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Case Report 
Squamous cell carcinoma  
of the lung with highly proliferating  
fibromatosis-like stroma: a rare phenomenon
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Abstract: Few cases of carcinoma with exuberant stromal proliferation have been documented, apart from scirrhous 
carcinoma. To the best of our knowledge, previous cases of carcinoma exhibiting exuberant stromal proliferation 
have exclusively been reported in the thyroid gland, specifically as papillary carcinoma. The exuberant stromal pro-
liferation has been recognized to be similar to either fibromatosis or nodular fasciitis. Herein, we report a case of 
a 74-year-old Japanese man whose tumor in the upper lobe of his right lung displayed highly proliferating stroma 
with dispersed, poorly differentiated squamous cell carcinoma nests. The stromal spindle cells (fibroblasts/myofi-
broblasts) had similar molecular profiles to those typically observed in fibromatosis rather than nodular fasciitis, 
resulting in the designation of “fibromatosis-like” stroma. The presence of carcinoma cells, along with stromal cells, 
expressing TGF-β in this case likely fostered continuous stromal proliferation, presumably in conjunction with the 
unique microenvironment in which the carcinoma cells were present. 
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Introduction

Few cases of carcinoma, apart from scirrhous 
carcinoma, have shown exuberant stromal pro-
liferation, which is similar to either fibromatosis 
or nodular fasciitis. To the best of our knowl-
edge, such cases have been exclusively report-
ed in the thyroid gland, and among the types of 
thyroid carcinoma, papillary carcinoma is typi-
cally accompanied by such a stroma [1, 2]. 
Stromal elements account for 60-80% of 
tumors [2]. Cases of papillary carcinoma have 
been reported as papillary thyroid carcinoma 
with nodular fasciitis-like stroma or as papillary 
thyroid carcinoma with fibromatosis-like stroma 
[1, 2], with some authors opposing both of 
these terms and proposing the term ‘papillary 
carcinoma of the thyroid gland forming myofi-
broblastic nodular tumors’ [1, 3]. The opposing 
opinion derives from the necessity that a mass 
formation caused by this type of stroma is 
emphasized, in contrast to a mere prominent 
stromal reaction [1, 3]. 

Herein, we report of a 74-year-old Japanese 
man whose tumor in the upper lobe of his right 
lung displayed highly proliferating stroma with 
dispersed, poorly differentiated squamous cell 
carcinoma (SCC) nests. Although mass forma-
tion due to stromal overgrowth was observed in 
our case, we present this case as a carcinoma-
associated stromal overreaction without put-
ting as much emphasis on the mass-forming 
morphology of the stroma, especially when con-
sidering the term that better implicates the 
molecular mechanism for the development of 
such a stroma.

Clinical Summary

A 74-year-old Japanese man without a signifi-
cant medical history was referred to our hospi-
tal with an abnormality on his chest radiograph 
discovered during his regular examination. 
Chest computed tomography (CT) revealed a 
mass lesion that measured 31 × 28 × 26 mm in 
the right upper lobe and another mass lesion 
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measuring 18 × 16 × 15 mm in the right middle 
lobe; no significant lymph node swelling or dis-
tant metastasis was detected. The mass lesion 
in the right upper lobe showed prominent 
coarse spiculations along its margin; the spicu-
lations were more accentuated than those typi-
cally observed in lung cancer (Figure 1A, 1B). 
Although the mass in the right upper lobe was 

difficult to diagnose using bronchoscopy and 
bronchial scraping cytology, the mass in the 
right middle lobe was diagnosed as adenocarci-
noma through bronchial scraping cytology. 
Subsequently, surgery was performed. Since 
an intraoperative histopathological examina-
tion of the spiculated mass in the right upper 
lobe revealed carcinoma, a right upper and 
middle lobectomy was performed. The patient’s 
post-operative course was uneventful, and he 
was discharged from the hospital.

