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ABSTRACT

Objective: The effective way to reduce the risk of fecal incontinence (Fl) in primary repaired obstetric anal sphincter injuries (OASIS) patients is to ac-
curately detect the injury and provide complete anatomical reconstruction. The aim of the study was to evaluate the short-term and long-term results
of OASIS cases that were diagnosed by an experienced surgical team and whose perineal body and anal sphincters were reconstructed separately.

Material and Methods: Sixteen patients that required consultations due to anal sphincter damage during vaginal delivery and underwent anatomical
reconstruction due to Grade 3c and Grade 4 sphincter damage between 2007 and 2019 were included in the study. These cases were divided into three
groups [Group 1 (€12 months), Group 2 (12-60 months), Group 3 (=60 months)] according to the time elapsed until anal manometry, and incontinence
questionnaires were conducted in the postoperative period. Recto-anal inhibitory reflex (RAIR), mean resting (IB) and squeezing (SB) pressures were
measured by anal manometry. Anal incontinence (Al) and Fl rates were determined by questionnaires. Anal sphincter damage repair techniques (over-
lapping, end-to-end) were determined. These parameters were compared between the three groups.

Results: Mean age of the patients was 27.5 (16-35) years. Six (37.5%) patients had Grade 3c, while 10 (62.5%) had Grade 4 injury. The overall mean RP
and SP were 35 (26-56) mmHg and 67 (31-100) mmHg, respectively. Mean RP and SP were 46/67 mmHg, 33.5/75.5 mmHg, and 37.5/70.5 mmHg in
Groups 1, 2, and 3 respectively. There was no difference between the three groups in terms of mean RP and SP (p=0.691, p=0.673). The rate of Al and FI
in all patients were 18.75% and 12.5%, respectively while the rate of severe Al incontinence was 6%. Severe Al was observed in 1 (16.7%) case in Group
1, mild Al was observed in 1 (25%) case in group 2, and in 1 (16.7%) case in Group 3. RAIR was positive in all patients. In Group 1, 5 (83.3%) patients
underwent overlapping repair, and in Group 3, 6 (100%) patients underwent end-to-end repair. This difference was statistically significant (p=0.011).

Conclusion: In vaginal births, evaluation of anal sphincter damage, determination of perineal body structures and anal sphincters separately and per-
forming anatomical reconstruction when needed significantly reduce the rate of Fl in the short and long term.
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INTRODUCTION

Anal incontinence (Al) is a clinical manifestation of involuntary solid-liquid stool or
gas leakage. Fecal incontinence (Fl) is defined as the passive leakage of liquid and
solid stool (1). Population-based studies have reported that obstetric anal sphinc-
ter injuries (OASIS) are responsible for 50% of Al cases (2). Symptoms of liquid-gas
incontinence, fecal urgency, and passive FI can also be observed (3). Obstetric anal
sphincter injuries is the most common cause of Fl in young women. Fl is a clinical
condition that deeply affects self-confidence, social behavior, and mental state of
patients (2). It is not a common manifestation. In a cohort-based study, it has been
reported that Grade 3 OASIS was observed 3.3% and Grade 4 OASIS in 1.1% of vag-
inal deliveries (4). In another study, the rate of sphincter defect has been found to
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be 11% in the endoanal ultrasonography (EAUS) of patients with Al. The reason for
this high rate is because sphincter damage is not noticed during vaginal delivery
(3). One study has compared EAUS performed at the 4™ week before delivery and
at the 4™ month postpartum and found that sphincter damage was missed at a
rate of 23% (5).

Primary repair of OASIS injuries is the anatomic repair performed within 24 hours
(3). Studies have shown that defect rates after primary repair vary between 16-
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90%. The variation in these rates could be due to the inability
to detect sphincter damage or improper repair (6). The most
common cause of Fl developing after OASIS is reported to be
failure in primary repair (7). Effective primary repair has been
shown to improve anal sphincter functions (8).

The edematous and hemorrhagic tissue in OASIS makes it diffi-
cult to assess the damage. In addition, since this clinical manifes-
tation is rare, delivery teams may not have adequate experience.
Therefore, sphincter damage is often difficult to identify. Due to
lack of effective reconstruction, high rates of FI may occur in the
short and long term (3,4). In our study, we aimed to present the
short and long-term results of anatomical reconstructions of the
perineal body and sphincter complex applied to patients who
developed anal sphincter damage during vaginal delivery.

MATERIAL and METHODS
Study Design

This research was conducted with the approval of the local eth-
ics committee (decision no: 2019/18-14). The records of 19 pa-
tients that developed Grade 3cand 4 (9) (Figure 1) anal sphincter
injuries during vaginal delivery based on the consultation of the
experienced surgical team in a tertiary hospital between Janu-
ary 2007 and December 2019 were reviewed. Two patients were
excluded from the study because one patient had missing data
and one patient had a second birth. One of the 17 cases could
not be reached for follow-up. Fourteen of the 16 patients that
were called for examination came to the outpatient clinic for
face-to-face assessments. Assessments of two cases that did not
come to examination were done over the phone. Thus, a total
of 16 patients who met the study criteria were included in the
study. Demographic characteristics, clinical information, anal

manometry results, and operation notes of these cases were an-
alyzed from the hospital data entry system.

In the operation notes, external anal sphincter (EAS) injury ac-
companied by internal anal sphincter (IAS) injury was noted as
Grade 1-4 (Table 1) (9). It was noted whether levator ani muscle
examination was performed and there was laceration. The tech-
nique of suturing the anal sphincters (primary, overlapping) and
whether or not the colostomy was opened were recorded from
the operating notes.The degree of sphincter injury, repair tech-
nique, follow-up duration, anal manometry findings, Wexner
incontinence score (WIS), and rapid assessment fecal inconti-
nence score (RAFIS) questionnaire results of the patients from
these groups were evaluated.

