
Ota et al. surg case rep            (2021) 7:86  
https://doi.org/10.1186/s40792-021-01171-1

CASE REPORT

An extremely rare case of desmoplastic 
fibroblastoma exhibiting rapid growth 
in the chest wall: a case report
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Abstract 

Background:  Desmoplastic fibroblastoma is an uncommon, benign, fibrous tumor exhibiting infiltrative growth. 
Most of these tumors are small, slow-growing, and develop as subcutaneous lesions in the extremities. Cases of 
desmoplastic fibroblastoma in the chest wall are quite rare, and the preoperative diagnosis of such cases remains 
challenging as these tumors can mimic the characteristics of desmoid-type fibromatosis, which often occurs in the 
chest wall. We aimed to describe a rare case of desmoplastic fibroblastoma exhibiting rapid growth in the chest wall 
of a patient that was successfully treated with marginal excision only by diagnostic imaging before surgery.

Case presentation:  A 79-year-old man was admitted to our hospital after experiencing right shoulder pain last-
ing for a few months. A 4 × 4 × 2 cm mass was incidentally detected at the right second rib two years prior. Chest 
computed tomography revealed a well-defined homogeneous mass with a muscle-like density along the right lateral 
chest wall, the size of which had increased to 12 × 10 × 4.5 cm  in two years. Dynamic contrast-enhanced computed 
tomography revealed abundant vascularity at the periphery of the tumor. Magnetic resonance imaging revealed 
iso-intensity to muscle on T1-weighted images, slightly high intensity on T2-weighted images, and rim-like contrast 
enhancement at the periphery of the tumor, with uniform thickness on gadolinium-enhanced T1-weighted images 
with fat suppression. Rim-like contrast enhancement is an imaging feature that can distinguish cases of desmoplastic 
fibroblastoma from desmoid-type fibromatosis. We diagnosed the tumor as desmoplastic fibroblastoma by diagnostic 
imaging without tissue biopsy. Marginal excision with videoscopic assistance was performed through a small incision. 
The pathological diagnosis was desmoplastic fibroblastoma. The patient’s postoperative course was uneventful, and 
his shoulder pain was relieved after the surgery.

Conclusions:  Desmoplastic fibroblastoma in the chest wall is extremely rare, but should be considered in the differ-
ential diagnosis when desmoid-type fibromatosis is clinically suspected. Gadolinium-enhanced magnetic resonance 
imaging is helpful in confirming the differential diagnosis.
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Background
Desmoplastic fibroblastoma is an uncommon, benign, 
fibrous, soft tissue tumor exhibiting infiltrative growth 
[1–4]. These types of tumors occur mostly in the 

subcutaneous and skeletal muscle tissues of the extremi-
ties [1–3], and patients typically present with a history of 
a painless, slow-growing mass, often over a relatively long 
duration of time [1–3]. The diameter of these tumors typ-
ically ranges from 1 to 20 cm, with a median diameter of 
3  cm [1, 2]. In general, treatment involves the marginal 
excision of the tumor, and there has been no reported 
incidence of local recurrence or metastasis [3, 5].
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Desmoplastic fibroblastomas share some features with 
other infiltrative tumors with fibrous components [3–7]; 
these other tumors are treated via surgical resection with 
a wide margin and exhibit high rates of local recurrence 
and metastasis [8]. Therefore, recognizing the unique 
characteristics of desmoplastic fibroblastoma is clinically 
important for the differential diagnosis of these tumors 
[3–7], although precise preoperative diagnosis remains 
challenging, mainly owing to the lack of established 
imaging features distinct to desmoplastic fibroblastoma 
[5–7].

Cases of desmoplastic fibroblastoma in the chest wall 
are quite rare, and it is important to differentiate these 
tumors from cases of extra-abdominal desmoid-type 
fibromatosis, which often occur in the chest wall [8–10]. 
Here, we aimed to present a rare case of desmoplastic 
fibroblastoma exhibiting rapid growth in the chest wall, 
which was successfully treated with marginal excision 
only by diagnostic imaging before surgery. Gadolinium-
enhanced magnetic resonance imaging (MRI) can help to 
distinguish this tumor from desmoid-type fibromatosis.

