
Zongo et al. 
World Journal of Surgical Oncology          (2023) 21:235  
https://doi.org/10.1186/s12957-023-03125-3

RESEARCH Open Access

© The Author(s) 2023. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

World Journal of
Surgical Oncology

Surgery for primary malignant tumors 
of the abdominal wall: experiences of three 
African surgical oncology units and review 
of the literature
Nayi Zongo1*, Adeline R. Djiguemde1, Paratyandé Bonaventure Yameogo1, Sidy Ka2, Bangaly Traoré3 and 
Ahmadou Dem2 

Abstract 

Background and objectives Tumors of the abdominal wall are uncommon but diverse. The surgical challenge 
is double. The tumor must be completely removed and the abdominal wall repaired. Our aim was to describe 
the indications, techniques, and results of surgery on these tumors in an African context.

Methods Retrospective, multicentric and descriptive study conducted in three West African surgical oncology units. 
We included all abdominal wall tumors followed up between January 2010 and October 2022. Histological type, size, 
surgical procedure, and method of abdominal wall repair were considered. Survival was calculated using the Kaplan–
Meier method and comparisons of proportions were made using the Student t test.

Results We registered 62 tumors of the abdominal wall and we operated on 41 (66.1%). The mean size of the tumors 
was 14.3 ± 26 cm. Dermatofibrosarcoma and desmoid tumor were present in 33 and 3 cases respectively. In 31.7% 
of cases in addition to the tumour, the resections carried away the muscular aponeurotic plane. Parietal resections 
required the use of a two-sided prosthesis in 6 cases. In 13 cases, we used skin flaps. The resections margins were 
invaded in 5 cases and revision surgery was performed in all of them. Incisional hernia was noticed in 2 cases. The 
tumor recurrence rate was 12.2% with an average time of 13 months until occurrence. Overall survival at 3 years 
was 80%.

Conclusions Surgery is the mainstay of treatment for abdominal wall tumors. It must combine tumor resections 
and parietal repair. Cancer surgeons need to be trained in abdominal wall repair.
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Introduction
Abdominal wall tumors are uncommon but diverse [1–
4]. They can be locally malignant or frankly invasive with 
a tendency to metastasize [2–5]. The surgical challenge is 
double: not only must the tumor be treated, but a solid 
abdominal wall must also be left in place, ideally dur-
ing the same operation [1, 6, 7]. The surgical procedure 
depends on the tumor’s size, topography, histological 
type, but mostly the layers of the abdominal wall involved 
[6–8]. Resections of malignant tumors involving only the 
skin and sub-skin can be conceived without aponeurotic 
resection [6, 7]. On the other hand, malignant tumors 
invading the muscular aponeurotic plane require deep 
resections taking out the muscles and the aponeurosis 
[6, 7]. In all cases, surgery must repair the abdominal 
wall at the same time or later, to allow the patient have a 
normal life [8–10]. Several parietal repair techniques are 
described in the literature, including the use of a bifacial 
prosthesis to avoid intestinal complications [1, 11, 12]. 
The use of adjuvant treatments such as chemotherapy, 
targeted therapies, or radiotherapy depends on the histo-
logical type and the stage of the tumor [10, 13, 14]. The 
evolution depends on the histological type and the qual-
ity of the resections [15–17]. Besides tumor recurrences, 
parietal complications such as incisional hernias are 
noted in the literature [9, 18–20]. In the African context, 
few studies have focused specifically on tumors of the 
abdominal wall. Furthermore, they are not specifically 
devoted to surgical aspects. That is why, we undertook 
this study which reports the experience of three West 
African surgical oncology units, to better explain the 
indications, techniques and results of surgery for primary 
malignant tumors of the abdominal wall in a context of 
limited resources.

Patients and methods
Type and period of study
This is a cross-sectional survey conducted between 1st 
January, 2010 and 30th October, 2022. It included all 
patients treated for a primary malignant tumor of the 
abdominal wall.

