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Case Report
Granulomatous inflammation of pulmonary squamous 
cell carcinoma: a rare phenomenon
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Abstract: Some neoplasms are associated with granulomatous inflammation. Granuloma formation in tumor tissue 
is caused by the cytokines derived from either the main tumor or other cells surrounding the tumor. In other instanc-
es, granulomatous inflammation is observed in the lymph nodes draining a tumor. This has been recognized as a 
sarcoid-like reaction. Herein, we report of a 75-year-old man with pulmonary squamous cell carcinoma (SCC), where 
granulomatous inflammation was observed extensively at the primary site. The carcinoma seemed to partly regress. 
In the regressing area, tumor cell debris was surrounded by granuloma. In contrast, no granuloma was identified in 
the dissected regional lymph nodes. To the best of our knowledge, such a case of SCC had not been described thus 
far. More case studies are required to determine whether tumor-related granuloma is the main cause of regression 
or whether it is just a secondary phenomenon caused by the attack and destruction of the tumor by lymphocytes.
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Introduction

Granulomatous inflammation is often encoun-
tered during infection by mycobacteria, fungi, 
or parasites and in non-infectious etiologies, 
such as intrusion by foreign bodies. In addition, 
granuloma formation is a diagnostic symptom 
of some diseases such as sarcoidosis and 
Crohn’s disease. 

Certain neoplasms are also associated with 
granulomatous inflammation, including semi-
noma of the testis [1] and its counterparts in 
various locations [2], renal cell carcinoma [3, 
4], and nasopharyngeal carcinoma [5]. 
Granuloma formation in tumor tissue is largely 
caused by the cytokines derived from either the 
main tumor or non-cancerous cells near the 
tumor [6]. In some instances, granulomatous 
inflammation is observed in the lymph nodes 
draining a tumor where it is known as a sarcoid-
like reaction [7]. It has been suggested that 
T-cell mediated immunological reaction to anti-
gens expressed by the tumor cells and soluble 
antigens shed by the tumor might result in 
granulomatous inflammation [8].

Herein, we report of a 75-year-old man with pul-
monary squamous cell carcinoma (SCC), in 
which granulomatous inflammation was observ- 
ed extensively at the primary site. The carcino-
ma seemed to partly regress due to granuloma-
tous inflammation. To the best of our knowl-
edge, such a phenomenon has not been previ-
ously reported in pulmonary SCC. In contrast, 
no granuloma was identified in the dissected 
regional lymph nodes. 

Clinical summary

A 75-year-old man presented with an irregular 
mass detected on computed tomography per-
formed during his regular cerebral infarction 
follow-up. The mass was located in the left 
upper lobe and showed extensive contact with 
the interlobar pleura; it measured 18×12×10 
mm (Figure 1A, 1B). He is currently smoking 5 
cigarettes per day. Physical examination and 
laboratory tests revealed no abnormalities. 
Being unable to rule out the possibility of a pri-
mary lung carcinoma, surgery was performed. 
Intraoperative pathological examination identi-
fied a few carcinoma cells. Therefore, left upper 
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lobectomy and regional lymph nodes dissec-
tions were conducted. His postoperative course 
was uneventful.

Pathological findings

The surgically resected specimen revealed a 
mass with anthracotic discoloration. The entire 
mass was fixed using formalin and then embed-
ded in paraffin blocks.

According to the histopathology results, approx-
imately 70% of the mass was composed of 
granulomatous inflammation accompanied by 
the formation of prominent epithelioid cell 
granulomas with a central necrotic substance. 
In the remaining 30% of the mass, viable well-
to-moderately differentiated SCC was present 
(Figure 2A). The necrotic substance inside the 
granulomas consisted of necrotic tumor cells, 
with some retaining their shape and having pyk-
notic nuclei (Figure 2B). Some of the tumor 
nests were surrounded by macrophages and/or 
epithelioid histiocytes (Figure 2C); several such 
tumor nests were degenerated, and the remain-
ing necrotic tumor cells retained cellular shape 
and pyknotic nuclei (Figure 2D). Special stains, 
such as Ziehl-Neelsen and Grocott stains, did 
not reveal pathogenic microorganisms inside 
the granulomas. The surgical margin was free 

of the tumor. No granulomas were identified in 
the dissected regional lymph nodes.

Using immunohistochemistry, viable tumor 
nests were strongly stained for CK5/6 (D5/16 
B4, 1:100; Dako, Glostrup, Denmark). The 
necrotic substance was moderately stained for 
CK5/6 (Figure 3A). The necrotic substance 
inside granulomas revealed CK5/6-positive 
necrotic tumor cells that retained cellular shape 
and pyknotic nuclei (Figure 3B). Granulomas 
were composed of CD68-positive (PG-M1, 
1:00; Dako) macrophages and/or epithelioid 
histiocytes (Figure 3C). T lymphocytes express-
ing CD3 (F7.2.38, 1:100; Dako) were abundant 
inside and outside the granulomas (Figure 3D). 
Among T lymphocytes, the proportion of CD4-
expressing (4B12, 1:100; Dako) lymphocytes 
was slightly higher than that of CD8-expressing 
(C8/144B, 1:100; Dako) lymphocytes both 
inside and outside the granulomas (Figure 3E, 
3F). 

Discussion

Granulomatous tissue could be caused by 
infections, autoimmune diseases, or tumors. 
Although the causes of granulomas are varied, 
they result in similar morphological features 
that are indistinguishable from one another. 