Application of Anal Incontinence Scoring Questionnaire
and Determination of Groups

In the interviews, Al scoring questionnaires were applied. It
was questioned whether the patients developed postoperative
wound dehiscence, bleeding and wound infection. They were
asked whether they received treatment support due to Al.

WIS and RAFIS questionnaires were used to evaluate Al and Fl.
In the WIS questionnaire, the results vary between 0, which is
the best result and 20, which is the worst result (Table 2) (10,11).
Values above the WIS cut-off of nine are considered as poor
quality of life (12). In the RAFIS questionnaire, the results vary
between 0, which is very good results and 10, which is very bad
(Table 3) (13). This questionnaire was used to measure the pa-
tients’emotional state due to leakage.

Anal manometry and questionnaires were performed at the
same time. Mean resting pressure (RP) and squeeze pressure (SP)
of the cases were determined by anal manometry. The presence

: Lower posterior vaginal wall

O : Vaginal muscularis
Q : Rectal longitudinal smooth muscle

Rectal longitudinal muscle and vaginal
muscularis have intermingling smooth muscle
(pale pink) fibres in the posterior rectovaginal
region.

Figure 1. Inferior posterior part of the vagina and the anterior part of the rectum.
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Table 1. Grading of the injury in obstetric anal sphincter injuries

First-degree tear: Injury to the perineal skin and/or vaginal mucosa.

Grade 3b tear: More than 50% of EAS thickness torn.
Grade 3c tear: Both EAS and internal anal sphincter (IAS) torn.

Second-degree tear: Injury to the perineum involving perineal muscles but not involving the anal sphincter.
Third-degree tear: Injury to perineum involving the anal sphincter complex:
Grade 3a tear: Less than 50% of external anal sphincter (EAS) thickness torn.

Fourth-degree tear: Injury to the perineum involving the anal sphincter complex (EAS and IAS) and anorectal mucosa.

Table 2. Wexner incontinence scoring system

Frequency
Type of incontinence Never Rarely Sometimes Usually Always
Solid 0 1 2 3 4
Liquid 0 1 2 3 4
Gas 0 1 2 3 4
Wears pad 0 1 2 3 4
Lifestyle alteration 0 1 2 3 4
Never: 0; rarely: <1/month; sometimes: <1/week, >1/month; usually: <1/day, >1/week; always: >1/day; 0: Perfect; 20: Complete incontinence.
Table 3. Rapid assessment fecal incontinence score
According to the number of leaks | feel
Very bad Bad Regular Well Very well Excellent
10 8 6 4 2 0
Note down the frequency of leaks
Several leaks daily 10
Several leaks weekly but not daily 8
Several leaks monthly but there was a week without leaks 6
Leaks from time to time, but there is a full month without leaks 4
Leaks occur rarely 2
No leaks 0

of Al and Fl after more than one year following a primary repair
was classified as long-term (14). The patients were divided into
three groups according to the time elapsed until anal manom-
etry, and incontinence questionnaires were performed after the
operation. Cases with a follow-up period of one year or less were
classified as Group 1 (n= 6), cases with a follow-up period of 1-5
years were in Group 2 (n=4), and cases with a follow-up period of
5-12 years were in Group 3 (n=6).

Rectal Manometer Application Method

Anal manometry was performed with the patient in the left
lateral position. The catheter (Latitude Gim 6000A) of a diame-
ter of eight Fr and a length of 60 cm with four pressure sen-
sors arranged in four rows each (360° circumferential). There is
a central lumen for inflation of a balloon 5 cm long (capacity of

400 mL). The manometric data are analyzed using the specific
MMS-LABORIE analysis software (Laborie Medical Technologies,
Canada, USA, and Europe). For each procedure, the parameters
including the following were recorded: RP, SP, recto-anal inhibi-
tory reflex (RAIR), and rectal sensitivity.

Determination of Anatomic Localization and Morphological
Structures of Damaged Tissues After Oasis and Repair Type

Since OSIS injuries are acute, recognizing the perineal body
and internal and external anal sphincter structures was only
possible with clinical examination. Striated and smooth anal
canal sphincters were determined with different morphological
structures in their anatomical localizations. In our study, each of
the structures in the damaged area was determined as indicat-
ed in the figure and figure descriptions.
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The fibromuscular structure that connects the inferior posterior
part of the vagina and the anterior part of the rectum is de-
fined as the perineal body (Figure 1). In this structure, there are
bulbosupongiosus and superficial transverse perineal muscles,

(15,16). Each laceration of the lacerated structures in the perine-
al body was sutured one by one with 2/0 polyglactin. In the an-
terior anal canal is the EAS, which is composed of striated mus-
cle that surrounds these smooth muscles (pale pink) like a band

(Figure 3) (15,16). After the EAS had been determined, if the free
muscle bundle was of sufficient length, it was sutured with 2/0

e

and longitudinal and circular smooth muscles of the rectum.
The smooth muscles are morphologically pale pink (Figure 2)

Vaginal orifice
Perineal body

Superficial transverse perineal
and bulbosupongiosus muscles

+ : Longitudinal and circular smooth

muscles
External striated sphincter muscle

ﬁ : Anal orifice

The anterior extension of the internal anal
sphincter and longitudinal smooth rectal
muscle (pale pink) can be interpreted as one
of the components of the female perineal
body.