Study site
The study took place in two West African countries with 
limited resources: Burkina Faso and Guinea. In these 
countries, less than 5% of the population has health 
insurance. Consultations occur late and the management 
of tumors must take into account not only the stage of the 
disease, but also the financial means of patients and their 
families. Data was collected in three surgical oncology 
units: two in Ouagadougou and one in Conakry. In Oua-
gadougou, the General and Digestive Surgery Depart-
ments of the Yalgado Ouedraogo Teaching Hospital and 

the Protestant Medical Center Schiphra served as our 
collection framework. In Conakry, the Surgical Oncology 
Unit of Donka Hospital served as our study framework. 
These units are standard health structures for the man-
agement of digestive, skin, and soft tissue tumors in these 
two countries.

Study population
We were interested in all patients followed for a malig-
nant tumor of the abdominal wall in these three struc-
tures during the study period. We exhaustively included 
all patients with usable clinical file. The available data 
should be enough to assess the surgical procedure.

Data collection procedures
We collected the data using a questionnaire. Our data 
sources were the clinical records of patients, the regis-
ters of consultation and operative reports. The patients 
included had their information recorded in the reception 
registers when they were admitted to the units. In addi-
tion, the surgeons who operate on the patients always 
produce a surgical report which constitutes a source of 
data. During their hospitalization, the information is put 
in their file. Once their wounds had healed, they were 
seen again on the thirtieth postoperative day, and then 
every 3 months by their surgeon. This information is also 
put in their files. For each patient, we were interested in 
the socio-demographic data (age, sex, place of residence), 
histological type, indications for surgery, surgical proce-
dures performed, adjuvant treatments, carcinological and 
parietal complications and survival data.

Data management and analysis strategy
After data collection, we proceeded with data entry using 
a microcomputer equipped with KoboCollect software 
version 1.30.1. Excel 2010 and R version 4.1.0 software 
were used for analysis. We divided the tumors into three 
groups based on size. We distinguished between small 
tumors (< 5  cm), medium-sized tumors (5–10  cm), and 
large tumors (> 10 cm). We then assessed the procedures 
performed according to the size, the histological type of 
the tumor and whether or not the muscular aponeurotic 
plane was affected. The comparisons between the types 
of resections according to the histological type, the state 
of damage or not of the muscular aponeurotic plane, the 
excision margins, the evolution after the surgery and the 
abdominal complications were possible thanks to the 
Student’s t-test. Survival was assessed using the Kaplan–
Meier method.

Ethical aspects
The study was authorized by the managements of the 
hospitals and the heads of the surgical units concerned. 
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Data was collected anonymously and confidentiality was 
respected for all patients.

Results
General data
Over 12 years and 10 months, we noted 62 cases of prim-
itive malignant tumors of the abdominal wall. There were 
38 women (61.3%), i.e., a sex ratio of 0.6. The mean age of 
the patients was 39 ± 17.3 years with extremes of 23 and 
68 years. Patients had a WHO performance status below 
II in 93.5% of cases on admission.

The tumors were primary in 28 cases (44.2%) and 
recurrent in 34 cases (54.8%) (Fig.  1). The reasons for 
consultation were swelling of the abdominal wall (83.9%), 
abdominal pain (40.3%), and bleeding (8%). Physical 
examination revealed a nodular, granulating, necrotic, 
or hemorrhagic anterolateral abdominal wall mass in 
91.9% (Fig. 1). They were attached to the abdominal wall, 
not very mobile in 16.1% of cases and mobile appear-
ing superficial in 83.9% of cases. The average tumor size 

was 14.3 ± 26 cm with extremes of 2.5 and 41 cm (Fig. 2, 
Table  1). Histologically, it was Darier and Ferrand der-
matofibrosarcoma in 77.4%, fibrosarcoma in 4.8%, 
desmoid tumor in 6.4%, liposarcoma in 6.4%, leiomyo-
sarcoma in 1.6%, Schawnonne tumor in 1.6% and neu-
rofibrosarcoma in 1.6%. We noted fixation to the pelvic 
bones in 4.8% and grazing of the external genitalia in 
3.2% of cases. The tumors were metastatic to the lungs 
(11.3%) and liver (6.6%) at the time of diagnosis.

