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Abstract 
Aim: Abdominal wall endometriosis (AWE) in young women, with previous gynecological abdominal surgery, is the first condition considered 
by many practitioners when a tumor in the region of the scar appears. AWE seems to be caused by an iatrogenic transfer of endometrial 
cells at the level of the scar. The onset of the disease may be late in many cases. Despite the fact that the disease could be totally 
asymptomatic, there are certain risk factors that can be identified during the anamnesis, such as: heredity, menarche at the age of >14 
years, menstrual cycle <27 days, delayed menopause, excessive alcohol and caffeine consumption. Suggestive signs include cyclic or 
continuous abdominal pain caused by a palpable abdominal wall mass with a maximum tenderness in the region of the surgical scar. The 
differential diagnosis is complex and rare entities like desmoid tumors (DTs) must be taken into consideration. Desmoid tumor, or the so-
called aggressive fibromatosis (AF), is a rare fibroblastic proliferation. This tumor can develop in any muscular aponeurotic structure of the 
body and is considered benign but with a high recurrence rate. DTs can cause local infiltration, subsequently producing certain levels of 
deformity and potential obstruction of vital structures and organs. The differential diagnosis is challenging in this situations, the imagery 
exams are useful, especially in detecting the precise location of the tumor. The histological examination of the tumor can state the final and 
precise diagnosis. 
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 Introduction 
Abdominal wall tumors may have various etiologies. 

In young women with previous abdominal surgery, the 
diagnosis is difficult and different key points must be 
considered. The abdominal wall endometriosis (AWE) 
and the desmoid tumor (DT) are two entities with several 
similitude which make the differential diagnosis challenging. 
AWE occurs, in many cases, after obstetrical procedures 
such as a Caesarean (C)-section, which allows the 
transplantation of the endometrial tissue to ectopic sites, 
such as the abdominal wall. In 1903, the first case of 
abdominal endometriosis was reported in the literature 
by Meyer [1]. Even though, since then, many cases have 
been described in the literature, AWE remains an under-
reported pathology, partly due to the scant attention 
received in the radiological literature. DTs are benign 
lesions with an infiltrating growth pattern. Abdominal 
surgery may represent a predisposing factor for its 
development and the clinical appearance is similar to 
AWE [2]. However, at this moment, there are still several 
questions, difficult to answer when we face the diagnosis 
of a DT. The most important is “what is the most promising 
primary treatment (surgery, radiotheraphy, systemic 
therapy) in order to improve the prognosis and what is 
the best follow-up of these patients?”. 

The initial evaluation of an abdominal wall tumor is 
generally based on clinical exam and the medical history 
of the patient. Ultrasound (US) assessment, even though 
is widely used, can be misleading in the hands of an 
unexperienced examiner. The purpose of this paper is to 
highlight the main differences between AWE and DTs, 
contributing, in this way, to proper pre-operative diagnosis, 
which leads undoubtedly, in the long run to a better 
surgical outcome. 

 Abdominal wall endometriosis 
The condition occurs in both teenagers and women 

of reproductive age (10–15%), but the etiology of the 
disease has not been elucidated yet. This disease is 
defined by the finding of endometrial tissue outside the 
uterine lining, in ectopic sites [1]. It frequently occurs in 
pelvis, the most common extrapelvic location of endo-
metriosis is the abdominal wall (AWE) [2]. 

AWE mostly occurs at the level of the surgery scars 
following invasive abdominal–pelvic surgery, for instance 
after a C-section (0.03–1%) or abdominal hysterectomy 
(1.08–2%) [3]. There are reported cases of AWE after 
amniocentesis, hypertonic saline solution abortion, and 
laparoscopy [4, 5]. AWE in these cases seems to be caused 
by an iatrogenic transfer of endometrial cells at the level 
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of the scar. Studies show that the C-section is a major 
risk factor, increasing the risk by 27 times [5]. The onset 
of the disease, in many cases, is a late one [4]; Hensen 
et al. (2006) confirms this aspect by a study conducted 
on 1500 women with C-section, of which only 12 (0.8%) 
patients presented AWE that occurred even after seven 
years from the surgery [3]. 

