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Introduction 
Tuberculosis (TB) represents the leading cause of 
deaths by an infectious disease, accounting for 
approximately 3 million deaths worldwide.1,2 It is 
estimated that it represents a quarter of avoidable 
deaths in 3rd world countries.1 TB usually occurs after 
inhalation of aerosolised bacteria which finds home in 
the host's lung from where it can spread to different 
parts of the body via blood or lymphatic, especially in 
an immunocompromised host. This form of TB, known 
as Miliary TB, can involve any part of body such as the 
meninges, the abdomen or the retina.3 

One of the most frequently involved areas in extra 
pulmonary TB (EPTB) is the abdomen. This is usually 
independent of pulmonary TB (PTB) with both 
diseases simultaneously presenting only in 
approximately 5-36% of cases.4 A quarter of those with 
PTB, however, can present with abdominal TB (ATB).5 
While ATB is a frequent occurrence, no specific clinical, 

radiologic or laboratory finding can confirm it; 
therefore the diagnosis of this disease still poses a 
great challenge.6,7 

ATB can affect several structures in the abdomen like 
lymph nodes, gastrointestinal tract (GIT) or the 
peritoneum. All of these present with nonspecific features 
and many of these patients are missed due to lack of 
suspicion.7 TB peritonitis is one such presentation where 
the diagnosis is frequently missed, only to be discovered 
later in the surgical room.7 Several diseases can mimic TB 
peritonitis like carcinomatosis8-10 and it is vital to be able 
to differentiate among these diseases as treatment for 
each of them differs drastically.  

Several studies have been done to differentiate between 
these two diseases8,9 but none compared the findings of 
a computed tomography (CT) scan to a gold standard 
test. The current study was planned to find the difference 
between carcinomatosis and TB on a CT scan while 
keeping histopathology as the gold standard. It also 
planned to examine the sensitivity and specificity of 
several features on a CT scan to diagnose peritoneal TB. 

Materials and Method 
This retrospective diagnostic accuracy review of cases 
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Abstract 
Objective: To differentiate peritoneal tuberculosis from carcinomatosis on computed tomography scan of 
abdomen, taking omental biopsy as the gold standard. 
Method: This retrospective diagnostic accuracy review of cases was conducted at Aga Khan University Hospital, 
Karachi, and comprised patient's medical record files from February 2007 to February 2016. Computed tomography 
scan findings were compared with diagnosis made on the basis of histopathology. Multiple logistics regression 
analysis was done and sensitivity and specificity were tested through Pearson chi square test. 
Results: Of the 98 patients identified, 62(63.2%)were found to be cases of disseminated tuberculosis and 36(36.7%) 
were diagnosed as malignant on histopathology. Computed tomography features were significantly specific to 
differentiate abdominal tuberculosis from carcinomatosis (p=0.004). On computed tomography,4 findings showed 
statistical significance: Smooth thickening of the peritoneum (p<0.001), abdominal mass (p=0.03), lymph node 
necrosis (p=0.024) and high-density ascitic fluid (p<0.001). Out of these, smooth thickening of the peritoneum 
(sensitivity=77%; specificity=86.1%) and high-density ascitic fluid (sensitivity=68.9%; specificity=72.2%) were more 
specific findings. Overall, the sensitivity and specificity of computed tomography was found to be 88.5% and 83.3%, 
respectively. 
Conclusion: Although no single finding on a computed tomography scan was diagnostic proof of peritoneal 
tuberculosis, a combination of findings could reliably distinguish between peritoneal tuberculosis and 
carcinomatosis.  
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was conducted at Aga Khan University Hospital, 
Karachi, and comprised records of all patients who 
underwent CT scans from February 2007 to February 
2016 for abdominal distention and had omental 
biopsy. The study was approved by the institutional 
ethical review committee. Departmental reporting 
search engine was used with the key word 'omental 
biopsy.' All the CT scans had been performed by our 
experienced CT technicians under departmental 
protocols on Toshiba Aquilion ONE 640 and Toshiba 
Aquilion 64 Slice. 

Patient's medical record files were reviewed and CT scan 
findings were compared withthe diagnosis made on the 
basis of histopathology. 

Data included related to patients who were between the 
ages of 17 and 80 years, with omental biopsy and a 
previous CT abdomen done. Records of paediatric 
patients (under 16 years), patients with known abdominal 
malignancy or TB, post-surgical cases with known 
diagnosis and cases without omental biopsy were 
excluded from the study. 

Previous CT scan images and reports were retrieved 
from the departmental reporting search engine. 
Omental biopsy reports were also obtained from 
medical records.  

All the CT scans were reviewed by two consultant 
radiologists, who were blind to the diagnosis. Pearson chi 
square test was applied to check for statistical significance 
between the findings; any value below 0.05 was deemed 
significant. Also, we ran a multiple logistic regression to 
calculate the sensitivity and specificity of a CT scan to 
diagnose TB. 

Results 
A total of 102 patients were identified with abdominal 
diseases and 98(96%) were included after applying the 
exclusion criteria. Of those included, 62(63.2%) were 
found to be cases of disseminated TB and 36(36.7%) 
were diagnosed as malignant on histopathology. 
Comparison of CT findings with histologic diagnosis was 
done (Table-1). 

When comparing CT scan findings to histopathology, 4 
findings on a CT scan showed statistical significance to 
diagnose TB over carcinomatosis; smooth thickening of 
the peritoneum, abdominal mass, lymph node necrosis 
and high density ascitic fluid. Smooth thickening of the 
peritoneum showed good sensitivity and specificity 
(Table-2). 

Multiple logistics regression showed sensitivity of 

88.5% and specificity of 83.3 to diagnose peritoneal TB 
by a CT scan. 