Figure 1. Computed tomography findings. A. Axial; B. Coronal: The mass is located in the left upper lobe and shows 
extensive contact with the interlobar pleura; the mass measured 18×12×10 mm.
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Figure 2. Microscopic findings. A. Approximately 70% of the mass is composed of granulomatous inflammation 
accompanied by formation of prominent epithelioid cell granulomas with a central necrotic substance. In the re-
maining 30% of the mass, viable well-to-moderately differentiated squamous cell carcinoma is present (×20). In-
set: Higher magnification of the boxed area shows a viable tumor nest with keratinization (×200). B. The necrotic 
substance inside the granulomas were consists of necrotic tumor cells that retained cellular shape and exhibited 
pyknotic nuclei (arrows) (×400). C. Tumor nest surrounded by macrophages and/or epithelioid histiocytes (arrow) 
(×400). D. Tumor nest with degeneration that showed remaining necrotic tumor cells with retained cellular shape 
and pyknotic nuclei (arrows) (×400).

Figure 3. Immunohistochemistry findings. (A) Viable tumor nests showing strong staining for CK5/6 (arrows). Ne-
crotic substance showing moderate staining for CK5/6 (×20). (B) Necrotic substance inside a granuloma showing 
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This similarity could be due to closely related 
pathogenesis involving the same molecular 
mechanisms. Close examination of the cellular 
subcomponents of infection-related and tumor-
related granulomatous inflammations showed 
an accumulation of gamma/delta T-cells [9]. 
These gamma/delta T-cells not only help keep 
infections with intracellular microorganisms 
under control [10], but also participate in autol-
ogous tumor killing activity [11]. The molecular 
similarities of infection-related and tumor-relat-
ed granuloma formation could be attributed to 
tumor necrosis factor-alpha, interferon-gam-
ma, and granulocyte-macrophage colony stim-
ulating factor produced by gamma/delta T-cells. 
These similarities could also explain their indis-
tinguishable histological appearance [9-11]. 

Tumor-related tissue reactions leading to gran-
uloma formation have been described for a 
long time [12, 13]. Such granuloma formation 
may take place in lymph nodes draining the pri-
mary tumor site, in tumoral tissue, and even in 
areas unrelated to the primary tumor site [13]. 
While granulomas occur in approximately 4% of 
carcinomas, this reaction is considered to be 
exceedingly rare in sarcomas [13]. 

It was proposed that granulomatous reactions 
could prevent tumor expansion [14]. Although 
in our case and other cases such as seminoma 
[1], germinoma [2], renal cell carcinoma [4], 
and nasopharyngeal carcinoma [5], granuloma 
formation occurred within the tumor, there 
exists a renal cell carcinoma case in which 
granuloma formation was observed in the peri-
tumoral stroma alone [3]. In addition, many 
granulomas do not form within the tumor but 
rather in the regional lymph nodes by a sarcoid-
like reaction [15]. 

As for searching cellular subpopulation of 
tumor-related granuloma in pathological prac-
tice, T-cell markers, such as CD3, CD4, CD8, in 
addition to monocyte/macrophage marker, 
CD68, were often used; specific gamma/delta 
T-cell markers were not commonly available. 
For tumor-related granulomas, it was found 
that CD4-positive T-cells tended to be present 
in the internal area of the granuloma rather 

than its surroundings, which predominantly dis-
played CD8-positive T-cells. This is the same 
distribution pattern found in sarcoidosis [16]. In 
our case, CD4-positive T-cells were slightly 
more numerous than CD8-positive T-cells both 
inside and outside the granulomas. Differences 
between the internal and surrounding areas of 
the granulomas were not apparent. This may be 
because almost all the granulomas in our case 
had a tumor element inside of them. Tumor-
related granulomas do not usually contain 
tumor elements in them.

The tumor-related granuloma described in this 
study seemed to be involved in partial regres-
sion of SCC of the lung. It is generally recog-
nized that natural killer (NK) cells and cytotoxic 
T-cells (a subset of CD8-positive T-cells) play an 
important role in tumor regression through 
direct contact with tumor cells [17]. In addition, 
CD4-positive T-cell tumor infiltration is impor-
tant for melanoma regression, a well-known 
phenomenon, as it can directly break up tumor 
nests [18]. Therefore, other case studies are 
required to determine whether formation of 
tumor-related granuloma is an initiating phe-
nomenon of tumor regression, or whether it is 
only involved in eliminating cellular debris after 
NK cells and T-cells destroyed the tumor. 

In conclusion, this is an extremely rare case of 
pulmonary SCC with partial regression accom-
panied by granulomatous inflammation. Inside 
the tumor-related granulomas, necrotic tumor 
cells were frequently observed. More cases are 
required to determine whether formation of 
tumor-related granulomas is a primary cause of 
tumor regression or just a secondary phenom-
enon following the attack and destruction of 
the tumor by lymphocytes.
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CK5/6-positive necrotic tumor cells that retained cellular shape and pyknotic nuclei (arrows) (×400). (C) Granulo-
mas are composed of CD68-positive macrophages and/or epithelioid histiocytes (×400). (D) T lymphocytes express-
ing CD3 are abundant inside and outside the granulomas (×400). (E, F) Among T lymphocytes, CD4-expressing 
lymphocytes (E) are slightly more numerous than CD8-expressing lymphocytes (F) (×400).
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