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Abstract
Desmoid tumor is a locally invasive, myofibroblastic, 
nonmetastatic tumor. Its pathogenesis remains un-
clear and it may involve genetic abnormalities, sex 
hormones and traumatic injury, including surgery. 
Postoperative intra-abdominal desmoid tumor is rare, 
especially in the retroperitoneum. We report a case 
of postoperative retroperitoneal desmoid tumor that 
developed 29 mo after the first excision of a gastroin-
testinal stromal tumor. Sporadic trauma-related intra-
abdominal desmoid tumors reported in the English 
literature are also reviewed. Despite an extremely low 
incidence, postoperative desmoid tumor should be 
considered in the differential diagnosis when a recur-
rent neoplasm is found at least one year after opera-
tion. However, it is a clinical challenge to distinguish 
recurrent malignant neoplasms from desmoid tumors, 

and surgical resection is the treatment option depend-
ing on the anatomic location.
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INTRODUCTION
Desmoid tumor (also known as aggressive fibromatosis 
or fibromatosis) is an infrequently occurring, locally in-
vasive, nonmetastatic tumor. Desmoid tumors account 
for 0.03% of  all newly diagnosed neoplasms and 3% of  
all soft tissue neoplasms[1]. These tumors originate from 
musculoaponeurotic planes and are found intra- and ex-
tra-abdominally. The cause of  desmoid tumor is unclear 
and it may be related to trauma, hormonal factors, or ge-
netic associations[2]. The occurrence of  a surgery-related 
retroperitoneal desmoid tumor after the excision of  gas-
trointestinal stromal tumor (GIST) is rare. However, de-
spite its scarcity, desmoid tumor should be differentiated 
from recurrent neoplasm in diagnosis, especially those 
occurring near the previous operative site. 
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CASE REPORT
A 56-year-old man complained of  epigastralgia for three 
weeks without symptomatic improvement after receiving 
medical treatment at another hospital in 2009, where a 
deep-seated gastric ulcer had been found by panendo-
scope. Because there had been no symptomatic relief, he 
was referred to the in-patient department of  our hospital. 
On physical examination, abdominal fullness with obvi-
ous rebounding pain was noticed. A perforated peptic 
ulcer was suspected and an abdominal computed tomog-
raphy (CT) scan was performed. The abdominal CT scan 
revealed a 10-cm gastric mass with perforation (Figure 
1A). In May 2009, the patient underwent an emergent 
explorative laparotomy with debulking of  the intraperi-
toneal tumor and irrigation. A ruptured GIST, of  inter-
mediate risk category, with spreading intra-abdominal 
tumors was diagnosed pathologically (Figure 1B and 
C). He had no family history of  familial adenomatous 
polyposis (FAP) or colorectal diseases among his close 
relatives. Because the abdominal CT scan had shown 
no signs of  FAP, colonoscopy was not performed. His 
clinical course was uneventful and he was discharged 
on day 8 after admission. After the operation, imatinib 
(Glivec) 200 mg b.i.d. was prescribed. However, due to 
intractable diarrhea, the target therapy was discontinued. 
The follow-up abdominal CT scan showed no recurrent 
tumor two months after the operation. He was then lost 
to follow-up. The patient revisited our out-patient clinic 
12 mo later after the previous operation. The abdominal 
CT scan showed a 4.7-cm hepatic tumor in segments 
6 and 7 and an intra-abdominal 2.5-cm mass located in 
the upper greater curvature of  the stomach (Figure 1D). 
The impression was metastatic GISTs. He received a 
second operation with a smooth course in June 2010 and 
metastatic GISTs were confirmed pathologically (Figure 
1E). However, a 1.9-cm tumor between the pancreatic 
tail and splenic hilum was found in the follow-up ab-
dominal CT scan 3 mo after the second operation. The 
tumor was located in the incision area of  the first deb-
ulking operation. The patient refused another operation, 
and he was managed with target therapy with imatinib 
(Glivec) 200 mg b.i.d., which was well tolerated. A se-
ries of  follow-up abdominal CT scans were performed. 
Fifteen months after the second operation, CT scan 
revealed progressive enlargement of  the splenic hilar 
tumor from 1.9 cm to 3.2 cm (Figure 1F). The patient 
continued to take imatinib (Glivec) regularly. Under the 
impression of  a second recurrent GIST, he underwent 
a third operation in October 2011. Intraoperatively, the 
tumor was found in the retroperitoneum adhering to the 
peri-tumor vessels, nerves and the pancreatic tail. This 
tumor was resected en bloc with sacrifice of  adjacent ves-
sels and nerves. Grossly, the tumor measured 3.6 cm × 
2.5 cm × 1.1 cm and was elastic with grayish-brown cut 
surface. Histologically, the tumor demonstrated prolif-
erative spindle cells in fibrotic background with keloid-
like, glassy, hyalinized collagen fibers, nodular fasciitis-like 
erythrocyte extravasation and infiltrative growth pattern. 