Pathological Findings

The surgically resected specimen of the right 
upper lobe revealed a whitish-to-tan-colored 
tumor with anthracotic discoloration. Pleural 
indentation was observed (Figure 2). The speci-
men from the right middle lobe also exhibited a 
whitish tumor with anthracotic discoloration.

Histopathological examination of the tumor in 
the right upper lobe revealed tumor cells 
immersed in a highly proliferating stroma that 
was mainly composed of fibroblasts/myofibro-
blasts and collagen fibers (Figure 3A). Tumor 

Figure 1. Computed tomography scan. Axial (A) and coronal (B) images of the chest computed tomograph show a 
mass lesion, 31 × 28 × 26 mm, with prominent, coarse spiculations along its margin in the right upper lobe. The 
longest spiculation (arrow) is 20 mm with a maximum width of 5 mm.

Figure 2. Gross findings of the surgically resect-
ed specimen of the right upper lobe. The tumor is 
whitish-to-tan colored with anthracotic discoloration. 
Pleural indentation is observed.



Pulmonary SCC & fibromatosis-like stroma

5872 Int J Clin Exp Pathol 2015;8(5):5870-5876

cells showed a trabecular nest and infiltrated 
streaming in line with the arrangement of the 

spindle cells (fibroblasts/myo-
fibroblasts) and collagen fi- 
bers; no gland formation or 
keratinization were observed 
(Figure 3B). The nuclei of 
tumor cells were enlarged, 
and the nucleoli were promi-
nent; proliferating stromal 
cells did not show atypia 
(Figure 3C). Scarred tissue 
was not apparent in the stro-
ma. The stroma occupied app- 
roximately 80% of the tumoral 
mass. In contrast, the tumor 
in the right middle lobe was a 
typical adenocarcinoma. Lym- 
phatic invasion, vascular inva-
sion, pleural invasion, and 
lymph node metastasis were 
not apparent in either tumor. 
The tumor in the right upper 
lobe was staged as pT2aN0, 
and the tumor in the right  
middle lobe was staged as 
pT1aN0. The surgical margins 
of both tumors were tumor- 
free.

Upon immunohistochemical 
analysis, the tumor cells in the 
right upper lobe showed 
expression of CK5/6 (D5/16 
B4, 1:100; Dako, Glostrup, 
Denmark) (Figure 4A) and 
p40 (polyclonal, 1:500; Nichi- 
rei Biosciences, Tokyo, Japan) 
(Figure 4B). TTF-1 (8G7G3/1, 
1:100; Dako) and Napsin A 
(IP64, 1:100; Novocastra, 
Newcastle Upon Tyne, UK) 
were not expressed in the 
tumor cells. Some of the stro-
mal spindle cells were posi-
tive for αSMA (1A4, 1:50; 
Dako) (Figure 4C), which was 
consistent with a mixed-cell 
population of myofibroblasts 
and fibroblasts. Transforming 
growth factor-β (TGF-β; 1D11, 
1:100; R&D Systems, Minnea- 
polis, MN) was expressed in 
both tumor cells and stromal 

Figure 3. Microscopic findings of the tumor in the right upper lobe. A. The 
tumor cells are immersed in a highly proliferating stroma that is mainly com-
posed of fibroblasts/myofibroblasts and collagen fibers (12.5 ×). B. The tu-
mor cells (arrows) show a trabecular nest and infiltrated streaming in line 
with the arrangement of the spindle cells (fibroblasts/myofibroblasts) and 
collagen fibers; no gland formation or keratinization were observed (200 ×). 
C. The nuclei of the tumor cells are enlarged with prominent nucleoli; prolif-
erating stromal cells do not show atypia (600 ×).