Case presentation
A 79-year-old man was admitted to our hospital after 
presenting with right shoulder pain that had continued 
for a few months. On admission, physical examination 
revealed winging of the right scapula. A 4 × 4 × 2 cm mass 
had been detected at the right second rib on chest com-
puted tomography (CT) scans two years prior. A chest 
radiograph revealed soft tissue thickening in the right 
lateral upper chest wall (Fig. 1a). Chest CT scans demon-
strated a disk-shaped, well-defined, homogeneous mass 
with muscle-like density, measuring 12 × 10 × 4.5  cm in 
size (Fig.  1b). The mass extended from the axilla to the 
infrascapular region along the thoracic rib cage. CT scans 
in the bone window setting showed cortical bone ero-
sion of the second rib. Dynamic contrast-enhanced CT 
scans revealed a region of abundant vascularity at the 
periphery of the tumor during the early phase (Fig.  1c) 
and homogenous enhancement during the delayed phase 
(Fig.  1d). The abundant vascularity branched from the 
lateral thoracic and thoracodorsal arteries. MRI revealed 
iso-intensity to muscle on T1-weighted images, slightly 
high-intensity to muscle on T2-weighted images, as well 
as heterogeneous enhancement in the tumor and rim-
like contrast enhancement at the periphery, with uniform 
thickness on gadolinium-enhanced T1-weighted images 
with fat suppression (Fig.  1e: arrow). We strongly sus-
pected the tumor to be desmoplastic fibroblastoma based 
on tumor localization and preoperative images.

The patient refused a biopsy examination, preferring 
to undergo surgery through a minimal incision because 
of his shoulder pain. Marginal excision was performed 

through a small incision with the assistance of a thora-
coscope (Endoeye®, Olympus, Tokyo, Japan). The tumor 
margin was marked on the skin surface with ink under 
ultrasound guidance. A 4 cm vertical utility incision was 
made along the middle axillary line, along with a 2  cm 
port incision at the triangle of auscultation (Fig.  2). A 
wound protector (Alexis®, Applied Medical, Califor-
nia, USA) was placed in the utility incision to retract the 
chest wall. The right scapula was retracted laterally using 
a retractor (Lobster Retractor System®, BOSS instru-
ments, Virginia, USA). The tumor was excised with a sur-
gical margin of approximately 3–5  mm using an energy 
device (HARMONIC HD 1000i shears®, Ethicon Endo-
Surgery, Ohio, USA). The tumor had adhered strictly to 
the second rib. We considered that the tumor originated 
from serratus anterior muscle on the second rib, and then 
resected 5 cm of the second rib. The resected specimen 
was extracted through a small incision using a single-use 
polyurethane bag (Flexible Catcher ®, Japan Medicalnext, 
Tokyo, Japan), followed by the insertion of subcutaneous 
and chest drainage tubes. Frozen section diagnosis con-
firmed a benign fibroblastic tumor with negative surgical 
margins.

The resected specimen was an elastic, hard, disk-
sharped mass, measuring 13 × 12 × 5  cm in size. The 
cut surface had a homogeneous, white-colored appear-
ance, with a gray layer visible at the periphery of the 
tumor (Fig. 3). Pathological examinations confirmed the 
presence of cells that were stellate or spindle-shaped, 
undergoing infrequent mitotic activity; these cells were 
embedded within an abundant collagenous stroma 
(Fig. 4a, b). Immunohistochemical analysis revealed that 
the tumor cells were positive for vimentin (Fig.  4c) and 
negative for α-smooth muscle actin, CD34, desmin, and 
β-catenin. The tumor was encapsulated by a thin layer 
of fibrous tissue and had infiltrated the adjacent skeletal 
muscle (Fig.  4d). A region of abundant vascularity was 
observed at the periphery of the tumor (Fig. 4d), which 
was consistent with an area of rim-like contrast enhance-
ment on gadolinium-enhanced T1-weighted MR images 
with fat suppression (Fig.  1e). No neoplastic cells were 
identified at the surgical margins, and there was no bone 
invasion of the second rib. The tumor was diagnosed as 
a desmoplastic fibroblastoma. The patient’ s postopera-
tive course was uneventful, and his shoulder pain was 
relieved after the surgery.

