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CHAPTER 3
Perineal wound healing after 
abdominoperineal resection for rectal cancer; 
a two centre experience in the era of intensified 
oncological treatment
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ABSTRACT

Aim:
Intensified treatment for distal rectal cancer has improved oncological outcome, but at the expense 
of more perineal wound complications in patients undergoing an abdominoperineal resection 
(APR). The aim of this study was to analyse perineal wound healing after APR with primary perineal 
wound closure over time. 

Methods:
All patients undergoing APR for primary rectal cancer with primary wound closure between 2000 
and 2013 were included and analysed in three consecutive time periods. Both early (<30 days 
postoperatively) and late perineal wound complications were determined. Independent risk factors 
of early perineal wound complications were identified using multivariable analysis. 

Results: 
In total 136 patients were identified, of whom 129 patients underwent primary perineal wound 
closure. The use of neoadjuvant (chemo)radiotherapy increased from 70% to 91% and the use of an 
extralevator approach increased from 9% to 19%. The rate of early perineal wound complications 
increased from 18% to 31% and was independently associated with an extralevator approach (OR 
3.17; 95% CI 1.16-8.66) and intra-operative perforation (OR 3.35; 95% CI 1.06-10.57). Perineal 
wound complications had no impact on local recurrence or 3-year overall survival rate. During a 
median follow-up of 28 months (IQR 14-56), a persistent presacral sinus was diagnosed in 10%, and 
a perineal hernia occurred in 8% of the patients.

Conclusion:
The increased use of an extralevator APR for rectal cancer significantly increased the risk of perineal 
wound complications over time. Intra-operative perforation was also an independently associated 
with impaired perineal wound healing.
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INTRODUCTION

Conventional abdominoperineal resection (cAPR) for rectal cancer has been associated with a 
relatively high rate of positive resection margins and intraoperative perforations.1,2 This is owing to 
a non-cylindrical resection without mesorectal covering of the muscular wall of the rectum at the 
level of the pelvic floor. The suboptimal cAPR translated into a lower overall survival and higher 
local recurrence rate if compared to low anterior resection.3 As a consequence, the extralevator 
APR (eAPR) is increasingly used, which entails en bloc resection of the levator muscles covering the 
distal mesorectum. Systematic review of non-randomised studies showed a reduced rate of positive 
resection margins and local disease recurrence by performing an extralevator approach compared 
to cAPR.4,5 In addition, the increased use of neoadjuvant radiotherapy over the past three decades 
contributed to improved locoregional control rates.6 

Although neoadjuvant therapy and wider excisions have improved the oncological outcome after 
APR, it has been suggested that this is at the expense of more perineal wound complications.7,8 
However, literature on perineal wound healing after APR is difficult to interpret. Mostly perineal 
wound healing was a secondary endpoint in primary oncological studies and several aspects of 
rectal cancer management have changed over time such as neoadjuvant therapy, perioperative 
care, and surgical techniques. To date, little is known about the impact of several changes in rectal 
cancer management on perineal wound complications. Therefore, the aim of the present study was 
to analyse perineal wound healing in relation to changes in treatment approaches over time for 
patients undergoing APR for distal rectal cancer in two different hospital settings.  

PATIENTS AND METHODS 

Patients
All consecutive patients from one university hospital and one regional hospital who underwent 
APR for primary rectal cancer between March 2000 and April 2013 were retrospectively identified. 
Patients were included in the present analysis when the perineal wound was primarily closed. A 
distinction was made between a conventional (cAPR) and extralevator (eAPR) approach. All APR 
proceducres were performed or supervised by colorectal surgeons. During the whole study period, 
standard treatment at the regional hospital was cAPR in supine position with selective use of an 
omentoplasty. In the university hospital, the extralevator approach was increasingly applied during 
the study period and performed as a routine in prone position since 2010. An intersphincteric APR 
was used at the university hospital since 2010 if MRI revealed at least 1 mm distance between the 
tumour and the levator muscle / external sphincter. An omentoplasty was performed as a routine if 
technically possible. The indication for neoadjuvant radiotherapy was discussed in a pre-operative 
multidisciplinary team meeting and was based on the national rectal cancer guideline.