Immunohistochemical staining of  the tumor cells revealed 
positive nuclear stains for beta-catenin, but negative stains 
for CD117 and CD34 (Figure 1G). A desmoid tumor was 
diagnosed pathologically. The patient’s clinical course was 
uneventful and no recurrent tumor was found 6 mo after 
the third operation. 
 
DISCUSSION
Although desmoid tumor is locally aggressive with infil-
trative growth behavior, it is considered to be a benign 
neoplasm for its bland cellular appearance, scant mitosis 
and lack of  metastasis. The term “desmoid” originates 
from the Greek word “demos”, meaning band or tendon 
like, and was first named by Müller[3] in 1838. Desmoid 
tumor accounts for 0.03% of  all neoplasms and 3.0% of  
all soft tissue tumors[1]. 

Although the actual cause of  desmoid tumor is still 
being debated, its likely pathogenesis includes genetic 
abnormalities, sex hormones and trauma, including sur-
gical trauma. Kulaylat et al[2] found that 10%-30% of  all 
sporadic abdominal wall desmoid tumors occurred fol-
lowing surgical intervention and half  of  these tumors 
developed within 4 years after the surgery. Warren[4] 
described the criteria for post-traumatic neoplasm, in-
cluding prior integrity of  the tumor site, injury severe 
enough to initiate reparative cell proliferation, reasonable 
latent period, and tumor compatible with the scar tissue 
and anatomic location of  the injury. In the present case, 
the splenic hilar region was incised during the debulking 
operation for the ruptured GIST of  the stomach, and 
the desmoid tumor occurred 29 mo after the surgery. 
The present case of  postoperative retroperitoneal des-
moid tumor was compatible with Warren’s criteria[4] and 
occurred within an appropriate latent period. 

The English literature includes 12 cases, including the 
present case, of  sporadic postoperative intra-abdominal 
desmoid tumor[5-15] (Table 1). The male-to-female ratio 
was 8:3 (one case showed no gender datum) and the 
mean age was 49.6 years (range, 27-79 years). Five of  
the 12 cases were located on the mesentery, which is 
the most frequent site of  this type of  desmoid tumor to 
date. Tumor sizes ranged from 2.8 cm to 18 cm and the 
mean duration from previous operative insult to exci-
sion of  desmoid tumor was 2.3 years (range, 11 mo to 
7 years). It indicates that a reasonable latent period for 
this type of  desmoid tumor is at least one year. None of  
the desmoid tumors was diagnosed preoperatively. This 
denotes the diagnostic challenge of  this type of  des-
moid tumor. Ten of  the 12 desmoid tumors were widely 
excised under the impression of  recurrent malignant 
neoplasm. No recurrence was found in 8 cases followed 
up between 6 mo to 2 years. Up till now, only 3 postop-
erative desmoid tumors after resection of  gastric GIST 
have been reported in the literature. Whether GIST is a 
risk factor for the development of  desmoid tumors or 
just a coincidence should be further elucidated.

Recently, the Wingless/Wnt signaling pathway was 
hypothesized to be involved in the tumorigenesis of  
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Figure 1  Abdominal computed tomography images and pathologic features of gastrointestinal stromal tumor, metastatic hepatic gastrointestinal stromal 
tumor and retroperitoneal desmoid tumor. A: Abdominal computed tomography (CT) scan reveals a 10-cm tumor (arrow) located at the greater curvature of the 
stomach; B: The excised specimen discloses a patch of gastric mucosa with a central deep-seated ulcer and the gastrointestinal stromal tumor adhering to the red yel-
low omental tissues; C: Histologically, the 10-cm gastric tumor demonstrated sheets of CD117-positive epithelioid cells after immunohistochemical (IHC) staining (right 
lower inset), hematoxylin and eosin (HE) stain, ×200; D: The follow-up abdominal CT scan shows metastatic tumors in the liver (left lower arrow) and upper greater 
curvature of the stomach (right upper arrow); E: The histology of metastatic liver tumor demonstrated nests and sheets of CD117-positive epithelioid tumor cells (right 
lower inset, IHC stain). Entrapped hepatocytes are seen in the middle lower portion, HE stain, ×200; F: Abdominal CT scan discloses a tumor neogrowth (arrow) 
located in the retroperitoneum between the pancreatic tail and splenic hilar region; G: Histologically, the retroperitoneal tumor demonstrated proliferative spindle cells 
with keloid-like bundles and erythrocyte extravasation, HE stain, ×200. IHC staining reveals a positive nuclear beta-catenin in spindle cells (right lower inset).
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desmoid tumors, especially the two key proteins, adeno-
matous polyposis coli (APC) and beta-catenin[16]. APC 
is considered to be a tumor suppressor gene and beta-
catenin an oncogene. Sporadic desmoid tumors typically 
present oncogenic mutation in beta-catenin. However, 
FAP-associated desmoid tumors are associated with 
germline APC mutation followed by somatic inactivation 
of  the wild-type APC allele[17,18]. Beta-catenin protein 
level is upregulated in desmoid tumors, due to either 
APC mutations and subsequent ineffective regulation of  
beta-catenin activation, or beta-catenin gene mutations 
that led to stabilization and constitutive activation of  the 
beta-catenin. These pathways indicated that the expres-
sion of  nuclear beta-catenin may play a role in the differ-
ential diagnosis of  desmoid tumors from fibroblastic or 
smooth muscle neoplasms[16]. 

