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ABSTRACT 
 
Context Pancreatic tuberculosis is an 
extremely rare clinical entity, despite the high 
prevalence of tuberculosis worldwide. The 
pancreas is protected from direct 
environmental exposure; therefore most cases 
of pancreatic tuberculosis arise from 
contiguous infection from peri-pancreatic 
lymph nodes or rarely from hematogenous 
spread. Pancreatic tuberculosis can present as 
a cystic or solid pancreatic mass mimicking 
pancreatic malignancy. Diagnosing pancreatic 
tuberculosis is a clinical challenge and most 
cases are diagnosed after surgical exploration 
for presumed pancreatic cancer. Endoscopic 
ultrasound-guided fine needle aspiration 
(EUS-FNA) is being used more frequently for 
imaging and sampling of pancreatic lesions. 
Immediate cytopathologic examination of 
tissue sampled by EUS increases the 
diagnostic yield and is standard in many 
institutions. 
 
Case report Herein, we describe the case of a 
woman with a pancreatic mass subsequently 
diagnosed with pancreatic tuberculosis via 
EUS-FNA. Intraprocedural immediate 
cytologic evaluation prompted samples to be 
sent for appropriate microbiological culture. 
 
Conclusion This case demonstrates the 
importance of real-time on-site cytopathology 
input during EUS-FNA procedures. 

 
INTRODUCTION 
 
Pancreatic tuberculosis is an extremely rare 
clinical entity, especially in immuno-
competent individuals. In most instances, it 
occurs in the setting of disseminated or 
miliary tuberculosis. Tuberculosis of the 
pancreas may mimic malignancy by 
presenting as a solid or mixed solid/cystic 
lesion on imaging studies. Diagnosis usually 
is made on surgical exploration. Herein, we 
describe a case of isolated primary pancreatic 
tuberculosis in an otherwise healthy adult 
woman. Diagnosis of pancreatic tuberculosis 
was made using EUS-FNA. 
 
CASE REPORT 
 
A 71-year-old African-American woman with 
hypertension presented to her primary care 
physician with mild epigastric discomfort and 
back pain. Her symptoms started insidiously 3 
weeks prior to presentation and were 
unrelated to meals or bowel movements. She 
denied fever, jaundice and nausea. The back 
pain was worse when lying supine. Ibuprofen 
and famotidine did not relieve her symptoms. 
Physical examination was unremarkable with 
a benign, non-tender abdomen and no 
localized spinal tenderness. Initial laboratory 
evaluation revealed a mild normocytic anemia 
(hematocrit: 31.4%; reference range: 34.1-
43.3%). Serum electrolytes, blood urea 
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nitrogen (BUN), creatinine, bilirubin, 
transaminases, amylase and lipase were 
normal. Alkaline phosphatase was minimally 
elevated (193 IU/L; reference range: 40-125 
IU/L). Thoracic and lumbar spine X-rays 
were unremarkable. The patient was treated 
empirically with omeprazole (20 mg/day) and 
advised to stop ibuprofen. 
She returned to her primary care physician 3 
weeks later with a 8 kg weight loss, malaise, 
and continued epigastric and back pain. A 
computed tomographic (CT) scan of the 
abdomen and pelvis was performed revealing 
a large complex heterogeneous mass (6.8x8.4 
cm) in the neck of the pancreas that appeared 
to invade the liver (Figure 1). The mass 

