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Objective: The aim of this study was to investigate the clinical effectiveness of modified perineal reconstruction combined with anal 
sphincter repair in the treatment of obstetric anal sphincter injuries (OASIS).
Methods: Twenty consecutive patients with an OASI who underwent modified perineal reconstruction combined with anal sphincter 
repair in the Department of Colorectal and Anal Surgery of the First Hospital of Jilin University from October 2015 to September 2017 
were retrospectively enrolled in this study. Anal function was evaluated using the Williams grade, the Wexner score, anorectal 
manometry, and transrectal ultrasound.
Results: Differences in both the Williams grade and the Wexner score prior to operation and following surgery indicated that anal 
function had improved, and these differences were statistically significant (P < 0.05). These indices also showed further improvement 
six months after surgery as compared with values at one month, and again, these differences were statistically significant (P < 0.05). In 
addition, anorectal manometry at six months following surgery showed statistically significant differences in the maximum anal resting 
pressure, maximum anal systolic pressure, and anal defecation pressure as compared with values prior to operation (P < 0.05). 
Postoperative endorectal ultrasound revealed that the anal sphincter presented with close imbricated overlapping.
Conclusion: Modified perineal reconstruction combined with anal sphincter repair in the treatment of female perineal defect is 
associated with a good clinical outcome, strengthening anal function, and reconstructing the perineum, and is a possible method for 
clinical treatment.
Keywords: modified perineal reconstruction, bilateral V-Y island flap, perineal laceration, fecal incontinence, anal function

Introduction
Obstetric anal sphincter injuries (OASIS) are mainly caused by third- and fourth-degree perineal lacerations during 
pregnancy and vaginal delivery. The main clinical manifestations are incontinence of flatus and feces. In recent years, 
with increasing attention to postpartum quality of life for women, relevant reports show that the incidence of OASIS is 
11%,1 and 13–20% of these OASIS patients present with fecal incontinence. Most patients have long-term fecal 
incontinence, especially when they have loose stool, and this has a great impact on daily life and may seriously damage 
the physical and mental health of patients.2 In addition, women with previous OASIS are at a higher risk of recurrence in 
the subsequent pregnancy.3 Unsuccessful primary repair of fourth-degree obstetric trauma can lead to permanent 
communication between the rectum and the vagina, which, in association with full-thickness anal sphincter defects.4 

Therefore, the timely diagnosis and treatment of severe perineal laceration is paramount in OASIS. In the past, sphincter 
repair and perineal reconstruction were often performed to treat OASIS, but the curative results were not satisfactory.5 

Between October 2015 and September 2017, 20 patients with an OASI were treated with modified perineal 
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reconstruction combined with anal sphincter repair in the Department of Colorectal and Anal Surgery at the First 
Hospital of Jilin University. A good clinical outcome was achieved and the results are presented.

Materials and Methods
Twenty consecutive patients with an OASI who underwent modified perineal reconstruction combined with anal 
sphincter repair in the Department of Colorectal and Anal Surgery of the First Hospital of Jilin University from 
October 2015 to September 2017 were retrospectively enrolled in this study, and the duration of clinical symptoms 
was 12–24 months (median, 18 months). This study was approved by the Ethics Committee of the First Hospital of Jilin 
University. Written informed consent was obtained from all participants. This study was conducted in accordance with 
the declaration of Helsinki.

General Information
Inclusion criteria were as follows: (1) the patient complained of uncontrollable defecation, uncontrollable flatus, and/or 
vaginal and urinary tract irritation, (2) on perineal examination, the external orifice of the vagina expanded obviously, and 
the perineal body disappeared or remained small during digital rectal examination. When the patient was asked to 
perform defecation-like movements, anal atony was observed, (3) endorectal ultrasound revealed anal sphincter rupture, 
the opening angle was >90 degrees, and the perineal body was broken or the rectovaginal septum was thin, (4) anorectal 
manometry revealed that anorectal pressure decreased significantly and anorectal pressure was abnormal, (5) patients 
who requested surgery after failure of conservative treatment, and (6) patients who were Williams grade C or above 
preoperatively.

Exclusion criteria: (1) Patients with severe systemic disease and high risk of anesthesia, (2) Suffering from mental 
diseases or communication disorders, unable to cooperate with diagnosis and treatment, (3) Patients with a history of 
other perianal and vaginal operations.