Figure 2. Bulbosupongiosus and superficial transverse perineal muscles, longitudinal and circular smooth muscles of the

rectum.

A : Vaginal mucosa
|:| : Anterior anal canal musculature
() : Longitudinal and circular smooth muscles

(O : External striated sphincter muscle

G: Anal orifice

| The circular internal anal sphincter and rectum

| longitudinal muscle bundles form the smooth
muscles of the anterior anal canal (pale pink).
External striated sphincter muscle wraps the anal
canal over the smooth muscles like a band.

Figure 3. The anterior anal canal is the external anal sphincter, which is composed of striated muscle that surrounds these
smooth muscles (pale pink).
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polyglactin using the overlapping technique. The external mus-
cle bundle which did not have sufficient length was sutured
end-to-end with 2/0 polyglactin without being dissected from
the surrounding tissues (in order not to disturb its blood supply
and innervation by dissection).

In our study, lacerations were detected in the anterior anal canal
and posterior vaginorectal region in the operation notes. There-
fore, since the levator ani muscle is located on the right and left
lateral of the tear region, no defect information was found.

Statistical analyses; SPSS 26.0 (IBM Corporation, Armonk, New
York, United States) program was used in the analysis of the
variables. While conformity of the data to normal distribution
was evaluated with the Shapiro-Wilk test, the homogeneity of
variance was evaluated with the Levene test. One-Way ANOVA
(Robust Test: Brown-Forsythe) test with bootstrap results and
Jonckheere-Terpstra test and Monte Carlo simulation technique
were used in the comparison of quantitative data of more than
two groups. Fisher Freeman Halton Test and Monte Carlo simu-
lation results were used to compare categorical variables with
each other. Column ratios were compared with each other.
P-value with Benjamini-Hochberg correction was expressed ac-
cording to the results. Spearman’s rho test was used to examine
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the correlations of the variables with each other. Quantitative
variables were expressed as mean (standard deviation) and me-
dian (minimum/maximum) in the tables. Categorical variables
were shown as (%). Variables were analyzed at 95% confidence
level, and p value less than 0.05 was considered significant.

RESULTS

Median age of the patients was 27.5 (16-35) years. Six patients
(37.5%) had Grade 3c and 10 (62.5%) had Grade 4 sphincter
injuries. There were 6 (37.5%) cases in Group 1, 4 (25%) cases
in Group 2, and 6 (37.5%) cases in Group 3. Overlapping repair
was performed in 6 (37.5%) cases, and end-to-end repair was
performed in 10 (62.5%) cases. Median RP of all patients was
35 (26-56) mmHg, and median SP was 67 (31-100) mmHg. RAIR
was positive in all patients in the rectal manometry report.

Mean WIS of the cases was 1.88. Al was detected in 3 (18.75%) of
16 patients. Fl was detected in 2 (12.5%) of three patients with
Al. Mean follow-up time of the patients after primary repair was
23 (2-144) months. The demographic, clinical and manometric
findings of the patients are summarized in Table 4.

The groups had a high number of patients with WIS score of 0
(the best). WIS was 0 in 5 (83.3%) patients in Group 1, 3 (75.0%)

Table 4. Demographic, clinical and anal manometry findings of the patients

n Mean (SD) Median (Min/Max)
Age 16 26.81 (5.08) 27.5(16/35)
Follow-up time (months) 16 46.94 (49.12) 23(2/144)
Resting pressure (mmHgQ) 13 38.85(10.10) 35 (26/56)
Squeezing pressure (mmHQg) 13 69.77 (18.23) 67 (31/100)
First sensation(mL) 13 89.23 (28.42) 100 (40/130)
Max-tolerable volume (mL) 13 21846 (35.32) 230 (160/280)
Frequency of stool incontinence 16 0.88 (2.19) 0(0/8)
Emotional state related to stool incontinence 16 150 (3.14) 0(0/10)
Wexner incontinence score 16 1.88 (4.69) 0(0/18)
n %

Follow-up time (months)

<12 (Group 1) 6 37.5%

(12-60) (Group 2) 4 25%

>60 (Group 3) 37.5%
Degree of injury

3c 6 37.5%

4 10 62.5%
Repair type

Overlapping repair 6 37.5%

End-to-end repair 10 62.5%

SD: Standard deviation.
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patients in Group 2, and 5 (83.3%) patients in Group 3. It was
determined that the complaint of severe Fl started immediately
in the postoperative period in 1 (16.7%) patient and its severity
still continued. Anal manometry and face-to-face questionnaire
were applied at postpartum 2"® month. A telephone question-
naire was administered 16 months later. In the questionnaires
(2"%-16" months) performed in this case, it was determined
that WIS (18 points at both time points) and mood score felt
due to incontinence (10 points at both time points) did not
change throughout time. WIS and RAFIS scores of 13 (81.25%)
patients were 0. The RAFIS and WIS scores of the patients are
summarized in Table 5. Median RP and SP of the groups were 46
(26-56)/67 (31-90) mmHg in Group 1, 33.5 (31-45)/75.5 (59-87)
mmHg in Group 2, and 37.5 (26-52)/70.5 in Group 3 (50-100)
mmHg. There was no difference between the three groups in
terms of median RP and SP (p= 0.691, p= 0.673). Severe FI (WIS
18, emotional state score (ESS) 10) was observed in 1 (16.7) case
in Group 1, mild Fl was seen in 1 (25%) case in Group 2 (WIS 7,
ESS 8), and mild Al (WIS 3, ESS 2) was observed 1 (16.7%) case in
Group 3 (Table 2). There was no significant difference between
the three groups in terms of WIDS and RAFIS scores (p= 0.855,
p=772) (Table 6).