encased the portal vein and hepatic artery; the 
superior mesenteric vessels and splenic vein 
were patent. There was no evidence of 
pancreatic duct or bile duct dilatation. The 
patient was referred to an oncologist given 
concern for an unresectable pancreatic cancer. 
A CT-guided biopsy was performed revealing 
atypical cells with an inflammatory 
component, but no definitive evidence of 
malignancy. 
The patient was then referred for EUS-FNA 
for a tissue diagnosis. EUS revealed a large, 
heterogeneous mass with poorly defined 
margins (Figure 2) that appeared to displace 
the left hepatic lobe rather than invade it. The 
lesion appeared atypical for a primary 
pancreatic neoplasm. EUS-FNA was 
performed with immediate cytologic 
interpretation revealing granulomatous 
inflammation (aggregates of epithelioid 
histiocytes, lymphocytes and plasma cells) 
(Figure 3). Given the preliminary cytologic 
findings, additional FNA samples were 
obtained and sent for mycobacterial and 
fungal stains and culture. 
The final cytologic reading reported 
granulomatous inflammation without 
evidence of malignancy. Stains for acid fast 
bacilli and fungal organisms were negative. 
The patient refused any additional evaluation 
at that time. Five weeks later, acid fast bacilli 
were cultured from the FNA sample and 

Figure 1. CT scan image revealing a large hypodense 
mass involving the head and neck of the pancreas and 
seemingly invading the left lobe of the liver. 

Figure 3. Cell block prepared from the pancreatic fine 
needle aspirate demonstrating granulomatous 
inflammation including histiocyte aggregates, 
lymphocytes and neutrophils (hematoxylin and eosin, 
400x). 

Figure 2. Endoscopic ultrasound guided fine needle 
aspiration of the pancreatic mass. 
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identified as Mycobacterium tuberculosis by 
deoxyribonucleic acid (DNA) probe. 
The patient was referred to an infectious 
disease expert. Chest X-ray was normal and a 
CT scan of the chest did not reveal pulmonary 
nodules or lymphadenopathy. An abdominal 
CT scan did not reveal any other intra-
abdominal pathology except the complex 
pancreatic mass as mentioned above. There 
was no evidence to suggest disseminated or 
pulmonary tuberculosis and she was 
diagnosed to have isolated primary pancreatic 
tuberculosis. She was not immunosuppressed 
and serological testing for human 
immunodeficiency virus (HIV) infection was 
negative. There was no history of travel to 
endemic areas. Interestingly, a few of the 
patient’s classmates in grade school had died 
of tuberculosis. This remains the only known 
exposure. 
Anti-tubercular treatment was initiated with 
four drug therapy (isoniazid, rifampin, 
pyrazinamide, ethambutol) pending 
sensitivities. The Mycobacterium tuberculosis 
isolate returned resistant to ethambutol; 
therefore, she continued on a three drug 
regimen for two months after which she 
received isoniazid and rifampin for total 
treatment duration of six months. Three 
months into treatment, the pancreatic mass 
had disappeared on repeat CT imaging 
(Figure 4). She tolerated the treatment well, 

gained weight, and was asymptomatic 4 
months after completing therapy. 
 
DISCUSSION 
 
Almost one third of the world’s population is 
infected with Mycobacterium tuberculosis, 
claiming approximately 2 million lives per 
year. After years of decline, the number of 
tuberculosis cases in the United States 
increased 20% from 1985 to 1992, likely 
related to the acquired immune deficiency 
syndrome (AIDS) epidemic. In 2003, the 
tuberculosis prevalence in the United States 
was 5.1/100,000 population. In the United 
States, most cases occur in foreign-born 
persons as compared to US-born persons with 
a prevalence of 23.4/100,000 population vs. 
2.7/100,000 population, respectively [1]. 
Abdominal tuberculosis is uncommon, in the 
past accounting for 12% of tuberculosis cases 
in the United States [2]. Abdominal 
tuberculosis usually affects the bowel, 
particularly the ileo-cecal area but can also 
occur in the liver, spleen and mesenteric 
lymph nodes [3, 4]. Pulmonary and 
abdominal tuberculosis co-exist in only 5-
36% of patients [5]. 
Pancreatic tuberculosis is extremely rare even 
in countries with high endemism. Bhansali, in 
a 300 case review of surgically confirmed 
abdominal tuberculosis in India, found no 
cases of pancreatic tuberculosis; the majority 
involved the alimentary canal (196/300, 
65.3%), whereas the remaining (104/300, 
34.7%) involved lymph nodes or the 
peritoneum [3]. Most cases of pancreatic 
tuberculosis appear to occur in the setting of 
miliary tuberculosis, as supported by two 
large reviews. Auerbach did not find any 
cases of isolated pancreatic tuberculosis in 
1,656 autopsies performed on tuberculosis-
infected patients. Two-hundred ninety-seven 
patients (17.9%) in his series had acute 
generalized miliary tuberculosis, with 14 of 
these (4.7%) having tubercular involvement 
of the pancreas [6]. In another review of 526 
autopsies of patients with miliary tubercul-
osis, pancreatic involvement was found in 
only 11 cases (2.1%) [7]. 