Primary wide surgical resection with tumor-free 
margins is the treatment of  choice for desmoid tumor. 
This surgical strategy made it essential to sometimes 
sacrifice the adhered normal vital tissues such as vessels 
and nerves. Resections with tumor-positive margins indi-
cate a high risk of  recurrence, and secondary resection, 
chemotherapy or radiotherapy may be performed con-
sequently according to the patient’s condition[19]. Garbay 
et al[20] treated 62 patients with cytotoxic chemotherapy 
for progressive or recurrent desmoid tumors, and 80% 

of  the patients had a clinical benefit (objective response 
plus stable disease) from the cytotoxic chemotherapy. 
Anthracycline-containing regimens appeared to be as-
sociated with a higher response rate. Radiotherapy for 
unresectable cases or local tumor control after surgery 
has been empirically applied in some instances[21]. How-
ever, the efficacy of  the adjuvant treatment still needs 
to be further elucidated. Recently, three discrete muta-
tions (ACC41GCC, TCT45TTT and TCT45CCT) in two 
codons of  CTNNB1 exon 3 were reported[22]. Target 
therapy for desmoid tumor may be feasible and become 
another treatment option in the future. 

Postoperative intra-abdominal desmoid tumor is 
exceptionally rare and is often overlooked by clinicians. 
Most clinicians believe that a tumor with locally infiltrative 
growth behavior in patients with a history of  malignancy 
is a recurrent malignant tumor, and a wide excision with 
sacrifice of  adjacent organs is usually done. However, de-
spite an extremely low incidence, a postoperative desmoid 
tumor should be included in the differential diagnoses.

In conclusion, postoperative intra-abdominal des-
moid tumor is rare and a correct preoperative diagnosis 
is a clinical challenge. Physicians should keep in mind 
the possibility that a postoperative desmoid tumor may 
appear as a so-called “recurrent” neoplasm, especially 
when the tumor presents at the previous surgical site. 
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  No. Authors Sex/age Location Tumor 
size(cm)

Diagnosis of 
previous operation

Type of primary 
trauma Duration Treatment R/F

  1 Mizuno et al[5] M/61 Mesentery near 
anastomosis

2.8 Ascending colon 
cancer (pT3N1M0)

Right 
hemicolectomy

16 mo Excision with ileum 
and colon

N/2 yr

  2 Liao et al[6] F/79 Left lower 
abdomen

17 × 14× 13 Encapsulated 
lipoma

Resection 7 yr Excision N/6 mo

  3 Khan et al[7] -/37 Mesentery 6 × 4.5 × 4 Gastric GIST Total gastrectomy 11 mo Excision N/8 mo
  4 Vendrell et al[8] M/58 Posterior side of 

stomach
8 × 6 × 4 Gastric GIST Laparoscopic 

tumorectomy
2 yr Wide excision with 

splenectomy and total 
gastrectomy

-

  5 Komatsu et al[9] M/50 Mesentery in left 
upper abdominal 

cavity

10 × 6 Gastric adenocarci-
noma (pT3N1M0)

Total gastrectomy 1 yr Excision with jejunum N/9 mo

  6 Tamura et al[10] F/73 Mesentery of 
jejunal pouch

6.3 × 5 × 5 Gastric cancer 
(pT1N1M0)

Total gastrectomy 1 yr Excision and 
reconstruction

N/4 yr

  7 Lawatsch et al[11] M/27 Retroperitoneum 17 × 13.5 × 8.5 Mixed germ cell 
tumor of right testis

Retroperitoneal 
lymph node 
dissection

2 yr Excision with ileum 
and colon

N/10 mo

  8 Lai et al[12] M/45 Anterior lower 
abdomen

- Mesenteric injury 
and bowel gangrene

Abdominal sur-
gery

1 yr Excision with ileum -

  9 Firoozmand et al[13] F/27 Pelvic 17 × 14 × 10 - Colectomy with 
ileoanal J pouch 

anastomosis

4 yr En bloc resection -

  10 Little et al[14] M/31 Left upper 
abdomen

12 to 14 Mixed germ cell 
tumor of right testis

Retroperitoneal 
lymph node 
dissection

2 yr Excision with jejunum N/18 mo

  11 Pasciak et al[15] M/51 Mesentery 18 × 12 × 11 Transitional cell 
carcinoma of 

urinary bladder

Radical cystec-
tomy

3 yr Excision with small 
bowel

-

  12 Shih et al, present M/56 Retroperitoneum 3.6 × 2.5 × 1.1 Gastric GIST Exploratory 
debulking

29 mo En bloc excision N/6 mo

Table 1  Sporadic postoperative intra-abdominal desmoid tumors reported in the literature

R: Recurrency; F: Follow-up; N: No; -: Not mentioned; GIST: Gastrointestinal stromal tumor.
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