Discussion 
An extremely rare case of desmoplastic fibroblastoma 
was reported. Desmoplastic fibroblastoma should 
be considered in the differential diagnosis when 
desmoid-type fibromatosis in the chest wall is clini-
cally suspected. Rim-like contrast enhancement at 
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the periphery of the tumor with uniform thickness on 
gadolinium-enhanced T1-weighted MR images with 
fat suppression is the unique imaging feature in des-
moplastic fibroblastoma that can distinguish it from 
desmoid-type fibromatosis preoperatively. However, 

when performing marginal excision of desmoplastic 
fibroblastoma in the chest wall only by diagnostic imag-
ing before surgery, as in our case, it is necessary to con-
sider the treatment strategy in case of desmoid-type 
fibromatosis as a result of pathological diagnosis.

Fig. 1  Radiological imaging of a case of desmoplastic fibroblastoma in the chest wall. a Chest radiograph demonstrating soft tissue thickening at 
the right lateral upper chest wall (arrowhead). b Axial view of a non-contrast computed tomography (CT) scan demonstrating the location of the 
tumor (arrowhead) and cortical bone erosion of the second rib (arrow). c, d Coronal view of a dynamic contrast-enhanced CT scan demonstrating 
the line of abundant vascularity at the periphery of the tumor during the early phase (c) and homogeneous enhancement during the delayed 
phase (d). e Coronal view of gadolinium-enhanced T1-weighted magnetic resonance imaging (MRI) with fat suppression, demonstrating 
inhomogeneous enhancement in the tumor, as well as rim-like contrast enhancement with uniform thickness at the tumor periphery (arrow)
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Desmoplastic fibroblastoma is a unique form of benign, 
fibrous, soft tissue tumor [1–4]. These tumors have been 
observed at a wide range of anatomical sites, although 
they most commonly arise in the lower limbs and feet, the 
back, and the upper extremities, including the shoulder, 
upper arm and forearm, and hand [1–4]. The lesions typi-
cally infiltrate the adjacent fat and skeletal muscle tissues, 
although they rarely involve the bone [1–3]. Desmoplas-
tic fibroblastoma in the chest wall is quite rare, with only 
seven cases having been reported in the literature [9–15]. 

These tumors have the potential to grow aggressively, and 
two cases have involved bone invasion [13, 15].

The following fibrous tumors should be considered 
in the differential diagnosis of tumors occurring in 
the infrascapular region: desmoplastic fibroblastoma, 
desmoid-type fibromatosis, solitary fibrous tumor, and 
elastofibroma dorsi [9]. Among these tumor types, some 
of the imaging features of desmoplastic fibroblastoma are 
also common characteristics of desmoid-type fibromato-
sis, also called desmoid tumor [3–7, 11]. CT scans typi-
cally reveal a well-defined inhomogeneous mass with a 
muscle-like density [13–15], without calcification or the 
presence of cystic lesions [3]. MRI demonstrates findings 
of low- to iso-intensity to muscle on T1-weighted images, 
low- to slightly high-intensity or mixed-intensity on 
T2-weighted images, and heterogeneous enhancement 
on gadolinium-enhanced T1-weighted images with fat 
suppression [5–7]. Ultrasound reveals mixed echogenic-
ity [5, 6], and positron emission tomography reveals the 
diffuse uptake of fluorine-18 fluorodeoxyglucose [7].