Data extraction 
Patient and treatment characteristics were retrospectively collected from patient records. 
Operative reports were searched for the description of the extent of resection (cAPR, eAPR or 
intersphincteric APR), the operative approach (open or laparoscopic), the use of an omentoplasty, 
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and intraoperative complications (i.e. perforation). In addition, data were extracted on early and late 
perineal complications, other postoperative complications, hospital stay, surgical and non-surgical 
reintervention for perineal complications, local recurrence and survival. Early perineal wound 
complications were recorded as a presacral abscess, perineal wound infection or perineal wound 
dehiscence without signs of infection if these occurred within 30 days after the surgical procedure. 
Late perineal complications such as perineal hernia, and a persistent presacral sinus were recorded 
until end of follow-up.  

Statistical analysis
Descriptive data were reported according to distribution as median with interquartile range (IQR) 
or mean ± standard deviation (SD). Categorical data were analysed with the Chi-square-test or 
Fisher’s exact test and continuous variables were analysed using the Mann-Whitney-Wilcoxon test. 
The inclusion period was categorized in 3 groups (2000-2005, 2006-2009, and 2010-2013). The 
relationship between tumour stage, neoadjuvant therapy and the date of operation was studied by 
Chi-square-test for trend. For this purpose, time of inclusion was categorized as ordinal data. All 
predictors identified in the univariable analysis with a P-value of <0.2 were candidate variables for 
inclusion in a multivariable model. Multiple regression analysis was used to identify independent 
predictors of early perineal wound complications. Three-year survival rates were determined using 
Kaplan Meier analysis and its association with perineal wound complications was analysed using a 
log rank test. The significance level was set at P < 0.05. All analyses were performed with IBM SPSS 
statistics, version 20.0.0 (IBM Corp., Armonk, NY, United States). 

RESULTS

Patient and surgical characteristics
In the period 2000-2013, a total of 136 patients with primary rectal cancer underwent APR, of whom 
51 patients were operated upon at the regional hospital and 85 patients at the university hospital. 
Seven of these 136 patients did not undergo primary perineal wound closure: musculocutaneous 
flap in one patient, biological mesh in two patients, delayed primary closure (2 days) in one 
patient, and in three patients the closure of the perineum was not specified. Patient, treatment 
and tumour characteristics of 129 included patients for each time period are provided in Table 1. 
A significant increase in the number of APR procedures performed at the regional hospital was 
observed, with a significant decrease over time for the university hospital (p<0.01). A significant 
increase in age (p=0.018) and a non-significant trend towards an increase in BMI (p=0.381) were 
observed over time. There was an increased use of neoadjuvant (chemo)radiotherapy (p=0.038) 
with overall down staging over time, as shown in Figure 1. Laparoscopic surgery was performed in 
54% (70/129) and significantly increased over time (p<0.001; Fig. 2). An omentoplasty was placed 
in the pelvic cavity in 37% (48/129) of the patients.  An eAPR was performed in 9% (3/33) of the 
patients in the period between 2000 and 2005, in 28% (12/42) between 2006 and 2009, and in 19% 
(10/54) between 2010 and 2013. Resection margins were positive in 11% (14/129) of the patients 
and incompleteness of resection showed a non-significant decrease over time (p=0.161, Fig. 2). 
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Table 1 Patient, treatment and tumour characteristics

Year
2000-2005

(n=33)
2006-2009

(n=42)
2010-2013

(n=54)
Hospital Regional (n, %) 3 (9) 13 (31)  34 (63)

University hospital (n, %) 30 (91) 29 (69) 20 (37)
Sex Male (n, %) 21 (64) 28 (67) 37 (69)
Age Years ± SD 59 ± 14 63 ± 16 67 ± 10
BMI BMI (IQR) 25 (21-30) 25 (24-29) 27 (24-30)
ASA-classification ASA 1 (n, %) 11 (33) 11 (26) 10 (19)

ASA 2 (n, %) 14 (42) 16 (38) 34 (63)
ASA 3 (n, %) 7 (21) 4 (10) 6 (11)
Unknown (n, %) 1 (3) 11 (26) 4 (7)

Comorbidity Diabetes (n, %) 2 (6) 6 (14) 5 (9)
Respiratory (n, %) 2 (6) 2 (5) 1 (2)
Cardiac (n, %) 5 (15) 8 (19) 15 (28)
Radiotherapy for other malignancy (n, %) 2 (6) 2 (5) 4 (7)