Figure 4. CT scan image showing resolution of 
pancreatic mass after three months of anti-tubercular 
treatment. 
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Fewer than 40 cases of isolated pancreatic 
tuberculosis have been reported. The rarity of 
this infection is supported by several 
observations. The pancreas is uniquely 
situated in the retroperitoneum, protected 
from direct environmental exposure. Purified 
lipases, pancreatic extracts, and DNAses 
appear to have antimycobacterial effects [8, 
9]. Thus, the pancreas is relatively resistant to 
mycobacterial invasion, requiring a large 
intrapancreatic inoculum of Mycobacterium 
tuberculosis to cause pancreatic lesions [10]. 
The two postulated routes of spread are 
directly from involved peripancreatic lymph 
nodes and more rarely from hematogenous 
spread. 
Common clinical manifestations include 
abdominal pain (75%) and anorexia with 
weight loss (69%). Approximately 50% of 
patients with pancreatic tuberculosis have 
fever and night sweats, whereas back pain and 
jaundice occur less commonly (31-40%) [11]. 
Infrequently, pancreatic tuberculosis may 
present as acute pancreatitis with radiographic 
findings of pancreatic enlargement and edema 
[12, 13]. Other rare manifestations include 
obstructive jaundice, gastrointestinal bleeding 
via direct invasion of a peripancreatic artery, 
pancreatic abscess, chronic pancreatitis, 
diabetes, and splenic vein thrombosis [14, 15, 
16, 17, 18]. Laboratory abnormalities include 
anemia, lymphocytopenia, elevated 
erythrocyte sedimentation rate, elevated 
transaminases, and alkaline phosphatase seen 
in approximately 50% of cases [11]. 
Radiographically, complex cystic lesions are 
reported more frequently than solid masses. 
Findings that may suggest mycobacterial 
infection include the presence of rim-
enhanced lymph nodes in the peripancreatic 
region or the mesentery, ascites, and a 
thickened bowel wall in the ileo-cecal region 
[19, 20]. As the clinical and radiographic 
presentation mimics pancreatic cancer, 
preoperative diagnosis of pancreatic 
tuberculosis is rare. Most reported cases have 
been diagnosed via laparoscopic biopsy or at 
laparotomy. Percutaneous (ultrasound or CT-
guided) FNA has more recently diagnosed 
pancreatic tuberculosis, however there are 

less than 10 reported cases worldwide [21, 
22]. This may be due to the fact that acid fast 
bacilli are rarely seen on FNA specimens and 
culture of Mycobacterium tuberculosis 
requires prolonged incubation. Additionally, 
as percutaneous FNA is usually performed for 
the suspicion of pancreatic cancer, the FNA 
sample is not routinely sent for mycobacterial 
stain and culture. 
EUS-FNA has emerged as an excellent tool to 
both image and sample pancreatic lesions 
[23]. It is the most sensitive and specific 
method to identify pancreatic masses, and the 
American Joint Commission on Cancer now 
recommends EUS-FNA as the preferred 
diagnostic modality for pancreatic masses 
[24]. The presence of an on-site cytologist for 
immediate interpretation is common practice 
in most high volume EUS centers [25]. On-
site cytologic evaluation has been shown to 
increase the diagnostic yield by 10-15% [26, 
27, 28] and can decrease procedure time and 
potential complications through avoidance of 
unnecessary needle passes once diagnostic 
tissue is obtained.  
The patient presented was felt to have 
unresectable pancreatic cancer. Her ultimate 
diagnosis was isolated primary pancreatic 
tuberculosis based on imaging and a positive 
culture of an EUS-FNA sample. On-site 
cytology feedback was crucial to the 
successful outcome of this case, as immediate 
interpretation of the FNA sample directed the 
appropriate cultures, and ultimate curative 
therapy. To our knowledge, this is the first 
reported case of isolated primary pancreatic 
tuberculosis diagnosed by EUS-FNA. 
 
