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Abstract: Tuberculosis is a disease with serious consequences in terms of morbidity and mortality.
Pancreatic localization is very rare and is mostly encountered in patients with immunosuppressive
disorders. A 59-year-old woman with arterial hypertension, grade 2 obesity, and a history of chole-
cystectomy, was admitted for fever (38.5 ◦C), jaundice, and marked physical asthenia. The blood
tests showed severe metabolic acidosis, with partial respiratory compensation, mild microcytic nor-
mochromic anemia, inflammatory syndrome, procalcitonin value ten times the upper limit of normal,
nitrogen retention syndrome, hypoalbuminemia, hypertriglyceridemia, hypercholesterolemia, and
moderate hyponatremia. The electrocardiogram, chest X-ray, and abdominal ultrasound did not
show any significant pathological changes. Contrast-enhanced computed tomography raised the
suspicion of acute-on-chronic pancreatitis and subsequent evaluation by magnetic resonance imaging
raised the suspicion of a pancreatic tumor. Pancreatic fine needle biopsy under echoendoscopic
guidance revealed purulent material, which was sent for cytological and bacteriological examination.
The Ziehl-Neelsen stain showed acid-alcoholic resistant bacilli, while bacterial cultures were positive
for gentamicin and tigecycline-sensitive Klebsiella. The diagnosis of pancreatic tuberculosis was
established. Pancreatic tuberculosis is a very rare condition that often mimics pancreatic cancer. The
peculiarity of the case is the appearance of pancreatic tuberculosis in an immunocompetent woman
and the association with Klebsiella infection.

Keywords: pancreatic tuberculosis; pancreatic cancer; epidemiology; diagnosis; prognosis

1. Introduction

Tuberculosis is a condition caused by Mycobacterium tuberculosis, that most com-
monly affects the lungs [1]. All age groups are at risk of developing tuberculosis, but
most cases of tuberculosis are reported among active adults. 98% of tuberculosis cases
appear in low and middle-income countries [1]. Among the risk factors associated with
this infection are conditions that lead to immunosuppression, malnutrition, alcohol con-
sumption, and smoking [1]. Thus, patients with human immunodeficiency virus (HIV)
infection have an 18 times higher risk of developing active tuberculosis, while alcohol
consumption and smoking increase the risk of tuberculosis by 3.3 times and 1.6 times,
respectively [1]. Currently, tuberculosis is the 13th leading cause of death and the second
leading cause of death from infectious diseases worldwide, after COVID-19 [1]. In 2020, the
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World Health Organization (WHO) reported 1.5 million deaths from tuberculosis [1]. Of
these, 214,000 deaths were among immunocompromised individuals, associated with HIV
infection [1]. Regarding the incidence of tuberculosis, an annual decrease of approximately
2% was observed [1]. In the period 2015–2020, the cumulative reduction rate was 11% [1].
However, WHO reported 10 million new cases of tuberculosis worldwide in 2020 (5.6 mil-
lion in men, 3.3 million in women, and 1.1 million in children) [1]. Of these, 1.9 million
were attributed to malnutrition, 0.74 million to alcohol, and 0.73 million to smoking [1].

In Romania, the overall incidence of tuberculosis decreased by 27.9% between 1995
and 2016 (102.6 cases per 100,000 inhabitants in 1995 vs. 74 cases per 100,000 inhabitants
in 2016) [2]. In 2020, WHO reported an incidence of 64 cases per 100,000 Romanian
inhabitants [3].

In most cases of tuberculosis, the infection is localized in the lungs. Only 12.5% of cases
have extrapulmonary involvement, and of these 11–16% have abdominal localization [4,5].
Possible abdominal sites include the stomach, intestinal tract, pancreas, liver, bile duct,
spleen, and lymph nodes [6]. Regarding the routes of transmission of Mycobacterium tu-
berculosis to these abdominal sites, the literature reports hematogenous transmission from
the primary lung site, direct invasion from an adjacent organ, ingestion of infected sputum
among patients with pulmonary tuberculosis, or ingestion of infected milk products [6].