Surgical Methods
The patients were placed in the lithotomy or clasp-knife position and underwent spinal-epidural or intravenous inhalation 
general anesthesia. Surgical technique was as follows: (1) a horizontal incision of 3–5 cm was made at the rectovaginal 
septum (the actual distance was dependent on the opening angle of the anal sphincter). Two Allis forceps were used to 
clamp both the vaginal and anal sides to maintain moderate tension. Skin and subcutaneous tissues were incised to 
a depth of 2–3 cm (the actual distance was dependent on the rupture depth of the anal sphincter), and hemostasis was 
fully achieved during the separation, as shown in Figure 1A, (2) find the ends of external anal sphincter at the incision 
site, and fully separate the two free ends. The dissected external anal sphincter was superimposed and closed 1.0–1.5 cm 
in a double-row buckle manner, as shown in Figure 1B (3) the anus was examined digitally, and the length of the 
sphincter was marked at the point where anal circumcision was appropriate, and 3–0 absorbable sutures (Vicryl, Johnson 
& Johnson) were used to create overlapping sutures, as shown in Figure 1C, (4) due to perineal skin defects and high skin 
tension, the perineum was repaired using a bilateral V-Y advancement flap,6 as shown in Figures 1D and E, and 
a negative pressure suction tube was placed under the flap for continuous drainage. Attention should be paid to the 
risk of incision tearing and incision infection. Therefore, the patient should be forbidden to get out of bed for 3 days, 
while fasting for 3 days to reduce the number of defecation, and the diet should be mainly liquid and soft food within 1 
week. Antibiotics were given 3 days after the operation, dressing was changed at the incision every day, and the healing 
was observed. Generally, the drainage tube can be removed two weeks after the operation when the incision has healed 
well and there is no obvious exudation.

Assessment of Clinical Outcome
Both the Williams classification7 and the Wexner score8 were used to evaluate fecal continence before and after surgery. 
Anorectal manometry was used to analyze parameters such as maximum resting pressure, maximum systolic pressure, 
anal defecation pressure, and rectoanal inhibitory reflex before and after surgery, so as to evaluate anal function and the 
result of surgery. Transrectal ultrasound was used to visualize the anal sphincter after amputation and suture after surgery.
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Figure 1 Surgical steps of modified perineal reconstruction combined with anal sphincter repair. (A) Horizontal incision of rectovaginal septum; (B) looking for the broken 
external anal sphincter; (C) repair of external anal sphincter; (D) making V-Y advancement flap; (E) postoperative appearance.
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Statistical Methods
Data were analyzed using the statistical software SPSS 19.0. Measurement data were expressed as the mean ± standard 
deviation (X ± SD), the paired sample t-test was used to compare two groups, and comparison among groups was carried 
out using one-way analysis of variance. Count data were expressed as a percentage (%) and were compared using the X2 

test. P < 0.05 was considered to be statistically significant.

Results
Operation was successful for all 20 patients. The average operation time was 61 minutes (range, 42–79 minutes), and the 
average postoperative hospitalization period was 13 days (range, 8–17 days). Postoperative complications included four 
cases of incision pain (20%), one case of anal swelling and discomfort (5%), and one case of local necrosis of the flap 
(5%). For patients with incision pain, good control can generally be achieved with the administration of non-steroidal 
anti-inflammatory drugs (NSAIDs). In the case of local flap necrosis, this healed after two months of debridement and 
dressing changes: defecation function was not affected, and no serious complications such as infection or anal incon
tinence occurred following surgery in this patient.

Preoperative Subjective Williams score included 5 (25.0%) patients with grade C, 10 (50.0%) patients with grade D, 
and 5 (25.0%) patients with grade E. In the Subjective Williams score of patients one month after surgery, there were 4 
(20.0%) grade A patients, 12 (60.0%) grade B patients, and 4 (20.0%) grade C patients. The Subjective Williams score of 
patients at 6 months postoperatively included 17 (85.0%) grade A patients and 3 (15.0%) grade B patients. Subjective 
Williams grades were better at one month following surgery as compared with grades recorded prior to surgery, and 
grades were also improved at six months following surgery as compared with those recorded at one month. All of these 
differences were statistically significant (P < 0.05, Table 1).

The subjective Wexner scores were 1.35 ± 0.99 at one month following surgery and 0.20 ± 0.41 after six months, as 
compared with the preoperative score of 9.00 ± 4.17. All these differences were statistically significant (P < 0.05, Table 2).

Comparison of objective anorectal dynamic testing prior to operation and at six months post-surgery identified 
statistically significant differences in the following parameters: (1) maximum anal resting pressure was 34.05 ± 5.75 
mmHg prior to surgery and 59.90 ± 5.10 mmHg at six months post-surgery (P < 0.001), (2) maximum anal systolic 
pressure was 59.90 ± 10.88 mmHg and 122.35 ± 10.70 mmHg (P < 0.001), respectively, and (3) anal defecation pressure 
was 30.75 ± 6.93 mmHg and 51.30 ± 4.61 mmHg, respectively (P < 0.05, Table 3). Postoperative endorectal ultrasound 
revealed that the sphincter defect disappeared, the anal sphincter complex was intact, and local thickening of the external 
anal sphincter was seen at 12 o’clock.

Table 1 Comparison of Williams Score Before and After Operation

Williams Score Before Operation One Month After Operation* Six Months After Operation*# χ2 P

A 0 (0.0%) 4 (20.0%) 17 (85.0%) 72.838 <0.001

B 0 (0.0%) 12 (60.0%) 3 (15.0%)

C 5 (25.0%) 4 (20.0%) 0 (0.0%)
D 10 (50.0%) 0 (0.0%) 0 (0.0%)

E 5 (25.0%) 0 (0.0%) 0 (0.0%)

Notes: *Compared with before operation, the difference was statistically significant, P < 0.05. #Compared with one month after operation, the difference was statistically 
significant, P < 0.05.

