosis (TB) is an important health problem in developing countries, with varying clinical 

presentations depending on the organs/systems involved. To study the spectrum of clinical and paraclinical 

aspects of extra pulmonary TB in children suffering from pulmonary TB. This study has been carried out on 

65 children with tuberculosis, admitted in TB wards of National Research Institute of Tuberculosis and Lung 

Disease (N.R.I.T.L.D) during 2004-2006. All patients were investigated according to specific diagnostic 

criteria including; history of contact with TB patient, clinical manifestations, radiological findings, tuberculin 

test and bacteriologic or pathologic results and after confirmation, treatment was administered. Out of 65 

cases, 14 had different types of extra pulmonary tuberculosis, and data concerning following factors were 

studied: age, gender, race, site of involvement, bacteriology, pathology, ADA (ascitic fluid), PCR (tissue 

specimens), history of close contact, HIV tests (ELISA), tuberculin test, radiological findings, and 

immunological studies (in disseminated TB). Of 14 cases, 8 were girls and 6 were boys with mean age of 

8.75±4.2. Nine patients were Iranian and 5 were Afghan. History of close contact was detected in 4 cases. 

Type of involvement was: 5 cervical adenitis, 3 osteoaticular disease, 2 peritonitis and 2 disseminated form of 

tuberculosis, one pericarditis, one renal tuberculosis. Radiological findings showed 4 pulmonary disease and 

3 osteoarticular involvement. Tuberculin skin tests greater than 15 mm observed in 5 cases, 9 patients had 0-5 

mm induration. 4 cases had concomitant pulmonary and extra pulmonary involvement. Positive AFB in 

gastric lavage was recognized in 4 cases, in which 3 showed positive cultures for MTB. Pathological 

examinations in 10 cases revealed granuloma with caseation compatible with tuberculosis, five in 

lymphadenopaty, three in osteoarticular, two in abdominal tuberculosis. According to this study, 20% of 

patients had extra pulmonary involvement, which is comparable to other reports (20-25%) and TB 

lymphadenitis is the most common from of presentation. 
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Introduction 
 
Tuberculosis (TB) constitutes the main infectious cause 
of death and morbidity worldwide (1). 

It has been suggested that several factors have been 
implicated in the current resurgence of tuberculosis, 
including the acquired immunodeficiency syndrome 
(AIDS) epidemic, the emergence of multiple drug 
resistant Mycobacterium tuberculosis (MTB) strains, 
poverty, immigration, homelessness, and inadequate 
tuberculosis control programmes (2).  

An estimated 1.3 million cases of tuberculosis  
and 450000 associated deaths occur annually in  
children (2). 

Extra pulmonary tuberculosis accounts for up to one 
third of all cases (3,4). 

The most striking feature of tuberculosis in patients 
with HIV infection is the extremely high frequency of 
extra pulmonary involvement usually with concomitant 
pulmonary involvement. 

Children show a higher predisposition to the 
development of extra-pulmonary tuberculosis (4). The 
impact of extra pulmonary tuberculosis is greatest 
among infants and young children who tend to develop 
more severe extra-pulmonary disease, especially 
meningitis and military tuberculosis (4-6). 

A significant increase in number of children with 
tuberculosis has been noticed in other studies (7). 
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In particular, the annual incidence of childhood 
tuberculosis in our area is 1.33 cases per 100000 
children during one year (8). 

According to high incidence of tuberculosis in our 
country and the high predisposition of children to 
develop of extra pulmonary tuberculosis and its 
complications, we studied the spectrum of clinical and 
paraclinical aspects of extra pulmonary TB in children 
suffering from extra-pulmonary tuberculosis. 

 
Patients and Methods 

 
This study has been carried out on 65 children with 
tuberculosis, admitted in TB wards of N.R.I.T.L.D 
during 2004-2006. 

