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Introduction

Background: Omental transposition has been used to facilitate perineal wound healing in pa-
tients undergoing abdominoperineal resection (APR). However, there is no high-level evidence
supporting the effectiveness of omental transposition in this regard. This study aimed to investi-
gate the clinical efficacy of omental transposition in facilitating perineal wound healing after
APR.

Methods: In this systematic review, we systematically searched the PubMed/MEDLINE, Embase,
Scopus, Cochrane Library, and Web of Science databases for literature regarding the topic of our
study. Studies published since the inception of each database were considered for review. The
outcomes of interest were the perineal wound healing rate at 1 and 3 months postoperatively,
perineal wound infection rate, and perineal wound healing period.

Results: Of the 1,923 studies identified, four articles representing 819 patients (omental transpo-
sition patients, n=295) were included in the final analysis. The wound healing rates at 1 and 3
months postoperatively in the omental transposition group (68.5% and 79.7%, respectively) did
not significantly differ from those in the control group (57.4% and 78.7%, respectively) (p=0.759
and p=0.731, respectively). Perineal wound infection and chronic wound complication rates, in-
cluding sinus, dehiscence, and fistula rates, also did not significantly differ between the omental
transposition (8% and 7%, respectively) and control (11% and 7%, respectively) groups (p=0.221
and p=0.790, respectively).

Conclusion: Our results suggest that omental transposition does not affect perineal wound heal-
ing in patients who undergo APR.
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Since abdominoperineal resection (APR) was first introduced by
Miles [ 1] nearly a century ago, it has been an important surgical
method for refractory anorectal diseases, including low rectal can-
cer, select anal cancer, and inflammatory bowel disease [2,3]. Al-

though the number of patients requiring APR has decreased with

the advancement of medical devices and surgical techniques, al-
most 20% of all patients with low rectal cancer require APR.
Delayed perineal wound healing and perineal wound complica-
tions are the most common post-APR complications. The rates of
perineal wound complications following APR and delayed perine-

al wound healing over 6 months have been reported to be as high
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as 50% [4-7] and 25% [8], respectively. The high rate of perineal
wound complications increases the length of hospital stay, read-
mission rates, and medical costs [9,10]. Several possible explana-
tions include the formation of dead space in the presacral area af-
ter rectal resection and accumulation of fluids in the dead space,
tension in the approximated perineum due to rigid side walls,
and bacterial contamination originating from fecal material
[8,11].

Surgeons have developed several techniques to reduce the rate of
perineal wound complications, including the use of omental pedi-
cles [2,11,12], local antibiotics [ 13], negative pressure wound
management devices [ 14], and mucocutaneous flaps [11]. How-
ever, omental transposition is the easiest technique to perform and
requires no additional cost. The omentum is considered the “po-
liceman of the abdomen” because it consists of fatty tissue that
plays a key role in resisting infection. Additionally, its fatty tissue
and apron-like appearance allow for easy mobilization into the pel-
vis and filling of the presacral dead space [2,9] (Fig. 1).

However, there is no high-level evidence regarding the effective-
ness of omental transposition in facilitating perineal wound healing
because almost all related studies have been retrospective and have
had small sample sizes. Therefore, this study aimed to investigate
the clinical efficacy of omental transposition in facilitating perineal

wound healing after APR.

Fig. 1. Schematic picture of omental transposition.
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Materials and methods

1. Study design and literature search

In this systematic review, we systematically searched the PubMed/
MEDLINE, Embase, Scopus, Cochrane Library, and Web of Sci-
ence databases for literature. Studies published between the incep-
tion of each database, the earliest date being January 1, 1970, and
May 9, 2018, were considered for review. This systematic literature
search was conducted in accordance with the guidelines of the Pre-
terred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) [15]. The keywords used for the literature search were

» « » «

as follows: “omental transposition,” “omental flap,” “omental flap

» «

transposition,” “omental pedicle flap,” “omentopexy,” “omentoplas-

»

ty, “abdominoperineal resection,” “APR;” “abdominoperineal exci-

» « » « » «

sion,” “proctectomy,” “coloproctectomy,” “Miles’ operation,”

» &«

“wound infection,” “perineal wound infection,” “wound complica-
tion,” and “perineal wound complication”

Two authors independently selected eligible studies from the da-
tabases by reviewing the titles and abstracts of the studies. If there
was a disagreement between reviewers concerning study eligibility,
they discussed it until reaching a consensus. If necessary, an inde-

pendent third author was involved in the discussion.

2. Selection and exclusion criteria

Only original articles and clinical studies, including case-control,
cross-sectional, and cohort studies that investigated the efficacy
of omental transposition in facilitating perineal wound healing
were included in this review. No language restriction was applied.
Studies were excluded if perineal wound-related morbidities
were not reported, and if they did not report on comparable
groups with omental transposition. Studies that were published
as complete academic papers in peer-reviewed journals, while
only presenting an abstract were also excluded. If we identified
duplicate studies or multiple studies that presented data from the
same source, the study that was published first was considered

for review.

