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Abstract
Desmoid-type fibromatosis (DF) is a rare soft-tissue tumor demonstrating fibroblastic to myofibroblastic
differentiation, recognized as a biologically intermediate, locally aggressive tumor; however, it can be
clinically lethal due to its infiltrative growth and risk of locoregional recurrence. Desmoid-type fibromatoses
can arise from any part of the body, however, intra-abdominal DFs comprise only 8% of all DFs. We report a
case of a male in his 60s who presented with the metachronous occurrence of DF: gastric DF followed by
cecal DF with two years of clinical interval. The latter tumor (cecal DF) developed under scheduled
postoperative surveillance of laparoscopic gastrectomy. Although a surgical wound is known to be an
inductive factor for DFs, the cecal DF developed in a part that was not a surgical site in the previous
operation. Curative resection is the first treatment option when the tumor shows progression in size.
Following the curative resection, close observation should be provided because of the risk of locoregional
recurrence.
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Introduction
Desmoid tumors, also recognized as desmoid-type fibromatosis (DF), are very rare soft-tissue tumors.
Desmoid-type fibromatosis is classified as “intermediate, locally aggressive” tumor in the WHO
classification of soft tissue tumors [1]. The incidence is known as 2.4 to 4.3 per 1 million per year [2].
Desmoid-type fibromatoses are classified into three types according to their original site: extra-abdominal,
abdominal-wall, and intra-abdominal types, and their occupational rate is 43%, 49%, and 8%, respectively
[2]. Desmoid-type fibromatoses arise sporadically or in association with familial adenomatous polyposis
syndrome (FAP), a complex genomic syndrome caused by a germline mutation in the adenomatous polyposis
coli (APC) gene [3, 4]. Desmoid-type fibromatosis is recognized as a biologically intermediate neoplasm,
rarely metastasizing; however, its high risk of local recurrence and extensive resection leads to certain risks
of mortality [5].

Here, we represent a case of sporadic, metachronous digestive tract DFs: gastric wall and cecal wall with two
years of time interval.

Case Presentation
History of illness
A man in his 60s was admitted to our hospital for the evaluation of a gastric abnormality which was found by
a gastric contrast examination in the annual health checkup (Figure 1A). He had no obvious symptoms
correlated with the digestive tract. He had a medical history of surgery for cervical disc herniation in his 50s,
and cholecystectomy for cholecystitis three years before the admission. Gastrointestinal endoscopy
performed in advance of the cholecystectomy pointed no abnormal findings at that time. He had no
remarkable family history, including colonic polyp or cancer.
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FIGURE 1: Gastric contrast examination and gastrointestinal endoscopy
A: Gastric contrast examination shows a smoothly circumscribed mass in the lower part of the stomach
(arrows).

B: Gastrointestinal endoscopy shows an intraluminal soft tumor in the lower part of the stomach.

 

Clinical investigation (gastric tumor)
Gastrointestinal endoscopy revealed a submucosal tumor around 30 mm in diameter in the lower part of the
stomach (Figure 1B). Endoscopic ultrasonography (EUS) exhibited a round and echoic heterogeneous tumor,
which developed from the proper muscle layer. Contrast-enhanced CT (CECT) represented a tumor with
intermediate vascularity, 25 mm in diameter, protruding from the stomach wall upon free space (Figure 2).
Colonoscopy, performed as a screening examination, found no abnormality in the lower digestive tract. The
first clinical diagnosis was a gastrointestinal stromal tumor (GIST) in the stomach, although EUS-guided
biopsy was not performed. Curative resection was intended as the first treatment option.

FIGURE 2: Contrast-enhanced CT (CECT)
Contrast-enhanced CT (CECT): A: early phase, B: late phase. CECT shows a solid tumor with mild vascularity
in the stomach wall (arrows).

Treatment and pathological findings (the first surgery)
Laparoscopic distal gastrectomy was performed for curative resection. Gross examination of the resected
specimen exhibited a submucosal solitary tumor of the stomach 25 mm in the maximum diameter (Figure
3A). Harvested regional lymph nodes revealed no lymph node metastases. The tumor division surface
represented a solid tumor developed in the proper muscle layer.
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FIGURE 3: Pathological findings
A: Gross examination of the resected specimen. A submucosal solitary tumor 25 mm in the maximum
diameter is seen (arrow).

B: Hematoxylin-eosin (HE) staining of the specimen (x20). HE stained specimen represents bland spindle cells
with faintly eosinophilic cytoplasm in a syncytial pattern separated by dense collagen bundles.

C: Immunohistochemistry (IHC) of α-SMA (×40). α-SMA represents faint staining in the specimen. SMA:
smooth muscle actin.