Table 2 Comparison of Wexner Score

Before Operation One Month After Operation* Six Months After Operation*# F P

Wexner score 9.00±4.17 1.35±0.99 0.20±0.41 74.155 <0.001

Notes: *Compared with before operation, the difference was statistically significant, P < 0.05. #Compared with one month after operation, the difference was statistically 
significant, P < 0.05.
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Discussion
The internal and external anal sphincters, the levator ani muscle, the rectal wall, anal skin and its subcutaneous tissue, the 
pelvic fascia, and the perineal body are all integral to the maintenance of normal anal sphincter function,9 and damage to 
any part will result in dysfunction. Anal continence is guaranteed by the anal sphincter complex, the action of puborectal 
muscle and the capacity of the rectal ampulla. Postpartum perineal laceration is one of the commonest causes of anal 
incontinence, with external anal sphincter injury being more common than injury to the internal anal sphincter. 
Perineotomy can reduce the incidence of internal sphincter injury, but it can increase the incidence of external sphincter 
injury, and severe cases are complicated with rectovaginal fistula and rectal prolapse. Both rectovestibular fistula repair 
using a thread-drawing procedure and transperineal operation, and perineal defect caused by infection, will similarly 
damage internal and external sphincters resulting in anal incontinence.

The core technique of modified perineal reconstruction consists of two parts: the repair of the anal sphincter and the 
reconstruction of the perineal body and its skin. To begin, the anal sphincter is correctly dissected and after confirmation, 
double suturing is performed. There are two kinds of suture methods: broken end anastomosis suture and broken end 
overlapping suture. Gynecologists prefer the former, but anorectal surgeons may choose the latter. Through the 
observation of the curative outcome of the overlapping repair method in 32 patients, Fernando10 proposed that the 
objective examination indices and subjective sensation of patients were better using this method than the anastomosis 
method. Fitzpatrick11 used a prospective randomized controlled method to compare the therapeutic effect of overlapping 
repair or anastomosis in 142 and 124 patients, respectively, and concluded that there was no significant difference 
between the two methods. In our department, overlapping repair was the technique used in all patients, and anal function 
was significantly improved after operation.

Regarding perineal reconstruction, in the past, S-shaped or Z-shaped perianal free flap transplantation has been used to treat 
anal incontinence. However, this operation is relatively complicated, and as the anus is not sterile, the free flap is at risk of 
infection. Also, when the blood supply from the subcutaneous tissue is compromised, the flap can become ischemic, and this can 
result in failure of normal growth and reduced resistance to infection, one of the main causes of necrosis of the free flap 
transplanted in the anus. In addition, the flap should be kept in a fixed position following transplantation. However, the flap cannot 
be kept fixed: when the anal sphincter contracts or defecation occurs, the anal flap will move easily, resulting in flap tension that 
may lead to necrosis. Therefore, in this study, the bilateral V-Y island flap advancement technique was used to complete perineal 
reconstruction. This does not completely cut off the blood supply to the skin graft, and at the same time reduces the skin flap 
tension, thus avoiding contracture and movement.

This study showed that at six months following surgery, the perineal body tissue was fully formed, and the anus 
closed well. There were statistically significant differences in the subjective Williams grade at one month post operation 
as compared with the grade recorded prior to surgery, and also at six months as compared to one month following surgery 
(P < 0.05). There were also significant differences in subjective Wexner scores when comparing scores prior to surgery 
with those at both one month and six months following the operation. The results showed that after surgery, the anal 
subjective perception function of patients was significantly improved, and this was positively correlated with recovery 
time. At six months following surgery, the objective anorectal dynamic parameters had improved in comparison to those 
obtained prior to the operation, including a statistically significant difference in the maximum anal resting pressure before 
and after operation. This objective functional test further confirms the improvement of anal function seen.

Table 3 Comparison of Anorectal Pressure Measurement Parameters

Before Operation Six Months After Operation t p

Maximum resting pressure (mmHg) 34.05±5.75 59.90±5.10 −24.342 <0.001
Maximum systolic blood pressure (mmHg) 59.90±10.88 122.35±10.70 −50.249 <0.001

Anal defecation pressure (mmHg) 30.75±6.93 51.30±4.61 −18.991 <0.001

Rectoanal inhibitory reflex index (mL) 8.40±1.39 8.55±1.28 −1.143 0.267
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One of the limitations was that the small sample size and lack of controls may weaken the generalisability of the 
results. Another limitation was the shorter follow-up period of 6 months. In the next study, a large sample size of patients 
should be included in a randomized, blind, prospective study to explore the effectiveness of the relevant treatment.

Conclusion
In summary, modified perineal reconstruction results in a good clinical outcome in the treatment of female perineal 
defect, reconstructing the perineum, and strengthening anal function. The operation is simple, safe and effective, and is 
therefore a possible method for clinical treatment. However, for patients with perineal nerve injury, the curative effect has 
yet to be confirmed, and further study is required.
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was conducted in accordance with the declaration of Helsinki. Written informed consent was obtained from all 
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