3. Measured outcomes

The primary outcomes of this study were the perineal wound heal-
ing rates at 1 and 3 months postsurgery. Secondary outcomes were
the perineal wound healing period, length of hospital stay, and per-
ineal wound infection rate. Subgroup analyses were permitted if
data for secondary outcomes could be extracted from more than
two articles among the included studies.

https://doi.org/10.12701/yujm.2020.00871
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Results

1. Study inclusion

Our literature search yielded 1,923 studies. Of these, 144 dupli-
cate articles were excluded. After the remaining 1,757 articles
were screened based on their titles and abstracts, only 22 articles
were selected for a full-text review. After full-text review, 18 arti-
cles were excluded. Thus, four articles representing a total of 819
patients were included in the final analysis [8,16-18]. Fig. 2 pro-

vides a PRISMA flow chart that outlines the article selection pro-

Ccess.

2. General characteristics of the included studies

Of the four included studies, three were from Europe (France, the
Netherlands, and Switzerland) and one was from Taiwan. Addi-
tionally, three were retrospective studies, and one was a prospec-
tive, multicenter, non-randomized study. Of the 819 patients, 295
(36.0%) underwent omental transposition, and 549 (67.0%) were
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Fig. 2. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart.

Table 1. Summarization of the four including studies

Sex
Mean . g Omental g
Study Year  Country  Type of study ge (yr) f(erpnaa:ré) Disease (n) transposition (n) Control (n) Major measured outcome
Johnand 1991 Switzerland Retrospective 63 44:30 Malignancy (71), 38 36 Delayed wound healing, influence
Buchmann [g] benign (3) on perineal wound healing by
grafted omentum
Wangetal.[16] 1994 Taiwan Retrospective ~ 56.7  49:33 Malignancy (83), 21 82" Healing of the wound,
benign (0) postoperative complication
Hayetal.[17] 1997 France Prospective 64  101:64 Malignancy (165), 64 101 The number of healed perineums
benign (0) at 1 month, time to complete
primary healing
Blok etal.[18] 2018 Netherlands Retrospective 67  332:145 Malignancy (477), 172 305  Non-healing rate of the perineal

benign (0)

wound, 30-day mortality/
complication/readmission

ISum of the three control groups: suture of the pelvic perineum with open drainage (n=20), suture of the pelvic perineum and perineum with simple
drainage (n=30), and suture of the pelvic peritoneum and perineum with suction drainage (n=32).

https://doi.org/10.12701/yujm.2020.00871

221



Kim S et al. Omental transposition for wound healing in abdominoperineal resection

Table 2. The rate of perineal wound healing at 1 and 3 months

One month after operation

Three months after operation

Study Omental transposition Control p-value Omental transposition Control p-value
John and Buchmann [8] 19/38 (50.0) 15/36 (41.7) 0.298 33/38 (86.8) 25/36 (69.4) 0.069
Wang et al. [16] 19/21 (90.5) 59/82 (72.0) 0.077 21/21 (100) 75/82 (91.5) 0.340
Hay et al. [17] 42/62 (67.7) 67/99 (67.7) 0.993 53/61 (86.9) 77/94 (81.9) 0.588
Blok et al. [18] 80/152 (52.6) 140/272 (51.5) 0.819 110/152 (72.4) 204/272 (75.0) 0.553
Total 160/273 (58.6) 281/489 (57.5) 0.759 217/272 (79.8) 381/484 (78.7) 0.731

Values are presented as number (%).

Table 3. Wound healing period, perineal wound infection, and hospital stay

Mean wound healing period (day)

Perineal wound infection Mean hospital stay (day)

Study Omental transposition Control Omental transposition Control p-value  Omental transposition Control
John and Buchmann [8] 33 85 13/64 (20.3) 22/101 (21.8) 21 22
Wang et al. [16] NR NR 6/172 (3.5) 11/305 (3.6) NR NR
Hay et al. [17] 20 20 4/21 (19.0) 25/82 (30.5) 22 25
Blok et al. [18] NR NR NR NR 31 28
Total 23257 (8.9) 58/488 (11.9)  0.221

Values are presented as number only or number (%).
NR, not reported.

males. Most patients underwent surgery for malignancy, except for
three patients who had inflammatory bowel disease. The charac-

teristics of the included studies are summarized in Table 1.

3. Perineal wound healing rate

Table 2 shows the rate of perineal wound healing at 1 and 3 months
postsurgery. All four studies revealed no significant differences in
perineal wound healing rates between the omental transposition
and control groups at 1 and 3 months postsurgery. The mean peri-
neal wound healing rate at one month postsurgery was 58.6% in
the omental transposition group and 57.4% in the control group
(p=0.759). The mean perineal wound healing rate at 3 months
postsurgery was 79.7% in the omental group and 78.7% in the con-
trol group (p=0.731).