When our groups were examined in terms of repair type, it
was found that overlapping occurred in 5 (83.3%) patients in
Group 1 and 1 (25%) patient in Group 2. End-to-end repair was
performed in 1 (16.7%) patient in Group 1, 3 (75%) patients in
Group 2, and 6 (100%) patients in Group 3. When repair type

was compared between the groups, a statistical difference was
observed between Group 1 and Group 3 (p=0.011) (Table 6).

Except for 1 (6%) patient with severe Al, it was determined that
other patients did not go to the doctor. Since the patient with
severe Al was short-term (Group 1), it was determined that she
was at the stage of patient evaluation and treatment plan.

None of the cases included in the study had a history of pre-
vious anal canal and rectal operations. There was no history of
serious wound infection or wound dehiscence in any of the pa-
tient records and interviews. It was reported that a colostomy
was opened in a patient with Grade 4 OASIS in Group 3 and this
colostomy was closed six months later.

DISCUSSION

In cases of OASIS undergoing primary sphincter repair, the most
common cause of Fl is failure of the repair (7). The success rate
in the treatment of Fl is low (17). Therefore, the primary goal is
to prevent the development of FI. Accurate determination of
sphincter damage and providing appropriate anatomical re-
construction of the sphincters is crucial in the treatment of OA-
SIS. Therefore, it is recommended that the sphincters be iden-
tified and repaired by experienced surgical teams (18). In our
study, the perineal body structures and sphincters of patients
that developed OASIS were repaired separately by experienced
surgeons immediately after delivery. This approach led to low Al
and Flrates in the short and long term.

Table 5. RAFIS and Wexner incontinence survey results of the patients according to the groups
Follow-up time (months)
Group 1 Group 2 Group 3
n (%) n (%) n (%)
Stool incontinence score according to RAFIS
0 5(83.3) 3(75.0) 5(833)
2 0(0.0) 0(0.0) 1(16.7)
4 0(0.0) 1(25.0) 0(0.0)
8 1(16.7) 0(0.0) 0(0.0)
Incontinence-related emotional state score based on RAFIS
0 5(83.3) 3(75.0) 5(66.7)
2 0(0.0) 0(0.0) 1(16.7)
8 0(0.0) 1(25.0) 0(0.0)
10 1(16.7) 0(0.0) 0(0.0)
Wexner incontinence score
0 5(83.3) 3(75.0) 5(83.3)
3 0(0.0) 0(0.0) 1(16.7)
7 0(0.0) 1(25.0) 0(0.0)
18 1(16.7) 0(0.0) 0(0.0)
Group 1: Follow-up time <12 months; Group 2: Follow-up time 12-60 months; Group 3: Follow-up time >60 months; RAFIS: Rapid assessment fecal incontinence score.
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Table 6. Comparison of the patients'anal manometry findings and incontinence questionnaire results
Follow-up time
Group 1 Group 2 Group 3
Median Median Median
Mean (SD) (Min/Max) Mean (SD) (Min/Max) Mean (SD) (Min/Max) P
Resting pressure (mmHg) 41.8 (12.40) 46 (26/56) 35.75 (6.40) 33.5(31/45) 38.25(11.56) 37.5(26/52) 0.691°
Squeezing pressure (mmHg) | 63.8(21.32) 67 (31/90) 74.25(13.89) | 75.5(59/87) 72.75(20.77) | 70.5(50/100) | 0673°
First sensation (mL) 90.00 (26.46) | 100 (50/120) | 75.00 (28.87) 75 (40/110) 102.50 (30.96) | 110(60/130) | 0437°
Max-tolerable volume (mL) 21800 (48.17) | 230 (160/280) | 207.50 (34.03) | 215 (160/240) | 230.00 (20.00) | 240 (200/240) = 0.608
Frequency of stool inconti- 1.33(3.27) 0(0/8) 0.50 (1.00) 0 (0/4) 0.67 (1.63) 0(0/2) 0.994)
nence based on RAFIS
Emotional state related to 1.67 (4.08) 0(0/10) 2.00 (4.00) 0(0/8) 1.00 (1.67) 0(0/4) 0.772)
stool incontinence based on
RAFIS
Wexner incontinence score 3.00 (7.35) 0(0/18) 2.25(3.30) 1(0/7) 0.50(1.22) 0(0/3) 0.855
n (%) n (%) n (%)
Repair type 0011
Overlapping 5(83.3)° 1 (25) 0(0)
End-to-end 1(16.7) 3(75 6 (100)*
J Jonckheere-Terpstra Test (Monte Carlo), > OneWay ANOVA (Robuts Statistic: Brown-Forsythe), ‘Fisher Freeman Halton Test (Monte Carlo), * Indicates significance ac-
cording to the group with a follow-up period of <12,  Indicates significance according to the group with a follow-up period of >60, SD.: Standard deviation, group 1:
follow-up time <12 months; group 2: follow-up time 12-60 months; group 3: follow-up time >60 months; RAFIS : Rapid assessment fecal incontinence score.

