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ABSTRACT
Tuberculosis (TB) is one of the top 10 infectious diseases causing mortality worldwide. In 2019, approximately 10
million people were diagnosed with TB, with 5.6 million men, 3.2 million women, and 1.2 million children. One of the
hallmarks of the course of TB is tuberculous granuloma. In this study, we reported a case of TB granuloma and further
workup to exclude other etiologies. A 52-year-old man presented with a complaint of a lump on his left neck. There
was a history of prolonged productive cough, weight loss, and shortness of breath. Chest radiograph and FNAB of the
lump suggested pulmonary TB while the rapid molecular test was negative. The patient was also suspected of
malignancy; but the trans-thoracal biopsy did not reveal any malignant cells. The patient was eventually diagnosed with
granuloma due to primary TB with cervical lymphadenopathy. Tuberculous granuloma is one of the most common
pulmonary granulomas and a hallmark of the course of TB. It is characterized by the immune system forming an
environment to control the spread of the infection. In cases of tuberculous granuloma with negative rapid molecular
test, further investigations should be conducted to find evidence of TB infection. Activated TB granuloma can spread
to the surrounding tissues or organs. A negative rapid molecular test result does not necessarily exclude TB in endemic
regions; thus, further investigations such as CT scans or histopathological examination are required to find features of
TB infection.
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INTRODUCTION
Tuberculosis (TB) is one of the top 10 infectious diseases
causing mortality worldwide. In 2019, approximately 10
million people were diagnosed with TB, with 5.6 million
men, 3.2 million women, and 1.2 million children. The
number of deaths caused by TB is approximately 1.4
million lives. TB can be found in all countries and may
affect any age group.1
The risk factors for TB are classified as exogenous and
endogenous. The exogenous factors include airborne TB
bacteria, while the endogenous factors are associated with
progression of TB activation, immunity, nutrition, diabetes
mellitus, alcohol consumption, and smoking habit.2

TB can manifest in intrapulmonary or extrapulmonary.
Pulmonary TB is located in the lung parenchyma, while
extrapulmonary TB can be found in other organs such as
the pleura, lymph nodes, urinary tract, skin, joints,
meninges, and bones. 3
TB granuloma is one of the pathogenesis courses of TB.
Tuberculous granuloma is also one of the differential
diagnoses in pulmonary granulomas, which can be caused
by bacterial, fungal, parasitic infections, non-infectious
etiologies, or tumors. A histopathological investigation is
required in granulomas to determine etiology.4,5
The incidence of tuberculous granuloma is more common
compared to pulmonary granulomas of other etiologies.
However, cases of TB granuloma are still limited, and
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what is more often found is symptomatic or active
pulmonary TB. Therefore, in this study, we reported a case
of TB granuloma and further workup to exclude other
etiologies.
CASE REPORT
A 52-year-old man presented to Wangaya general hospital
with a complaint of a lump on his left neck. The lump was
first recognized on February 12th 2022. Furthermore, the
patient had a history of productive cough with whiteyellowish sputum for the last eight months. The patient
also reported a 15 kg weight loss for the last 6 months.
Other symptoms such as diarrhea, excessive sweating, and
chills were denied. He also complained of shortness of
breath when lifting both of his hands. Previously, he never
had pulmonary TB. He had a smoking habit from age 1518 and had stopped for 1 year before admission.

Complete blood work consisting of complete blood count,
renal function, liver function, electrolyte levels, blood
glucose, chest x-ray, rapid molecular test, and fine-needle
aspiration biopsy (FNAB) was performed. The results
showed elevated leukocytes (13.80) dominated by
neutrophils (74.1%) and normocytic normochromic
anemia suspected due to chronic disease (Hb: 10.7, MCV:
81.5, MCH: 26.4), and anti-HIV was negative. Chest x-ray
showed infiltrate on both perihilar regions of the lung with
hilar enlargement, which was suspected to be duplex
pulmonary TB (Figure 2); rapid molecular test for TB was
negative, but the FNAB result showed chronic
inflammation with features of xanthogranulomatous
suppurative,
suspicious
of
the
tuberculous
lymphadenopathy.

There was no abnormal finding on his lung area based on
the physical examination. There were multiple lumps on
the left neck and slightly on the supraclavicular area; the
lumps were solid, immobile, not warm, and with slight
tenderness on palpation (Figure 1).

Figure 2: Chest X-ray showed infiltrate on both
perihilar regions with hilar enlargement, suspicious
for duplex pulmonary TB.
A

B

Figure 1 (A and B): Side view of multiple lumps on
the left neck area and front view of multiple lumps on
the left neck area.

Since the patient complained of shortness of breath when
he lifted both his hands, he was planned for a
bronchoscopy. The result showed no intraluminal masses,
but there was stenoting infiltrative on the right
intermediate trunk and left superior lobe, suspected of
malignancy. Biopsy was performed during bronchoscopy,
which showed no malignant cells or specific processes.
Thorax computerized tomography scan (CT-scan) with
contrast was subsequently performed, which showed
masses with a density of tissue on the left superior lobe of
the lung. The patient was suspected of pulmonary cancer,
but since it could not be diagnosed properly, trans-thoracal
biopsy and repeated FNAB were planned on the
lymphadenopathy area. The results showed chronic
granulomatous in trans-thoracal biopsy (TTB) and
xanthogranulomatous in FNAB. Therefore, the patient was
eventually diagnosed with granuloma due to primary TB
with left cervical lymphadenopathy.
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DISCUSSION
TB is known as a disease with high mortality and
morbidity rates. Almost one-third of the population is
infected with TB, and only 10% of the infected population
can progress. In other infected individuals, approximately
two billion worldwide, the disease remains latent or
asymptomatic. These individuals are the reservoir for the
TB bacteria, and if they become immunosuppressed, then
reactivation and symptoms of TB will occur.1
A

B

Figure 3 (A and B): Thorax CT-scan with contrast,
axial plane and thorax CT-scan, coronal plane.