Surgery for tumors of the abdominal wall
We opted for surgical abstention in 8 cases includ-
ing 4 cases due to metastasis and 3 cases due to non-
resectability. Non-resectability was related to tumors 
of the anterolateral abdominal wall involving the pel-
vic bones and/or the iliac and femoral vessels. We also 
renounce the resections of a large full-thickness wall 
tumor in a patient without the option of a two-sided 
prosthesis (Fig.  2). Such the resections would expose 
the patient to a high risk of infection or even serious 

Fig. 1 Flow chart. 1: Patients lost from sight before starting any treatment
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sepsis. Refusal of surgery despite its technical and 
financial feasibility was noted in 4 cases (Figs.  1 and 
2). Nine patients were lost to follow-up before treat-
ment had started. Surgery was performed in 41 cases 
(66.1%). Lateral and deep resections margins varied 
between 3 and 5 cm. The dual purpose of the surgery 
was taken into account. It involved combining onco-
logical resection and repair of the abdominal wall. To 
better describe the surgical gestures, we divided the 
patients into 3 groups.

Group 1
It concerned tumors involving only the skin and sub-skin, 
superficial, mobile, i.e., 68.3% of cases. We performed a 
lateral and deep in sano resections without removing the 
aponeurosis (Table 1). In sano resections means complete 
resection without macroscopic or microscopic residue. 
This parietal repair consisted of direct skin suture in 7 
cases (17.1%). Large tumors (> 10  cm), exuberant very 
superficial, pendular, involving only the dermis and the 
epidermis, were treated with the same procedures by 

Fig. 2 Patients with abdominal wall tumors not operated for various reasons. 1 Dermatofibrosarcoma of the abdominal wall not operated 
on, due to the patient’s refusal. 2 Lymphoma of the anterolateral abdominal wall in a 52-year-old HIV + patient treated with chemotherapy. 
Appearance of thoracic nodules (A) and axillary lymph nodes (B). 3 Multiple recurrence dermatofibrosarcoma taking ¾ of the anterolateral wall. 4 
Ulcero-necrotic-granulating and metastatic liposarcoma of the abdominal wall in a 38-year-old patient
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means of mobilization of skin flaps in 13 cases, i.e., 31.7% 
of the operated cases. The O to Z plasty technique was 
used in 9 out of 13 cases (Fig. 3). Controlled wound heal-
ing was the option in 8 cases (19.5%) after the resections 
of a large tumor leaving significant defects in place with-
out the possibility of direct closure or mobilization of 
flaps (Table 1, Fig. 4).

Group 2
The second group of tumors consisted of those pre-
senting muscular aponeurotic invasion of the abdomi-
nal wall (31.7%). For these cases, we carried wide and 
complete resections, taking up the entire thickness 
of the abdominal wall in 2 cases. The skin was spared 

in 4 cases. The surgery then left a significant parietal 
defect without the possibility of direct suturing for the 
aponeurosis (Fig.  5). We then implanted a two-sided 
prosthesis. The bifacial mesh, i.e., a two-sided prosthe-
sis is an abdominal prosthesis with a smooth side that 
can be in contact with the viscera (intestines) without 
creating adhesions, and a second, non-smooth, adher-
ent side that will be in contact with the components of 
the abdominal wall. The edges of the prosthesis were 
anchored to the edges of the aponeurosis by separate 
stitches of 2/0 non-absorbable monofilament (Fig.  7). 
The size of the prosthesis was determined by the diam-
eter of the parietal defect. The parietal repair was com-
pleted by covering the skin (Fig. 5).