Pancreatic tuberculosis is one of the rarest forms of tuberculosis, and it presents
with non-specific clinical manifestations. However, recently there has been an increase
in the number of cases of tuberculosis with pancreatic localization [7–10]. This may be
due to the development of new diagnostic imaging techniques, the increasing availability
of methods that allow obtaining pancreatic specimens, the increase in the number of
immunocompromised patients, as well as an increase in HIV infections and advanced stage
malignancies [11]. Due to the low incidence and non-specific symptoms, the approach to
the diagnosis of pancreatic tuberculosis is difficult. This infectious disease often mimics
pancreatic cancer [12]. Pharmacological treatment for pancreatic tuberculosis has been
reported to be very effective in most cases [12]. Under these conditions, rapid diagnostic
confirmation of pancreatic tuberculosis leads to a reduction in the costs of caring for these
patients, allowing the avoidance of surgical procedures [12].

2. Case Presentation

A 59-year-old female, known with stage 2 arterial hypertension, grade 2 obesity, with a
history of cholecystectomy, was admitted for fever (38.5 ◦C), jaundice, and marked physical
asthenia. The symptoms began about 3 weeks before admission and gradually worsened.
The patient denied any significant family medical history. Upon examination, the patient
was ill-appearing, conscious, with icteric skin, sclera, and mucous membranes, without any
palpable lymph nodes; lung sounds were clear bilaterally, oxygen saturation 98–100% with
additional oxygen on face mask; blood pressure of 98/58 mmHg and heart rate of 102 beats
per minute; non-tender abdomen; acholic stool and hyperchromic urine. The neurological
examination revealed no focal deficit. The laboratory tests showed severe metabolic acido-
sis with partial respiratory compensation, mild microcytic normochromic anemia, elevated
acute phase reactants, procalcitonin ten times the upper normal limit, azotemia, hypoal-
buminemia, hypertriglyceridemia, hypercholesterolemia, and moderate hyponatremia.
The electrocardiogram and chest X-ray revealed normal findings. Abdominal ultrasound
identified a normal-looking liver, without dilatations of intrahepatic or extrahepatic bile
ducts, a spleen of 13 cm, without other pathological changes. Based on these results, the
diagnosis of sepsis of unknown origin, jaundice, and acute renal failure was established. A
gastroenterology consultation was requested, that excluded liver cirrhosis (due to the lack
of clinical, serological, and imaging criteria), obstructive jaundice, and angiocolitis (absence
of biliary ducts dilatations and biliary stones). The association of cholestasis, hepatocytoly-
sis, and azotemia raised the suspicion of leptospirosis. This diagnosis was later refuted by
performing anti-leptospira antibodies, with a negative result. A few hours after admission,
the patient’s condition deteriorated, manifesting signs of septic distributive shock. The
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patient was transferred to the intensive care unit, where her condition remained severe,
with hemodynamic instability and need for vasopressor support with norepinephrine in
moderate doses. Infectious screening was performed and broad-spectrum antibiotherapy
was initiated. Moreover, the CA 19-9 level was dosed, with values 20 times the upper
normal limit, and CA-125 with values five times the upper normal limit. Contrast-enhanced
abdominal pelvic computed tomography revealed a globally enlarged, irregularly shaped,
inhomogeneous cephalic contours of the pancreas, with hypocaptive images and micro-
calcifications; peripancreatic fluid collections with a diameter of up to 2.5 cm, two cystic
images with a diameter of 2.4 cm and 2.7 cm, respectively, that come in contact with the
portal vein and the head of the pancreas (small pseudocysts), as well as multiple periaortic
and interaortocaval lymph nodes with a maximum axial diameter of 17 mm (Figure 1).
These findings raised the suspicion of acute-on-chronic pancreatitis.
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Figure 1. Contrast-enhanced abdominal pelvic computed tomography, venous phase, coronal imag-
ing plane: globally enlarged, irregularly shaped, inhomogeneous cephalic contours of the pancreas,
multiple periaortic and interaortocaval lymph nodes.