spindle cells (Figure 4D). Nuclear/cytoplasmic 
accumulation of β-catenin (β-Catenin-1, 1:100; 
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Figure 4. Immunohistochemical findings of the tumor in the right upper lobe. A. The tumor cells showing CK5/6 
expression (400 ×). B. The tumor cells showing p40 expression (400 ×). C. Some stromal spindle cells are positive 
for αSMA (400 ×). D. TGF-β is immunostained in both tumor cells and stromal spindle cells (400 ×). E. Nuclear/
cytoplasmic accumulation of β-catenin is not observed in stromal spindle cells. Of note, the cellular membranes 
of the tumor cells are positive for β-catenin (400 ×). F. MMP9 is faintly expressed in tumor cells but not in stromal 
spindle cells (400 ×).
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Dako) was not observed in stromal spindle 
cells; however, the cellular membranes of the 
tumor cells were positive for β-catenin (Fig- 
ure 4E). Matrix metalloproteinase 9 (MMP9; 
EP1254, 1:100; Epitomics, San Francisco, CA) 
was faintly expressed in tumor cells but not in 
stromal spindle cells (Figure 4F). 

A diagnosis of poorly differentiated SCC was 
rendered for the right upper lobe tumor. Its 
highly proliferating stroma was recognized not 
as nodular fasciitis-like, but fibromatosis-like, 
in spite of a lack of nuclear/cytoplasmic accu-
mulation of β-catenin; spindle cells expressing 
TGF-β but not expressing MMP9 were similar to 
those typically observed in fibromatosis. 

Discussion

SCC of the lung can be classified as either the 
central type or the peripheral type according to 
its primary site. It was reported that the periph-
eral type accounts for approximately 50% of 
SCC [4]. A certain percentage of the peripheral 
type is known to have a spiculated margin simi-
lar to that observed in adenocarcinoma, which 
more commonly exhibits spiculation than SCC 
[5]. The spiculation seen in adenocarcinoma 
histologically corresponds to strands of fibrous 
tissue, to direct infiltration of the tumor into the 
adjacent parenchyma, or to the spread of the 
tumor in the lymphatic channels and interstitial 
tissue of adjacent vessels, airways, or interlob-
ular septa [5]. Spiculation with histological ori-
gins, as mentioned above, is commonly 
observed as fine structures in CT. On the other 
hand, spiculation observed in our case is coars-
er than usual, with the longest one measuring 
20 mm in length with a maximum width of 5 
mm; this finding is probably caused by a highly 
proliferating fibromatosis-like stroma.

It is necessary to differentiate between reac-
tive and neoplastic conditions regarding stro-
mal cell proliferation. As the stromal cells did 
not show apparent atypia, they would not have 
a malignant nature. As for whether their prolif-
eration is neoplastic or not, it would not be neo-
plastic, even though the proliferation of the 
stromal cells exceeded the limit of usual stro-
mal reactions observed in carcinoma. To spec-
ulate about the mechanism underlying the exu-
berant stromal proliferation, it has been 
demonstrated that papillary carcinoma causing 
stromal overgrowth, as well as scirrhous gastric 

carcinoma, express TGF-β, suggesting that TGF- 
β may promote this phenomenon [2, 6-8]. It has 
also been shown that carcinoma cell-derived 
TGF-β modulates myofibroblast differentiation 
in SCC [9]. TGF-β increases myofibroblasts 
within the carcinoma microenvironment and 
enhances extracellular matrix (ECM) synthesis 
while inhibiting ECM degradation at the same 
time [10-12]. ECM synthesis is also promoted 
by TGF-β secreted from stromal cells [13], and 
TGF-β expression in stromal cells was found in 
our case and in another case of papillary carci-
noma by immunohistochemistry [2]. As TGF-β 
receptors were immunostained in the stromal 
cells adjacent to carcinoma cells [14], it was 
postulated that TGF-β, acting in an autocrine/
paracrine manner in the stromal cells, is impor-
tant for the synthesis of ECM, as is the function 
of carcinoma-secreting TGF-β [13]. Proliferating 
stromal cells (fibroblasts/myofibroblasts) stim-
ulated by TGF-β produce collagen; this reaction 
subsides as the collagen is increasingly depos-
ited in the matrix [12, 14, 15]. Our case and 
other cases of papillary carcinoma with stromal 
overgrowth did not exhibit a significant amount 
of scarred tissue. It is thus supposed that the 
persistence of early phase stromal reactions 
for carcinomas is associated with the exuber-
ant proliferation of stromal cells in such cases. 
For stromal overgrowth to continue, the capac-
ity for maturation to scarred tissue formation 
should be limited in order to maintain an early-
phase phenotype in the stromal cells; the ten-
dency to form scarred tissue was not obvious in 
our case or in other cases of papillary carcino-
ma with stromal overgrowth. 

