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Background: The aim of this study was to investigate the clinical effects of repairing large defects using 
the double circular suturing technique (DCST) after resection of abdominal wall tumor.
Methods: The clinical data of 62 patients (25 men, 37 women; average age 41.7±22.4 years) who underwent 
DCST between October 2010 and November 2018 for the repair of large abdominal wall defects with 
anti-adhesion underlay mesh after resection of abdominal wall tumor were retrospectively analyzed. The 
maximum diameter of abdominal wall defect after resection of abdominal wall tumor was 10.4±5.6 cm. 
The course of disease was 1–341 months, and the average was 32.4 months. Operative time, postoperative 
hospitalization time, perioperative complications, tumor recurrence in situ, incidence of postoperative 
chronic pain, and hernia were recorded.
Results: All 62 operations were completed successfully. The operative time was 73.2±31.4 minutes, and the 
mean postoperative hospitalization time was 9.6 days (range, 2–20 days). In total, 54 patients were followed 
up postoperatively for a median 6.7 years (range, 0.9–9.0 years). Partial splitting of incisions occurred in 
2 patients, fat liquefaction of incisions occurred in 3 patients, and chronic pain occurred in 4 patients. No 
tumor in situ recurrence, hernia, or other complications were found in any cases in the follow-up. Tumor 
metastasis occurred in 9 patients with 6 of these patients dying of tumour progression.
Conclusions: With simple operations, short procedure time, few complications, low tumor recurrence 
rate, and low incidence of postoperative chronic pain, application of DCST in the repair of large abdominal 
wall defects is effective after resection of abdominal wall tumor.
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Introduction

Large abdominal wall defects may result from abdominal 
wall trauma, infection, surgery, and other complications, 
especially in abdominal wall malignancy. As the current 
mainstream method of surgical treatment is extended 
resection, large, postoperative, abdominal wall defects 
have become a significant challenge for surgeons to repair 
and effectively reconstruct the large abdominal wall (1,2). 
Fortunately, as the development of biomaterial and tissue 
transplantation technology has advanced, the repair and 
reconstruction of the morphology and function of the 
large abdominal defects have progressed accordingly. Via 
the interdisciplinarity of general surgery and orthopedic 
surgery, it is not only possible to recover the appearance and 
integrity of the abdominal wall, but mechanical support of 
sufficient strength can be provided for the abdominal wall 
to guarantee the effect of abdominal wall defect repair (3,4).

 Despite these benefits, there remain several problems 
including high recurrence, complicated operation, many 
complications, and high costs (5-9). Presently, there were 
many methods for large abdominal wall defects repair 
after tumor resection, which included direct suture repair, 
material implanting repair (synthetic mesh and biological 
mesh), self-tissue repair, the component separation 
technique (CST), and so on. However, a simpler and 
more effective repair method with less complications 
and low recurrence rate is badly in need. From October 
2010 to November 2018, we operated on 62 patients who 
underwent double circular suturing technique (DCST) 
in repair of large abdominal wall defects by antiadhesion 
underlay mesh after resection of abdominal wall tumor. 
The operations proved to be effective, and a detailed report 
follows.

Methods

Patient selection

There were 25 men and 37 women whose average age was 
41.7±22.4 years. The maximum diameter of abdominal 
wall defect after resection of abdominal wall tumor was 
10.4±5.6 cm. The course of disease was 1–341 months, 
with an average of 32.4 months. The patients were proven 
to have abdominal wall tumor preoperatively by means of 
pathological and imageological examination (computed 
tomography, ultrasound, magnetic resonance imaging 
etc.), with no sign of metastasis in the abdominal cavity 
(example in Figure 1). No patients had intestinal obstruction 

symptoms and all had undergone selective operations. 
According to the anesthesia classification system suggested 
by the American Society of Anesthesiologists (ASA), the 
patient distribution across levels was as follows: Level I  
6 patients; Level II 31 patients; Level III 24 patients; Level 
IV 1 patient. The retrospective study was approved by 
the institutional research ethics committee of West China 
Hospital of Sichuan University.

Operative methods

The repair materials were Proceed® surgical mesh (Ethicon 
Inc., Johnson & Johnson, USA) or double-deck complex 
Kugel® mesh (Bard Inc., USA). Both are antiadhesion 
mesh types which can contact the intestinal canal in the 
abdominal cavity. The size of the mesh was determined by 
the size of the defect. The mesh would exceed the edge of 
the defect by 5 cm in principle, the edge of which could be 
trimmed properly.

For cases in which a patient was preoperatively and 
intraoperatively diagnosed as benign tumor, the tumor 
and its capsule would be resected completely. But when 
the tumors were suspected as borderline or malignant, 
the incisal margins should exceed the normal tissue by  
2–3 cm to make sure there was no residual tumor on the 
edge of incisal margins by rapid intraoperative pathological 
examination.