Preoperative imaging MRI (n, %) 19 (58) 39 (93) 49 (91)
Radiotherapy Short course 5x5 Gy (n, %) 13 (39) 18 (43) 18 (33)

Chemoradiotherapy (n, %) 3 (9) 17 (40) 31 (57)
Long course  without chemotherapy (n, %) 6 (18) 1 (2) 0 (0)
Not specified (n, %) 1 (3) 2 (5) 0 (0)

Surgery Laparoscopic surgery (n, %) 4 (12) 23 (55) 43 (80)
Prone position (n, %) 0 (0) 0 (0) 16 (30)
Omentoplasty (n, %) 13 (39) 19 (45) 16 (30)
Pelvic drain (n, %) 19 (58) 28 (67) 41 (76)

Type of APR cAPR (n, %) 29 (88) 30 (71) 35 (65)
eAPR (n, %) 3 (9) 12 (29) 10 (19)
Intersphincteric APR (n, %) 1 (3) 0 (0) 9 (17)

Hospital stay Days (median, IQR) 13 (9-19) 11 (8-14) 8 (6-16)
pTNM-stage T0-2 (n, %) 11 (33) 19 (45) 33 (61)

T3-4 (n, %) 22 (67) 23 (55) 21 (39)
N0 (n, %) 23 (70) 25 (60) 39 (72)
N+ (n, %) 10 (30) 16 (38) 15 (28)
Nx (n, %) 0 (0) 1 (2) 0 (0)
M0 (n, %) 24 (73) 40 (95) 52 (96)
M+ (n, %) 4 (12) 1 (2) 2 (4)
Mx (n, %) 5 (15) 1 (2) 0 (0)

cAPR=conventional abdominoperineal resection eAPR= extralevator abdominoperineal resection
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Overall intra-operative perforation rate was 14% (18/129); 16% (15/94) after cAPR, 8% (2/25) after 
eAPR, and 10% (1/10) after intersphincteric APR. Over time, intra-operative perforation occurred 
in 21% (7/33) of the patients between 2000 and 2005, in 10% (4/42) between 2006 and 2009, and in 
13% (7/54) of the patients between 2010 and 2013 (p=0.336, Fig. 2). Perforation rate for prone and 
supine positioning was 6% (1/16) and 15% (17/113), respectively (p=0.468). 

Figure 1 An overview of tumour stage and neoadjuvant therapy over time

Early postoperative perineal wound complications
The overall 30-day perineal wound complication rate was 29% (37/129); 18% (6/33) between 2000 
and 2005, 33% (14/42) between 2006 and 2009, and 31% (17/54) between 2010 and 2013 (p=0.297; 
Fig. 2). These perineal wound complications consisted in 18% (23/129) of a perineal wound infection, 
in 6% (8/129) of a presacral abscess, and in 5% (6/129) of a perineal wound dehiscence without 
infection (Table 2). Perineal wound complications occurred in 48% (n=12/25) after eAPR, 23% 
(22/94) after cAPR, and 30% (3/10) after intersphincteric APR. Significantly more perineal wound 
complications were observed after eAPR compared to cAPR as shown in Table 3 (p=0.02). ASA-
score, chemoradiotherapy, patient positioning and intra-operative perforation were also potential 
predictors for perineal wound complications in univariable analysis, while age, comorbidity, any 
kind of radiotherapy and the use of an omentoplasty did not reach a P-value below 0.2. Multivariable 
analysis revealed that intra-operative perforation and eAPR were both independently associated 
with an increased risk of perineal wound complications (Table 4). Patients with a perineal wound 
complication had a significantly longer median postoperative stay compared to patients with 
uncomplicated wound healing: 14 days (IQR 11-36) versus nine days (IQR 6-14) (p<0.0001).
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Table 2 Impaired perineal wound healing

Year
2000-2005

(n=33)
2006-2009

(n=42)
2010-2013

(n=54)
Early  (<30 days) Perineal wound infection (n, %) 5 (15) 7 (17) 11 (20)

Perineal or presacral abscess (n, %) 1 (3) 2 (5) 5 (9)
Perineal wound dehiscence (n, %) 0 (0) 4 (10) 2 (4)

