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ABSTRACT
Background

Individuals develop pancreatic tuberculosis extremely rarely among extrapulmonary tuberculosis manifestations because
doctors find it hard to diagnose because of nonspecific clinical features. The disease presents symptoms that resemble
pancreatic cancers which delays the correct medical treatment. The identification of accurate diagnosis is fundamental before
starting anti-tuberculosis treatment to prevent delayed medical interventions.

Methods

We reviewed pancreatic tuberculosis cases treated at a tertiary care center from January 2015 to December 2022. Medical
records received combination analysis together with imaging findings and laboratory data, histopathology findings and
treatment outcomes. This study aimed to analyze symptom manifestations at presentation while assessing diagnostic
assessment methods and therapeutic decision-making elements besides examining ATT treatment effects on patients.

Results

Among 42 patients who fulfilled the inclusion criteria, abdominal pain and weight loss were the most prevalent presenting
symptoms. Imaging studies often revealed pancreatic masses or pseudocystic changes in the head or body of the pancreas,
frequently mimicking malignant lesions. Endoscopic ultrasound (EUS)-guided biopsy was the most reliable diagnostic
modality, offering histopathological evidence of caseating granulomas. All patients commenced on standard ATT
demonstrated significant clinical improvement, with resolution of imaging abnormalities in the majority by six months of
therapy. Only two patients required surgical exploration due to complications. No mortality was directly attributed to
pancreatic TB.

Conclusion

Pancreatic TB requires a high index of suspicion in patients presenting with pancreatic masses, particularly in endemic areas
or immunocompromised populations. EUS-guided biopsy and histopathological confirmation are key to avoiding
misdiagnosis and unnecessary interventions. Timely initiation of ATT can lead to excellent clinical outcomes. Further studies
are needed to optimize diagnosis and management protocols.
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1. INTRODUCTION

Pancreatic tuberculosis (TB) is an uncommon clinical entity, accounting for a small fraction of extrapulmonary TB cases
worldwide [1]. Despite advances in diagnostic imaging and molecular techniques, its clinical detection remains elusive,
primarily because pancreatic TB often presents with nonspecific symptoms. Patients commonly exhibit vague abdominal
pain, weight loss, low-grade fever, and occasionally obstructive jaundice when the pancreatic head is involved [2]. In many
instances, imaging studies reveal a mass-like lesion in the pancreas, leading to diagnostic confusion with pancreatic
malignancies—a situation that can result in unnecessary surgical intervention if the possibility of TB is not considered [3].

Pathophysiologically, pancreatic TB can arise through hematogenous dissemination from a primary site in the lungs or
gastrointestinal tract, or via direct extension from contiguous structures such as lymph nodes. Complicating its diagnosis
further is the relative rarity of the pancreas as a site for Mycobacterium tuberculosis infection, likely due to the inherent
proteolytic environment and robust blood supply, which theoretically impede bacillary survival [4]. However, with rising
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global TB prevalence—especially in regions where TB is endemic and among immunocompromised populations—clinicians
should maintain heightened vigilance for such atypical presentations [5].

Recent diagnostic advances, particularly in endoscopic ultrasound (EUS)-guided fine-needle aspiration (FNA) or biopsy,
have substantially improved diagnostic accuracy. Histological evidence demonstrating caseating granulomas, along with
positive acid-fast bacilli (AFB) staining or nucleic acid amplification tests (e.g., PCR for M. tuberculosis), has emerged as a
cornerstone in confirming pancreatic TB [6]. Earlier reliance on percutaneous approaches or laparotomy-laparoscopic
biopsies often delayed diagnosis and increased morbidity [7]. Despite improvements, diagnostic pitfalls still abound,
including false negatives on biopsy samples and overlapping radiological features.

Effective management hinges on timely anti-tuberculosis therapy (ATT), which often leads to a dramatic clinical and
radiological response. Identification of Mycobacterium tuberculosis DNA or AFB significantly reduces the need for
pancreatic resection, sparing patients from the morbidity associated with major abdominal surgery [8]. Nevertheless,
immunocompromised individuals, such as those with HIV/AIDS, malignancies, or on immunosuppressive therapy, may
present with more aggressive disease courses or atypical imaging findings. Therefore, a high index of suspicion is warranted
in such populations.

This paper aims to elucidate the diagnostic challenges and management considerations specific to pancreatic TB. We provide
insights into our clinical experience, focusing on the essential role of histopathological and microbiological confirmation,
the importance of prompt ATT initiation, and the need to differentiate this condition from pancreatic malignancies. By
sharing our findings and reviewing the existing literature, we hope to contribute to the growing body of evidence guiding
clinicians in accurately diagnosing and effectively treating pancreatic TB.

2. MATERIALS AND METHODS
Study Design and Setting

This was a retrospective cohort study conducted at a tertiary care center specializing in infectious diseases and advanced
gastrointestinal endoscopy. We reviewed medical records of patients diagnosed with pancreatic tuberculosis from January
2015 to December 2022. All data were sourced from the institutional electronic health record system.