Under broad-spectrum antibiotic, antifungal, and vasopressor treatment, fluid and
electrolyte balance restoration treatment, analgesic, antipyretic and oxygen therapy, the
patient’s general condition improved, allowing the transfer to the internal medicine ward.
The patient was hemodynamically stable, with normochromic urine and normal-looking
stool. Laboratory investigations revealed mildly elevated aminotranspherases, moderate to
severe anemia (without bleeding signs), normal white blood cell count, and no cholestasis.
The upper endoscopy identified class A Los Angeles esophagitis; the colonoscopy had
normal findings. During hospitalization, the patient continued to have multiple episodes
of fever; blood cultures and urine cultures were collected. Blood cultures were positive
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for Acinetobacter, and antibiotic treatment according to antibiogram was initiated, with
persistent fever. Infectious screening was continued, showing negative results for urine
cultures, samples were collected from the top of the central venous catheter, and blood
cultures. Echocardiography was also performed and ruled out endocarditis. To further
evaluate the pancreatic lesions, nuclear magnetic resonance imaging (MRI) was performed,
revealing a multicystic pancreatic lesion that raised the suspicion of a pancreatic tumor
(Figures 2–4).

Medicina 2022, 58, x FOR PEER REVIEW 4 of 11 
 

 

The patient was hemodynamically stable, with normochromic urine and normal-looking 
stool. Laboratory investigations revealed mildly elevated aminotranspherases, moderate 
to severe anemia (without bleeding signs), normal white blood cell count, and no choles-
tasis. The upper endoscopy identified class A Los Angeles esophagitis; the colonoscopy 
had normal findings. During hospitalization, the patient continued to have multiple epi-
sodes of fever; blood cultures and urine cultures were collected. Blood cultures were pos-
itive for Acinetobacter, and antibiotic treatment according to antibiogram was initiated, 
with persistent fever. Infectious screening was continued, showing negative results for 
urine cultures, samples were collected from the top of the central venous catheter, and 
blood cultures. Echocardiography was also performed and ruled out endocarditis. To fur-
ther evaluate the pancreatic lesions, nuclear magnetic resonance imaging (MRI) was per-
formed, revealing a multicystic pancreatic lesion that raised the suspicion of a pancreatic 
tumor (Figures 2–4). 

 

Figure 2. MRI − T2 weighted image: a multicystic cephalopancreatic lesion. 

 

Figure 3. MRI − T1 post contrast sequence, coronal imaging plane: inhomogeneous cephalopancre-
atic lesion. 

Figure 2. MRI—T2 weighted image: a multicystic cephalopancreatic lesion.

Medicina 2022, 58, x FOR PEER REVIEW 4 of 11 
 

 

The patient was hemodynamically stable, with normochromic urine and normal-looking 
stool. Laboratory investigations revealed mildly elevated aminotranspherases, moderate 
to severe anemia (without bleeding signs), normal white blood cell count, and no choles-
tasis. The upper endoscopy identified class A Los Angeles esophagitis; the colonoscopy 
had normal findings. During hospitalization, the patient continued to have multiple epi-
sodes of fever; blood cultures and urine cultures were collected. Blood cultures were pos-
itive for Acinetobacter, and antibiotic treatment according to antibiogram was initiated, 
with persistent fever. Infectious screening was continued, showing negative results for 
urine cultures, samples were collected from the top of the central venous catheter, and 
blood cultures. Echocardiography was also performed and ruled out endocarditis. To fur-
ther evaluate the pancreatic lesions, nuclear magnetic resonance imaging (MRI) was per-
formed, revealing a multicystic pancreatic lesion that raised the suspicion of a pancreatic 
tumor (Figures 2–4). 

 

Figure 2. MRI − T2 weighted image: a multicystic cephalopancreatic lesion. 

 

Figure 3. MRI − T1 post contrast sequence, coronal imaging plane: inhomogeneous cephalopancre-
atic lesion. 

Figure 3. MRI—T1 post contrast sequence, coronal imaging plane: inhomogeneous cephalopancre-
atic lesion.



Medicina 2022, 58, 1165 5 of 11Medicina 2022, 58, x FOR PEER REVIEW 5 of 11 
 

 

  
(a) (b) 

Figure 4. MRI. (a) Diffusion-weighted imaging (DWI) sequence: hyperintense cephalopancreatic le-
sion; (b) apparent diffusion coefficient (ADC) sequence: hypointense cephalopancreatic lesion. 

