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Background: Our study aims to explore the feasibility and safety of a double circular suturing technique
(DCST) in the repair of giant incision hernias.

Methods: The clinical data of 221 patients (95 men and 126 women; the average age was 61.6 years)
receiving DCST in the repair of giant incision hernia between January 2010 and December 2018 was
analyzed retrospectively. One hundred and five primary and 16 recurrent patients underwent herniorrhaphy
with anti-adhesion underlay mesh repair using DCST.

Results: All the 221 operations were performed successfully. The average preparation time before the
operation and hospital stays were 3.7 days (range, 1-6 days) and 7.5 days (range, 2—16 days), respectively. The
average diameter of the hernia ring defect observed intraoperatively was 16.4 cm (range, 12-22 cm). The
average time of operation was 83.6 min (range, 43-195 min). There were 2 cases of intestinal fistula, 4 cases
of wound infection, 2 cases of mesh infection, 7 cases of serum tumescence, 3 cases of pulmonary infection,
and 2 cases of wound dehiscence occurred. One hundred and ninety-five patients were followed up for
6.7 years (range, 0.8-9.5 years) postoperatively. Of them, 9 patients recurred; 14 patients had chronic pain
whose visual analog scale (VAS) was 2—4 c¢m (average 2.7 cm).

Conclusions: With limited preparation time before operations, few postoperative complications, and

recurrence rate, DCST in the repair of giant incision hernia is safe and possible clinically.
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Introduction

Incisional hernia of the abdominal wall is a common
complication after abdominal surgery, in which the
occurrence rate reported at 23.8 months was 12.8% in a
systematic review and meta-regression study (1-3). It is

correlated with the local and systemic factors, including

© Annals of Translational Medicine. All rights reserved.

the incision type, suture material and technique, wound
infection, obesity, malnutrition, advanced age, diabetes,
chronic obstructive lung disease, etc. (4-6). Incidence rates
up to 69% have been reported in high-risk patients with
prospective long-term follow-up (7). The giant incisional
hernia of the abdominal wall whose maximal diameter
exceeding than 12 cm or the ratio of the volume of hernia
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sac to abdominal cavity was greater than 20%, was found
hard to treat and with a high recurrence rate and more
complications (8-10). It was reported the recurrence rate of
giant incisional hernia repair of abdominal walls performed
by experienced surgeons ranged from 10% to 30%, and
the occurrence rate of postoperative complications was as
high as 50% (11-13). One of the most challenging problems
was that after many contents of hernia returned to the
abdominal cavity, postoperative intra-abdominal pressure
would increase, resulting in multiple organ dysfunction,
then abdominal compartment syndrome (ACS), and even
death (14-16). There is currently no agreement reached
on the surgical approach for such giant incisional hernias
of the abdominal wall. In order to option lower recurrence
some articles recommend that the hernia mesh should be
placed in the sublay or underlay position (17,18). And in
order to obtain better mesh augmentation, component
separation technique (CST) may be a suitable solution but
with a considerable risk of complications and recurrence (2).
Underlay mesh implantation can be performed with mesh
bridging and mesh augmentation. Therefore, a truly
successful giant hernia repair requires effective bridging or
augmentation that will prevent recurrence with acceptable
risk of complications (17).

We found that a double circular suturing technique
(DCST by its initials), which substance is mesh bridging, is
very applicable to the reparation of giant incision hernias.
Operation points of DCST are discontinuously sling
immobilization of the outer ring and continuously suturing
fixed method of the inner ring, which will be elaborated in
the method section. DCST also can be used in the repair of
large abdominal wall defects after resection of abdominal
wall tumor, especially for the defects that can not be closed
by traditional surgical technique. We have reported its
application in repair defects after abdominal wall tumor
resection in journal of Ann Transl Med (19). From January
2010 to December 2018, DCST was applied to treat 221
patients with giant incisional hernia with favorable efficacy
in West China School of Medicine, Sichuan University.
We present the following article in accordance with the
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/atm-20-4572). Now it is reported as follows.

Methods

The study was conducted in accordance with the
Declaration of Helsinki. The study was approved by the
institutional research ethics committee of the West China
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Hospital of Sichuan University. Written informed consent
was obtained from the patients for publication of this
manuscript and any accompanying images.

General data

The inclusion criteria of our study is patients with incisional
hernia of the abdominal wall whose maximal diameter of
hernia defects were exceeding than 12 cm or the ratio of the
volume of hernia sac to abdominal cavity was greater than
20%. The exclusion criteria is that the surgical procedure is
not DSCT. General data of patients were showed in Table 1.