D: Immunohistochemistry (IHC) of β-catenin (×40). Nuclear immunoreactivity for β catenin is shown in the
specimen.

Hematoxylin-eosin (HE) staining of the specimen represented bland spindle cells with faintly eosinophilic
cytoplasm in a syncytial pattern. These cells are arranged between dense bundles of collagen (Figure 3B).
Mitosis rate and MIB-1 index were 4/50 high power field (HPF) and 2%, respectively. Immunohistochemistry
(IHC) demonstrated negative for c-kit, CD34, S-100, and desmin. Additionally, DOG1 was found to be
negative and α-SMA (smooth muscle actin) represented faint staining (Figure 3C). At that time, our tentative
diagnosis was leiomyoma in the stomach wall. Although the diagnosis was not final, the patient did not
request further pathological study for the differential diagnosis of the tumor that was resected curatively. 

The postoperative course was uneventful and careful postoperative follow-up was started.

Clinical investigation (tumor of the right colon)
Scheduled CECT was performed every six months together with blood analysis as a regular checkup after the
surgery. Two years after the gastrectomy, CECT revealed a solid tumor in the ileocecal area 50 mm in
diameter representing intermediate vascularity (X year, Figures 4A, 4B). We reviewed the prior CECT studies
retrospectively, then a solid nodule with 15 mm in the maximum diameter was seen in the cecal wall (X-1
year), suggesting gradual growth of the tumor (Figure 4C).
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FIGURE 4: Contrast-enhanced CT (CECT)
A, B: Contrast-enhanced CT (CECT) (A: early phase, B: late phase). CECT shows a dense tumor in the
ileocecal area. The tumor represents mild vascularity.

C: Chronological alteration of the ileocecal tumor. The time point X stands for the date when the ileocecal
tumor was noticed. Retrospectively the tumor was evident at the time point X-12 months. The tumor showed
an expansive growth retrospectively.

Colonoscopy showed a submucosal tumor in the cecal wall (Figure 5A). 18F-FDG Positron-emission
tomography (PET) -CT showed a mild accumulation of the 18F-FDG in the tumor site (SUVmax = 5.0) (Figure
5B), whereas distant metastasis was not evident. The preliminary diagnosis included GIST, neuroendocrine
tumors, and leiomyoma. Elective surgery was scheduled for curative resection of the tumor as the first
treatment option.
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FIGURE 5: Colonoscopy/18F-FDG positron-emission tomography-
CT/laparoscopic findings
A: Colonoscopy. Total colonoscopy found a submucosal tumor with cushion sign in the cecam.

B: 18F-FDG Positron-emission tomography (PET) CT. 18F-FDG PET-CT showed a mild accumulation of the
18F-FDG in the tumor site (SUVmax = 5.0) (arrow). Distant metastasis was not evident in the study.

C: Intraoperative pictures (laparoscopic pictures). Laparoscopically, intraabdominal adhesion was seen
mostly upper part of the abdominal cavity due to prior surgery (laparoscopic distal gastrectomy). In contrast,
intraabdominal adhesion was not seen around the ileocecal parts. The tumor protruding from the cecal wall
was seen (arrows).

Treatment and pathological findings (the second surgery)
Laparoscopic ileocecal resection was performed for curative resection. Laparoscopically, intraabdominal
adhesion due to the prior surgery was found only in the upper abdominal cavity, whereas no anatomical
alteration nor adhesion made by the former surgery was seen around the ileocecal part. The tumor was
located laparoscopically easily, representing protrusion from the cecal wall (Figure 5C).

Gross examination of the divided specimen revealed a solid tumor with 55 mm in the maximum diameter
(Figure 6A). Hematoxylin-eosin (HE)-stained specimen represented nodular clusters of spindle cells
containing eosinophilic syncytial cytoplasm arranged between dense collagen bundles (Figure 6B). The
mitosis rate was 4/50 HPF. Immunohistochemistry exhibited negative for c-kit, S-100, CD34, DOG-1, and
desmin. Lastly, the following IHC findings were achieved: positive for α-SMA (partially), vimentin (Figure
6C), and nuclear reactivity for β-catenin (Figure 6D). These findings lead to the final diagnosis of desmoid-
type fibromatosis of the cecum.
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FIGURE 6: Pathological findings
A: Gross examination of the divided specimen. A solid tumor with 55 mm in the maximum diameter protruding
from the cecal wall is shown (arrow).

B: Hematoxylin-eosin (HE) staining of the specimen (×20). HE stained specimen represents bland spindle
cells with faintly eosinophilic cytoplasm in a syncytial pattern separated by dense collagen bundles.