The echoendoscopy revealed changes suggestive of chronic pancreatitis, but also a 
cephalic pancreatic lesion whose differential diagnosis included cystadenoma, cystadeno-
carcinoma, and infected pseudocyst (Figure 5). 

 
Figure 5. Endoscopic ultrasound elastography. Hypoechoic cephalic pancreatic lesion with mixed 
pattern. 

A fine needle pancreatic biopsy was performed under echoendoscopic guidance, 
with extraction of purulent material, that was sent for cytological and bacteriological ex-
amination. The Ziehl-Neelsen stain highlighted acid-alcoholic resistant bacilli (300 
AARB/300 fields), while bacterial cultures were positive for gentamicin and tigecycline-
sensitive Klebsiella. The histological examination identified necrotic and cellular detritus, 
polymorphonuclear cells, neutrophils, and lymphocytes, without epithelial cells (Figures 
6 and 7). At this moment, the patient was transferred to a tuberculosis clinic, where tuber-
culostatic treatment was initiated. The clinical evolution of the patient under tubercu-
lostatic treatment was favorable. 
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The echoendoscopy revealed changes suggestive of chronic pancreatitis, but also a
cephalic pancreatic lesion whose differential diagnosis included cystadenoma, cystadeno-
carcinoma, and infected pseudocyst (Figure 5).
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Figure 5. Endoscopic ultrasound elastography. Hypoechoic cephalic pancreatic lesion with mixed pat-
tern.

A fine needle pancreatic biopsy was performed under echoendoscopic guidance, with
extraction of purulent material, that was sent for cytological and bacteriological exami-
nation. The Ziehl-Neelsen stain highlighted acid-alcoholic resistant bacilli (300 AARB/
300 fields), while bacterial cultures were positive for gentamicin and tigecycline-sensitive
Klebsiella. The histological examination identified necrotic and cellular detritus, polymor-
phonuclear cells, neutrophils, and lymphocytes, without epithelial cells (Figures 6 and 7).
At this moment, the patient was transferred to a tuberculosis clinic, where tuberculostatic
treatment was initiated. The clinical evolution of the patient under tuberculostatic treatment
was favorable.
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cells and cell debris.

3. Discussion

Tuberculosis has remained a major cause of morbidity and mortality in developing
countries. Pancreatic tuberculosis is very rare and, in most cases, has been reported
in immunosuppressed patients or in the context of disseminated disease [13]. The low
probability of Mycobacterium tuberculosis localization at the pancreatic level could be
explained by the retroperitoneal location of the pancreas and the antimicrobial properties
of its enzymes, such as lipase and deoxyribonucleases extracts [14,15]. The diagnosis of
pancreatic tuberculosis may be hampered by the difficulty of detecting acid-fast bacilli
(AFB) in the biopsy sample, as most forms of abdominal tuberculosis are paucibacillary [16].
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Under these conditions, the particularities of our case consist, on the one hand, in the
appearance of pancreatic tuberculosis in an immunocompetent patient, and on the other
hand, in the detection of AFB in the intracystic fluid. Sohni et al. reported a similar case,
of pancreatic tuberculosis in an immunocompetent patient by detecting AFB in tissue
samples obtained by fine-needle aspiration (FNA) and growth in culture of Mycobacterium
tuberculosis [13]. Abbaszadeh et al. presented another case of pancreatic tuberculosis in
a 23-year-old woman without significant comorbidities. In this case, the diagnosis was
established after obtaining the tissue sample by exploratory laparotomy [15].

Regarding the age and sex of patients with pancreatic tuberculosis, according to data
from the literature, most cases occur in men in the fourth to fifth decade of life [17–19]. This
could be explained by the higher prevalence of risk factors, such as smoking or alcohol
consumption, in this category of patients. Contrary to the literature data, in our case,
pancreatic tuberculosis developed in an immunocompetent woman, without a history of
smoking or alcohol consumption.