The DCST was performed according to the following 
steps. First, we fixed the mesh in advance by letting 
the Prolene suture go through the edge of the mesh 
discontinuously with an interval of 3–4 cm (Figure 2). 
Second, we fixed the outer ring by drawing the suture out 
of the abdominal wall with a perforated puncture needle. 
It should be noted that entry point of the needle was in 
the same position under the skin while the needle drilled 

Figure 1 Preoperative imaging examination.
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through the muscular tissue in the different positions; the 
knot was subcutaneous, and there was firm muscular tissue 
between the two sutures (Figure 3). We then fixed the inner 
ring by fixing the mesh with the edge of the ring using 
non-absorbable or slowly absorbable swaged-on; a knot 
was tied end to end after a circle of continuous suturing, 
and care was taken to make a thin puncture while stitching 

the mesh to avoid bowel injury; we also tried to keep close 
to the center while suturing to make the orifice smaller 
after tightening the suture so as to decrease the abdominal 
closure tension (Figure 4). Finally, we placed the closed 
drainage and suture and closed the subcutaneous section 
and the skin. The pathological specimen of the patient was 
identified as soft tissue desmoid type fibromatosis (Figure 5).

Therapeutic effect assessment index

Operative time, postoperative hospitalization time, 
perioperative complications, tumor recurrence in situ, 
incidence of postoperative chronic pain, and hernia were 
recorded. Visual Analogue Scale (VAS) was used to evaluate 
the incidence of chronic pain of the incision postoperatively 
during follow-up; e.g., 0 mm indicated no pain, while 
100 mm indicated intolerable pain. The incidence of the 
tumor recurrence and hernia were evaluated by computed 
tomography (CT) scanning.

Results

All the 62 operations were completed successfully, and 
no perioperative deaths occurred. The operative time 
was 73.2±31.4 minutes and the mean postoperative 
hospitalization time was 9.6 days (range, 2–20 days). 
Postoperative pathology showed that there were 11 cases 
of benign tumor (fobroma and neurofibroma), 5 cases of 
borderline tumor (desmoid tumor and dermatofibrosarcoma 
protuberans), 8 cases of primary malignant tumor 
(fibrosarcoma and liposarcoma), 31 cases of abdominal 
wall metastatic tumor, and 7 cases of endometriosis. A total 
of 54 patients (87.1%) were followed up postoperatively 
for a median of 6.7 years (range, 0.9–9.0 years). Partial 
incision splitting occurred in 2 patients who were healed 

Figure 2 Fixing the mesh in advance.

Figure 3 Fixing the outer ring.

Figure 4 Fixing the inner ring.

Figure 5 Pathological specimen.
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by compression bandaging with abdominal bandage 
and nutritional support treatment; fat liquefaction of 
incisions occurred in 3 patients who were healed after 
dressing change; chronic pains occurred in 4 patients, 
and they were active pain, with the pain score being 2, 3, 
3, and 2. All the patients received CT scanning when re-
examined, and tumor in situ recurrence, hernia, and other 
complications did not occur. Tumor metastasis occurred 
in 9 patients (6 metastatic tumors, 2 fibrosarcomas, and 1 
dermatofibrosarcoma protuberans) with 6 of these patients 
dying of tumour progression. 

Discussion

Abdominal wall tumor is a common clinical occurrence. 
Primary tumor can be formed on the skin or in its 
appendant organ of the abdominal wall, in the subcutaneous 
tissue, in the muscle, on the fascia, on the peritoneum, and 
in other areas. The malignant tumor formed in other parts 
metastasize to the abdominal wall. The nature of the tumor 
can be divided into benign, borderline, and malignant 
types. Lipoma, fibroma, and hemangioma are the most 
common benign tumors (10). The biological behavior 
of borderline tumors is between benign and malignant, 
characterized by relatively slow and invasive growth and 
without complete development. Abdominal wall malignancy 
is mostly secondary and results from the invasion and 
metastasis of intraperitoneal malignancy. Primary 
abdominal malignancy is usually a soft tissue sarcoma 
originating from mesenchymal tissue, and can include 
malignant fibrohistiocytoma, fibrosarcoma, liposarcoma, 
synovial sarcoma, leiomyosarcoma and other types (11). 
At present, abdominal wall tumors are mainly treated by 
surgery, but the recurrence rate of borderline and malignant 
tumors is high. Of the patients admitted to our center, the 
proportion of the borderline [5], primary malignant [8] and 
metastatic malignant [31] abdominal tumor was as high as 
70.97% (44/62), which inevitably referred to a large area 
of the abdominal wall defect after large abdominal wall 
tumor resection. How to repair abdominal wall defect while 
assuring the radical cure of the tumor is thus a considerable 
problem for clinical treatment.