 
Received November 14th, 2005 - Accepted 
January 13th, 2006 
 
Keywords Biopsy, Fine-Needle; 
Endosonography; Pancreas; Pathology; 
Tuberculosis 
 
Correspondence 
Neeraj Kaushik 
Division of Gastroenterology, Hepatology and 
Nutrition 



JOP. J Pancreas (Online) 2006; 7(2):205-210. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 7, No. 2 - March 2006. [ISSN 1590-8577] 209

University of Pittsburgh School of Medicine 
200 Lothrop Street 
Mezzanine Level C-Wing 
Pittsburgh, PA 15213 
USA 
Phone: +1-412.648.9115 
Fax: +1-412.648.9378 
E-mail: kaushikn@dom.pitt.edu 
 
 
References 

1. Trends in Tuberculosis - United States, 1998-2003. 
Morbidity and Mortality Weekly Report 2004; 53:209-
14. 

2. Farer LS, Lowell AM, Meador MP. 
Extrapulmonary tuberculosis in the United States. Am 
J Epidemiol 1979; 109:205-17. [PMID 425959] 

3. Bhansali SK. Abdominal tuberculosis. Experiences 
with 300 cases. Am J Gastroenterol 1977; 67:324-37. 
[PMID 879148] 

4. Alvarez S, McCabe WR. Extrapulmonary 
tuberculosis revisited: a review of experience at Boston 
City and other hospitals. Medicine (Baltimore) 1984; 
63:25-55. [PMID 6419006] 

5. Hulnick DH, Megibow AJ, Naidich DP, Hilton S, 
Cho KC, Balthazar EJ. Abdominal tuberculosis: CT 
evaluation. Radiology 1985; 157:199-204. [PMID 
4034967] 

6. Auerbach O. Acute Generalized Miliary 
Tuberculosis. Am J Pathol 1944; 20:121-36. 

7. Paraf A, Menager C, Texier J. Tuberculosis of the 
pancreas and tuberculosis of the lymph nodes of the 
upper region of the abdomen. Revue Medico 
Chirurgicale des Maladies du Foie 1966; 41:101-26. 
[PMID 5944700] 

8. Porter A. The bacteriolytic action of gland extracts 
on tubercle bacilli. J Hygeine 1917; 16:55-6. 

9. Day A, Gibbs W. The action of pancreatic juice on 
bacteria. J Infect Dis 1930; 46:26-30. 

10. Knowles KF, Saltman D, Robson HG, Lalonde R. 
Tuberculous pancreatitis. Tubercle 1990; 71:65-8. 
[PMID 2371763] 

11. Xia F, Poon RT, Wang SG, Bie P, Huang XQ, 
Dong JH. Tuberculosis of pancreas and peripancreatic 
lymph nodes in immunocompetent patients: experience 
from China. World J Gastroenterol 2003; 9:1361-4. 
[PMID 12800257] 

12. Rushing JL, Hanna CJ, Selecky PA. Pancreatitis as 
the presenting manifestation of miliary tuberculosis. 
West J Med 1978; 129:432-6. [PMID 726427] 

13. Mourad FH, McLean A, Farthing MJ. Tuberculous 
pancreatitis: a diagnostic problem. Case report and 
review of literature. J Clin Gastroenterol 1995; 20:237-
40. [PMID 7797834] 

14. Crowson MC, Perry M, Burden E. Tuberculosis of 
the pancreas: a rare cause of obstructive jaundice. Br J 
Surg 1984; 71:239. [PMID 6697132] 

