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Aim of the Study. To assess the frequency of and identify contributing factors to wound dehiscence after posterior sagittal
anorectoplasty (PSARP) in children born with anorectal malformations (ARM). Methods. Ethical approval was obtained (DNR
2017/191). Charts of all children with anorectal malformations (ARM) reconstructed with PSARP, limited PSARP, or PSARVUP
at a tertiary centre of paediatric surgery between 2001 and 2016 were reviewed. Wound dehiscence within 30 days postoperatively
was analysed regarding gender, prematurity, birth weight, type of ARM, other congenital malformations, single- or multistaged
reconstruction, age and weight at reconstruction, postoperative antibiotics, and fasting. Multiple regression analysis was performed
for risk factors in single-stage PSARP or limited PSARP, presented as odds ratio (OR) with 95% confidence interval (CI). Main
Results. Ninety patients were included, of which 53 (59%) weremales. Single-stagedPSARPwas performed in 40 (44%) patients and
50 (56%) had a multistaged reconstruction with a colostomy. Wound dehiscence was significantly more common among patients
without a colostomy; 17 (43%) vs. 11 (22%) (p=0.043). In patients with single-stage PSARP, no single factor was identified to increase
the risk for wound dehiscence: cardiac malformations (OR 3.73) (95% CI 0.78-17.88), low weight at surgery (OR 1.56) (95% CI 0.36-
6.99), antibiotics< 1 day (OR 1.6) (95%CI 0.43-5.94), or short fasting 0-3 days (OR 4.44) (95%CI 0.47-42.18). Conclusions. A divided
colostomy protected against wound dehiscence after PSARP. No risk factor for wound dehiscence after single-staged PSARP was
identified. Further studies are needed to establish contributing factors to uncomplicated wound healing after PSARP.

1. Introduction

Anorectal malformations (ARM) are a group of congenital
malformations involving the anorectum and pelvic floor
affecting 1/5000 of live births [1]. The anomalies are classified
according to the Krickenbeck International classification [2]
and they vary in severity and functional prognosis [3].

Since the 1980s, ARMs are reconstructed predominately
through the posterior sagittal anorectoplasty (PSARP). The
reconstructive surgery is conducted through a single-stage
procedure or a multiple-stage procedure with a colostomy
depending on the type of ARM [4, 5]. A protective colostomy
is recommended in severe types of ARM in order to facilitate
surgery and decrease the risk of postoperative complications.
It is still under debate if the stoma should be divided or
diverted, and if a diversion of stool prevents complications
in vestibular fistulas [5–8]. Postoperative complications are
known to increase morbidity and patient suffering and to

consume health care resources [9, 10]. Prevention of postop-
erative complications after PSARP is of importance in order
to avoid a prolonged time in hospital, pain, and need for
secondary operations [5, 8].

Previous reports on postoperative complications after
PSARP have focused mainly on damage to the urinary tract
and recurrent fistulas [11–13]. Use of antibiotic prophylaxis
and postoperative fasting are factors reported to influence
the risk of overall complications after PSARP [8]. Studies
on short-term complications after PSARP, such as wound
dehiscence, are sparse as are possible long-term effects of such
wound complications [6, 7, 14, 15]. The prevalence of wound
complications in ARM and risk factors for them has not been
fully investigated despite the probable relevance for patient
morbidity, final outcome, and health care economy.

Therefore, the main purpose of this study was to assess
the frequency of wound dehiscence after PSARP at a tertiary
unit of paediatric surgery. The secondary aims were to
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identify possible risk factors and protective factors for wound
dehiscence after single-stage PSARP.

2. Materials and Methods

2.1. Study Design. The study was a retrospective chart study
with analysis of postoperative complications. The medical
charts of all patients with ARM treated at a tertiary centre
of paediatric surgery from 2001 through 2016 were reviewed.
All patients who underwent either a single-stage or a multi-
stage surgical correction through PSARP, limited PSARP, or
PSARVUP were included. Patients who died before PSARP,
had their surgical correction elsewhere, had not yet under-
gone surgical correction at the time of the study, or had anal
stenosis that only required dilatation were excluded.

The included patients’ charts were evaluated concerning
gestational age, birth weight, type of anorectal malformation
according to the Krickenbeck classification, associated mal-
formations, and associated syndromes. Associated malfor-
mations included congenital anomalies of the gastrointestinal
tract, urinary tract, genitalia, heart, spine, spinal cord, and
limbs. Operative data concerning single- ormultistage recon-
structive surgery, type of reconstructive surgery, and patients’
age and weight at time of surgery were noted. Further,
data concerning perioperative routines, including time of
postoperative fasting and use of antibiotics, were collected.
PSARP-related complications data such as wound infection,
wounddehiscence, sepsis, and urinary tract infection up to 30
days postoperatively were collected. Wound dehiscence was
defined as superficial (only skin rupture) or deep (subdermal
structures involved). All surgical complications were graded
according to the Clavien-Dindo classification [9].