In our study, manometric measurements showed that median RP
of the anal canal was 35 mmHg (normal range= 59-74 mmHg),
while median SP was 67 mmHg (normal range= 885-111
mmHg). Both values were below normal limits. The rates of Aland
Fl were 18.75% and 12.5%, respectively, while the rate of severe
incontinence was 6%. In their study with 372 cases, Turel et al. (6)
have performed anal manometry in 13 of 19 patients with grade
3c/4 sphincter damage and reported RP of 14.7 mmHg and SP
of 40.7 mmHg. They have reported Fl rate of 12% and Al rate of
51% in those with grade 3c/4 type injuries. In this study, similar
to our study, anal canal RP and SP were low, while Fl rates were
similar. IAS defect and levator avulsion have been found to be
independent risk factors for Al. They have stated that the repair
of the IAS and levator muscle defect is important. In their study
involving 181 patients, Patton et al. (7) have reported Grade 4 in-
juries in 10 (6%) and Grade 3c injuries in 26 (14%) patients. Fl rate
has been found as 46% and more common in patients with low
anal RP compared to those with normal RP. In addition, patients
with low SP and normal SP did not differ significantly in terms of
Fl rates. This result emphasizes the importance of IAS repair. It has
been noted that IAS anal sphincter injuries are often overlooked
in OASIS. This was thought to be due to the fact that the IAS is
thin and is located behind the larger EAS (3,7). In Gommesen et
al’s (2) study including 575 patients with sphincter injuries, it has
been reported that 20 patients had Grade 3c and 15 patients

had Grade 4 injuries. The rate of Fl has been indicated as 35%
in Grade 3c and 33.3% in Grade 4. In this large series study, the
high rates of Fl after primary repair have been attributed to two
reasons: inadequate repair of the sphincters or recurrent injury to
the sphincters (6). Anglim et al. (19) have reported major sphinc-
ter injury (Grade 4= 28, Grade 3c=47) in 75 (17%) of 362 patients
in their prospective study. The Al score in major sphincter injuries
has been found low. The reason behind this low rate was that the
degree of injury was determined well and the IAS was detected
and repaired separately. Similarly, in our study, the low rate of Fl
compared to the literature may have been due to detecting and
suturing the sphincters separately and careful reconstruction of
the lacerated perineal body structures (puborectal muscle, per-
irectal and paravaginal fascia, bulbocavernosus muscle, superfa-
cial transverse perineal muscle). Soerensen et al. (20) have found
that short anterior sphincter length after primary repair correlat-
ed with Fl. This result increases the importance of reconstruction
of the lacerated area as a whole and supports our hypothesis. On
the other hand, in our study, it was observed that the Al score of
one case (6%) that developed severe Al remained the same in the
postpartum short and long term (>1 year long term). The reason
for occurrence of severe Fl in the early postpartum period and
its persistence in the long-term may be the failure of the primary
repair.
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In recent studies, it has been detected that levator ani muscle
injuries are seen at a rate of 21% in OASIS. It has been deter-
mined that there is an independent risk factor for the devel-
opment of Al (6). The levator ani muscle surrounds the rectum
posteriorly and is located to the right and left of the rectovagi-
nal region (21). Since the laceration was in the media line in our
study, the attention of the repair team might have caused the
levator muscle damage to be overlooked. Severe Al seen in 6%
may have developed for this reason.

It has been reported in the literature that complications such
as severe wound infection, bleeding and wound dehiscence
develop after perianal reconstruction. For these reasons, it has
been suggested that the primary repair is impaired and Al de-
velops (22). In our study, however, no serious postoperative
wound complication developed. This may be a supporting fac-
tor in the low rate of Al.

Anal manometry has low sensitivity in determining the degree
of sphincter damage. However, it has been reported that the
mean sphincter pressures (RP and SP) decreased as the degree
of injury increased (23). In the study by Soerensen et al, anal
sphincter pressures have been found low in patients who did not
develop Al after primary repairs. On the other hand, it has also
been determined that the rate of Al increased as the sphincter
pressure decreased. However, no correlation has been found be-
tween low pressures and severe Al (20). In our study, sphincter
pressures were lower than normal in the short and long terms.
Pressures were not different between periods. Also, no difference
was observed between anal sphincter pressures and Al score
between periods. These results show that the pressures did not
decrease over time and the anal functions did not deteriorate.
Unlike our study, Mous et al. (24) have found that while the rate
of incontinence was 38% in 15 years, this rate increased to 60%
after five more years. Likewise, Fornell et al. (25) have shown that
anal functions deteriorate over time. The reason why our results
differed from aforementioned studies might be the prevention of
retraction of the lacerated muscle ends with good primary repair.

In IRAIR, there is a sudden increase in pressure in the rectal wall
with the accumulation of gas, fluid, and stool in the rectum. This
change signals that defecation will begin. This stimulus is the
sensorimotor mechanism that activates the mechanisms that
help maintain continence or are effective in the realization of
defecation (26). This reflex is negative in Hirschsprung's disease
without rectal wall sensitivity, in spinal cord injuries, and caus-
es Al to develop (27). Pudendal nerve neuropraxia may devel-
op due to nerve traction during vaginal delivery. This can also
cause temporary (28). However, Al due to pudendal nerve injury
has not been elucidated in the majority of studies (29). In our
study, RAIR positivity in all patients excludes serious nerve dam-
age in our patients. This result indicates that the probability of
developing this damage in OASIS may be below.
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In their study of 1453 cases, Thomas et al. (17) have performed
EAUS evaluations and reported the rate of normal sphincter
function after primary repair as 3%, and sphincter defect in 53%.
This study is also significant in terms of demonstrating the fail-
ure of primary repair. In a study evaluating the adequacy of the
delivery team, it has been reported that 87% of midwives, 28%
of newly trained doctors, 14% of trained doctors, and 1% of spe-
cially trained team overlooked sphincter injuries (30). Another
study has compared the outcomes of primary sphincteroplasty
repairs performed by surgeons in training and experienced sur-
geons and reported higher rates of significant sphincter defect
in the training group (31). These results support the importance
of having an experienced team when diagnosing and treating
sphincter injuries. Therefore, having an experienced team was
one of the strengths of our study.