Discussion 
According to various sources, TB accounted for 
approximately 9.6 million infections worldwide, in 
2014.12,13 Although the number is falling, this 
accounts for the single largest infectious disease in 
the world.11 While it is alarmingly common, current 
textbooks pay little attention to the disease,6 perhaps 
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Table-1: Comparison of CT findings with Histologic Diagnosis (N=98). 
 
CT Findings                                                                   Histology*                              P value** 
                                                                        Malignancy              Tuberculosis 
                                                                        (# of cases)                (# of cases) 
 
Smooth Thickening (peritoneum)                    5                                     47                     <0.001 
Yes (%)                                                           20% (n = 1)            77.0%  (n = 36)                 
No (%)                                                            80% (n = 4)            23.0%  (n = 11)                 
Peritoneal Enhancement                                   36                                   60                       0.736 
Yes (%)                                                        100% (n = 36)           98.4% (n = 59)                 
No (%)                                                           0.0% (n = 0)               1.6% (n = 1)                    
Mass                                                                          13                                     7                         0.013 
Yes (%)                                                        38.4%  (n = 5)            14.2% (n = 1)                  
No (%)                                                          61.5%  (n = 8)            88.5% (n = 6)                  
Thickened Terminal Ileum                                  4                                     11                       0.601 
Yes (%)                                                         25% 9 (n = 1)            18.0% (n = 2)                  
No (%)                                                          75% 9 (n = 3)            82.0% (n = 9)                  
Lymphadenopathy                                               35                                   57                       0.697 
Yes (%)                                                      97.14% (n = 34)           93% (n = 53)                   
No (%)                                                          2.85% (n = 1)               7% (n = 4)                     
Lymph node necrosis                                            2                                     17                       0.024 
Yes (%)                                                                  0.0%                     29.5% (n = 5)                  
No (%)                                                           100% (n = 2)            70.5% (n = 12)                 
High density ascitic fluid                                    10                                   42                     <0.001 
Yes (%)                                                           30% (n = 3)               69% (n = 29)                   
No (%)                                                             70% (n = 7                31% (n = 13)                   
 

CT: Computed Tomography 
*Histology was not performed in 1 case. 
** P-value < 0.05 was deemed statistically significant.

Table-2: Sensitivity and Specificity of Specific CT Findings to Differentiate Tuberculosis 
From Carcinomatosis (N=98). 
 
CT Findings                                                             Sensitivity (%)                  Specificity (%) 
 
Smooth thickening (peritoneum)                                  77.0                                         86.1 
Peritoneal Enhancement                                                  98.4                                           0.0 
Mass                                                                                        11.5                                         63.9 
Thickened terminal ileum                                                  18                                           88.9 
Lymphadenopathy                                                             93.4                                           2.8 
Lymph node necrosis                                                         27.9                                         94.4 
High density ascitic fluid                                                  68.9                                         72.2 
 

CT: Computed Tomography 
*Histology was not performed in 1 case.
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because it is a disease of the developing world.13 Also, 
with an estimated 25% of multidrug resistant TB 
(MDR-TB) cases diagnosed,11 we run the risk of TB 
becoming an even bigger threat in the future. 
Therefore, specific features of this disease must be 
found, in the attempt to eradicate this dangerous 
widespread epidemic. Our study primarily focuses on 
differentiating peritoneal TB from carcinomatosis on a 
contrast enhanced CT scan. 

Peritoneal TB has a wide variety of presentations but it 
almost always presents with overt or subclinical 
ascites.14,15 Several causes of carcinomatosis result in 
similar clinical picture like gastrointestinal16 or ovarian 
malignancies.17-19 All of these, including TB 
peritonitis,20 cause exudative ascites. It is then, 
important to differentiate among the conditions. 
When comparing findings of a CT scan to a gold 
standard test, we found several findings to show 
promise in helping diagnose TB peritonitis over 
carcinomatosis. Two of the most reliable findings were 
the smooth thickening of the peritoneum and a high 
density ascitic fluid. Several other studies agree with 
these findings.8-22 Some cases showed a low density 
ascitic fluid, however, it could be explained by an 
earlier stage of the disease characterised by a 
transudate. When looking at the overall sensitivity and 
specificity, these two findings can be strongly 
suggestive of peritoneal TB.  

None of the other findings like, lymphadenopathy or 
a thickened terminal ileum, had a combined high 
sensitivity and specificity due to considerable 
overlap. Together, though, they can strongly support 
the diagnosis of peritoneal TB, as indicated by 
previous studies as well.9,22 One study proved that a 
CT scan was more useful for peritoneal TB than for 
intestinal.23 Our study showed a sensitivity and 
specificity for a CT scan of 88.5% and 83.3%, 
respectively. Another study found a lower sensitivity 
of 69% for the same test although they agree that 
multiple CT findings could help differentiate 
peritoneal TB from carcinomatosis.9 

We recommend keeping a high index of suspicion for 
ATB especially in areas considered at high risk. 
Considering the sensitivity and specificity found in the 
data, CT scan should be widely used as a preliminary 
diagnostic tool in conjunction with other non-invasive 
tests to achieve this level of gold standard.22 Even 
though no single finding is enough to diagnose, 
combining these can reliably differentiate between the 
two diseases. Additionally, combining both a CT scan 
and clinical data can help in differentiating the 

seemingly same presentations of different diseases. 
Lastly, radiologists and primary care specialists should 
be educated about these findings. 

This was a retrospective analysis and all associated 
limitations must be considered. This study was conducted 
in a single private hospital and, hence, only a specific 
demographic was observed. 

Conclusion 
No single finding on a CT scan was enough to diagnose 
peritoneal TB. A combination of findings could reliably 
distinguish between peritoneal TB and carcinomatosis. A 
high degree of suspicion is required, especially in high-
risk populations. 
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