All patients were investigated according to specific 
diagnostic criteria including; history of contact with TB 
patient, clinical manifestations, radiological findings, 
tuberculin test and bacteriologic or pathologic results 
and after confirmation, treatment was administered. Out 
of 65 cases, 14 patients had different types of extra 
pulmonary tuberculosis, and data concerning following 
factors were studied: age, gender, race, site of 
involvement, bacteriology, ADA (ascitic fluid), PCR 
(tissue specimens), pathology, HIV test (ELISA), history 
of close contact, tuberculin test, radiological findings, 
and immunological studies (in disseminated TB).  
 
Results  

 
During the study, 14 children were admitted with 

extra pulmonary tuberculosis in our hospital. 8 were 
girls and 6 were boys with mean age of 8.75 ± 4.2. Nine 
patients were Iranian and 5 were Afghan.  

Five of fourteen patients had a lymphadenopaty that 
4 of them were cervical and one was axillary node, 3 

patients had osteoarticular diseases, 2 peritonitis and 2 
disseminated form of tuberculosis, 1 pericarditis, 1 renal 
tuberculosis. History of close Contact was detected in 4 
cases that consist of 2 osteoarticular, renal and 
pericardial tuberculosis.  

Radiological findings showed concomitant 
pulmonary and extra-pulmonary diseases in 4 patients 
with one renal involvement, 2 osteoarticular 
involvements and one cardiac pericarditis.  

Tuberculin skin tests greater than 15 mm observed in 
5 cases (two with adenopathy, one with osteoarticular 
tuberculosis and two with miliary tuberculosis). 

9 patients had 0-5 mm indurations.  
Positive AFB in gastric washing were recognized in 

4 cases that two were in abdominal tuberculosis and one 
in miliary tuberculosis and one in specimen of lymph 
node. In which 3 of them showed positive culture for 
MTB. In one patient the smear of urine specimen was 
positive for M.tuberculosis. Pathological studies in 10 
cases were performed on lymph nodes (5 cases), 
peritoneal biopsy with laparoscopy (2 cases) and bone 
biopsy specimens (3 cases) that revealed granuloma with 
caseation compatible with tuberculosis.  

PCR evaluation on tissue sampling was performed 
on 8 patients (5 lymphadenitis, 2 peritonitis and one 
miliary tuberculosis) that PCR results for M.tuberculosis 
were positive in three patients with peripheral 
lymphadenitis, one with peritonitis, and one miliary 
tuberculosis.  

Measurements of Adenosine de Aminase (ADA) on 
peritoneal fluid were positive in two cases with 
abdominal tuberculosis. All patients had negative HIV 
tests (ELISA). Overall, extra pulmonary tuberculosis 
accounted for 20% of the total 65 cases of tuberculosis 
admitted in TB ward. 

 
Table 1. Characteristic of children with extra-pulmonary infection 

Pathologic 

Caseation 

Granoloma 

Bacteriologic 

AFB(+) in 

GW 

CXR 

Involvement 

Positive 

TST 

Close 

Contact 

No of patients 

(percent) 

Site of extra-

pulmonary 

Involvement 

 

5 

 

3 

2 

 

NO 

 

NO 

NO 

 

1 

 

NO 

2 

 

1 

 

NO 

NO 

 

NO 

 

2 

NO 

 

NO 

 

1 

1 

 

2 

 

2 

None 

 

1 

 

None 

None 

 

Negative 

 

Positive 

Negative 

 

Negative 

 

Positive 

Positive 

 

5(35/7%) 

 

3(21/4%) 

2(14/2%) 

 

2(14/2%) 

 

1(7/1%) 

1(7/1%) 

Peripheral 

Lymphadenitis 

Osteoarticular 

Abdominal  

Tuberculosis 

Miliary  

Tuberculosis 

Pericarditis 

Renal  

Tuberculosis 
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Figure 1. Distribution of patients with extra-pulmonary tuberculosis with reference to site of infection 

 
 

Discussion 
 

Tuberculosis has been declared global emergency. It is 
one of the most devastating and widespread infections in 
the world. 