As metastatic foci of papillary carcinoma with 
stromal overgrowth did not form similar stroma 
to the primary site [1], the differences in the 
microenvironments between the primary and 
metastatic foci might be responsible for per-
mitting the persistent early-phase phenotype 
of the stromal cells in the primary site. This 
could explain why, to date, cases of carcinoma, 
except for scirrhous carcinoma, have shown 
stromal overgrowth exclusively in the thyroid 
gland; the thyroid microenvironment is proba-
bly important for this phenomenon to occur. 
The carcinoma in our case might not only 
express TGF-β but also exist in a unique micro-
environment in the lung, where such a stromal 
reaction was initiated by chance.
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The term ‘fibromatosis-like’ was applied to 
describe the nature of the stroma in this case. 
Stated as such, whether the actual nature of 
the stroma is more similar to fibromatosis or 
nodular fasciitis should be well examined, as 
they often display overlapping histopathologi-
cal features [2]. To differentiate between fibro-
matosis and nodular fasciitis, analysis of the 
expression of β-catenin, TGF-β, Smad, several 
types of chemokine ligands, and MMPs plays 
an important role [16, 17]. First, β-catenin is 
often expressed at least focally in deep and 
superficial fibromatoses, with the former show-
ing more diffuse and stronger nuclear expres-
sion than the latter [17, 18]. While deep fibro-
matosis usually exhibits mutation of the 
CTNNB1 or APC genes [19, 20], superficial 
fibromatosis does not have mutations in the 
CTNNB1 or APC genes [18]. Although nuclear 
β-catenin expression was not observed in the 
stromal cells in our case, it is acceptable to 
designate this case as fibromatosis-like stroma 
since some cases of superficial fibromatosis do 
not show nuclear expression of β-catenin [17, 
18]. Second, the distinction between fibroma-
tosis, particularly deep fibromatosis, and nodu-
lar fasciitis lies among the genes associated 
with inflammation and ECM remodeling. Deep 
fibromatosis shows increased expression of 
genes encoding molecules of the TGF-β signal-
ing pathway [16], whereas nodular fasciitis dis-
plays elevated expression of genes encoding 
proteases participating in ECM degradation, 
such as MMP1, 3, 9, and 13 [16]. In our case, 
the stromal cells expressed TGF-β and did not 
express MMP9, which is consistent with the 
expression pattern of deep fibromatosis. 
Although nuclear β-catenin expression was not 
observed, TGF-β expression and the absence 
of MMP9 expression in the stromal cells were 
sufficient to designate the stroma in our case 
as ‘fibromatosis-like’.

In conclusion, we have described an exceed-
ingly rare case of SCC with a highly proliferating 
fibromatosis-like stroma. This unusual stroma 
was associated with coarse spicules on CT. The 
molecular profiles of the stromal cells were 
more similar to those of fibromatosis than of 
nodular fasciitis, which formed the basis of the 
designation of ‘fibromatosis-like’ stroma. The 
presence of carcinoma cells expressing TGF-β, 
as well as stromal cells expressing it, in this 
case likely fostered continuous stromal prolif-
eration in conjunction with other factors in the 

microenvironment in which the carcinoma cells 
were present. 
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