In the literature, different results have been reported in over-
lapping and end-to-end repairs in sphincter repair. However, in
the last randomized controlled study, it has been reported that
there was no difference between the results of both methods
(32). In our study, overlapping was preferred in Group 1 and
end-to-end repair type was preferred in Group 3. However, they
were cot comparable as follow-up times were different in both
groups. In our study, it was the first preferred method if it was
suitable for EAS overlapping.

Studies have reported that fecal diversion does not affect the re-
sults in Grade 3-4 OASIS injuries (29). In our study, colostomy was
opened in 6% of the patients. In our study, it was determined that
there were no serious problems in wound infection and stool con-
trol in patients who did not undergo fecal diversion. These results
show that fecal diversion is not necessary for severe OASIS injuries.

There are serious long-term failures of secondary repair of
sphincter insufficiency that develops after primary reconstruc-
tion. In secondary repairs, rectal manometric pressures increase
at first, and although there are successful results in the short
term, the failure rate is high in the long term (3). Barbosa et al.
(12) have evaluated long term incontinence in 486 patients
that underwent secondary sphincter repair and observed that
75% developed fluid and 54% developed solid incontinence. In
another study of 191 cases undergoing secondary repair, com-
plete continence has been achieved in 6% in 10-year follow-up,
while 94% developed Al and 58% developed Fl (33). According
to these results, no matter how well the secondary sphincter re-
pair is performed, the continence score will remain low. There-
fore, meticulous primary repair is crucial.

Due to the low success of secondary repair in patients with Fl,
the preference for sacral nerve stimulation instead of surgery
has increased in cases where primary repair was inadequate
or sphincter defects was not detected in the initial assessment
(12,14). Leo et al. (34) have reported that 381 patients with Al
achieved 60% recovery with sacral nerve stimulation.



There are some limitations of our study. These are single center
and retrospective design, small number of patients, and lack of
EAUS in the follow-up of the patients.

In conclusion, the delivery team should carefully evaluate the
injuries that occur in the perineal region. In case of suspected
anal sphincter injury, an experienced surgical team (colorectal,
gynecology) should be consulted, and primary reconstruction
should be performed by an experienced surgical team. We
believe that effective anatomical reconstruction of the anal
sphincter and perineal body structures significantly reduces the
rate of Flin the short and long term.

Ethics Committee Approval: This study was approved by izmir Tepecik
Health Practice Research Center Non-invasive Ethics Committee (Decision
no: 2019/18-14, Date: 26.12.2019).

Peer-review: Externally peer-reviewed.

Author Contributions: Author Contributions: Concept - AKK, Design -
AKK; Supervision - KEK,; Data Collection and/or Processing - Z.B.P, KK,
I.EE, AKK; Analysis and/or Interpretation - AKK, D.AC; Literature Search
- AKK, D.AC,; Writing Manuscript - AKK,, D.A.C,; Critical Reviews - KEK.

Conflict of Interest: The authors have no conflicts of interest to declare.

Financial Disclosure: The authors declared that this study has received no
financial support.

REFERENCES

1. Reid AJ, Beggs AD, Sultan AH, Roos AM, Thakar R. Outcome of repair of
obstetric anal sphincter injuries after three years. Int J Gynaecol Obstet
2014, 127(1): 47-50. https.//doi.org/10.1016/].ijgo.2014.04.013

2. Gommesen D, Nohr EA, Quist N, Rasch V. Obstetric perineal ruptures-
risk of anal incontinence among primiparous women 12 months
postpartum: a prospective cohort study. Am J Obstet Gynecol 2020;
222(2): 165.e1-165.e11. https;//doi.org/10.1016/.0j0g.2019.08.026

3. Dudding TC, Vaizey CJ, Kamm MA. Obstetric anal sphincter injury:
Incidence, risk factors, and management. Ann Surg 2008; 247(2): 224-
37. https//doi.org/10.1097/SLA.0b013e318142cdf4

4. Hickman LG, Propst K. Accurate diagnosis and repair of obstetric anal
sphincter injuries: Why and how. Am J Obstet Gynecol 2020; 222(6):
580.e1-580.€5. https.//doi.org/10.1016/j.ajog.2020.02.044

5. Pinta TM, Kyldnpdd ML, Teramo KA, Luukkonen PS. Sphincter rup-
ture and anal incontinence after first vaginal delivery. Acta Obstet
Gynecol Scand 2004; 83(10): 917-22. https://doi.org/10.1111/.0001-
6349.2004.00346.x

6. Turel FD, Langer S, Shek KL, Dietz HP. Medium-to long-term follow-up
of obstetric anal sphincter injury. Dis Colon Rectum 2019; 62(3): 348-
56. https.//doi.org/10.1097/DCR.0000000000001297

/. PattonV, Kumar S, Parkin K, Karantanis E, Dinning P. The relationship
between residual sphincter damage after primary repair, faecal in-
continence, and anal sphincter function in primiparous women with
an obstetric anal sphincter injury. Neurourol Urodyn 2019; 38(1): 193-
9. https//doi.org/10.1002/nau.23826

8. Engel AF, Kamm MA, Sultan AH, Bartram Cl, Nicholls RJ. Anterior anal
sphincter repair in patients with obstetric trauma. Br J Surg 1994;
81(8): 1231-4. https.//doi.org/10.1002/bjs. 1800810853

20.

21.

22.

23.