15. Fan ST, Yan KW, Lau WY, Wong KK. 
Tuberculosis of the pancreas: a rare cause of massive 
gastrointestinal bleeding. Br J Surg 1986; 73:373. 
[PMID 3486690] 

16. Stambler JB, Klibaner MI, Bliss CM, Lamont JT. 
Tuberculous abscess of the pancreas. Gastroenterology 
1982; 83:922-5. [PMID 7106522] 

17. Stock KP, Riemann JF, Stadler W, Rosch W. 
Tuberculosis of the pancreas. Endoscopy 1981; 13:178-
80. [PMID 7250088] 

18. Patankar T, Prasad S, Laxminarayan R. Diabetes 
mellitus: an uncommon manifestation of pancreatic 
tuberculosis. J Assoc Physicians India 1999; 47:938-9. 
[PMID 10778674] 

19. Takhtani D, Gupta S, Suman K, Kakkar N, Challa 
S, Wig JD, Suri S. Radiology of pancreatic 
tuberculosis: a report of three cases. Am J 
Gastroenterol 1996; 91:1832-4. [PMID 8792708] 

20. Pombo F, Diaz Candamio MJ, Rodriguez E, 
Pombo S. Pancreatic tuberculosis: CT findings. Abdom 
Imaging 1998; 23:394-7. [PMID 9663275] 

21. D'Cruz S, Sachdev A, Kaur L, Handa U, Bhalla A, 
Lehl SS. Fine needle aspiration diagnosis of isolated 
pancreatic tuberculosis. A case report and review of 
literature. JOP. J Pancreas (Online) 2003; 4:158-62. 
[PMID 12853684] 

22. Riaz AA, Singh A, Robshaw P, Isla AM. 
Tuberculosis of the pancreas diagnosed with needle 
aspiration. Scand J Infect Dis 2002; 34:303-4. [PMID 
12064696] 

23. Gress FG, Hawes RH, Savides TJ, Ikenberry SO, 
Lehman GA. Endoscopic ultrasound-guided fine-
needle aspiration biopsy using linear array and radial 
scanning endosonography. Gastrointest Endosc 1997; 
45:243-50. [PMID 9087830] 

24. Exocrine pancreas. In: Greene FL, Page DL, 
Fleming ID, Fritz AG, Balch CM, eds. AJCC Cancer 
Staging Handbook. 6th ed. New York: Springer-
Verlag, 2002:182. [ISBN 0-387-95271-3] 

25. Faigel DO, Ginsberg GG, Bentz JS, Gupta PK, 
Smith DB, Kochman ML. Endoscopic ultrasound-
guided real-time fine-needle aspiration biopsy of the 
pancreas in cancer patients with pancreatic lesions. J 
Clin Oncol 1997; 15:1439-43. [PMID 9193337] 

26. Chang KJ, Nguyen P, Erickson RA, Durbin TE, 
Katz KD. The clinical utility of endoscopic ultrasound-



JOP. J Pancreas (Online) 2006; 7(2):205-210. 

JOP. Journal of the Pancreas - http://www.joplink.net - Vol. 7, No. 2 - March 2006. [ISSN 1590-8577] 210

guided fine-needle aspiration in the diagnosis and 
staging of pancreatic carcinoma. Gastrointest Endosc 
1997; 45:387-93. [PMID 9165320] 

27. Klapman JB, Logrono R, Dye CE, Waxman I. 
Clinical impact of on-site cytopathology interpretation 
on endoscopic ultrasound-guided fine needle 

aspiration. Am J Gastroenterol 2003; 98:1289-94. 
[PMID 12818271] 

28. Wiersema MJ, Vilmann P, Giovannini M, CHang 
KJ, Wiersema LM. Endosonography-guided fine-
needle aspiration biopsy: diagnostic accuracy and 
complication assessment. Gastroenterology 1997; 
112:1087-95. [PMID 9097990] 

 