Before the availability of agents with activity against 
Mycobacterium tuberculosis, the development of 
tuberculosis was associated with a progressive course 
and fatal outcome in up to 50% of patients (2). 

Children are more likely to develop disease after 
infection and are significantly develop extra-pulmonary 
and severe disseminated disease than adults. According 
to other studies infants are more susceptible to severe 
forms of tuberculosis and miliary tuberculosis (1).  

Superficial lymphadenitis and meningitis more seen 
in preschool children, and pleural effusion and skeletal 
tuberculosis are dominant in older children, our findings 
confirmed age dependent changes in extra pulmonary 
tuberculosis. 

According to this study 20% of patients had extra-
pulmonary involvement, with is comparable to other 
reports (20%-25%) and TB lymphadenitis is the most 
common form of presentation (8). 

As expected, superficial lymphadenitis constituted 
the predominant manifestation of extra pulmonary 
tuberculosis among the patients studied (35%). 

The cervical (4 patients) and axillary (1 patient) 
lymphadenopaties were the most frequently involved 
nodes. One Patient had concurrent site of hilar 
adenopathies, compare with other article that patients 
with lymphadenitis had hilar lymphadenopaty and 
adenoid tonsils and nasal tubercle (7). 

For diagnosis we performed excisional biopsy in all 
patients for pathological and bacteriological studies and 
detection of MTB with PCR, that in three patients PCR 
results for MTB were positive.  

Jain et al in a tertiary care teaching hospital in India 
evaluated dot-ELISA and PCR by using the IS 6110 
primer and claims that ELISA was more sensitive and 
detected 93.2% percent of tuberculosis lymphadenitis; 
where as PCR and FNA cytology (FNAC) detected 82.5 
and 61 percent cases (9).  

Four patients (28%) had pulmonary and extra 
pulmonary involvement; other studies have reported the 
increase in the number of children that present with 
pulmonary and extra pulmonary tuberculosis (7). 

In the present series, 21% of patients developed 
skeletal tuberculosis, the following sites were affected: 
thoracic vertebra and one knee joint. Tuberculosis of the 
spine is more severe in children less than 10 years of 
age. The rate of musculoskeletal tuberculosis in another 
study was reported 5% of 102 patients (7). 

The average of vertebral involvement and 
destruction is more in children leading to more severe 
deformity and disability (10). Atypical spinal 
tuberculosis manifestation as an involvement of single 
vertebral extradural extra osseous involvement 
presenting as abscess, and isolated infection of the 
neural arch and spinal tuberculosis in newborn have 
been reported (11). In a systematic review of 
chemotherapeutic treatment for spinal TB, was 
concluded that 9 months of therapy is probably 
sufficient for the majority of cases (12). Our cases were 
treated medically for 9 months. In other trials they 
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treated skeletal tuberculosis surgically that isn't 
comparable with our report (7). 

Two patients (14%) developed peritonitis with 
abdominal pain and fever and ascites. In such other 
study abdominal tuberculosis is reported about 2% of 
patients with extra pulmonary tuberculosis. In India, 
abdominal tuberculosis (AFB) accounts for 0/8 percent 
of all hospital admissions.13 Gastrointestinal tuberculosis 
is reported in 10 to 20 percent of patients suffering from 
pulmonary tuberculosis, whereas associated pulmonary 
tuberculosis is noted in 20-75 percent of patients with 
ATB (1). 

In our series we hadn’t any association with 
pulmonary tuberculosis and ATB. 

These two cases of peritonitis had negative PPD 
compare to other reports that patients with abdominal 
tuberculosis had positive PPD (7). Our two patients had 
positive smear for AFB and positive culture for ascitic 
fluid. Most cases of ATB are due to the human strain of 
M.tuberculosis are reported (1), such our study. In a 
recent study of 26 children from San Diego, M.bovis 
was isolated in 80% of the 71% culture positive cases.14 
PCR may be used to diagnosis tuberculosis rapidly by 
identifying DNA from M.T.B in clinical samples 
negative by microscopic examination. Result of PCR 
Sampling for M.tubercolosis was positive in one patient. 
A major recent advance in the diagnosis of TB 
peritonitis is the determination of ADA activity. Levels 
rise as a result of stimulation of T cells in response to 
mycobacterial antigens (15). 