2.2. Surgical Management. Preoperative assessment deter-
mining type of ARM included colostogram, contrast exami-
nation of the cystourinary tract, cystoscopy, clinical examina-
tion under general anaesthesia, and, whenever needed, MRI
of the pelvic floor. According to the local programme for
ARM, all patients underwent routine investigations concern-
ing cardiac, urinary tract, vertebral, and spinalmalformations
by plainX-ray and ultrasonography. Prior to 2007, assessment
of spinal malformations was performed following clinical
signs of pathology or symptoms. From 2007, the screening
was performed with ultrasonography and a subsequent MRI
in case of any suspected spinalmalformation. Associated syn-
dromes were diagnosed through chromosomal and genetic
testing.

Divided colostomies were used in multistaged approach-
es. All ARMs were reconstructed through PSARP or limited
PSARP in cases of perineal fistulas, with no supralevator
dissection, except for cloacal malformations which were
reconstructed through the posterior sagittal anorectovagino-
urethroplasty (PSARVUP). During PSARP, a guide wire was
placed endoscopically through the fistula from the rectum
to the urinary tract to facilitate identification of the fistula
during dissection of the pelvic floor [16]. Antibiotic prophy-
laxis was given in one dose intravenously: either cefuroxime
20mg/kg or Eusaprim� (sulfamethoxazole + trimethoprim)
according to age, plusmetronidazole 20 mg/kg preoperatively

as routine, and postoperatively according to clinical evalua-
tion as a result of the decision by the responsible surgeon.
Wound management was heterogeneous with sodium chlo-
ride or water and soap cleansing and use of multiple kinds of
dressings. No topical antibiotics were used.

Microbiological cultivation of postoperative wounds and
postoperative treatment with antibiotics, administered orally
or intravenously, or reoperation with creation of a protective
stoma was dependent upon the decision by the responsible
surgeon after clinical evaluation.

2.3. Statistical Analysis. Descriptive data analyses and group
comparisons were performed using Excel (Microsoft� Excel
for Mac, version 15.39, 2017) and SPSS� (IBM� SPSS� Statis-
tics, version 24, 2016). In group comparisons for dichotomous
data, Fisher’s exact test was used while Mann-Whitney U-
test was used for continuous parameters. To evaluate risk
factors for wound dehiscence, multivariate logistic regression
was used and presented as odds ratios (OR) with a 95%
confidence interval (CI). A p-value < 0.05 was considered to
be statistically significant.

2.4. Ethics. Clinical follow-ups of patients with ARM, includ-
ing patients of this particular study, were approved by the
local ethics committee (DNR 2017/191).

3. Results

3.1. Patients. A total of 90 patients reconstructedwith PSARP,
limited PSARP, or PSARVUP were included (Figure 1).
Table 1 displays details of the background data of the children.
The majority of patients were boys and the most common
ARM-subtype in both genders was the perineal fistula. The
majority of patients were born at full time but a quarter were
small for gestational age and the vast majority had at least
one other concomitant malformation. Fifty patients (56%)
had either a PSARP or PSARVUP through a multistaged
reconstruction with a colostomy. Forty patients (44%) had
a single-staged reconstruction where patients with perineal
fistulas constituted the great majority. The patients with
a single-stage reconstruction were younger and lighter in
weight than patients with stomas at the time of PSARP.
There was no difference concerning prolonged antibiotic
prophylaxis after single- or multistaged PSARP (Table 1).

3.2. Complications. Overall, wound dehiscence occurred in
28 (31%) patients of whom 19 (21%) had a superficial dehis-
cence (only skin) and nine (10%) a deep dehiscence. Wound
dehiscence occurred to a significantly lesser degree among
patients with a colostomy (Table 2).

The severity of wound complications according to the
Clavien-Dindo classification system for postoperative com-
plications within 4 weeks is displayed in Table 2. No patient
with wound dehiscence had any reoperation of the neoanus,
but one patient, who did not have any postoperative infection
or dehiscence, underwent a reoperation 10 years later due to
a ventrally misplaced neoanus. Other postoperative compli-
cations within 4 weeks postoperatively, besides the perineal
conditions, were urinary tract infection in five (6%) patients
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105 patients with ARM eligible for inclusion

90 patients with ARM included

Excluded n=15
2 had not yet been operated
4 had PSARP at other hospitals
6 anal stenosis (no PSARP)
2 had anal yet been operated
1 had other surgery than PSARP 

Figure 1: Fallout chart of reviewed medical charts of patients with ARM at a tertiary centre of paediatric surgery 2001-2016.

Table 1: Patients with ARM reconstructed with PSARP, limited PSARP, or PSARVUP.