Riazi et al. (2015) divide the positive diagnosis into 
three primary stages: anamnesis, physical examination 
and identification of the risk factors [5]. Typically, pelvic 
pain, dyspareunia and dysmenorrhea are the most frequent 
clinical findings in endometriosis [4]. Depending to the 
location of the disease, there are many signs or symptoms 
encountered, but their correlation to the menstrual cycle 
is strongly suggestive for the disease [1]. 

Studies show that there are certain risk factors that can 
be identified during the anamnesis: hereditary factors, 
menarche at the age of >14 years, menstrual cycle <27 
days, delayed menopause, excessive alcohol and caffeine 
consumption [1]. In some instances, endometriosis can 
be totally asymptomatic and the positive diagnosis can 
be omitted [3]. 

The positive diagnosis of AWE can be established 
by clinical and paraclinical exams. Suggestive signs are: 
cyclic or continuous abdominal pain, chronic tiredness, 
sometimes associated with a tender mass proximal to 
the surgical scar [6, 7]. 

Savelli et al. (2012) show that 91% of the 21 female 
patients presented continuous or cyclical pain at the 
clinical examination, and only 9% were asymptomatic. 
The pain at the abdominal palpation was present in all 
cases included in the study. More than half of the female 
patients had dysmenorrhea, 33% dyspareunia and 6% 
infertility [8]. 

Another study, published by Bozkurt et al. (2014) on 
a group of 445 patients with previous C-section, showed 
that the main clinical sign was a solid tumor mass at the 
level of the scar, palpable in 96% of cases [9]. 

The anamnesis and physical examination are not enough 
to establish a positive diagnosis. The clinical examination 
has a poor predictive value; many of cases with surgically 
confirmed parietal endometriosis had a normal clinical 
examination. The imaging exams add a great value to the 
clinical examination [10, 11]. 

US examination has a good accuracy in establishing 
the diagnosis of AWE. Overall, in AWE, the US exam 
has a specificity of 83% and a sensitivity of 89% [8]. 
Generally, the mass is solid or hypoechogenic with variable 
sizes, sometimes with irregular margins. The Doppler 
examination may detect a vascular network within the 
tumor [8, 10, 11] (Figure 1). The vascular pattern can be 
heterogeneous, represented by either poorly vascularized 
tumors or masses with abundant central vascularization 
due to multiple vessels originating in different areas of 
the tumor [10]. Growth limitation of the tumor appears 
in the subcutaneous fat due to scanty vascularization of 
this area. If the tumor size is greater than 15 mm, Doppler 
velocimetry can show intralesional vascularization [9]. 
Usually, in the absence of previous surgery, a Doppler 
finding of central vascularity in an abdominal wall tumor 
is highly determinative for a malignancy of the soft tissue 
[8]. The differential diagnosis should be carefully assessed, 
with emphasis on the full history and clinical exam. 

US scanning technique requires adapting the image 
size allowing an examination depth of 3–5 cm. On a 
transverse or longitudinal section, it is important to identify 
the normal abdominal anatomy of the parietal wall, at a 
certain distance from the origin of the tumor. US images 
of normal anatomical layers are as follows: subcutaneous 
tissue – hyperechoic, muscle layer – hypoechoic surrounded 
by the aponeurosis, which is hyperechoic. The peritoneum, 
a thin hyperechoic line covering the intestine, is difficult to 
assess in many instances. As a useful hint, the peritoneal 
fat located below the muscular layer, may be of great 
use in the localization of the peritoneum. Exerting slight 
pressure and sliding the probe to the site of maximum pain 
induced will help to locate the AWE. The aspect of the 
AWE when examined in two-dimensional US is a hetero-
geneous hypoechoic mass with either small echogenic foci 
or large echogenic strands, depending on the proportion 
of fibrosis of the abdominal wall [8–10] (Figure 2). 

Macroscopically, the abdominal wall has a pink 
aspect due to the endometriotic tissue and may present 
one or multiple bluish cystic masses. In some instances, 
micro-cysts with a chocolate-like appearance (ovarian 
endometrioma-like) can be clearly identified in the 
surrounding subcutaneous fat, which has a yellowish 
aspect. In cases with muscular involvement, the endo-
metriotic mass can be easily distinguished due to its 
irregular appearance and hard consistency. Rarely, it can 
occur as multiple polypoid masses, closely resembling a 
neoplastic process (also named polypoid endometriosis 
or endometriotic polyposis) [6, 12, 13]. 

