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introduction
The role of 18F-FDG Positron Emission Tomography 

Computed Tomography (PET- CT) scan in the field of 
Oncology is ever-increasing. It provides functional 
information on tumor metabolism, helps in detection of 
unpredicted regional and distant metastases and leads 
to accurate staging, which in turn, is very important in 
determining prognosis and appropriate management of 
the patient (1, 2). However, FDG is not a cancer specific 
agent and apart from malignancy, 18F-FDG uptakes are 
frequently encountered in some benign conditions with 
active granulomatous processes also, giving false positive 
results (3). Hence, accurate PET-CT interpretation and 
histopathological correlation is very important to evade 
false positive results. We here present a study in which 
we compiled with simultaneous presence of tuberculosis 

abstract

introduction: Whole body PET CT is an important 
investigation tool in malignancy patients and helps in 
ascertaining the metabolic activity and exact stage of 
the disease. However, like any other investigation, false 
positive results do exist and certain diseases other than 
cancer may show increased uptake. Hence, a careful 
evaluation of PET CT and clinical correlation in malignancy 
patients is a must to accomplish the suitable treatment.

Methods: In this retrospective observational study, 
seven cases of cancer with concomitant tuberculosis 
were included. All the patients were proven malignancy 
patients with advanced or metastatic stage. On clinical 
suspicion, a tissue diagnosis was obtained which led to 
change in staging as well as management of the patients.

results: Seven patients were having primary 
diagnosis of carcinoma breast, carcinoma esophagus, 

mucoepidermoid carcinoma of submandibular salivary 
gland, carcinoma tongue, squamous cell carcinoma skin, 
carcinoma cervix and carcinoma endometrium. They 
showed FDG uptake at distant sites leading to upstaging 
of disease. On histopathological examination, lymph nodal 
mass reported granulomatous lymphadenitis, leading 
to change of overall staging and management of the 
patients. 

discussion and Conclusions: Whole Body PET CT 
scan may produce false positive results and upstage 
the disease. It should be evaluated and interpreted with 
caution in cases of doubtful findings and any abnormal FDG 
accumulation in PET CT scan at unusual locations should 
be evaluated carefully and confirmed histopathologically.

Keywords: Whole Body PET CT, concomitant tuberculosis 
and malignancy, false positive results
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and malignancy, in whom PET-CT scan findings led to 
false positive over-staging of the malignant disease.

Methods
This was a retrospective study done at a tertiary 

cancer center of Northern India. Seven diagnosed patients 
of various malignancies were included in this study. All 
the patients were histopathologically malignancy proven 
and presented in advanced stage. Whole Body PET CT 
scan was done to accomplish the staging. This was a 
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retrospective study in which the treatment of the patients 
was done as per standard protocols and no alteration in 
any form of management was there due the study. In view 
of retrospective nature of the study, ethical committee 
approval was not sought. 

Case 1. A 47 years old female presented with painless, 
progressive left breast lump. Whole Body PET CT scan 
showed a large, right mediastinal mass (SUV 9) along 
with left breast lump (SUV 11) (Figure 1). Endobronchial 
ultrasound guided FNAC from mediastinal mass showed it 
to be a granulomatous lesion, consistent with tuberculosis 
and breast mass was proved to be Infiltrating Ductal 
Carcinoma. She was managed for carcinoma breast as 
per standard guidelines and Anti Tubercular Therapy was 
started simultaneously.

Case 2. A 42 years old male presented as a diagnosed 
case of Carcinoma Esophagus. Apart from the esophageal 
lesion (SUV 6), his PET CT revealed FDG avid lymph nodes 
in supraclavicular, mediastinal, retroperitoneal and pelvic 
regions (SUV 5.7). Diagnostic laparoscopy and biopsy was 
done and per operative findings revealed multiple miliary 
deposits, presence of adhesions and an ileocaecal mass. 
Histopathology report from pelvic lymphadenopathy was 
suggestive of tuberculosis. 

Case 3. A 50 years old male presented with right 
submandibular gland swelling with bilateral cervical 
lymphadenopathy. Biopsy from right submandibular 
gland reported adenoid cystic carcinoma and FNAC 
from left cervical lymph node was inconclusive. Whole 
Body PET CT reported enhancing nodular lesion in right 
submandibular region (SUV 3.3) and discrete lymph nodes 
with increased FDG uptake in bilateral level II-V. Bilateral 
internal mammary, axillary, abdominal and pelvic lymph 
nodes (SUV max- 2) were also reported. Findings were 
suggestive of co-existing two pathologies- tuberculosis 
and lymphoma/carcinoma. He underwent surgery followed 
by adjuvant chemo radiation and anti tubercular treatment 
was also started simultaneously. Histopathology reported 
mucoepidermoid carcinoma of right submandibular gland 
and all the cervical lymph nodes showed necrotizing 
granulomatous inflammation suggestive of tubercular 
lymphadenitis.