Kayapinaretal. 167

Royal College of Obstetricians and Gynaecologists. Third- and Fourth
Degree Perineal Tears, Management (Green-top Guideline No 29).
London: RCOG; 2007.

Vaizey CJ, Carapeti E, Cahill JA, Kamm MA. Prospective comparison of
faecal incontinence grading systems. Gut 1999; 44(1): 77-80. https.//
doi.org/10.1136/qut44.1.77

Jorge JM, Wexner SD. Etiology and management of fecal inconti-
nence. Dis Colon Rectum 1993; 36(1): 77-97. https.//doi.org/10.1007/
BF02050307

Barbosa M, Glavind-Kristensen M, Soerensen MM, Christensen P. Se-
condary sphincter repair for anal incontinence following obstetric
sphincter injury-functional outcome and quality of life at 18-years
follow-up. Colorectal Dis 2019; 22(1): 71-9. https.//doi.org/10.1111/
codi.14792

De la Portilla F, Calero-Lillo A, Jiménez-Rodriguez RM, Reyes ML,
Segovia-Gonzdlez M, Maestre MV, et al. Validation of a new scoring
system: Rapid assessment faecal incontinence score. World J Gastro-
intest Surg 2015; 7(9): 203. https.//doi.org/10.4240/wjgs.v7.i9.203

Luciano L, Bouvier M, Baumstarck K, Vitton V. Is the extent of obstetric
anal sphincter injury correlated with the severity of fecal incontinen-
ce in the long term? Tech Coloproctol 2020; 24(1): 49-55. https.//doi.
0rg/10.1007/510151-019-02128-1

Muro S, Tsukada Y, Harada M, Ito M, Akita K. Anatomy of the smooth
muscle structure in the female anorectal anterior wall: convergence and
anterior extension of the internal anal sphincter and longitudinal musc-
le. Colorectal Dis 2019; 21(4): 472-80. https.//doi.org/10.1111/codi.14549

Harvey MA, Pierce M, Walter JE, Chou Q, Diamond P, Epp A, et al.
Obstetrical anal sphincter injuries (OASIS): Prevention, recognition,
and repair. J Obstet Gynaecol Can 2015, 37(12): 1131-48. https.//doi.
0rg/10.1016/51701-2163(16)30081-0

Thomas GF, Gould LE, Casunuran F, Kumar DA. A retrospective review
of 1495 patients with obstetric anal sphincter injuries referred for as-
sessment of function and endoanal ultrasonography. Int J Colorectal
Dis 2017; 32(9): 1321-5. https.//doi.org/10.1007/500384-017-2851-3

Oh D, Wright C, Young CJ. Management of obstetric anal sphinc-
ter injury: Colorectal surgeons’ perspectives in Australia and New
Zealand. Aust N Z J Obstet Gynaecol 2021, 61(1): 16-21. https.//doi.
org/10.1111/ajo.13261

Anglim B, Kelly L, Fitzpatrick M. Risk factors and outcome of repair of
obstetric anal sphincter injuries as followed up in a dedicated perineal
clinic. Int Urogynecol J 2019; 30(10): 1649-55. https.//doi.org/10.1007/
500192-019-03960-7

Soerensen MM, Pedersen BG, Santoro GA, Buntzen S, Bek K, Laurberg
S. Long-term function and morphology of the anal sphincters and
the pelvic floor after primary repair of obstetric anal sphincter injury.
Colorectal Dis 2014, 16(10): O355. https://doi.org/10.1111/codi.12579

Franco EM, Negre JLL, Parés D, Cerro CR, Tardiu LA, Cuadras D, et al.
Anatomic and functional evaluation of the levator ani muscle after
an obstetric anal sphincter injury. Arch Gynecol Obstet 2019; 299(4):
1001-6. https://doi.org/10.1007/500404-019-05070-7

Barbosa M, Glavind-Kristensen M, Christensen P, Early secondary repair
of obstetric anal sphincter injury: Postoperative complications, long-
term functional outcomes, and impact on quality of life. Tech Colop-
roctol 2020; 24(3): 221-9. https.//doi.org/10.1007/510151-019-02146-z

Roos AM, Thakar R, Sultan AH. Outcome of primary repair of obstetric
anal sphincter injuries (OASIS): Does the grade of tear matter? Ultra-
sound Obstet Gynecol 2010; 36(3): 368-74. https.//doi.org/10.1002/
uog.7512

Turk J Surg 2022; 38 (2): 159-168



168 Obstetric anal sphincter injuries

24.

25.

26.

27.

28.

Mous M, Muller S, De Leeuw J. Long-term effects of anal sphincter 29.  Goetz LH, Lowry AC. Overlapping sphincteroplasty: is it the stan-

rupture during vaginal delivery: Faecal incontinence and sexual dard of care? Clin Colon Rectal Surg 2005; 18(1): 22-31. https.//doi.
complaints. BJOG 2008; 115(2): 234-8. https.//doi.org/10.1111/j.1471- 0rg/10.1055/5-2005-864072

0528.2007.01502 30.  Andrews V, Sultan AH, Thakar R, Jones PW. Occult anal sphincter
Fornell EU, Matthiesen L, Sjodahl R, Berg G. Obstetric anal sphincter injuries-myth or reality? BJOG 2006; 113(2): 195-200. https.//doi.
injury ten years after: subjective and objective long term effects. BJOG org/10.1111/].1471-0528.2006.00799.x