Preoperative preparation

A CT examination was need to confirm preoperative
diagnosis which can measure the maximal diameter of
hernia defect and calculate the volume ratio of hernia sac to
abdominal cavity. A representative CT diagnostic image of
giant incision hernia was shown in Figure 1. Patients with
respiratory diseases, including bronchitis and emphysema
and prostatic hyperplasia, were given medical treatment.
Blood pressure and blood glucose are adjusted to normal
levels. Patients with coronary heart disease treated with
aspirin or clopidogrel suspend for 3-7 days. The laxative
was given the day orally before surgery with no routine
gastrointestinal decompression. Prophylactic use of
antibiotics was routinely given 30 minutes before surgery.

The operation method

With general anesthesia, the skin and subcutaneous tissue
were cut layer by layer along the original incision. After
the scar tissue and excess skin of the original incision were
removed, the abdominal cavity was approached at the weak
part of the hernia sac. The adhesion between the abdominal
cavity and the abdominal wall was carefully separated to
measure the defect range of the abdominal wall. The patch
with the appropriate size would be placed in the defect of
the abdominal wall, exceeding the defect range at least 5 cm
of the edge of the patch, and the patch was flattened. The
double circular suturing technique (DCST) was adopted
when the patch fixed. The outer ring was discontinuously
sling immobilization surrounding the patch every 3—4 cm
and the puncture needle placed close to the edge of the
patch, the suture to fix the patch was pulled out of the full-
layer abdominal wall by threading the needle, tightened
and knotted subcutaneously (shown in Figure 2). The inner
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Postoperative management

The patient’s vital signs were closely checked
postoperatively, especially the breath and urine volume,
to observe the occurrence of ACS. Gastrointestinal
decompression would be conducted if necessary, or
ventilator assisted breathing or even decompression by
laparotomy. Intravenous antibiotics were continued for
one day postoperatively, and the drainage tube would be
removed when the volume of drainage was <10 mL/d.
The abdominal band would be tied for 3-6 months
postoperatively.

Efficacy evaluation

Preoperative preparation time, operating time, postoperative
hospital stays, and postoperative complications were
recorded. Visual analog scale (VAS) was used to evaluate
the incidence of chronic pain of the incision, e.g., 0 cm
represented that there was no pain; 10 cm represented that
there was intolerable pain.

Results

All the 221 operations were completed successfully. There
were no postoperative death cases. Results of patients
performed DCST were shown in Table 2. Two of the
patients that experienced an intestinal fistula had recovered
after they were forbidden to drink and eat, strengthened
nutritional support, and continuous negative pressure
suction treatment. One of the intestinal fistula had the mesh
removed. Two cases of mesh infection patients had the mesh
removed. Four of the patients experienced wound infection
who underwent wound dressing when the wound reopened,
secretions cultured, and strengthened anti-infection treatment
and cured afterward. Seven of the patients experienced serum
tumescence and cured after aseptic puncture aspiration
and pressure dressing by the abdominal band. Three cases
of pulmonary infection patients cured after anti-infection
treatment. Two cases of wound dehiscence patients underwent
wound dressing and suturing and cured afterward. Nine
patients recurred and received reoperations. Fourteen patients
occurred chronic pain after six months whose VAS was 2—4 cm
with activity, with an average of 2.7 cm.