Case 4. A 40 years old female of carcinoma Tongue 
(cT4aN2cM0) presented to us after receiving neoadjuvant 
chemotherapy. Bilateral supraclavicular lymph nodes 
were palpable along with the primary lesion. PET CT 
reported FDG avid lesion on left side of tongue in posterior 
half (SUV- 13), extending to base of tongue along with 
involvement of bilateral supraclavicular lymph nodes 
(SUV- 10). On clinical suspicion, FNAC was done from 
bilateral supraclavicular lymph nodes and it reported 
granulomatous lymphadenitis, which was further 
confirmed with excisional biopsy (Fig 2 and 3). In view 
of surgical unresectability of primary lesion, the patient 
was taken up for concurrent chemo radiation and anti 
tubercular treatment simultaneously.

Case 5. A 75 years old male presented with ulcer 
in right upper leg. Biopsy from ulcer edge reported 
squamous cell carcinoma with concomitant necrotizing 
granulomatous inflammation. Whole Body PET CT showed 

figure 1. Whole Body PeT CT scan showing fdG avid lesion 
in left breast (SUv 11) as well as mediastinum (SUv 9)

figure 2. Histopathological slide showing necrotizing 
Granulomatous lymphadenitis (Magnification 10X)
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metabolically active ulcerative cutaneous-subcutaneous 
thickening over lateral aspect of right knee joint with 
involvement of synovial membrane (SUV- 9.4). Bony 
involvement of patella, tibia, fibula and femur along with 
adjacent muscle involvement was reported. Right inguinal, 
retroperitoneal and bilateral pleural involvement was also 
mentioned asserting infectious etiology. As a measure of 
limb preservation, patient was planned for External beam 
Radiation with simultaneous antitubercular treatment. 

Case 6. A 68 years old female presented with 
blood mixed discharge per vaginum. On examination, 

a growth in cervix was present. Biopsy from cervical 
growth reported moderately differentiated squamous 
cell carcinoma. CEMRI pelvis was done which revealed a 
cervical mass with obturator, iliac, paraaortic and inguinal, 
lymphadenopathy. Whole Body PET-CT was done to 
evaluate the nature of lymphadenopathy and it reported 
primary disease in cervix and upper vagina (SUV- 9.8) 
and obturator & iliac lymph nodes (SUV- 11.5), periportal, 
aortocaval, paraaortic lymph nodes (SUV- 8.5). Multiple 
mediastinal lymph nodes were also seen (SUV- 8.5). 
She underwent Trans Bronchial Needle Aspiration from 
mediastinal lymph nodes which reported granulomatous 
lymphadenitis. She thereafter, received Concurrent 
chemoradiation and intracavitary brachytherapy along 
with Anti-tubercular treatment.

Case 7. A 55 years old female presented with 
complaints of vaginal bleeding. She underwent Dilatation 
and Curettage after proper history and examination. 
Endometrial biopsy reported endometrioid carcinoma 
with squamous cell differentiation. Chest X Ray in pre-
operative work up showed mediastinal widening. Whole 
Body PET CT scan reported large conglomerated lymph 
nodal mass in mediastinal, prevascular, paratracheal, 
precarinal and subcarinal regions along with primary 
disease in uterus. She underwent tissue biopsy from 
the mediastinal mass which reported tubercular 
lymphadenitis. Her Antitubercular Treatment was started 

figure 3. Histopathological slide showing Central necrosis 
surrounded by epithelioid cells and palisading histiocytes 
surrounded by normal lymphoid tissue (Magnification 40X)

Table 1. demographic and clinicopathological characteristics of the patients

Serial 
No.

Age Sex Clinical 
Diagnosis

Pathological 
Diagnosis

Tubercular Lymphadenitis

1 47yrs Female Carcinoma 
Breast

Infiltrating 
Ductal 
Carcinoma

Mediastinal lymph nodes

2 42 yrs Male Carcinoma 
Esophagus

Squamous Cell 
carcinoma

Retroperitoneal, Pelvic lymph 
nodes

3 50 yrs Male Carcinoma Right 
Submandibular 
gland

Mucoepidermoid 
carcinoma

Generalized lymphadenopathy

4 40 yrs Female Carcinoma 
Tongue

Squamous Cell 
carcinoma

Bilateral supraclavicular lymph 
nodes

5 75 yrs Male Squamous cell 
carcinoma skin

Squamous Cell 
carcinoma

Inguinal, retroperitoneal 
lymphadenopathy

6 68 yrs Female Carcinoma 
Cervix

Squamous Cell 
carcinoma

Mediastinal, paraaortic, 
paracaval lymph nodes

7 55 yrs Female Carcinoma 
Endometrium

Endometrioid 
carcinoma

Mediastinal lymph nodes

Table 1. Demographic and clinicopathological characteristics of the patients 
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and then she underwent Radical hysterectomy and pelvic 
node dissection followed by Adjuvant Radiotherapy. 