An imaging feature that can distinguish desmoplas-
tic fibroblastoma from desmoid-type fibromatosis is rim 
enhancement [16, 17], which is characterized as rim-like 
contrast enhancement at the periphery of the tumor, with 
uniform thickness on gadolinium-enhanced T1-weighted 
MR images with fat suppression [16]. Rim enhancement 
is considered to represent the abundant vascularity of 
the outer capsule-like fibrous tissue relative to that inside 
of the tumor [5, 16]. However, the clinical utility of rim 
enhancement as an imaging feature remains limited, as 
certain characteristics are not fully understood [5–7]. For 
example, the capsule-like structure is a thin fibrous tis-
sue, which appears dark and exhibits less enhancement 
on gadolinium-enhanced T1-weighted MR images [5–7], 
and abundant vascularity has been found inside of, but 
not around, the tumor by Doppler ultrasound [5].

We consider that rim enhancement can represent an 
area of infiltrative growth with abundant vascularity. A 
recent study reported the characteristics of the cells of 
a patient with a tumor that grew invasively into the sur-
rounding tissue, which were distributed compactly at its 
periphery, forming a gray-colored layer [3]. The inside of 
the layer was lined with regions of abundant vascularity, 
while the outside was encapsulated with thin fibrous tis-
sue. This layer could be superimposed onto the region 
showing rim enhancement on gadolinium-enhanced 
T1-weighted MR images with fat suppression. A capsule-
like structure can result in a smooth and clear margin. 
The signal intensity of rim enhancement may vary among 
individual tumors due to their cellularity and vascular-
ity. To the best of our knowledge, in the English-language 
literature, there are no descriptions of the vascular dis-
tribution of desmoplastic fibroblastoma on dynamic 

Fig. 2  Marginal excision of the tumor through a small skin incision 
with videoscopic assistance

Fig. 3  Macroscopic findings of the tumor. The cut surface of the 
resected tumor exhibiting a heterogeneous, colored appearance, 
with a gray layer visible at the periphery of the tumor
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contrast-enhanced CT. Therefore, further studies are 
necessary to confirm our hypothesis.

Patients diagnosed with desmoplastic fibroblastoma 
exhibit favorable surgical outcomes after marginal exci-
sion [3, 4], although the tumor may be misdiagnosed as 
desmoid-type fibromatosis and treated with a wide resec-
tion [3]. Therefore, the correct preoperative diagnosis of 
the type of tumor is important for preventing overtreat-
ment that may result in a loss of function [3, 5]; however, 
this remains challenging, and the exact diagnosis depends 
on pathological and immunohistochemical analyses [3–5, 
11, 18]. Therefore, a well-planned incisional biopsy pre-
ceding a definitive excision is recommended when a mass 
in the chest wall exceeds 5 cm in diameter [8].

As an alternative to conventional open surgery, 
video-assisted surgery has been proposed for the resec-
tion of chest wall tumors, as it allows for a reduced 
incision size and less tissue trauma [19]. In the present 
case, 5-mm 30-degree video-thoracoscopy was useful 
for visualizing the surgical margins in the deep tissue. 
The tumor size was obviously larger than the incision 
size; nevertheless, the resected specimen was easily 
extracted through the small incision due to its high 
elasticity. The minimally invasive surgery facilitated 

the accelerated recovery of this patient, who was expe-
riencing shoulder pain caused by tumor compres-
sion. Marginal excision of the tumor with videoscopic 
assistance through a small incision may be an effective 
alternative approach for the treatment of desmoplastic 
fibroblastoma in the chest wall.

When performing marginal excision only by preopera-
tive imaging examinations, as in our case, it is necessary 
to consider the treatment strategy in case of desmoid-
type fibromatosis as a result of pathological diagnosis. 
Marginal excision has insufficient surgical margin to 
reduce the local recurrence of desmoid-type fibromato-
sis [20–22]. However, additional resection of the upper 
chest wall may damage important structures such as the 
brachial plexus and subclavian arteries and veins [20–22]. 
Therefore, postoperative adjuvant radiation therapy has 
recently been recommended as an alternative to addi-
tional resection [20–22]. With these in mind, we had 
prepared two scenarios: first, if the frozen section diag-
nosis was suspected to be desmoid-type fibromatosis, 
additional resection of infiltrated skeletal muscles would 
be performed through a large incision. Second, if the 
postoperative pathological diagnosis was desmoid-type 