TB spreads via droplets that enter the respiratory tract.
Some individuals can develop tuberculous granuloma.
Tuberculous granuloma is one of the most common
pulmonary granulomas.6 It is a hallmark of the course of
TB, characterized by the immune system forming an
environment to control the spread of the infection, but may
also provide a place for the mycobacterium TB to survive
and modulate the immune response for its survival without
being damaged in the long-term.7,8 In our case, the patient
had a good immune system, hence the granuloma
formation. Until the making of this report, the patient had
also been tested for HIV and showed a negative result,
indicating that the patient was immunocompetent.
In unstable conditions such as decreased immune system
or HIV, granulomas may enlarge and undergo
morphological changes, increasing the potential for the
bacilli to disseminate from the main infectious location of
the lung to other tissues and organs.9 The closest spread to
the lymph nodes near the hilar and parahilar may form
Gohn complexes.10 Activated granulomas may present
with symptoms of local or systemic TB.9 The symptoms
found in TB infection include productive cough for 2
weeks or more, hemoptysis, decreased appetite, weight
loss, night sweats, fever for over one month, and malaise.3
We found similar findings in our case, in which he had
granuloma in the left superior lobe of the lung and left
cervical lymphadenopathy, which might be signs of
activated or disseminated granuloma. Classic TB
symptoms were also found, including productive cough for
8 months and 15 kg weight loss for the last 6 months.

A

Besides being influenced by the reduced immune system
or immunosuppression, the activated granuloma is also
influenced by microenvironment factors surrounding the
granuloma. The mechanism of these microenvironment
changes is not entirely known, but some argue that it is due
to the changes in the metabolism of immune cells and
oxygen levels around the granuloma.9 Therefore, although
the patient was considered immunocompetent in this case
based on the negative anti-HIV result, there are still
possibilities of microenvironment changes in the
granuloma, leading to the activation of granuloma and
symptoms of TB.

B

C

Figure 4 (A-C): Left main bronchus, left superior lobe
and truncus intermedia with stenoting infiltrative.

Since the contrast CT and MRI scans of the thorax showed
a mass with a density of tissues in the left superior lobe of
the lung, the patient was initially suspected of pulmonary
carcinoma. A study by Shogoma et al stated that features
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of pulmonary granuloma might be caused by bacterial,
fungal, parasitic infections, non-infectious etiologies, or
tumors. The study also showed a case with granuloma
finding in pulmonary squamous cell carcinoma. Since
there are many causes of granuloma, morphological
examinations are needed to determine further etiologies of
the pulmonary granuloma.4 In this case, TTB was
performed to further investigate the mass in the left
superior lobe of the lung, which showed chronic
granulomatous leading to TB infection.
Pulmonary TB can be diagnosed with bacteriological
examinations such as direct microscopy tests, culture, and
rapid molecular tests. However, if the result is negative,
the diagnosis can also be made from clinical findings of
TB with a chest radiograph that supports TB infection.
Extrapulmonary TB can be diagnosed from bacteriological
or histopathological examinations.3 The guideline by
WHO in 2020 stated the importance of a high-accuracy
rapid molecular test, which could increase favorable
outcomes in diagnosing TB in patients who are resistant to
rifampicin, replacing the role of sputum examination. 11
Therefore, in this case, the patient was initially suspected
of TB and had a rapid molecular test and chest radiograph
for TB screening. Furthermore, TTB can also be
performed for masses in the left superior lobe and FNAB
in the cervical lymphadenopathy (extrapulmonary TB) for
histological examination. The result showed negative on
the rapid molecular test, but the chest radiograph
supported TB findings; therefore, the patient was
suspected of TB. The TTB and FNAB results also
supported features of TB.
A study by Li et al stated that although a rapid molecular
test has been used to diagnose TB, it is less sensitive in
BTA-negative TB, culture-negative TB, and in all patients
with high TB prevalence.12 One of the reasons for the
negative rapid molecular test in our patient might be due
to Indonesia being one of the countries with high TB
prevalence.13
A study by Han et al. stated that a thorax CT scan plays a
major role in early diagnosis and treatment in patients with
a negative rapid molecular test, which are in cases of TB
infection findings in CT-scan (consolidations and
cavities).14 Therefore, besides a rapid molecular test, a CT
scan was also performed in our case for further
investigations. The result then showed a mass with a
density of tissues in the left superior lobe.
After several investigations, the patient was eventually
diagnosed with granuloma due to primary TB with left
tuberculous cervical lymphadenopathy. The diagnosis was
made after several additional investigations to differentiate
between granuloma and malignancy. CT scan and
histopathological examination were performed to confirm
the result of the negative rapid molecular test. The
diagnosis of TB granuloma requires multiple
investigations.

CONCLUSION
TB granuloma is a feature of the course of TB that can be
activated as the immune system is suppressed or due to
microenvironment changes. Activated TB granuloma can
spread to the surrounding tissues or organs. The
differential diagnosis for TB granuloma is tumor;
therefore, histological examination is necessary for further
investigation. A negative rapid molecular test result does
not necessarily exclude TB in endemic regions; thus,
further investigations such as CT scans or
histopathological examination are required to find features
of TB infection.
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