All patients Multistaged
reconstruction

Single-staged
reconstruction P value∗

Total 90 (100) 50 (56) 40 (44)
Gender
Male 53 (59) 31 (62) 22 (55) 0.53
Female 37 (41) 19 (38) 18 (45)
ARM subtype
Perineal (M/F) 24 (45) / 17 (46) 3 (6) 38 (94)
Vestibular 15 (41% of F) 14 (28) 1 (3)
Rectourethral 20 (38% of M) 19 (38) 1 (3)
Rectovesical 4 (8% of M) 4 (8) 0
Cloaca 4 (11% of F) 4 (8) 0
No fistula (M/F) 5 (9) / 1 (2) 6 (12) 0
Prematurity n=77∗∗∗ 15 (19) 11 (24) 4 (13) 0.25
SGA n=80∗∗∗ 23 (29) 16 (33) 7 (22) 0.32
Concomitant malformations
Total (at least one) 63 (70) 44 (88) 19 (48) <0.001
Cardiac n=84∗∗∗ 28 (33) 18 (38) 10 (36) 0.48
Urinary tract n=85∗∗∗ 25 (29) 20 (42) 5 (14) 0.008
Other skeletal 19 (21) 14 (28) 5 (13) 0.12
Vertebral n=60∗∗∗ 30 (50) 25 (64) 5 (24) 0.003
Spinal cord n=47∗∗∗ 14 (30) 10 (29) 4 (31) 0.93
Genital 17 (19) 14 (28) 3 (8) 0.015
Gastrointestinal tract 12 (13) 9 (18) 3 (8) 0.21
VACTERL association 24 (27) 19 (38) 5 (13) 0.008
Concomitant syndromes
Total 15 (17) 10 (20) 5 (13) 0.40
Trisomy 21 6 (7) 5 (10) 1 (3) 0.22

Age at PSARP (days) 122
(8–1234)

2
(0-616) <0.001∗∗

Weight at PSARP (g) n=62∗∗∗ 5700
(3100–14000)

3500
(1600–11400) <0.001∗∗

Antibiotic prophylaxis > 1 day 33 (37) 19 (38) 14 (35) 0.83
Values presented as the absolute number and percentage of patients, n (%), and as median (min–max); ARM: anorectal malformations, PSARP: posterior
sagittal anorectoplasty, PSARVUP: posterior sagittal anorectal vaginal urethroplasty; M: male, F: female; Prematurity: GW< 37; SGA: small for gestational age;
∗Fisher’s Exact test two-tailed, ∗∗Mann Whitney U-test two-tailed; ∗∗∗number of patients with available data
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Table 2: Wound dehiscence classified according to Clavien-Dindo in 90 patients reconstructed with PSARP, limited PSARP, or PSARVUP.

Multistaged reconstruction Single-staged reconstruction P value∗
Total 50 40
Wound dehiscence 11 (22) 17 (43) 0.043
Clavien-Dindo
(1) No treatment 2 (4) 5 (12.5)
(2)Medically treated 9 (18) 8 (20)
(3a) Examined under general anaesthesia 0 (0) 1 (2.5)
(3b) Stoma establishment 0 (0) 3 (8)
(4) Intensive care 0 (0) 0 (0)
(5) Death 0 (0) 0 (0)
Values presented as the absolute number and percentage of patients, n (%); PSARP: posterior sagittal anorectoplasty, PSARVUP: posterior sagittal anorectal
vaginal urethroplasty; ∗ Fisher Exact test two-tailed.

Table 3: Demographical factors for wound dehiscence in 90 patients reconstructed with PSARP, limited PSARP, or PSARVUP.

Wound dehiscence No wound dehiscence P value∗

Total 28 62
Gender female 11 (39) 26 (42) 1
SGA n=80∗∗∗ 7 (28) 16 (29) 0.92
Cardiac malformation n=84∗∗∗ 9 (33) 19 (33) 1
VACTERL association 6 (21) 18 (29) 0.608

Weight at surgery (g) n=62∗∗∗ 3800 5000 0.327∗∗
(2200-9400) (1600-14000)

Colostomy 11 (39) 39 (63) 0.043
Values presented as the absolute number and percentage of patients, n (%), and as median (min–max); PSARP: posterior sagittal anorectoplasty, PSARVUP:
posterior sagittal anorectal vaginal urethroplasty; SGA: small for gestational age; ∗ Fisher’s exact test two-tailed, ∗∗Mann-WhitneyU-test two-tailed; ∗∗∗number
of patients with available data.

(all in the multistage group) and sepsis in three (3%) patients
(two cases in the multistage group and one case in the single-
stage group).

Bacterial cultivation was performed in nine of the dehis-
cence cases and showed growth of Enterococcus species,
E-coli, and Staphylococcus species. All wound dehiscence
cases occurred within 14 days postoperatively. Another three
patients (3%)were treated due to a suspected perineal surgical
site infection without any wound dehiscence.