Clinical manifestations are usually nonspecific, which may delay the diagnosis [20,21].
Patients with pancreatic tuberculosis may have abdominal pain, fever and night sweats,
loss of appetite, weight loss, jaundice, diarrhea, or peripheral lymphadenopathy. These
symptoms could be explained both by the systemic effects of tuberculosis and by the local
changes in the pancreas and its adjacent structures [22]. Abdominal pain has no particular
characteristics and its presence varies between 28.6% and 100% [23]. A meta-analysis of
116 studies and 166 patients with pancreatic tuberculosis reported abdominal pain in 74.8%
of cases, fever in 46.5% of cases, weight loss in 51.6% of cases, jaundice in 20% of cases,
and diarrhea in 3.1% of cases [6]. Jaundice may be secondary to biliary obstruction by
pancreatic mass or adjacent lymphadenopathy [12,23].

Other clinical presentations in patients with pancreatic tuberculosis, rarely reported,
are dyspepsia [24], signs of acute or chronic pancreatitis [25], secondary diabetes melli-
tus [26], and gastrointestinal bleeding secondary to splenic vein thrombosis [27]. In our
case, the patient presented two of the symptoms reported as common in patients with
pancreatic tuberculosis, namely fever and jaundice. The absence of the epidemiological
context and risk factors for tuberculosis, however, led to a small delay in establishing a
positive diagnosis.

Laboratory tests may show anemia, changes in biological markers that assess liver
function, changes in serum bilirubin or glucose levels [28,29]. Moreover, data from the
literature suggest a low diagnostic value for serum amylase or lipase levels, which are
increased only in a limited number of patients with pancreatic tuberculosis (26.8% and
31.3%, respectively) [6]. Data on impaired exocrine and endocrine pancreatic function in
patients with pancreatic tuberculosis are limited. Jeon and Murray have shown an increased
risk of active tuberculosis in patients with diabetes mellitus [30]. One hypothesis that could
explain this association is the diabetes-induced disruption of the immune response needed
to prevent bacterial proliferation [31,32]. Some data support the possibility of diabetes
onset or worsening due to lesions in the pancreatic parenchyma, secondary to pancreatic
tuberculosis [33].

The imaging methods that can be used to diagnose pancreatic tuberculosis are abdom-
inal ultrasonography, CT, MRI, endoscopic retrograde cholangiopancreatography (ERCP),
and endoscopic ultrasound (EUS) [6]. The radiological changes can be classified into three
categories: mass-forming, nodular form, or diffuse form [34]. In most cases, imaging in
pancreatic tuberculosis reveals the presence of a pancreatic mass (79.5%) located most
frequently in the pancreatic head (59%) [6]. More rarely, this pseudotumor can be located
in the pancreatic body (18.2%), tail (13.4%), or neck (1.8%) [6]. CT scan was performed
in almost all patients with pancreatic tuberculosis reported in the literature [35]. In most
cases, it did not establish the diagnosis because there were no pathognomonic radiological
features for pancreatic tuberculosis [35]. Nagar et al. conducted a study on 32 patients
with pancreatic tuberculosis. CT examination revealed pancreatic hypodense collections
associated with pancreatic lymphadenopathy in 29 patients [29]. The remaining three
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patients presented with pancreatic mass lesions [29]. Unlike adenocarcinoma, in pancreatic
tuberculosis the pancreatic duct and common bile duct usually show no changes [36].
However, in the diffuse form of pancreatic tuberculosis, changes in the size of the main
pancreatic duct, bile ducts, and local vascular invasion may occur [36]. Under these con-
ditions, changes in the pancreatic duct or main bile duct do not rule out the presence of
pancreatic tuberculosis [36]. Another radiological finding that can mimic pancreatic cancer
is the presence of calcifications inside the pancreatic lesions [35,37]. These were found to
be present in 7.1–56.3% of cases [35,37]. In our case, no changes in the size of the Wirsung
duct were found, but calcifications were identified.

MRI can also provide valuable information to help establish the diagnosis of pancreatic
tuberculosis [12]. De Backer et al. concluded that in cases of focal pancreatic tuberculosis,
MRI evaluation may reveal a delineated pancreatic mass, with heterogeneous enhancement,
most commonly located in the head of the pancreas [38]. In diffuse forms of pancreatic
tuberculosis, MRI evaluation may show an overall increase in pancreatic size, with nar-
rowing of the Wirsung duct and heterogeneous enhancement [38]. In T1 sequences, the
lesions usually appear hypointense and in T2 sequences, hyperintense [17,39]. Peripan-
creatic lymphadenopathy can be frequently identified [12]. In our case, MRI identified a
multicystic mass in medial contact with the pancreatic cephalic region. Considering its
behavior in diffusion and postcontrast sequences, it raises the suspicion of pancreatic tumor.
Peripancreatic lymphadenopathy, most commonly grouped in the vicinity of the left renal
artery, was also identified.