Microscopically, the process consists of endometrial 
glands and stroma associated with dense fibrous tissue 
and signs of fresh and old hemorrhage [12, 14] (Figure 3). 
Sometimes, the stromal component of endometriosis can 
undergo smooth muscle metaplasia. From histological 
point of view, in AWE is described a cytogenetic chorion 
associated with a hyperplasia of smooth muscle fibers 
within the soft tissues, musculature of abdominal and 
pelvic wall, inflammatory cells, different levels of fibrosis 
and a granulomatous reaction against suture material 
(Figure 4). The endometriotic glands can sometimes show 
mucinous metaplasia, a feature that can be confused with 
well-differentiated mucinous adenocarcinoma [13]. 

The differential diagnosis includes neoplasms: sarcomas, 
DTs, lymphomas, metastases, and non-neoplastic causes, 
such as: granulomas, hematomas, abdominal soft tissue 
abscesses and ventral hernias [10, 14]. 

In cases presenting a soft tissue mass, for describing 
the precise structure of the lesion and its surrounding 
structures, magnetic resonance imaging (MRI) is considered 
the best method. It is preferred in younger patients, due to 
the absence of ionizing radiation. MRI has the advantage 
of diagnosing even very small lesions and at the same time, 
offers a better image of the interlining between muscles 
and abdominal subcutaneous tissues and provides infor-
mation regarding the infiltration of abdominal and pelvic 
wall structures [15]. In both T1 and T2 MRI sequences, 
AWE appears as a hyperintense heterogeneous mass 
associated with a surgical scar. A very suggestive MRI 
aspect for parietal endometriosis is a well-delimited sub-
cutaneous solid mass with the infiltration of the muscular 
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aponeurosis. In some instances, when scar endometriosis 
is more isointense than muscular tissue on T1-weighted 
images, the diagnosis can be difficult to establish due to 
the lack of differentiation between tumor and muscular 

tissue [16]. In old scar endometriosis, lesions may have 
spiculated margins and low signal intensity on T2-weighted 
images, caused by both dominant fibrotic and hemosiderotic 
components [15, 16]. 

 

 
Figure 1 – Abdominal wall endometriosis. Color Doppler 
US image showing peripheral flow within the mass. US: 
Ultrasound. 

Figure 2 – Transverse sonogram of the abdominal wall 
showing an abdominal wall endometriosis nodule with 
hypoechoic content and blurred outer margins. The 
nodule is enclosed in the subcutaneous fatty tissue, 
above the muscular fascia, along the scar of a previous 
Caesarean section. 

 

 
Figure 3 – Fibrous tissue containing endometrial glands 
surrounded by endometrial stroma, aspects that are 
consistent with the diagnosis of abdominal wall endo-
metriosis. HE staining, ×40. HE: Hematoxylin–Eosin. 

Figure 4 – Fibrous tissue containing, in the upper part, 
aspects of granulomatous reaction against suture threads 
(due to a previous caesarean section) and in the lower 
part, endometrial glands surrounded by endometrial 
stroma, aspects consistent with abdominal wall endo-
metriosis. HE staining, ×40. 

 

In women with abdominal wall masses, US-guided 
fine-needle aspiration (FNA) provides, in the majority 
of cases, a precise diagnosis. FNA may be helpful in the 
differential diagnosis between benign and malignant 
conditions. Because endometriosis nodules are firm, in 
many cases, the procedure is easy to perform, and can 
confirm the diagnosis even in isolated cases [16]. 
Epithelial endometrial-like cells and hemosiderin-laden 
macrophages are pathognomonic findings in aspiration 
samples. The presence of fibrotic tissue in cases of old 
lesions of endometriosis or a limited amount of sample 
material may lead to an inconclusive result and additional 
histological biopsy may be considered [17]. The controversy 
regarding the possibility of generating new inseminations 
at the puncture sites led to the recommendation of including 

the site of aspiration in the field of operative resection 
[18]. 