Table 1 Distribution of operated patients according to tumor size, surgical procedure, excision margins, and evolution n = 41

R0 macroscopically and microscopically healthy margins, R1 macroscopically invaded

Surgical procedure Tumor, skin and under skin 
resections

Tumor and musculo-
aponeurotic resections 

Tumor, skin and aponeurosis 
resections 

Total
Characteristics

Histologic type

 Dermatofibrosarcoma 26 01 06 33

 Desmoïd tumor 00 03 00 03

 Liposarcoma 01 01 01 03

 Leiomyosarcoma 00 01 00 01

 Schawnnoma 01 00 00 01

Tumor size

  < 2 cm 01 01 00 02

  < 5 cm 06 01 00 07

  > 5 cm 13 01 02 16

  > 10 cm 08 03 05 16

State of excision margins

 R0 25 06 05 36

 R1 03 00 02 05

Type of skin repair

 Direct skin suture 07 00 00 07

 Skin flap 13 00 00 13

 Secondary wound healing 08 00 00 08

 Meshs 00 06 07 13

Evolution after surgery

 Local recurrence 04 00 01 05

 No local recurrence 18 05 04 27

 Metastasis 02 00 01 03

 Lost from sight 04 01 01 06

Abdominal wall complication

 Incisional hernia 00 00 02 02

 Evisceration 00 00 00 00

 Suppuration 02 00 02 04

 No complication 26 06 03 35

Total 28 06 07 41
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Group 3
In a small group of patients admitted with necrotic 
masses (17.1%), we performed skin, sub-skin, tumor 
and superficial layer of the aponeurosis resections 
in one piece. Dressings and antibiotic therapy were 
applied. The parietal repair was performed later (Fig. 5).

In summary, monobloc tumor resections with the skin 
and the sub-skin were performed in front of the der-
matofibrosarcomas in 26/33 cases (p < 0.0001). Skin flaps 
were used after resections which removed the skin and 
sub-skin in 11/16 cases of tumors of 5 to 10 cm (p = 0.02). 
Controlled wound healing was the option for tumors 
larger than 10  cm (p < 0.0001). Tumor and muscular 
aponeurotic resections were performed in 3/3 cases for 
desmoid tumors and 3/38 for all other histological types 
(p < 0.0001). Prostheses were used after the resections 
removing the aponeurosis or the muscular aponeurotic 
plane in 13/13 cases (p = 0.0001).

Adjuvant treatments
Radiotherapy is not available in our two countries. 
Patients who can afford the cost of travel and radiother-
apy go to neighboring countries. External radiotherapy 
was associated in 3 cases, i.e., 7.3% of patients operated. 
Targeted therapy, i.e., imatinib mysilate, was used as an 
adjuvant therapy in 7 cases (21.2%) of Darier and Ferrand 
dermatofibrosarcomas. It was a large, necrotic tumor 
with a high mitotic index. The average duration of treat-
ment was 12 months at a dose of 400 mg per day. Adju-
vant chemotherapy was used in 2/3 cases of sarcomas. It 
was palliative in front of the appearance of metastases in 
7 cases.

Evolution
Extemporaneous anatomopathological examination 
was not obtained in any case. Histological results were 
obtained within 3 weeks after surgery. The margins were 
invaded in 5 cases (12.2%). Revision surgery was per-
formed in all these cases. The parietal complication rate 
such as suppuration and incisional hernia was 14.6% and 
4.9% respectively. In four out of six cases the suppura-
tions were noticed during the resections taking away the 
superficial layer of the aponeurosis carried out in front 
of necrotic tumors followed by deferred parietal repair 
(Table 1).

The tumor recurrence rate was 12.2% with an average 
time of occurrence of 13 months (Table 1). In 4 cases out 
of 5, the recurrences concerned dermatofibrosarcomas of 
Darier and Ferrand (Table  1) and were not observed in 
any particular type whether or not the aponeurosis was 
involved (p = 0.92). Abdominal wall strength was com-
pletely restored in 95.1% of cases. The abdominal wall 
regained normal functionality (protective role of vis-
cera, mobility) in 85.4% of cases. Patients were satisfied 
with the aesthetic appearance of their abdominal wall in 
58.5% of cases. They were very satisfied in 26.8% of cases. 
They were not satisfied with the presence of unsightly 
scars in 14.6% of cases. Intermittent residual pain treated 
with level 1 analgesics was noticed in 7.3% of cases. We 

Fig. 3 Dermatosarcoma of the abdominal wall recurrent 
in a 6-month pregnancy treated by resection and covering skin flaps. 
1 Ulcerated and necrotic recurrent tumor. 2 Closure with skin flaps. 3 
Pregnancy
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observed the appearance of metastases in 4.9% of these 
operated patients. Overall survival at 5  years was 28/35 
(80%).