The wound dehiscence group showed no statistical dif-
ference regarding gender, smallness for gestational age, con-
comitant heart malformation, weight at time of reconstruc-
tion, or VACTERL association compared to the nondehis-
cence group (Table 3).

3.3. Risk Factors forWound Dehiscence in Single-Stage PSARP.
In the multivariate risk analysis regarding wound dehiscence
after single-stage PSARP or limited PSARP, no risk factor for
wound dehiscence could be identified (Table 4).

4. Discussion

Wound dehiscence after PSARP at this tertiary centre was
present in 31% of all cases and among patients reconstructed
through single-stage PSARP dehiscence that occurred in
43%.Wound dehiscence occurred statistically less frequently
in multistage PSARP in presence of a colostomy compared

to single-stage reconstruction. The study revealed no proven
risk factor among the studied demographical or surgically
related factors regarding single-staged PSARP.

The wound dehiscence rate overall was found to corre-
spond with some previous reports where 0–40% dehiscence
rates are reported after single-staged PSARP [6, 7, 11, 12,
14, 15]. In those reports, risk factors were not analysed, nor
were the circumstances for postoperative wound treatment
reported in comparable ways.

A colostomyhas previously been acknowledged to protect
the surgical site after PSARP from postoperative infections
[1], a finding that was borne out by this study. Theoretically,
this could be because the colostomy prevents faecal bacteria
from entering the perineal wound. However, this study
also indicated that stoma formation did not prevent wound
dehiscence in all cases and that theremay be other influencing
factors. The consequences for patients undergoing a multi-
staged approachneed to be considered. Although a colostomy
protects against wound dehiscence, these patients need mul-
tiple surgeries with associated potential complications [17].

Which surgical site treatment to be preferred in order
to prevent wound complications after PSARP needs to be
further explored and documented. Previous studies of sur-
gical site infections of other locations have listed the use
of monofilament sutures and topical antibiotics as effective
preventive measurements [10]. During this study, we made
informal enquiries to other well-established centres in the
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Table 4: Multivariate logistic regression analysis of risk factors for wound dehiscence in 40 patients reconstructed with single-staged PSARP
or limited PSARP.

Single-staged reconstruction Wound dehiscence OR (95% CI) P value
Total 40 17 (43)
Gender female 18 (45) 6 (35) 0.50 (0.14–1.81) 0.348
Cardiac malformation 10 (25) 7 (41) 3.73 (0.78–17.88) 0.066
Weight at surgery <3500g 15 (38) 5 (29) 1.56 (0.36–6.69) 0.716
Antibiotics <1 day 26 (65) 10 (59) 1.60 (0.43–5.94 0.521
Fasting 0–3 days 34 (85) 16 (94) 4.44 (0.47–42.18) 0.216
Values presented as the absolute number and percentage of patients, n (%); PSARP: posterior sagittal anorectoplasty; OR: odds ratio, CI: confidence interval.

world treating ARM and asked for their local wound man-
agement programme. Several answered that they used topical
antibiotics after PSARP. Such treatment is not recommended
in our country, due to risk of antibiotic resistance. To the
best of the authors’ knowledge, there is no published study on
effects and outcome after use of topical antibiotics in wound
management after PSARP. In that setting, we would also like
to highlight another interesting and possible potential con-
tributing factor of successful wound healing: the microbiota
of the gut which is a fairly new and largely unknown area
of research [18, 19]. Its implications for postoperative wound
healing after PSARP could be worth exploring in the future.

The strength of this study is that the collection of data
could be assured by the use of a stable and complete
local ARM register as well as detailed medical charts over
several years. At our centre, children with ARM are followed
up rigorously and, therefore, reports of complications are
trustworthy. All complications have been documented on a
regular basis and therefore the honesty of reported compli-
cations must be acknowledged. The first author has not been
involved in the surgical management of the patients and thus
has been able to review the charts in an impartial way. The
limitations might be attributed to the retrospective design,
including a fairly high rate ofmissing data regardingweight at
surgery due to a change of digital medical chart systems and
to the limited size of the study population with secondary low
power to reach statistical significances.

Although this study revealed a fairly high incidence of
wound complications, and even though the reasons for it are
not completely understood, it highlights the importance of
transparency regarding postoperative complications in order
to improve outcome after PSARP.The results could be used to
design future studies aimed at unveiling contributing factors
of wound dehiscence after PSARP.

5. Conclusions

Wound dehiscence was less frequent in multistage PSARP
using a divided colostomy. No risk factor for wound dehis-
cence after single-stage PSARPwas identified. Further studies
are needed to establish contributing factors for uncompli-
cated wound healing after PSARP.

Data Availability

The data is available but not for open publication.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.

Acknowledgments

The authors express their gratitude towards Håkan Lövkvist,
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