Inclusion and Exclusion Criteria

e Inclusion Criteria: Patients with histopathologically confirmed pancreatic TB, defined as the presence of caseating
granulomas on biopsy, positive AFB staining, or positive polymerase chain reaction (PCR) test for Mycobacterium
tuberculosis in pancreatic tissue or fluid.

e Exclusion Criteria: Patients with incomplete medical records, those diagnosed with other pancreatic lesions
without microbiological or histopathological confirmation of TB, and patients who were lost to follow-up before
the initiation or completion of anti-tuberculosis therapy.

Data Collection

Patient data were extracted using a standardized pro forma. Variables included demographic information (age, sex), clinical
presentation (symptoms, duration), comorbidities, imaging findings (CT, MRI, EUS), laboratory markers, biopsy results
(AFB, PCR, histopathology), treatment regimens, and follow-up outcomes. All patients underwent either endoscopic
ultrasound (EUS)-guided fine-needle aspiration or endoscopic ultrasound-guided core needle biopsy for diagnostic
confirmation. In selected cases where EUS was not feasible, percutaneous CT-guided biopsy was performed.

Treatment Protocol

Patients diagnosed with pancreatic TB received anti-tuberculosis therapy (ATT) according to World Health Organization
(WHO) guidelines and national TB program protocols. The standard regimen consisted of a two-month intensive phase with
isoniazid, rifampicin, pyrazinamide, and ethambutol (HRZE), followed by a continuation phase of isoniazid and rifampicin
(HR) for four to seven months, depending on clinical response. Treatment modifications were made for drug-resistant TB or
cases with significant comorbidities.

Ethical Considerations

The study protocol was reviewed and approved by the institutional ethics committee. Informed consent was obtained from
all patients prior to diagnostic procedures and treatment. Confidentiality of patient information was maintained in accordance
with institutional and international ethical guidelines.

3. RESULTS
Overview of Study Population

A total of 58 patients were initially screened for possible pancreatic tuberculosis during the study period. After excluding 16
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cases due to insufficient diagnostic data or loss to follow-up, 42 patients with confirmed pancreatic TB were included in the
final analysis. The mean age of patients was 41.2 years (range, 22—70 years), with a slight female predominance (n=23;
54.8%). Notably, 10 patients (23.8%) were immunocompromised, predominantly due to HIV infection or chronic steroid
use.

Clinical Presentation and Laboratory Findings

The majority of patients (n=31; 73.8%) presented with abdominal pain lasting more than four weeks, often localized to the
epigastrium or right upper quadrant. Weight loss was documented in 25 patients (59.5%), and low-grade fever was reported
in 14 patients (33.3%). Six patients (14.3%) exhibited obstructive jaundice, with elevated bilirubin levels and deranged liver
function tests. Table 1 summarizes the baseline demographic and clinical characteristics of the cohort.

Table 1. Baseline Demographic and Clinical Characteristics

Variable n (%) (N=42)
Age (mean = SD) 41.2 + 12.3 years
Female 23 (54.8%)
Immunocompromised status 10 (23.8%)
Chief complaint: Abdominal pain 31 (73.8%)
Weight loss 25 (59.5%)
Low-grade fever 14 (33.3%)
Obstructive jaundice 6 (14.3%)

Serological markers revealed mild elevations in inflammatory markers (ESR and CRP) among all patients. While tumor
markers CA 19-9 and CEA were within normal limits in most cases, three patients had borderline elevated CA 19-9 values,
initially raising suspicion for malignancy.

Imaging Characteristics

Contrast-enhanced CT (CECT) scans were performed on all patients. Pancreatic masses were predominantly located in the
head of the pancreas (n=20; 47.6%), followed by the body (n=12; 28.6%) and tail (n=5; 11.9%). Five patients (11.9%) had
diffuse pancreatic enlargement. Imaging often showed hypodense lesions with peripancreatic lymphadenopathy suggestive

of necrosis. MRI findings were congruent with CT observations, although MRI provided better delineation of soft tissue
planes in select cases. Table 2 outlines the imaging findings.

Table 2. Imaging Findings of Pancreatic TB

Imaging Parameter Frequency (n=42)
Pancreatic head lesion 20 (47.6%)
Pancreatic body lesion 12 (28.6%)
Pancreatic tail lesion 5(11.9%)

Diffuse pancreatic enlargement 5 (11.9%)
Peripancreatic lymphadenopathy 35 (83.3%)
Suspicion of necrosis on imaging 28 (66.7%)

In select patients, EUS imaging revealed heterogenous, hypoechoic lesions. EUS-guided sampling provided diagnostic tissue
in 90.5% of attempted biopsies (n=38/42). Four patients required a repeat biopsy or alternative approach.

Histopathological and Microbiological Confirmation

Of the 42 confirmed cases, 37 (88.1%) showed caseating granulomas on histological examination. AFB staining was positive
in 24 patients (57.1%), while PCR for M. tuberculosis was positive in 33 patients (78.6%). Table 3 shows the diagnostic tests
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and their positivity rates. All diagnoses were ultimately confirmed by either histopathology or microbiological assays.