Laparoscopy with biopsy showing benign fibrous 
tissue with multiple endometrial glands remains the “gold 
standard” for the diagnosis [16]. Nevertheless, there are 
new studies emphasizing the presence of certain biomarkers 
that can be used for a positive diagnosis: increased levels 
of cancer antigen-125 (CA-125), growth factors [trans-
forming growth factor-beta 1 (TGF-β1)], intercellular 
adhesion molecule-1 (ICAM-1), cluster of differentiation 
(CD) 9, CD34 [1]. 

The risk of malignization in AWE is low, about 1% of 
cases [14]. The malignant transformation of endometriosis 
is related to certain factors, such as: advanced age of the 
patient, postmenopausal status and tumor diameter more 
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than 9 cm [1, 14]. The time frame of a possible trans-
formation varies from a few months to 18 years after 
surgery. The most common histological type is clear cell 
carcinoma with a 20-month survival rate of 57% [1]. In 
the literature, there have been described some rare types, 
such as: carcinosarcoma, cystadenocarcinoma, and serous 
papillary carcinoma. Wide excision of AWE with clear 
margins represents the main prevention method [4, 5, 
14, 16]. 

 Desmoid tumors 
Desmoid tumor, or the so-called aggressive fibromatosis 

(AF), is a rare fibroblastic proliferation [18]. MacFarlane 
first described it in 1832. This tumor can develop in any 
muscular aponeurotic structure of the body [19] and is 
considered benign for several reasons: it is histologically 
characterized by normal mitosis and never metastasizes. 
The recurrence rate is high, even after its surgical 
resection [19]. There are several known risk factors 
involved in the occurrence of the disease: previous surgeries, 
pregnancy, estrogen treatment, oral contraceptives and 
familial polyposis [19, 20]. 

The increasing risk of distant recurrence seems to 
have predictive factors, such as: age less than 37 years, 
female gender, poor general condition at admission, tumor 
size >7 cm, extra-abdominal location [21, 22]. 

Studies have shown that there are several types of 
AF: (i) sporadic (rare): frequently, the location is at the 
level of the abdominal wall, (ii) associated to familial 
adenomatous polyposis (FAP) in 10–25% of cases and 
(iii) hereditary (extremely rare) [23]. 

DTs normally do not express estrogen receptors but 
Tamoxifen treatment is effective in a considerable number 
of cases [24]. The disease occurs more frequently in female 
patients during their reproduction period, especially during 
pregnancy or in women with previous C-section [23]. 
Couto Netto et al. present a study of 32 patients diagnosed 
with DT; 90% of them were female, 62.5% with previous 
pregnancies and 19% with surgical of the abdominal wall 
[25]. 

Leon et al. (2015) present the case of a 24-year-old 
woman, pregnant in the 14th week of gestation, presenting 
a palpable abdominal mass at the clinical examination. 
US revealed a tumor of 11.7×12.3×17 cm, located in the 
lower left abdominal quadrant. In the first instance,  
a uterine fibroid was suspected. After five weeks, US 
detected an increase in the tumor size (16.5×11.8×18.5 cm). 
MRI confirmed the location of the tumor mass at the 
level of the left rectus abdominis muscle. Considering 
the patient’s risk factors and the location of the tumor,  
a DTs was suspected, and later confirmed by the histo-
logical exam [26]. 

Another case was published in the article “Abdominal 
wall desmoid tumors: a case report”, in which Ma et al. 
(2013) presented the case of a 17-year-old patient with  
a firm abdominal mass adherent to the abdominal wall, 
painful at palpation. Computed tomography (CT) exami-
nation revealed the intramuscular position of the tumor. 
It has to be specified that the patient was not pregnant that 
time and did not have any previous surgical intervention 
s and the tumoral markers were negative. The biopsy 
confirmed the diagnosis of DTs [22]. 

There is a high potential for DTs to cause local 
infiltration, subsequently producing certain levels of 
deformity and potential obstruction of vital structures 
and organs (Figure 5). 

The main treatment is surgery with wide excision and 
negative margins. Subsequent radiotherapy may decrease 
the local recurrence rate [27]. 