C: Immunohistochemistry (IHC) of vimentin (×40). The specimen is positive for vimentin.

D: Immunohistochemistry (IHC) of β-catenin (×40). Nuclear immunoreactivity for β-catenin is shown in the
specimen.

The specimen of the gastric submucosal tumor resected two years before the second surgery was undergone
IHC study retrospectively. It exhibited positive for β-catenin (Figure 3D), whereas negative for caldesmon,
representing that the gastric tumor was desmoid, not leiomyoma.

The postoperative clinical course of the second surgery was also uneventful, and the patient is under close
observation.

Discussion
Desmoid-type fibromatosis is a very rare soft-tissue tumor demonstrating fibroblastic to myofibroblastic
differentiation, recognized as biologically intermediate [1], however, it can be clinically lethal due to its
infiltrative growth and risk of locoregional recurrence [5, 6]. As aforementioned, intra-abdominal DFs are
quite rare, and the incidence can be estimated to approximately less than 1 per million per year [2].

The presenting case is a man in his 60s, although there is a 2- to 3.5-fold increased incidence in women [7],
and the mean age is reported to be 41.6 years [4]. We considered the differential diagnosis of Gardner’s
syndrome or FAP for him, however, a total colonoscopy revealed no colon polyps, excluding the possibility of
FAP (unless appropriate treatment including prophylactic colectomy, patients of FAP have an almost 100%
risk of developing colorectal cancer) [3]. The incidence of DFs for the case should be concluded as sporadic. 

As mentioned in the Case Presentation section, we did not reach a diagnosis of DF immediately. For the
diagnosis of the gastric submucosal tumor resected in the first surgery, an IHC study including c-kit, CD34 (a
marker for GISTs), S-100 (a marker for neurogenic tumors), and desmin (a marker for leiomyoma) was
performed and turned to be negative. The result was confusing for us at that time, then additional faint
staining of α-SMA lead to the tentative diagnosis of gastric leiomyoma. As for the submucosal tumor of the
cecal wall resected in the second surgery, c-kit, CD34, DOG-1, S-100, and desmin were negative.
Additionally, α-SMA exhibited to be positive faintly, finally β-catenin was found to be positive and lead to
the final diagnosis of DF of the cecal wall [6]. Positivity for vimentin supports the diagnosis [6].
Retrospectively, β-catenin positivity was also recognized in the resected specimen of the gastric submucosal
tumor, which then leads to the diagnosis of gastric DFs. The incidence of DFs is very rare, so the pathologist
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of the hospital made a consultation about the specimens with the Japanese Society of Pathology Expert
Committee, and finally confirmed both specimens to be DFs pathologically. 

Desmoid-type fibromatosis is recognized to have locoregional recurrence sometimes, and the relative risks
become greater when the prior surgery had positive resection margins or residual tumor [8]. In addition to
this, surgical trauma, including abdominal surgeries, has been linked to the development of desmoid tumors
in prior surgical areas. This phenomenon is adapted in patients with FAP or sporadic DFs [5]. According to
Church, surgical manipulation or tension upon organ soft tissue is responsible for DFs occurrence on DFs-
prone people [5]. Devata et.al. mentioned the underlying mechanism: dysregulation of β-catenin either
through the APC gene (FAP-related DFs) or CTNNB1 gene mutations (sporadic DFs) under the wound healing
process leads to the occurrence of DFs [6]. Conclusively, mesenchymal stromal cell mutations and wound
healing contribute to the etiology of desmoid tumors [9]. As to the presenting case, DFs in the cecal wall
occurred following laparoscopic distal gastrectomy. Here, one doubt arises: ileocecal parts, in which the
tumor emerged is not a part that had surgical manipulation in former laparoscopic gastrectomy. The
laparoscopic findings showing no adhesive alteration around the cecal submucosal tumor support the
discrepancy. Regarding this point, it is safe to say the presenting case is a metachronous DFs in the stomach
and the cecum. 

The case presentation has limitations as follows. Firstly, the aforementioned somatic gene mutation of the
specimen, CTNNB1 is not evaluated for the case although 85% of sporadic DFs harbor the mutation [10]. As
for possible germline mutations underlying DFs occurrence, it is not evaluated. However, family aggregation
is not evident in the case.

Regarding post-surgical follow-up for the patients, close follow-up including CECT study every six months
and blood analysis every three months is ongoing.

Conclusions
Desmoid-type fibromatosis, especially intra-abdominal DF, is a very rare disease. However, the differential
diagnosis should include DFs for a submucosal tumor exhibiting spindle shape cells that are negative for c-
kit, S-100, and desmin. Curative resection is the first treatment option when the tumor shows progression in
size. Following the curative resection, close observation should be provided because of the risk of
locoregional recurrence. 