Discussion
Primary malignant tumors of the abdominal wall are all 
malignant tumors which develop at the level of the ante-
rolateral abdominal wall, that is, those located in the 
parietal region bordered above by the costal edges (mar-
gins), below by the inguinal ligaments and laterally by the 
posterior axillary lines [7, 8]. They are uncommon [2–4]. 
Dermatofibrosarcomas are the most common, account-
ing for 77.4% of primary malignant tumors of the abdom-
inal wall in our series. However, all histological types can 
be found, in particular liposarcomas, rabdomysosarco-
mas, lymphomas, and desmoid tumors [1–4, 21]. The 
therapeutic modalities are as diverse as the histological 
types and the stages at diagnosis [10, 13, 22]. There is a 
clear contrast between early diagnosis with small tumors 
in the West and late diagnosis with large sizes in black 
Africa [17, 23, 24]. Although surgery is the main curative 
treatment, it is not always feasible [17, 23]. In our series, 
we sometimes opted to refrain from surgery, because 
of the unresectability of the tumor and/or the patient’s 
inability to afford the exorbitant cost of a two-sided pros-
thesis for parietal repair. In fact, it is not only a matter 
of performing oncological surgery, but also of ensuring 
repair after lumpectomy, allowing the viscera to be cov-
ered by a solid wall [7, 9, 22, 25]. Abdominal wall tumor 
surgery is a major surgery involving multiple specialties 

[7]. Successful reconstruction of the abdominal wall 
requires a prior multidisciplinary consultation between 
surgical oncologists, medical oncologists and reconstruc-
tive surgeons [6]. In our African context, these teams are 
difficult to bring together because certain specialties do 
not exist yet. This is why oncological surgery, parietal 
reconstruction and drug management are often left to 
the sole responsibility of the surgical oncologist who has 
strong background in oncoplastic surgery and medical 
oncology. All the patients in this series were attended to, 
operated, and followed up by surgical oncologists in the 
three surgical oncology units concerned. Several types 
of surgical procedures were described. In the literature, 
two types of resections are particularly common [26–28]. 
First, there is wide lumpectomy removing the tumor, the 
skin and the sub-skin [6, 7]. The parietal repair is then 
done by a direct cutaneous suture, a controlled wound 
healing, or a cutaneous covering thanks to the mobiliza-
tion of flaps, pedunculated or not [7, 12]. In our series, it 
was mainly about the mobilization of non-pedicled flaps 
allowing O to Z oncoplasty. Dermatofibrosarcomas rep-
resented 80.5% of the tumors in our series. These tumors 
tend to adhere and to ulcerate the skin, leaving the mus-
cular aponeurotic plane free. They may therefore allow 
the muscular aponeurotic plane to be spared during their 
resections [6, 7]. However, desmoid tumors and sarco-
mas tend to involve the muscular aponeurotic plane and 
most often require muscular aponeurotic resections [2, 
29, 30]. That is why, the second most common resections 
method described in the literature consists of muscular 

Fig. 4 Dermatofibrosarcoma of the anterior abdominal wall in an 18-year-old patient at his 2nd iterative. 1 Ulcero-necrotic, granulating, 
and hemorrhagic tumor. 2 Operative wound. 3 Second intention wound healing option, filling after more than 2 months of dressing
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aponeurotic resections concomitantly with lumpectomy 
[11, 14, 19]. This is in line with the concept of Khansa 
et  al. who distinguish three parietal defects after onco-
logical surgery for primary abdominal wall tumors [6]. 
Type 1 defects involve the skin and subcutaneous tissue 
only. Type 2 defects involve muscle and fascia only. Type 
3 defects involve at the same time the skin, subcutaneous 
tissue, muscle and fascia [6]. Most type I defects require 
primary suturing; type II or III defects usually require 
good repair using flaps and/or prosthesis [6, 7, 21]. In 
addition to the structures involved in defining the three 
levels of parietal defects, Anderson proposes to consider 
the topography of the tumor by dividing the abdominal 
wall into 4 zones corresponding to different anatomi-
cal realities involved in the reconstruction [7]. In some 