Late Persistent presacral sinus (n, %)  3 (9) 4 (10) 6 (11) 
Perineal hernia (n, %) 2 (6) 6 (14) 3 (6)

Re-intervention for perineal 
complication

Percutaneous (n, %) 1 (3) 3 (7) 4 (7)
Surgical (n, %) 2 (6) 1 (2) 3 (6)

Table 3 Univariable analysis of possible predictors of perineal wound complications

OR 95% CI P-value
Age Per 10 years 1.14 0.85-1.53 0.389
ASA-classification (vs.1) Score 2 2.46 0.83-7.31 0.107

Score 3 3.78 0.97-14.70 0.055
Comorbidity Diabetes 1.62 0.49-5.33 0.426

Pulmonary 0.60 0.07-5.59 0.657
Cardiac 0.98 0.39-2.47 0.965
BMI >30 1.00 0.30-3.34 1.000

Neoadjuvant therapy Any type of radiotherapy 1.05 0.35-3.20 0.927
APR (vs. cAPR) eAPR 3.02 1.21-7.57 0.018

Intersphincteric APR 1.40 0.33-5.89 0.644

Surgery Laparoscopic 0.63 0.29-1.35 0.231

Perineal phase first 1.79 0.59-543 0.307

Pelvic drain 1.00 0.99-1.01 0.463

Perforation 2.96 1.07-8.21 0.037

Omentoplasty 1.22 0.56-2.67 0.620

OR=odds ratio, eAPR=extralevator abdominoperineal resection. 

Table 4 Multivariable logistic regression analysis of 30-day perineal wound complications after APR with 
primary perineal wound closure

OR 95% CI P-value
ASA-classification (vs.1) Score 2 2.14 0.70-6.59 0.184

Score 3 2.77 0.67-11.54 0.160
Type of APR procedure eAPR 3.17 1.16-8.66 0.024

Intra-operative perforation 3.35 1.06-10.57 0.039

eAPR=extralevator abdominoperineal resection. OR= odds Ratio.
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Follow-up
The median follow-up was 28 months (IQR 14-56). During follow-up, 28 patients have died, of 
which three patients died postoperatively because of myocardial infarction (n=1) and respiratory 
insufficiency (n=2). Of the 126 evaluable patients, in 10% (13/126) a persistent presacral sinus was 
diagnosed. A perineal hernia occurred in 8% (11/126) of the patients. The median time between 
the operation and the development of a perineal hernia was 17 months (IQR 5-42). A clinically 
diagnosed perineal hernia occurred in 8% (7/92) after cAPR, in 13% (3/24) after eAPR, and in 10% 
(1/10) after intersphincteric APR (p=0.74). All clinical perineal hernias occurred after neoadjuvant 
(chemo)radiotherapy and occurred in 6% (2/32) between 2000 and 2005, in 14% (6/42) between 
2006 and 2009, and in 6% (3/52) between 2010 and 2013 (p=0.294). 

A local recurrence occurred in 12 patients after a median of 19 months (IQR 5-25). Local recurrence 
rate was similar (p=0.773) for patients with and without perineal wound complications: 8% (3/36) 
versus 10% (9/90), respectively. The 3-year overall survival rate was 75% and was not significantly 
associated with perineal wound complications (3-year OS 73% vs. 82%; p=0.286).

Figure 2 An overview of different operation techniques and perineal wound complications over time
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DISCUSSION

In this two-institutional experience with APR for rectal cancer, the rate of perineal wound 
complications increased from 18% to 31% over time, and an extralevator approach and intra-
operative perforation appeared to be independent risk factors. These wound complications may 
also result in a persistent presacral sinus in a few percent of the patients. Another late perineal 
complication after APR is perineal hernia, which occurred in 8% in this cohort of patients.

To our knowledge, the association between intra-operative perforation and complicated perineal 
wound healing has not been described in literature before. Despite this theoretically obvious 
association because of spill of bowel contents, the relatively low incidence of intra-operative 
perforation may explain the difficulty to use it as a risk factor in multivariable analysis. Despite 
the increased use of eAPR in the university hospital, the perforation rate remained relatively high 
because of the increasing numbers of cAPR performed at the regional hospital over time. The 
differences in operative approaches between the two institutes enabled us to analyse the association 
between perineal wound complications and technical aspects of the APR procedure. The extralevator 
approach in prone position has been recently implemented in the regional hospital, proctored by the 
university hospital. Although this is likely to reduce the risk of intra-operative perforation, perineal 
wound complications are expected to remain at a similar level because of the extralevator approach.