A peritoneal fluid ADA value of over 33 μ/L has 
been reported to have a sensivity of 93 percent, as 
specificity of 96 percent and positive predictive value of 
93 percent in the diagnosis of abdominal tuberculosis.16 

False negative results may be noted in AIDS related 
tuberculosis and when the ascitis total protein is low.16 

In our two cases of abdominal tuberculosis ADA 
detection of ascitis specimens were positive. 

Two patients had disseminated form of tuberculosis, 
the following symptoms were present: fever, cough. 
FTT, tachypnea, night sweats. 

One patient had positive PPD up to 15mm, compare 
with other data's that reported the median tuberculin skin 
test induration's in miliary tuberculosis about 10mm (7). 
One of patients had positive smear of AFB and no one 
had positive culture. Maltezou was detected that their 
patients with miliary tuberculosis had positive culters for 
M.T.B in gastric washing (7). One of our patients had 
positive PCR for M.tuberculosis on gastric washing 
specimens. Immunological studies (Immunoglobulin 
measures, NBT test and flocytometry) in two patients 

were normal. The most common form of cardiac 
tuberculosis is pericarditis. It is rare occurring in 0/5-4% 
of tuberculosis cases in children (8), one child was 
admitted with fever, chest pain, weight loss and 
respiratory distress, chest imaging findings included 
cardiomegaly, miliary tuberculosis, pericardial 
thickening, accumulating of pericardial fluid, and 
adhesions within the pericardial space. The patient 
treated with pericardial window and medical therapy, 
compare with the case of pericarditis that reported was 
treated with paracentesis and 12 months INH and RIF 
(7).  

Renal involvement in tuberculosis is reactivation of 
primary tuberculosis and one of the late presentations of 
tuberculosis (1). Renal infection is by definition bilateral 
owing to the hematogenous spread but clinically 
significant involvement is usually unilateral (1). The 
kidney may be involved in miliary tuberculosis but renal 
dysfunction is not a common feature of such a 
presentation. Urinary PCR is recommended for instant 
diagnosis and screening before further examination (1). 
In our cases, a 4 years girl with pulmonary tuberculosis 
and microscopic pyuria, sterile urine on routine culture 
but acid-fast bacilli in the urinary sedimentation, 
negative TST and pulmonary involvement in CXR with 
unilateral pyelocalyceal dilation and erosion of the 
papillary tip in IVP, that indicates renal tuberculosis. 

Maltezou et al. was reported that 13% of patients 
with extra pulmonary tuberculosis had meningitis.7 
Tuberculous meningitis remains the most serious form 
of extra-pulmonary tuberculosis and long term 
complications only occurred in patients with younger 
age with involvement of CNS.7 In the present study we 
hadn’t any cases with neurotuberculosis, may be due to 
mass prophylaxis with BCG vaccination in our 
population. 

Extra pulmonary involvement occurs in more than 
70 percent of patients with tuberculosis and preexisting 
AIDS or AIDS diagnosed soon after but only in 24 to 45 
percent of patients with tuberculosis and less advanced 
HIV infection (17). 

HIV tests in our patients were negative. 
The treatment of extra-pulmonary tuberculosis is 

medically and surgical (6). But in the current study all 
children with extra pulmonary tuberculosis were 
successfully treated medically with anti tuberculosis 
drugs. In conclusion, child hood tuberculosis reflects the 
inadequacy of public health system in controlling 
transmission of infection in the community. Prompt and 
efficient identification of the source of transmission and 
application of effective environmental measures are 
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intimately linked to the control of childhood 
tuberculosis.  
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