The accurate classification of abdominal wall defect 
before repair and reconstruction is the foundation of the 
appropriate surgical procedure selection, and also the 
premise for evaluating and judging of therapeutic effect. 
According to the literature, abdominal wall defect can 
be divided into three types (12): type I, the defect only 

interferes with the skin and part of the subcutaneous 
defect; type II, the defect has complete abdominal wall 
skin and absence of myofascial tissue; type III, the defect 
is a full-thickness abdominal wall defect. The cases 
reported belonged to the type II and III defects, and direct 
suture repair was not recommended. At present, material 
implanting repair (synthetic mesh and biological mesh), 
self-tissue repair (CST and autologous musculocutaneous 
flap), or combined application are recommended.

In 1990, Ramirez et al. were first to report tension-free 
repair and reconstruction of the abdominal wall defect by 
means of CST without the use of mesh. Unilateral CST 
can achieve 5, 10, and 3 cm defect coverage in the upper 
abdominal wall, waist, and suprapubic region, respectively. 
Bilateral CST can cover abdominal wall defects of up to 
20 cm (13). However, Sailes et al. repaired 545 cases of 
large and recrudescent abdominal wall hernia by means 
of CST, and their 10-year retrospective research found 
that the recurrence rate of abdominal wall hernia reached  
18.3% (14). In order to reduce the occurrence of 
postoperative abdominal wall hernia, CST combined with 
mesh technique can also be used for patients with large 
defects or high risk of postoperative recurrence. However, 
this operation method is intricate and can lead to many 
complications. Furthermore, CST can only be used in the 
repair and reconstruction of the region close to the midline, 
which limits its application (15). The tissue flap technique 
is more suitable method to repair and reconstruct type III 
abdominal wall defect; however, the tissue taken from the 
donor will not only cause the injury and deformity of the 
donor area, but also be restricted by the supply. It is also 
entails many complications such as ischemia of the skin 
flap and hernia. Meanwhile, artificial material implanting 
involves none of these disadvantages, and as a result, it 
is better than self-tissue implanting for both specialized 
situations and general use (16).

Material implanting can meet the demands of tension-
free repair of abdominal wall defect. It is widely used in the 
repair of abdominal wall defect because of its convenience 
and the fact that it inflicts no new damage to its own tissue. 
Since the implantation of degradable materials or biological 
meshes cannot stimulate enough fibrous tissue proliferation, 
and has a short strength maintenance time and relatively 
high recurrence rate of hernia, it has been basically rejected 
in clinical application, with the intensive repair becoming its 
main use (17). As for the use of non-absorbable materials, 
onlay and inlay are rarely used in clinical application due 
to their high postoperative recurrence rate. At present, 
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sublay and underlay are used to recover and reconstruct 
abdominal wall defect (18). As for the type II abdominal 
wall defect, after tumor resection combined with peritoneal 
absence, attention should be paid to the direct connection 
of mesh and intraperitoneal organs when choosing the 
mesh. Anti-adhesion complex mesh is used for this kind of 
repair to avoid the complications like as intestinal adhesion 
and intestinal fistula. In conclusion, non-absorbable anti-
adhesion mesh and sublay are used to repair the large 
abdominal wall defect after tumor resection and in theory, 
they accord with the purpose of covering and protecting 
the organs in the abdominal cavity, reconstructing the 
appearance of the abdominal wall, and providing the 
mechanical support with sufficient strength to recover the 
utmost function and integrity of the abdominal wall.

All the 62 operations were completed successfully with 
no perioperative deaths or severe complications. Double  
in situ fixation DCST, and not the type practiced with a 
wide range of dissociation and release, is simple in operation 
compared with CST and tissue flap implantation. The 
operation time was thus only 73.2±31.4 minutes which is 
much shorter than that of CST and tissue flap implantation 
(19-21). The decrease of surgical area in the operation can 
reduce the incidence of the related complications (bleeding, 
skin necrosis etc.), and no such complications occurred in 
our patients. In addition, the incidence of postoperative 
chronic pain was 7.4% (4/54), and all patients had mild 
pain when moving (VAS score 2–3). DCST not only makes 
the repair effect much more accurate compared with 
conventional suspending fixation and margin suture fixation, 
but also further shrinks the defect to satisfy the principle of 
low tension when repairing the defect so as to reduce the 
incidence of postoperative incision split and hernia. In the 
study, partial incision splitting occurred in only 2 patients 
who recovered after conservative treatment, and there 
was no incidence of hernia or tumor in situ recurrence. 
This demonstrates that the method does not only ensure 
a sufficient resection range, but also solves the problem of 
closing a large abdominal wall defect.

Although DCST has several advantages in repairing 
large defects after abdominal wall tumor resection, its 
application has some definite limitations. First, for those 
patients whose bowel is invaded by tumor and who have 
local severe pollution, non-absorbable material repair is not 
recommended (22,23). Second, for the patients with large 
skin defects after abdominal wall tumor resection, self-tissue 
implanting combined with material repair is necessary.

In conclusion, DCST for the repair of large abdominal 

wall defects is effective after resection of abdominal wall 
tumor, and can simplify the operation procedure, shorten 
the operation time, reduce postoperative complications, 
and lower the incidence of tumor recurrence, hernia, and 
postoperative chronic pain.
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