Radiotherapy was not identified as a risk factor for perineal wound complications in the present 
study, in contrast to several other studies.9 The proportion of patients undergoing neoadjuvant 
radiotherapy was relatively high throughout the study period, which is in line with Dutch practice, 
as found in a population based study.10 Although radiotherapy was likely to have contributed to 
the observed perineal wound complications, it’s almost routine use did not allow for a meaningful 
comparison between patients with and without neoadjuvant radiotherapy. Neoadjuvant (chemo)
radiotherapy may result in fibrosis of the mesorectal fat and rectal wall stiffness.11,12 This might 
complicate the resection and increase the risk of an intra-operative perforation. Besides a suboptimal 
surgical technique, frequent use of radiotherapy might have resulted in the relatively high intra-
operative perforation rate. 

The higher perineal wound complication rate using an extralevator approach might be a result of 
the increased closure under tension of the remaining perineal structures following wider excisions, 
and the increased pressure of the abdominal content on the perineal wound while standing in 
the absence of a pelvic floor. Perineal wound complications are a significant clinical problem and 
increased hospital stay with a median of five days. Furthermore, these patients often need intensive 
wound care after hospital discharge or need to be admitted to a nursing home for a certain period 
of time. It may even result in a chronic perineal fistula, compromising quality of life. This stresses 
the importance of finding effective measures to prevent perineal wound complications after APR. 
One of these measures might be the use of vessel sealing equipment, which might reduce perineal 
wound complication because it results in a better haemostasis and therefore might reduce wound 
complications.13 Another potentially effective measure, although not supported by our results, is 
the placement of an omentoplasty in the presacral cavity which may positively influence primary 
perineal wound healing. An omentoplasty has an effect on the local immune response, promotes 
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angiogenesis and may prevent abscess formation in the pre-sacral dead space.14,15 Besides filling 
of the pelvic cavity with an omentoplasty, pelvic floor reconstruction using a myocutaneous or 
fasciocutaneous flap may add to better perineal wound healing.16,17 However, the mucotaneous 
flaps are associated with a risk of flap necrosis and donor site morbidity, and therefore questions 
their routine applicability.18,19 The use of a biological mesh for pelvic floor reconstruction may also 
serve as a valid alternative and seems to be equally effective as myocutaneous flaps.20 However, 
Jensen et al. recently reported an overall 55% rate of infectious and non-infectious perineal wound 
complications after biological mesh assisted closure.21 A higher level of evidence is needed to justify 
the routine use of a biological mesh for perineal closure after eAPR. 

With the resection of the pelvic floor and only closure of the subcutaneous fatty tissue and skin, a 
perineal hernia is more likely to occur. Nevertheless, we observed only a 13% perineal hernia rate 
for eAPR with primary perineal wound closure. Reported incidences in literature are even lower, 
ranging from 1% to 13% after cAPR7,8,22,23 and from 1% to 6% after eAPR.14,24,25 But these studies date 
back to 2005 at which time fewer patients were treated with neoadjuvant radiotherapy. Radiotherapy 
affects in the early phase pro-inflammatory cytokines which may result in an inflammation that 
does not resolve adequately, leading to inadequate fibrotic matrix accumulation.26 In addition, 
metalloproteinase and nitric oxide are reduced which may contribute to inadequate soft tissue 
reconstruction.27 Other explanations for the relatively low perineal hernia rate in literature may 
be underreporting by patients of asymptomatic hernia, retrospective study design and the primary 
focus on oncological outcome in most rectal cancer studies. 

Limiting factors of this study are its retrospective design and the unstructured operation reports, 
which may have resulted in the omission of data. In addition, a non-standardised definition 
of perineal wound infection was used between the surgeons and hospitals, which might have 
influenced the results. Despite these limitations, the present study clearly illustrates the increasing 
clinical problem of early and late perineal wound complications after APR for rectal cancer over 
time, with an extralevator approach and intraoperative perforation as independent risk factors for 
complicated wound healing. 
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