results 
A total of seven patients with ambiguous findings on 

Whole Body PET CT scan were included in this study 
(Table 1). Of the 7 patients, three were males and four 
were females. Median age was 50 years. There was no 
family or personal history of tuberculosis. All the patients 
underwent Whole Body PET CT scans as a part of staging, 
which showed FDG avid uptake at the site of primary 
malignancy as well as in regional and non regional 
lymph nodes which resulted in upstaging of disease. An 
interesting fact noted in all these PET CT scans was that 
max SUV of the lymph nodes was comparable to the uptake 
at primary site. On clinical suspicion, a histopathological 
examination of the lymph nodes was done and as 
previously mentioned, presence of two different disease 
entities was revealed in all the cases, malignancy and 
tuberculosis. All the patients were successfully treated 
with multimodality approach (surgery, radiotherapy and 
chemotherapy) for cancer and Anti Tubercular Treatment 
for co-existing Koch’s disease. 

discussion 
Advanced imaging modalities such as Whole Body 

PET CT scan detects malignancies with high accuracy 
and help in taking decisions regarding diagnosis, staging, 
response evaluation and follow-up. It is a non-invasive 
diagnostic modality which can visualize whole body, 
thus ameliorating the need of different imaging tests for 
different parts of the body. Fuster et al found the overall 
sensitivity and specificity of PET CT in detecting distant 
metastases to be 100% and 98%, respectively, versus 
60% and 83% respectively for conventional imaging(2). 
Additionally, it plays important roles in the field of 
Radiation Oncology with respect to treatment planning. 
PET CT may show some areas which are supposed to be 
involved with cancer on anatomic imaging, but are not 
active metabolically. Alternatively, in many cases, it may 
lead to detection of distant metastases which changes the 
overall staging and management of patients (4). Apart from 
the physiological uptake, 18F-FDG also may accumulate 
in benign disease like tuberculosis, fungal infection and 
sarcoidosis. A systematic review of PET CT reports in 
oncological patients reported benign, non-physiological 
uptake of FDG in more than 25% of studies. In half of 
these, FDG uptake was moderate to marked in intensity, 
similar to that of malignant sites (5). High FDG uptake in 
inflammatory cells and granulomatous disorders is due 
to increased glycolysis, which has been attributed to high 
number of glucose transporters in these cells (6). Therefore, 

while interpreting a PET CT scan, acute or chronic infection 
or inflammation must always be considered as a potential 
false positive finding. In developing countries, where the 
incidence of tuberculosis is very high, the simultaneous 
presence of tuberculosis and malignancy should always 
be considered in case of clinical suspicion. Kaplan et al 
reviewed 58,245 malignancy patients and identified 201 
cases of coexisting tuberculosis. Highest prevalence 
was seen in patients with Hodgkin’s disease followed by 
lung cancer and lymphosarcoma (7). Patients with cancer 
are susceptible to develop active tuberculosis because 
of immunosuppression and such a clinical situation 
imposes diagnostic challenge because of the multi-
faceted presentations of these two disorders. Concurrent 
existence of both tuberculosis and cancer at same site 
poses a diagnostic catch. Inflammation and scarring due 
to chronic tuberculosis results in metaplasia, dysplasia 
and cancer. On the other hand, reactivation of latent 
tuberculosis in patients with cancer can occur because 
of immunosuppression due to malnutrition, aggressive 
chemotherapy and immunomodulatory therapy (8). Medical 
history and clinical correlation may help to avoid potential 
pitfalls and a histopathological confirmation should 
always be sought in cases of clinical suspicion. In our 
cases, all the patients were falsely over staged by PET CT 
scan and the SUV uptake of malignancy and tuberculosis 
were not markedly different to distinguish between the 
two entities. It could have unfavorably changed the 
treatment intent and the management options. However, 
a histopathological confirmation was obtained in every 
case, which facilitated in taking appropriate decisions 
regarding the management. 

Conclusions
Concomitant presence of tuberculosis and malignancy 

is well known and tubercular involvement of lymph node 
stations, especially mediastinal lymph nodes can cause 
false positive nodal status. Whole Body PET CT scan, 
which has become a useful diagnostic tool in malignancy 
patients, may produce false positive results and upstage 
the disease deceptively. It should be evaluated and 
interpreted with caution in cases of dubious findings 
and any abnormal FDG accumulation in PET CT scan 
at unusual locations should be evaluated carefully and 
confirmed histopathologically. Depending on the lymph 
node regions which are involved, various tests like Trans 
Bronchial FNAC, Endo Bronchial USG, and laparoscopic 
evaluation are used to confirm tissue diagnosis. A high 
index of suspicion is required to meet the diagnostic 
challenges in such cases.
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