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Abstract: The special location of abdominal tuberculosis makes it difficult for biopsy, while
its clinical and imaging characteristics make it indistinguishable from tumors. Here, we
report a female patient that was initially misdiagnosed with pancreatic cancer, but eventually
correctly diagnosed with tuberculosis in the celiac lymph nodes using '*F-FDG PET—
CT. She was 38 years old. Her main complaint was “deep abdominal pain and discomfort
for nearly a month”, accompanied by nausea and vomiting. Diagnosis of pancreatic tumors
or enlarged lymph nodes was initially made based on CT scan results. Abdominal MRI
revealed enlarged lymph nodes. '*F-FDG PET—CT imaging revealed a soft-tissue mass about
2.8 cm in diameter in the hepatic hilar area with a maximum standardized uptake value
(SUVmax) of 9.4, and delayed imaging measured the SUV ., at 12. Enhanced CT showed no
vascular envelopment in the mass. Based on these results, the patient was diagnosed with
tuberculosis in the celiac lymph nodes. Her tuberculin test was strongly positive. After 5
months of antituberculosis treatment, the mass had reduced to about 1.5 cm in diameter and
SUV nax reduced to 8.1, as demonstrated by 8E.FDG PET-CT imaging. Abdominal lymph-
node tuberculosis is easy to misdiagnose, but timely '*F-FDG PET-CT imaging combined
with tuberculin testing may reduce misdiagnosis and mistreatment.
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Introduction

Tuberculosis is one of the ten-leading causes of death and the main cause of death
caused by a single source of infection (Mycobacterium tuberculosis),' so its early and
accurate diagnosis and treatment are very important. Early diagnosis of abdominal
tuberculosis’ is relatively difficult, because of the difficulty in performing biopsy, due
to its special location and the difficulty to distinguish from tumors. '*F-FDG PET—
CT imaging can provide a more reliable clinical basis for diagnosis by simultaneously
obtaining information on the anatomy and functional metabolism of the lesion and
revealing multiple lesions throughout the body.”* Yamamoto et al reported that
tuberculin testing combined with '®F-FDG PET-CT tumor imaging may be used
for the diagnosis of tuberculous peritonitis.’

Lymph-node tuberculosis does not necessarily show increased uptake of FDG.
Only active tuberculosis contains a large number of cells with strong glucose
metabolism, which thus show significantly increased FDG uptake. The central
necrotic area usually has defective FDG distribution, which leads to similar initial
and delayed imaging results as malignant tumors. This indicates that the activity of
tuberculosis lesions is related to FDG uptake, which may make it difficult to
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distinguish lymph-node tuberculosis from malignant
tumors and sarcoidosis by '*F-FDG PET-CT imaging.’®
We report here a female patient that was initially misdiag-
nosed with pancreatic cancer, but was eventually correctly
diagnosed with abdominal lymph-node tuberculosis using
"8F_.FDG PET-CT imaging along with tuberculin testing.
The lesion had significantly reduced after 5 months of
antituberculosis treatment.

Case Presentation
The patient was a 38-year-old woman. Her main complaint
was “deep abdominal pain and discomfort for nearly
a month”, accompanied by nausea and vomiting. After anti-
infection treatment, abdominal CT revealed space-occupying
lesions on the anterior edge of the inferior vena cava, which
were diagnosed as a pancreatic tumor or enlarged lymph node.
Ten days later, abdominal MRI showed abnormal signals at
the hepatic hilum and near the celiac trunk, which led to the
diagnosis of enlarged lymph nodes. The overall initial diag-
nosis was proposed as “pancreatic space-occupying lesions”.
The patient’s clinical signs, blood routine, biochemical
examinations, and duodenoscopy were all normal, and no
abnormalities were observed in serum tumor markers AFP,
CEA, CYFRAZ21-1, SCC, NSE, HE4, CA125, CA19-9,
CA15-3, CA50, CA242, or CA72-4. Since the patient

refused a biopsy of the tumor, '*F-FDG PET-CT was per-
formed in order to understand the nature of the tumor and
the condition of the systemic lymph nodes. As shown on
"E.FDG PET-CT (Figure 1), a soft-tissue mass about
2.8 cm in diameter was present in the hilar area, with
punctate high-density shadows, unclear borders, and abnor-
mal concentration of imaging agent. The maximum standar-
dized uptake value (SUV <) was 9.4 on initial imaging, but
had became 12 2 hours later ony delayed imaging. Enhanced
CT (Figure 2) revealed no vascular envelopment in the mass.
Based on these results, the patient was diagnosed with
tuberculosis of celiac lymph nodes. This diagnosis was con-
firmed by the strong positive result from the tuberculin test.
Five months after antituberculosis treatment, the patient’s
clinical symptoms had disappeared. Follow-up checking
using '"®F-FDG PET-CT imaging (Figure 3) showed that
the mass had become smaller with a diameter of about
1.5 cm, along with increased internal punctate high-density
shadow and SUV .« reduced to 8.1. These follow-up find-
ings demonstrated effective antituberculosis treatment and
led to continued treatment for the patient.