Discussion

Once a giant abdominal incision hernia occurs, it cannot
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heal itself and will increase further with the extension of
time, and the only effective treatment is surgery (20). We
should pay attention to prevent the postoperative ACS for
the repair of giant incisional hernia (21). It is presumed to
be necessary to improve the abdominal wall compliance
of patients with giant incisional hernia preoperatively
to reduce the possibility of ACS (22). It was reported
abroad that progressive preoperative pneumoperitoneum
(PPP) was used to treat hernia with giant volume, and the
biocompatibility was enhanced when hernia contents back
to the abdominal cavity, to be sufficiently repaired (23).
However, some complications may happen, including
subcutaneous emphysema, intraabdominal hemorrhage,
and intraabdominal organ injury (24). While in China, the
local compression method was commonly adopted when
returning the hernia contents to the abdominal cavity,
and it may take 2-3 weeks to prepare preoperatively, or
even longer. Among the 221 patients with giant incisional
hernia repaired by DCST, no PPP and few abdominal
compressions were done preoperatively, which significantly
decreased the preoperative waiting time and potential
complications during the preoperative preparation time.
The average preparation time before the operation was
3.7 days, with a range of 1-6 days, and there was no ACS
after surgery. DCST is a low-tension herniorrhaphy method
avoiding direct suture of the hernia ring, showing that the
surgical method can effectively prevent postoperative ACS.
Nowadays, there are many ways to repair the giant
abdominal incisional hernia (2,9,21,23). The key to being
solved in the procedure of giant incisional hernia on the
abdominal wall is to treat the protruding organ tissues in
the hernia sac and repair the giant abdominal wall defect. As
for the treatment, when the hernia ring could not be closed
due to the giant defect are as follows: (I) the component
separation technique (CST), adapted for the defect at the
midline of the abdominal wall, can expand the volume of the
abdominal cavity, maintain the compliance of the abdominal
wall, and can be used for contaminated wounds. However,
the procedures are complicated, with a giant separation
surface and many postoperative complications. It was
reported the incidence rate of postoperative complications
of the repair of incisional hernia or defect used by CST
was 23.8%, of which the most common, the incidence rate
of incision infection was 18.9%, serum tumescence and
hematoma were both 2.4%, and skin flap necrosis was 1.5%.
The recurrence rate ranged from 9.1% to 32% (25-27).
(IT) Autologous tissue transplantation. The materials of
autologous tissue, including fascia lata, the anterior sheath
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of rectus abdominis, and gracilis muscle, are convenient to
obtain, with low cost, favorable tissue compatibility, and
strong tolerance to infection. However, it may result in
prolonged operation time, damage to normal body tissues,
affecting the appearance and function of the sampling sites,
a giant trauma and prone necrosis, and infection of the graft
material, which often leads to the failure of the operation
and the recurrence (28,29). (IIT) Initiative content reduction
surgery. The initiative content reduction is the active removal
of non-necrotic hernia contents, including omentum,
adhesive bowels, and related mesenteries, in the repair of
incisional hernia to reduce the contents of the abdominal
cavity and avoid the occurrence of postoperative ACS (18,27).
At present, it is still controversial whether to adopt initiative
content reduction for giant incisional hernia. There is no such
evidence on whether the resection of bowels may decrease
the intra-abdominal pressure and reduce the potential of
ACS occurrence at home and abroad. There would be a
considerable risk of intraoperatively and postoperatively. The
surgical indications should be observed in the repair of giant
incisional hernia used by an initiative content reduction to
avoid serious postoperative complications.

Giant abdominal incisional hernia treated with DCST
may have benefits as follows: (I) the preoperative preparation
only takes a short period, and the preparation of abdominal
band compression and artificial pneumoperitoneum are not
necessary. The only need is to complete the preoperative
examination and get the intestine prepared the day before
the operation; (IT) the procedures are simple, and with short
duration and minor trauma. The operation time ranged
from 43-195 min, with an average of 83 min, which was
much shorter than CST or initiative content reduction
surgery or autologous tissue repair (2,28,30); (III), rapid
postoperative recovery. The patients did not receive routine
gastrointestinal decompression and took fluids the first day
after surgery to reduce the time of gastrointestinal function
recovery. The average postoperative hospital length of stay
was 7.5 days, with a range of 2-16 days; (IV) low occurrence
of postoperative complications. Only 6 patients (2.7 %)
recurred after the operation; (V) wide adaptability. It cannot
only be used for giant incisional hernia of the abdominal
wall but also giant defects after abdominal tumor resection
and hernia in particular parts of whose ring could not be
closed due to the poor tissue mobility.

When performed DCST; it should be noted that: (I) both
sharp and blunt dissection should be conducted combinedly
and it would rather wound the abdominal wall than the
bowels; (IT) the patch can be trimmed to form the patch flat.
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The edge of the patch ought to be at least 5 cm away from
the ring of the hernia. A certain tension should be supported
to avoid over relaxation; (III) when fixing the patch at the
outer ring, flatting the patch is proper. The outer ring
surrounding the patch every 3—4 cm and the needle placed
close to the edge of the patch, the suture to fix the patch
should be knotted subcutaneously; (IV) while suturing the
patch at the inner ring continuously, the depth of needle
inserting must be shallow to prevent the damage to the
bowels underneath. The hernia ring should be sutured near
the center of the patch and tighten the suture to shrink the
hernia ring; (V) negative pressure sucks, and a closed drainage
tube should be placed at the deep and superficial surface of
the patch. Negative pressure drainage can effectively remove
the blood and effusion in the incision and subcutaneously,
causing the patch, skin, and tightly bonded peritoneum to
ensure the incision heals and low incidence rate of infection.
However, there are some defects in the procedure, as follows:
(D) the size of the patch is a little bit giant and expensive; (IT)
because the texture of the patch is soft, when the defect of
the abdominal wall is substantial, the patch may bulge out;
(III) in local severe pollution conditions, the non-absorbable
material repair is not recommended (31,32).

In conclusion, DCST in the repair of giant incisional
hernia of the abdominal wall is straightforward to operate,
and with low complications and recurrence rate. It can be
recommended when the hernia ring cannot be closed.
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