Fig. 4  Histopathology of the tumor. a, b Desmoplastic fibroblastoma cells are stellate or spindle-shaped cells undergoing infrequent 
mitotic activity, embedded in an abundant collagenous stroma (a hematoxylin and eosin (H&E) staining, b elastica van Gieson staining). c  
Immunohistochemistry, demonstrating cells positively labeled for vimentin. d Examples of a capsule-like structure of fibrous tissue (*) and the 
abundant vascularity visible at the periphery of the tumor (arrowhead). (H&E staining)
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fibromatosis, postoperative adjuvant radiation therapy 
would be performed.

The histopathological features of desmoplastic fibro-
blastoma include the presence of bland stellate or 
spindle-shaped fibroblasts, as well as myofibroblasts 
undergoing infrequent mitosis that are embedded within 
an abundant and dense collagenous matrix, with low to 
moderate vascularity [1–4, 11, 18]. Immunohistochemi-
cal testing is useful for confirming the histopathological 
diagnosis [4], with tumor cells that are diffusely positive 
for vimentin, focally positive or negative for α-smooth 
muscle actin, and preferably negative for other markers 
(4, 18).

Conclusion
Desmoplastic fibroblastoma in the chest wall is extremely 
rare, but should be considered in the differential diag-
nosis when desmoid-type fibromatosis is clinically sus-
pected. Gadolinium-enhanced magnetic resonance 
imaging is helpful in confirming the differential diagnosis.

Abbreviations
CT: Computed tomography; MR: Magnetic resonance; MRI: Magnetic reso-
nance imaging.

Acknowledgements
We would like to thank Editage (http://​www.​edita​ge.​com) for English lan-
guage editing.

Authors’ contributions
HO, HM and TI participated in the patient’s care, including the performance 
of the surgery, and prepared the manuscript. HI reviewed the manuscript. All 
authors have read and approved the final manuscript.

Funding
No grant support or funding public instruction or private enterprise was 
received for this case report.

Availability of data and materials
The authors declare that all data in this study are available within the article.

Declarations

Ethics approval and consent to participate
Not applicable.

Consent for publication
Written informed consent was obtained from the patient for the publication 
of this case report and the accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 8 March 2021   Accepted: 29 March 2021

References
	1.	 Evans HL. Desmoplastic fibroblastoma. A report of seven cases. Am J Surg 

Pathol. 1995;19:1077–81.

	2.	 Miettinen M, Fetsch JF. Collagenous fibroma (desmoplastic fibroblas-
toma): a clinicopathologic analysis of 63 cases of a distinctive soft tissue 
lesion with stellate-shaped fibroblasts. Hum Pathol. 1998;29:676–82.

	3.	 Gong LH, Liu WF, Ding Y, Geng YH, Sun XQ, Huang XY. Diagnosis and dif-
ferential diagnosis of desmoplastic fibroblastoma by clinical, radiological, 
and histopathological analyses. Chin Med J (Engl). 2018;131:32–6.

	4.	 Nakayama S, Nishio J, Aoki M, Nabeshima K, Yamamoto T. An update 
on clinicopathological, imaging and genetic features of desmoplastic 
fibroblastoma (collagenous fibroma). In Vivo. 2021;35:69–73.

	5.	 Bonardi M, Zaffarana VG, Precerutti M. US and MRI appearance of a 
collagenous fibroma (desmoplastic fibroblastoma) of the shoulder. J 
Ultrasound. 2014;17:53–6.

	6.	 Lee SM, Ha DH, Kang SH, Kim SW, Choi YR. Desmoplastic fibroblastoma 
mimicking tenosynovial giant cell tumor encasing a tendon of the foot. 
Skelet Radiol. 2019;48:637–41.

	7.	 Murata H, Imai K, Nakagawa K, Nishigaki Y. Multimodal radiologi-
cal imaging of collagenous fibroma arising from the subacromial 
region in a patient with osteosarcoma: a case report. Mol Clin Oncol. 
2019;10:366–70.