2005, 112(3): 312-6. https.//doi.org/10.1111/}.1471-0528.2004.00400.x 31 Starck M, Bohe M, Valentin L. Results of endosonographic imaging of
Cheeney G, Remes-Troche JM, Attaluri A, Rao SS. Investigation of anal the anal sphincter 2-7 days after primary repair of third- or fourth-deg-
motor characteristics of the sensorimotor response (SMR) using 3-D ree obstetric sphincter tears. Ultrasound Obstet Gynecol 2003, 22(6):
anorectal pressure topography. Am J Physiol Gastrointest Liver Physiol 609-15. https//doi.org/10.1002/u0g.920

2011;300(2): G236-40. hitps.//doi.org/10.1152/ajpgi.00348.2010 32. Rasmussen OO, Puggaard L, Christiansen J. Anal sphincter repair in
Harvey MA, Pierce M, Walter JE, Chou Q, Diamond F, Epp A, et al. patients with obstetric trauma: Age affects outcome. Dis Colon Rectum
Obstetrical anal sphincter injuries (OASIS): Prevention, recognition, 1999;42(2): 193-5. https.//doi.org/10.1007/BF02237126

and repair. JSObsrer Gynaecol Can 2015; 37(12): 1131-48. https.//doi. 33, Bravo Gutierrez A Madoff RD, Lowry AG, Parker SC, Buie WD, Baxter NN.
0rg/10.1016/51701-2163(16)30081-0 Long-term results of anterior sphincteroplasty. Dis Colon Rectum 2004;
Simsek A, Ates M, Dirican A, Ozgér D. A surgical technique for secon- 47(5): 727-31. https//doi.org/10.1007/510350-003-0114-6

d‘W ep 7” of obiterori[c) anal sp hin/cter ’hj uries, . sphin ctefr]ofvggigo.— 34. Leo CA Thomas GR, Bradshaw E, Karki S, Hodgkinson JD, Murphy J, et al.
perineoplasty. Turk J Obstet Gynecol 2018; 15(4): 249-53. https://dol. Long-term outcome of sacral nerve stimulation for faecal incontinence.

019/10.4274/tjod.12369 Colorectal Dis 2020; 22(12): 2191-8. https/doi.org/10.1111/codi. 15369

ORIJINAL CALISMA-OZET
Turk J Surg 2022; 38 (2): 159-168

Obstetrik anal sfinkter yaralanmalarinda perineal yapilarin ve sfinkter kompleksinin
anatomik rekonstriiksiyonun kisa ve uzun donem sonuglar
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OZET

Giris ve Amag: Primer tamir edilen obstetrik anal sfinkter yaralanmasi (OASY) hastalarinda fekal inkontinans (Fi) riskini azaltmanin etkili yolu ha-
sari dogru tespit etmek ve tam anatomik rekonstriiksiyon saglamaktir. Calismanin amaci deneyimli cerrahi ekip tarafindan teshisi yapilan, perineal
body ve anal sfinkterlerin ayri ayri rekonstriiksiyonu saglanan OASY olgularinin kisa ve uzun dénem sonuclarini degerlendirmektir.

Gereg ve Yontem: 2007-2019 yillari arasinda vajinal dogum sirasinda anal sfinkter hasari tespit edilmis, konsultasyon istenmis, Grade 3c ve Grade
4 sfinkter hasari nedeniyle anatomik rekonstriiksiyon yapilan 16 hasta calismaya dahil edildi. Bu olgular, operasyondan sonra anal manometri ve
inkontinas anketleri yapilana kadar gecen sireye gore ¢ gruba [Grup 1 (12 ay), Grup 2 (12-60 ay), Grup 3 (=60 ay)] ayrildi. Anal manometri ile
rekto-anal inhibitor refleks (RAIR), ortalama istirahat (IB) ve sikma (SB) basinglar 6lcildii. Anketler ile anal inkontinas (Al) ve Fi oranlar belirlendi.
Anal sfinkter hasari onarma teknikleri (overlapping, u¢-uca) tespit edildi. Bu parametreler li¢ grup arasinda karsilastirildi.

Bulgular: Hastalarin yas ortalamasi 27,5 (16-35) yil idi. Hastalarin 6'si (%37,5) Grade 3c, 10'u (%62,5) Grade 4 idi. Genel ortalama IB ve SB sirasiyla
35 (26-56) mmHg ve 67 (31-100) mmHg idi. Gruplarda ortalama iB ve SB sirasiyla; Grup 1'de 46/67 mmHg, Grup 2'de 33,5/75,5 mmHg, Grup 3'te
ise 37,5/70,5 mmHg saptandi. U¢ grup arasinda ortalama iB ve SB agisindan fark izlenmedi (p= 0,691, p= 0,673 ). Tim olgularda Ai orani %18,75,
Fi orani %12,5, siddetli Al inkontinans orani ise % 6 idi. Grup 1'de 1 (%16,7) olguda siddetli Ai, Grup 2'de 1 (%25) olguda hafif diizeyde Al ve Grup
3'teise 1 (%16,7) olguda hafif diizeyde Al izlendi. Tiim hastalarda RAIR poxzitifti. Grup 1'de 5 (%83,3) hastaya overlapping onarim, Grup 3'te ise 6
(%100) hastaya ug-uca onarim yapildi. Bu fark istatistiksel olarak anlamliydi (p=0,011).

Sonug: Vajinal dogumlarda; anal sfinkter hasarinin degerlendirilmesi, perineal body yapilarin ve anal sfinkterlerin ayri ayr belirlenip anatomik
rekonstriiksiyonun yapilmasi kisa ve uzun dénemde fekal inkontinens oranini nemli oranda distirmektedir.

Anahtar Kelimeler: Obstetrik anal sfinkter yaralanmalari, anal inkontinans, fekal inkontinans, perineal yapi, anal manometri, Wexner skoru
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