4. Perineal wound healing period, perineal wound infection
rate, and length of hospital stay

Of the four included studies, two presented data regarding the per-
ineal wound healing period, three presented data regarding perine-
al wound infection rates, and three presented data regarding the
length of hospital stay (Table 3). In one study, the omental trans-
position group required significantly fewer days to achieve perineal
wound healing than the control group. However, another study re-
ported no significant differences between the two groups in this re-
gard. Additionally, two studies reported no significant differences
in the perineal wound infection rates between the two groups.
However, one study showed that perineal wound infection rates
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were lower in the omental transposition group than in the control
group, but the sum of the infection rates was not significantly dif-
ferent between the two groups. Lastly, three studies reported that
the mean hospital stay and mean length of hospital stay did not sig-
nificantly differ between the two groups.

Discussion

Perineal wound complications are one of the main causes of post-
APR morbidity and discomfort. In the early period after the intro-
duction of APR, perineal wounds were opened with packing after
the operation, or the perineal skin was loosely approximated with
the drain inserted [19]. This method was previously used for peri-
neal wound management because it was believed that perineal
wound healing via primary closure was impossible due to the large
dead space formed after APR. However, this traditional method
can cause considerable discomfort to patients and prolonged hos-
pitalization periods. Therefore, many authors have proposed
methods for the primary closure of perineal wounds in order to
achieve favorable results [20,21]. However, despite these reports,
the incidence of failed healing in closed perineal wounds remains
high [21]. It is believed that fluid or blood clots may be collected in
the postsurgical dead space, thereby causing pelvic and perineal
sepsis, abscess formation, and delayed wound healing,

To prevent fluid collection in the presacral dead space, surgeons
have attempted to fill the dead space with omental pedicle grafts
[22]. Studies have shown that omental transposition reduces the
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number of infectious post-APR complications, and recent system-
atic reviews have reported that it reduces perineal wound morbidi-
ty rates [8,17,23]. Additionally, omental transposition improves
antibiotic delivery and local immunity by promoting angiogenesis,
thereby preventing secondary infections [24]. Furthermore, omen-
tal pedicles are expected to prevent the small bowel from descend-
ing into the pelvic cavity, thereby reducing the risk of ileus.

However, contrary to previous reports and posited mechanisms
for preventing failed/delayed wound healing, our systematic re-
view showed that omental transposition did not improve perineal
wound healing in APR patients. Omental transposition techniques
have several limitations. For instance, mobilization of the great
omentum requires additional abdominal incisions [25], and the
operation time has been reported to be 15 to 20 minutes more
[26]. Moreover, omental transposition-related morbidities, includ-
ing omentum necrosis caused by compromised perfusions [27],
local discharge associated with partial necrosis [28], and obstruc-
tion due to adhesion or band [29], have also been reported. Addi-
tionally, if the size of the omentum is insufficient to fill the pelvic
cavity, fluid collection and abscess formation can occur because of
the presence of residual cavities.

In a recently published meta-analysis, it was found that omental
transposition had no effect on wound healing [ 30]. Moreover, this
meta-analysis reported omental transposition-related complica-
tions. However, unlike our study, the meta-analysis’ outcomes in-
cluded wound healing and postomental transposition complica-
tions, such as perineal hernias, ileus, and omental flaps. They re-
ported that the incidence of perineal hernias significantly increased
due to omental transposition. Theoretically, omenta with long vas-
cular pedicles descend further than small bowel loops, which are
limited in their descent by the mesentery length. Therefore, fatty
and non-fibrous omenta may cause hernias, as they apply constant
pressure on the perineal skin while patients remain in the standing
position.

This study had several limitations. First, the definitions of out-
come variables in the included studies were inconsistent, and some
outcomes, such as perineal wound healing and wound infection,
were not consistently reported in each study. Second, since our
outcomes were limited to wound healing and wound infection, our
review only included four studies. Therefore, the number of pa-
tients included in the omental transposition and control groups
was small. Third, since there was no control for certain variables,
such as patient demographics and the American Society of Anes-
thesiologists status, correction for population heterogeneity was
not performed. Fourth, of the four studies included in this review,

https://doi.org/10.12701/yujm.2020.00871

three were conducted before the year 2000. The development of
perioperative surgical and oncological practices was remarkable
during this period, and it is likely that different surgical and onco-
logical approaches were used. Lastly, the main limitation of our
study was the possibility of allocation bias. Surgeons may have
adapted omental transposition for patients with the potential for
large presacral spaces in studies that did not involve randomized
controlled trials. As such, it is possible that wound complications
occurred more frequently in the omental transposition group.

In conclusion, this systematic review reveals that omental trans-
position does not have a beneficial effect on perineal wound heal-
ing in after APR.
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