	8.	 Daniel GN, Gunturu NS, Elbert EW, Raja MF. In: Joseph L III, Richard HF, 
Yolonda LC, Gaetano R, editors. Shields’ general thoracic surgery. 8th edn 
chest wall tumor. Holland: Wolters Kluwer; 2019. p. 649–58.

	9.	 Yamada K, Kondo R, Miura K, Kurai M, Ishii K. A case of desmoplastic 
fibroblastoma of the chest wall. Jpn J Chest Surg. 2014;28:91–5.

	10.	 Kawaguchi Y, Fujita T, Hanaoka J. Invasive desmoplastic fibroblastoma in 
the chest wall. Ann Thorac Surg. 2015;99:e85–6.

	11.	 Jang JG, Jung HH, Suh KS, Kim ST. Desmoplastic fibroblastoma (collagen-
ous fibroma). Am J Derm Pathol. 1999;21:256–8.

	12.	 Hao S, Cherian R, Templeton KJ, Topalovski M, McGregor DH. Collagen-
ous fibroma (desmoplastic fibroblastoma) of pectoralis minor muscle. 
Orthopedics. 2003;26:1227–8.

	13.	 Merriman DJ, Deavers MT, Czerniak BA, Lin PP. Massive desmoplastic 
fibroblastoma with scapular invasion. Orthopedics. 2010. https://​doi.​org/​
10.​3928/​01477​447-​20100​625-​23.

	14.	 Cakmak H, Osman AT, Karasu S, Aygun R. A rare localization of desmoplas-
tic fibroblastoma: chest wall. J Clin Anal Med. 2013;4:318–20.

	15.	 Buero A, Nardi WS, Lyons GA, Dezanzo P. Rib desmoplastic fibroblastoma: 
video-assisted resection. J Minim Access Surg. 2018;14:250–2.

	16.	 Yamamoto A, Abe S, Imamura T, Takada K, Enomoto Y, Harasawa A, 
et al. Three cases of collagenous fibroma with rim enhancement on 
postcontrast T1-weighted images with fat suppression. Skelet Radiol. 
2013;42:141–6.

	17.	 Nishio J, Aoki M, Nabeshima K, Iwasaki H, Naito M. Imaging fea-
tures of desmoid-type fibromatosis in the teres major muscle. Vivo. 
2013;27:555–9.

	18.	 de Sousa SF, Caldeira PC, Grossmann Sde M, de Aguiar MC, Mesquita RA. 
Desmoplastic fibroblastoma (collagenous fibroma): a case identified in 
the buccal mucosa. Head Neck Pathol. 2011;5:175–9.

	19.	 Giaccone A, Solli P, Pardolesi A, Brandolini J, Bertolaccini L. Video-assisted 
thoracoscopic surgery en bloc chest wall resection. J Vis Surg. 2017;3:73. 
https://​doi.​org/​10.​21037/​jovs.​2017.​04.​04.

	20.	 Chen M, Shiikawa M, Suzuki K, Endo M, Shiono S. A patient with a 
desmoid tumor in the 1st intercostal space who received adjuvant radio-
therapy. Jpn J Chest Surg. 2021;35:81–7.

	21.	 Kawano R, Hino H, Hoshino T, Yokota T, Ikeda S, Hata E. A resected case of 
chest wall desmoid tumor. Jpn J Chest Surg. 2009;23:126–31.

	22.	 Yoshida S, Ogawa I, Yodonawa S, Nozaki R, Ito H. An operated case of 
a locally recurrent desmoid tumor of the chest wall. Jpn J Chest Surg. 
2014;75:2716–21.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

http://www.editage.com
https://doi.org/10.3928/01477447-20100625-23
https://doi.org/10.3928/01477447-20100625-23
https://doi.org/10.21037/jovs.2017.04.04

	An extremely rare case of desmoplastic fibroblastoma exhibiting rapid growth in the chest wall: a case report
	Abstract 
	Background: 
	Case presentation: 
	Conclusions: 

	Background
	Case presentation
	Discussion 
	Conclusion
	Acknowledgements
	References