Discussion
Although laboratory tests indicated that this patient was
infected with tuberculosis, clinical manifestations of

Figure | '8F-FDG PET/CT tumor imaging before treatment. (A) CT; (B) PET; (C) PET-CT fusion | hour after injection; (D) PET-CT fusion 2 hours after injection; (E) full-
body projection shows a fused soft-tissue mass about 2.8 cm in diameter in the hilar area (left front of the inferior vena cava), with punctate high-density shadows, unclear
boundaries with surrounding tissue, and abnormal concentration of imaging agent in the mass. SUV ;. was 9.4, and delayed display showed SUV,,, of 12.0.
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Figure 2 Enhanced CT before treatment revealed no vascular envelopment in the mass, but the mass pressing on blood vessels. (A) arterial phase cross section; (B) venous
phase cross section; (C) delayed-phase cross section; (D) venous phase coronal section.

Figure 3 Reexamination using CT and '®F-FDG PET-CT tumor imaging 5 months after antituberculosis treatment. (A) CT; (B) PET-CT fusion | hour after injection. The
fused soft-tissue mass in the hilar area (left front of the inferior vena cava) became smaller, with a diameter of about 1.5 cm, and the inner dots were high in density. The
shadow had increased, and the boundary with surrounding tissue was still unclear. The concentration of imaging agent in the mass was lower, and SUV ., was 8.1.

tuberculosis-related symptoms were not typical, which led
to the initial diagnosis of pancreatic tumor. '*F-FDG PET—
CT imaging demonstrated high radiometabolic activity of
the lesion. Combined with enhanced CT, no tumor vascu-
lar envelopment or invasion were observed. These results
indicated a nontumor imaging sign and led to the diagnosis
of celiac lymph-node tuberculosis. Further tuberculin

testing showed strong positive reactivity, further confirm-
ing the diagnosis. This diagnosis method avoids invasive
biopsy or laparotomy, and as a result reduces both the pain
of patients and the risk of spreading of tuberculosis.

The combination of 'F-FDG PET-CT imaging and
tuberculin testing alone is insufficient for diagnosis when
lymph-node tuberculosis is in the inactive stage. It must be
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accompanied by contrast-enhanced ultrasound, ultrasound-
guided needle biopsy, laparotomy, or laparoscopy.’ ™ It has
also been reported that PET-CT imaging using other posi-
tron-labeling agents labeled with ®*Ga may detect more
lesions than '"*F-FDG PET—CT imaging, due to the former’s
lower background uptake. '’

"®F_FDG PET-CT imaging is of great value in evaluating
the state of tuberculosis, especially in evaluating the efficacy

of midterm treatment,'"*'>

and in the diagnosis of recurrence
of tuberculosis after treatment.'> Follow-up examination at 5
months using '*F-FDG PET-CT imaging revealed that the
lesion had significantly reduced in size, with decreased intake
of imaging agent, demonstrating effective antituberculosis
treatment. At present, the patient is still undergoing antitu-
berculosis treatment. As she refused to have biopsies taken
during the whole process, the method described by Sanchez-
Montalvé et al'* was used to observe lesion size and glucose
metabolism with '®F-FDG PET—CT to further confirm the

clinical diagnosis and evaluate the efficacy of treatment.

Conclusion

For abdominal lymph-node tuberculosis with atypical clin-
ical symptoms, '*F-FDG PET—CT imaging combined with
tuberculin testing can provide a basis for clinical diagno-
sis, curative effect evaluation, and recurrence evaluation,
and reduce both misdiagnosis and missed diagnosis, when
puncture biopsy is not an option.

Abbreviations
"F_FDG, '®F-fluorodeoxyglucose; PET, positron emission
tomography; CT, computed tomography; MRI, magnetic
SUVmaxs
AFP, a-fetoprotein;

maximum standardized

CEA,
embryonic antigen; CYFRA21-1, cytokeratin 19 fragment;

resonance imaging;
uptake wvalue; carcinoma
SCC, squamous-cell carcinoma; NSE, neuron-specific
enolase; CA, cancer antigen.
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