ERCP is not commonly used in the management of patients with pancreatic tuberculo-
sis. In case of the development of complications such as pancreaticobiliary fistulas or biliary
obstruction, this imaging investigation can be useful both for diagnostic and therapeutic
purposes [39,40]. Bioptic samples can be obtained by ERCP-guided brushing of the bile
ducts from which AFB can be isolated.

Currently, the imaging method of choice in patients with suspected pancreatic tubercu-
losis is EUS [41]. In addition to the imaging evaluation of the pancreas and peripancreatic
lymph nodes, it allows the collection of biopsy samples by fine-needle aspiration/biopsy
(FNA/FNB-EUS) [41]. Rana et al. compared the images obtained by echoendoscopy in two
groups of patients: one group of 6 patients with pancreatic tuberculosis and the other group
of 25 patients with pancreatic adenocarcinoma [42]. The differences were not significant.
However, the age of patients with pancreatic cancer tended to be higher compared to those
with pancreatic tuberculosis. Pancreatic cancer patients also had higher serum bilirubin
levels, as well as more frequent changes in the size of the main duct bile and Wirsung
duct [42]. FNA is the most feasible, non-invasive method that allows the collection of a
tissue sample and subsequent histopathological examination [43,44]. The risk of sampled
cells or microorganisms spreading is minor [44]. Bioptic samples from pancreatic lesions
can also be obtained by CT-guided biopsy or laparoscopy [6]. In our case, FNA-EUS
allowed the diagnosis of pancreatic tuberculosis.

Clinical manifestations in association with imaging findings in patients with pancreatic
tuberculosis frequently lead to diagnostic confusion, as pancreatic tuberculosis may mimic
pancreatic cancer. The only way of establishing a definite diagnosis is by collecting biopsy
samples with subsequent histopathological examination, Ziehl-Neelsen staining, cultures,
and polymerase chain reaction (PCR). These diagnostic methods may reveal the presence of
Mycobacterium tuberculosis; the histopathological examination usually reveals necrotizing
granuloma [45]. The diagnostic value of PCR was found to be higher (46–96%) than
the diagnostic value of AFB smear (0–62%) or cultures (19–81%) [46]. In our case, the
histopathological examination identified only nonspecific inflammatory changes, but the
Ziehl-Neelsen staining identified AFB.

Regarding extrapancreatic involvement, most patients with tuberculosis have peripan-
creatic lymphadenopathy [47]. These changes are also common in patients with pancreatic
cancer, making the diagnostic process more difficult [47,48]. Imaging studies in our patient
revealed a hypoechoic mass in the head of the pancreas and peripancreatic lymphadenopa-
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thy, which initially led to the suspicion of pancreatic cancer. A meta-analysis of 166 patients
with pancreatic tuberculosis also reported extrapancreatic involvement of the spleen (8.3%),
intestinal tract (8.2%), liver (6.9%), and lungs (6.3%) [6].

4. Conclusions

In conclusion, the particularities of our case consist in the presence of pancreatic
tuberculosis in an immunocompetent patient, with an initial severe presentation, and also
the association of pancreatic infection with Klebsiella. Establishing a positive diagnosis
proved difficult, as the patient initially showed a diffuse form of pancreatic tuberculosis,
with subsequent localization. The differential diagnosis included acute-on-chronic pancre-
atitis and pancreatic cancer. However, the patient showed no risk factors for pancreatitis
or other signs of neoplastic disease. Although the histopathological diagnosis identified
only nonspecific inflammatory changes, the Ziehl-Neelsen stain highlighted AFB. Like
other cases of pancreatic tuberculosis reported in the literature, the diagnostic process was
challenging, despite the accessibility of various diagnostic tools.
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