cases, we performed a single-piece resection remov-
ing the tumor, the skin, and the sub-skin, as well as the 
muscular aponeurotic plane, leaving the intra-abdomi-
nal viscera bare. Simple polypropylene prosthesis is not 
suitable after muscular aponeurotic resections, because 
of the risk of adhesions of the intestines to the prosthe-
sis with consequent occlusions and digestive fistulas. 
This requires parietal repair with the use of a two-sided 
prosthesis. Applying the smooth side of the mesh to the 
intestines prevents their adhesion. Instead of the use of 
a two-sided prosthesis, the large omentum was used in 
Egypt after extensive resections of abdominal wall tumor 
[1]. A pedicle of the greater omentum is anchored to the 
edges of the muscular aponeurotic resections. This sepa-
rates the simple polypropylene prosthesis that will be 

Fig. 5 Desmoid tumor of the abdominal wall embedded in the rectus abdominis muscle. 1 Intramuscular abdominal wall tumor. 2 Muscle. 3 
Appearance after muscular aponeurotic resection. 4 Edge of the aponeurosis. 5 Placement of a bifacial mesh. 6 Skin closure and appearance 
at the end of the procedure. 7 Abdominal mesh in place 3 months after surgery
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fixed in front of the greater omentum. This prosthesis 
which is much less expensive than a two-sided prosthe-
sis, will be in contact with the greater omentum and not 
with the intestines [1]. In our African countries with lim-
ited resources, this is a good alternative, because the two-
sided prosthesis that we use cost four times more than 
the simple polypropylene prosthesis used in combination 
with the omentum.

Other abdominal wall reconstruction methods can be 
used. Muscle flap mobilizations are possible for abdomi-
nal wall reconstruction. Some authors admit that release 
of the transverse abdominis muscle is an acceptable 
method in the treatment of large defects and hernias of 
the abdominal wall, associated with low perioperative 
morbidity and low recurrence rates [31, 32]. They are 
good alternatives, especially in our context of limited 
resources where not all patients have access to mesh.

In our African context of work, the large size of the 
tumors due to late diagnosis, and sometimes the pres-
ence of necrosis, explains why in addition to the sur-
gical methods most commonly used in the literature, 
we also used other procedures. We performed tumor 
resections removing the skin and sub-skin, as well as the 
aponeurosis without closing the skin or repairing the 
wall immediately. This was related to a significant risk 
of infection given the necrosis of the tumor. Concomi-
tant prosthesis repair and mobilization of skin flaps are 
not recommended because of the high risk of infection. 
In fact, the use of synthetic mesh can lead to complica-
tions in infected areas. An alternative not used in our 
series would be the use of biological mesh such as Perma-
col® biological mesh [33]. The use of Permacol® surgical 
implants for abdominal wall repair is safe. The presence 
of contaminated fields does not seem to influence hernia 
recurrence when Permacol® biological mesh is used [33]. 
It would be a good alternative for immediate reconstruc-
tion of the abdominal wall, even after the resections of 
necrotic tumors.

We note that all the surgical procedures adopted for 
primary malignant tumors of the abdominal wall share 
with all oncological surgeries the need for resections 
with healthy margins (R0 resections) [2, 27, 34–36]. It is 
undoubtedly the parietal repair with its two imperatives 
of covering the viscera to avoid infections and leaving a 
solid wall in place to avoid eviscerations and incisional 
hernias that make surgery for tumors of the abdominal 
wall unique [2, 27, 34, 35]. In addition, the assessment 
of evolution after surgical treatment must take into 
account oncological complications such as recurrences 
and metastatic evolution, but also parietal complica-
tions such as suppuration, evisceration and incisional 
hernia [9, 13, 18–20, 28, 37]. In our series, we noted 
12.2% recurrence. These were mainly Darier and Ferrand 

dermatofibrosarcomas that had already recurred before 
being admitted to our centers. This tumor is also known 
for its high tendency of recurrence [5, 15–17]. In our 
countries, their large sizes at diagnosis increase their risk 
of recurrence. Fibrous tumors also have a tendency to 
recur [38]. However, in our series, we did not note any 
recurrence, despite the absence of radiotherapy. This was 
attributed to a wide resection with healthy margins. The 
resections in sano is the best guarantee of evolution with-
out recurrence of desmoid fibrous tumors although adju-
vant treatments also minimize the risk of recurrence [38].