Table 3. Diagnostic Test Positivity

Test Positive (n, %)
Caseating granulomas 37 (88.1%)
AFB staining 24 (57.1%)
PCR for M. tuberculosis 33 (78.6%)

Management and Outcomes

All 42 patients were started on ATT per WHO guidelines. The regimen was well tolerated in most cases, though five patients
required transient drug modifications due to hepatotoxicity or hypersensitivity. By six months of follow-up, 36 patients
(85.7%) showed significant clinical and radiological improvement, with resolution or marked reduction of the pancreatic
lesion on imaging.

Two patients required surgical exploration due to complications: one presented with a pancreatic pseudocyst that failed
percutaneous drainage, and another had gastrointestinal bleeding requiring surgical intervention. Both patients recovered
with continued ATT post-surgery. No mortality was directly attributed to pancreatic TB. Table 4 summarizes treatment
outcomes and complications.

Table 4. Treatment Outcomes and Complications

Outcome/Complication Frequency (n=42)
Complete radiological resolution 36 (85.7%)

Partial resolution 4 (9.5%)

Required surgical intervention 2 (4.8%)
Drug-related hepatotoxicity 3 (7.1%)

Allergic reaction (rash) 2 (4.8%)
TB-related mortality 0 (0%)

Distribution of Pancreatic Lesions by Location (N=42)
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FIGURE 1: Distribution of Pancreatic Lesions by Location
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FIGURE 2: Lesion Status Over Time During ATT
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4. DISCUSSION

Pancreatic tuberculosis remains an underrecognized entity, largely because the pancreas is not a common site for
Mycobacterium tuberculosis infection. However, the global surge in TB incidence—partly driven by HIV coinfection and
immunosuppressed states—necessitates a broader diagnostic lens for physicians, especially in endemic regions [9]. The
findings of this study underscore the diagnostic complexity of pancreatic TB, manifested by mass-like lesions and nonspecific
symptoms mimicking pancreatic malignancies or other inflammatory conditions [10,11].

Our study reaffirms the pivotal role of imaging, notably contrast-enhanced CT and endoscopic ultrasound (EUS), in
suggesting the possibility of pancreatic TB. Although these modalities are highly sensitive for detecting pancreatic lesions,
they lack specificity in differentiating TB from neoplastic growths [12]. EUS-guided biopsy emerges as the linchpin for
definitive diagnosis; in this cohort, it yielded an 88.1% rate of caseating granulomas and a 78.6% positivity for PCR of M.
tuberculosis, consistent with prior reports [2,13]. The inclusion of PCR-based assays augments diagnostic specificity,
especially when AFB staining is negative.

Therapeutically, early institution of anti-tuberculosis therapy (ATT) aligns with existing literature that emphasizes a
favorable prognosis in cases of extrapulmonary TB when diagnosed timely [1,7]. The robust clinical and radiological
response observed in 85.7% of our patients by six months corroborates previous findings. This highlights that, once
identified, pancreatic TB is highly amenable to medical management [10]. Surgical intervention was reserved for
complications such as pseudocysts and major bleeding, consistent with recommendations to avoid resection whenever
possible [14].

The principal challenge remains the high risk of misdiagnosis and overtreatment, particularly surgical resection under the
suspicion of malignancy [4]. This underscores the importance of heightened awareness among gastroenterologists and
surgeons, especially in high TB burden regions and in patients with predisposing factors (HIVV/AIDS, immunosuppression).
Furthermore, the overlap with autoimmune pancreatitis and other granulomatous diseases complicates the picture, further
illustrating the need for definitive histopathological or microbiological evidence before therapeutic decisions are made [11].

Limitations of our study include its retrospective design and single-center setting, which may limit the generalizability of the
results. Larger, prospective multicenter trials are warranted to refine diagnostic algorithms and confirm the utility of novel
molecular tests. Nonetheless, our findings provide valuable insight into the real-world approach to pancreatic TB,
emphasizing that timely identification and appropriate medical therapy can circumvent unnecessary surgeries and yield
favorable outcomes.

In conclusion, pancreatic TB is a treatable condition with a good prognosis when recognized early. Clinicians should maintain
a high index of suspicion in endemic areas or immunocompromised populations. Future research into improved imaging
modalities, molecular testing, and standardized treatment protocols will continue to enhance patient care in this challenging
yet manageable disease scenario [15].
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5. CONCLUSION
Pancreatic tuberculosis is a rare but important differential diagnosis for pancreatic masses, particularly in TB-endemic
regions and immunocompromised hosts. The condition often mimics malignancy, leading to potential diagnostic delays and
unnecessary surgical procedures. Our findings demonstrate that EUS-guided biopsy, supported by histopathological and
molecular investigations, is pivotal for confirming the diagnosis. Timely initiation of standard anti-tuberculosis therapy
results in favorable clinical and radiologic outcomes, minimizing the need for surgical intervention. Greater awareness and
improved diagnostic strategies are essential to ensure accurate, prompt treatment and optimize patient prognosis in this
uncommon form of extrapulmonary TB.
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