The positive diagnosis of DT is not always easy, it 
and can be often confused with parietal endometriosis 
due to the fact that the clinical signs are similar and the 
imaging exams are not specific. US can guide the diagnosis 
by locating the tumor: an intramuscular or aponeurotic site 
indicates mostly a DT, whilst a subcutaneous topography 
may be suggestive for an endometrioma. The main US 
features of DTs are: oval shape, imprecisely delimited 
margins, different hypo- and hyperechogenic areas [28] 
(Figure 6a). Doppler pattern suggests the presence of 
blood vessels within the tumor [28] (Figure 6b). 

 

  
Figure 5 – Macroscopic view of 
an excised abdominal wall mass, 
subsequently confirmed as desmoid 
tumor. 

Figure 6 – (a and b) Desmoid tumor. US image – transverse plane of the 
abdominal wall: hypoechoic nodule with regular contour. US: Ultrasound. 

 

US differential diagnosis of a mass in the abdominal 
wall is difficult to assess, and a wide spectrum of disorders 
should be taken in consideration. This includes tumors of 
different origins like desmoid, lymphomas or metastatic 
tumors. Also, non-neoplastic causes should be considered, 
including suture granuloma, ventral hernia, retained surgical 
material, parietal abscess or hematoma. At US exam, 

acute hematomas are usually hyperechogenic, whereas 
resolving hematomas or seromas are hypoechoic or 
anechoic. An air-fluid level is often observed in abscesses. 
The clinical history plays an important role, knowing that 
both hematomas and abscesses manifest in the setting of 
a recent surgery. Lymphoceles are usually anechoic and 
septated. A granuloma presents an irregular shape and 
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inhomogeneous, hyper- and hypoechoic structure, a biopsy 
being required in most cases [16]. 

US appearance of metastases consists in poorly 
defined hypoechoic masses, with increased vascularity. 
In lymphomas, US exam provides nonspecific and variable 
aspects, from a large mass with nodal structures to small 
nodules (<1 cm) or disseminated myositis and panniculitis 
[4, 16]. 

Difficulties may occur in the differential diagnosis of 
the DTs. Typically, these tumors do not present cyclical 
pain, but imagery and clinical exam should be carefully 
taken in consideration, having in mind that the US 
pattern of a DT may be, in many cases, similar to those 
encountered in scar endometriosis. At US examination, 
the DT, usually, has a hypoechoic aspect, is relative small 
with well-defined limits [16]. 

The biopsy allows the certainty of the diagnosis [23]. 
DTs are, grossly, usually large lesions, poorly defined, 
whitish and firm. Microscopically, in the conventional 
form, they consist of a proliferation of long fascicles 
containing uniform spindle cells, which are dissociated by 
a usually abundant amount of collagenic stroma (Figure 7). 
The cells lack or have low cytological atipia and have 
variable mitotic rate (usually low but can be focally 
increased) (Figure 8). The unconventional forms of DTs 
include the hypo-/hypercellular forms, myxoid pattern, 
keloidal, nodular fasciitis-like and staghorn-vessel pattern 
[29]. DTs show variable positivity for alpha-smooth muscle 
actin (α-SMA) and only rarely and focally for desmin 
[30]. They are in more than 70% of cases positive for  
β-catenin and in around 70% of cases positive for 
calretinin and cyclin D1 [31] (Figure 9). 

 

Figure 7 – Desmoid tumor. Spindle cells of desmoid 
tumor, with bland appearance grow diffusely and 
dissociate skeletal muscle fibers; the tumor associates 
angulated medium size blood vessels and collagenic 
stroma. HE staining, ×40. 

Figure 8 – Desmoid tumor. Atrophic muscle fibers 
enclosed by the desmoid tumor spindle cells showing 
uniform and bland appearance. HE staining, ×400. 

 

 
Figure 9 – Desmoid tumor cells with nuclear positivity 
for cyclin D1. Anti-cyclin D1 antibody immunostaining, 
×400. 

 Conclusions 
An accurate presurgical diagnosis of an abdominal wall 

tumor, especially in young women with known history of 
gynecological abdominal surgery, is difficult to obtain. 
The endometriosis of the abdominal wall is always taken 

in consideration in these cases, but imaging exams showing 
an intramuscular location of the tumor and a known 
history of familial polyposis could suggest the presence of 
a DT. Surgery is the main treatment and the histological 
exam is mandatory in shaping the precise diagnosis. 
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