In our series, recurrence was associated with histo-
logical type in a very highly statistically significant way 
(p < 0.0001). There was no statistically significant dif-
ference in the risk of recurrence between the types of 
resections removing or not removing the aponeurosis 
(p = 0.92). Whatever the histological type and the charac-
teristics of the tumor, in our series, all the resections were 
either in sano, and in the contrary case, a revision sur-
gery was made after obtaining the histological results of 
the operative part. Many other authors also had the same 
option [17, 23]. The presence of extemporaneous in some 
countries allows surgeons to perform these resections 
during the same operation [5, 16]. In the three centers we 
used for our study framework, frozen section examina-
tion is not available. For this reason, surgical revision is 
done as soon as the histology is obtained. Survival was 
statistically and significantly better for dermatofibrosar-
comas of Darier and Ferrand than for other tumors. This 
was in line with data from the literature. In fact, der-
matofibrosarcoma of Darrier and Ferrand has a predomi-
nantly local evolution giving rise to metastases occurring 
in less than 5% of cases [5, 17]. Survival is rarely involved. 
In dermatofibrosarcomas, survival and recurrence-free 
survival are influenced by the use of targeted therapies 
[39]. Patient survival has improved with the identifica-
tion of genetic mutations such as translocation t(17–22) 
and the use of mysilate imatinib as neoadjuvant therapy 
in locally advanced, ulcerated and multiply recurrent 
tumors [40]. Targeted therapy was used as an adjuvant 
therapy in 21.2% of Darier and Ferrand dermatofibrosar-
comas in our study.

We did not use abdominal wall physiotherapy in our 
series. However, prior to major abdominal surgery, total 
body rehabilitation including structured exercise, nutri-
tional optimization, psychological support, and cessation 
of negative health behaviors, reduces complication rates 
and improves functional outcomes [41, 42]. Our patients 
should benefit from this before and after surgery.

The weaknesses of the study
The study certainly had limitations. The collection was 
retrospective in countries without a computerized data 
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management system. In addition, the lack of equitable 
access to diagnosis and quality care explains why some 
patients die in villages without coming to our care cent-
ers. Also, some people go to hospitals, but cannot even 
get a diagnosis, not talking of treatment, due to a lack of 
financial resources. There is no universal health insur-
ance in our countries. This is why a large number of 
patient records did not have sufficient information to be 
included. The exclusion of these records was a data gap. 
In addition, the surgical procedures and their results do 
not seem to be a perfect reflection of all the West African 
centers where these tumors were operated. In fact, the 
patients included in this series were operated by cancer 
surgeons with extensive experience in oncological sur-
gery and abdominal parietal surgery. A prospective study, 
including a larger number of African centers is needed to 
better assess the results of the surgical management of 
these parietal tumors.

Conclusions
Surgery is the mainstay of treatment for tumors of the 
abdominal wall. It must combine tumor resections and 
parietal repair. The tumor resections must be wide and 
deep in our countries, even without the possibility of 
extemporaneous histological examination. The extent 
of the resections is influenced by the size, topography, 
histological type of the tumor, extension or not to the 
muscular aponeurotic plane, but also the experience of 
the surgeon. The use of two-sided prosthesis is neces-
sary for the coverage of the viscera and the solidity of the 
abdominal wall in lumpectomies with a major muscular 
aponeurotic resections. Resections in sano reduces the 
risk of recurrence. Postoperative follow-up, in addition 
to tumor-related complications, must also consider the 
possibility of non-tumoral parietal complications such 
as incisional hernias. An early diagnosis would make this 
surgery less mutilating with better results. Training of 
surgeons in the principles of cancer surgery and abdomi-
nal parietal surgery, multidisciplinary care involving 
oncologists, surgeons and plastic surgeons will improve 
results.
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