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
The authors are grateful to Eisuke Enoki M.D., Ph.D. for thoughtful advice regarding the pathological
findings.

References
1. Ganeshan D, Amini B, Nikolaidis P, Assing M, Vikram R: Current update on desmoid fibromatosis . J Comput

Assist Tomogr. 2019, 43:29-38. 10.1097/RCT.0000000000000790
2. Reitamo JJ, Häyry P, Nykyri E, Saxén E: The desmoid tumor. I. Incidence, sex-, age- and anatomical

distribution in the Finnish population. Am J Clin Pathol. 1982, 77:665-73. 10.1093/ajcp/77.6.665
3. Inoue Y, Ishida H, Ueno H, et al.: The treatment of desmoid tumors associated with familial adenomatous

polyposis: the results of a Japanese multicenter observational study. Surg Today. 2017, 47:1259-67.
10.1007/s00595-017-1500-3

4. Nieuwenhuis MH, Casparie M, Mathus-Vliegen LM, Dekkers OM, Hogendoorn PC, Vasen HF: A nation-wide
study comparing sporadic and familial adenomatous polyposis-related desmoid-type fibromatoses. Int J
Cancer. 2011, 129:256-61. 10.1002/ijc.25664

5. Church J: Management of desmoid disease . Semin Colon Rectal Surg. 2018, 29:111-115.
10.1053/j.scrs.2018.06.005

6. Devata S, Chugh R: Desmoid tumors: a comprehensive review of the evolving biology, unpredictable
behavior, and myriad of management options. Hematol Oncol Clin North Am. 2013, 27:989-1005.
10.1016/j.hoc.2013.07.008

7. Grignol VP, Pollock R, Howard JH: Management of desmoids. Surg Clin North Am. 2016, 96:1015-30.
10.1016/j.suc.2016.05.008

8. Huang K, Wang CM, Chen JG, Du CY, Zhou Y, Shi YQ, Fu H: Prognostic factors influencing event-free

2021 Tamaki et al. Cureus 13(5): e14847. DOI 10.7759/cureus.14847 7 of 8

https://dx.doi.org/10.1097/RCT.0000000000000790?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/RCT.0000000000000790?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ajcp/77.6.665?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1093/ajcp/77.6.665?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00595-017-1500-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00595-017-1500-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ijc.25664?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1002/ijc.25664?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.scrs.2018.06.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1053/j.scrs.2018.06.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.hoc.2013.07.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.hoc.2013.07.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.suc.2016.05.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.suc.2016.05.008?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.amjsurg.2013.08.007?utm_medium=email&utm_source=transaction


survival and treatments in desmoid-type fibromatosis: analysis from a large institution. Am J Surg. 2014,
207:847-54. 10.1016/j.amjsurg.2013.08.007

9. Carothers AM, Rizvi H, Hasson RM, Heit YI, Davids JS, Bertagnolli MM, Cho NL: Mesenchymal stromal cell
mutations and wound healing contribute to the etiology of desmoid tumors. Cancer Res. 2012, 72:346-55.
10.1158/0008-5472.CAN-11-2819

10. Lazar AJ, Tuvin D, Hajibashi S, et al.: Specific mutations in the beta-catenin gene (CTNNB1) correlate with
local recurrence in sporadic desmoid tumors. Am J Pathol. 2008, 173:1518-27. 10.2353/ajpath.2008.080475

2021 Tamaki et al. Cureus 13(5): e14847. DOI 10.7759/cureus.14847 8 of 8

https://dx.doi.org/10.1016/j.amjsurg.2013.08.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/0008-5472.CAN-11-2819?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1158/0008-5472.CAN-11-2819?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2353/ajpath.2008.080475?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2353/ajpath.2008.080475?utm_medium=email&utm_source=transaction

	Metachronous Sporadic Desmoid Tumors Arisen in the Stomach and the Cecum
	Abstract
	Introduction
	Case Presentation
	History of illness
	FIGURE 1: Gastric contrast examination and gastrointestinal endoscopy

	Clinical investigation (gastric tumor)
	FIGURE 2: Contrast-enhanced CT (CECT)

	Treatment and pathological findings (the first surgery)
	FIGURE 3: Pathological findings

	Clinical investigation (tumor of the right colon)
	FIGURE 4: Contrast-enhanced CT (CECT)
	FIGURE 5: Colonoscopy/18F-FDG positron-emission tomography-CT/laparoscopic findings

	Treatment and pathological findings (the second surgery)
	FIGURE 6: Pathological findings


	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


