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Randomized Trial of 3 Techniques of Perineal Skin Closure
During Second-Degree Perineal Laceration Repair
Carolyn W. Swenson1, MD , Lisa Kane Low1,2, CNM, PhD, Katherine M. Kowalk1,3, BS, Dee E. Fenner1, MD

Introduction: Perineal lacerations during childbirth are common, and suturing the perineal skin during repair has been associated with increased
postpartum pain. This study sought to test the hypothesis that no difference in postpartum perineal pain exists between 3 methods of skin closure
for second-degree repair: suture, no suture, and surgical glue.

Methods: A single-blind randomized controlled trial of women after vaginal birth who had a second-degree perineal laceration was conducted
at a tertiary care teaching hospital from August 2014 to April 2017. Women were randomized to perineal skin closure with suture, no suture, or
surgical glue using a 1:1:1 allocation. Pain was assessed using the short-form McGill Pain Questionnaire, a 100-mm visual analog scale (VAS),
and Present Pain Index (PPI) at one day, 2 weeks, 6 weeks, and 3 months postpartum. Wound healing was assessed at 6 weeks using the Redness,
Edema, Ecchymosis, Drainage, Approximation (REEDA) scale. Pain scores were compared across groups using a chi-square test, Mann-Whitney
U test, or analysis of variance where appropriate.

Results: A total of 35 women were randomized: 14 received suture, 11 had no suture, and 10 received surgical glue for perineal skin repair.
Demographic characteristics were similar between groups. At 2 weeks postpartum, women with suture had higher median pain scores on the
short-form McGill Pain Questionnaire (15.0 suture vs 2.0 glue vs 2.0 no suture, P = .03) and VAS (50.0 suture vs 3.0 glue vs 7.0 no suture, P =
.02). Significant differences in pain were not seen on the PPI. At 3 months, women in the suture group had higher median pain scores on the
short-form McGill Pain Questionnaire compared with surgical glue (1.0 vs 0, P = .04). Wound healing was similar across groups (REEDA score:
0 suture vs 1.0 no suture, vs 0 surgical glue, P = .24).

Discussion: Compared with no suture and surgical glue, suturing the perineal skin was associated with the highest postpartum pain scores.
J Midwifery Womens Health 2019;64:567–577 c© 2019 by the American College of Nurse-Midwives.
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INTRODUCTION

Perineal lacerations are common and occur in 70% to 90% of
women during childbirth.1 The gold standard technique for
repairing second-degree perineal lacerations in the United
States is suture repair.2 Compared with interrupted stitches of
catgut suture, the use of a continuous, nonlocking, synthetic
absorbable suture has been shown to improve postpartum
pain and healing3,4 However, even when the latter technique
is used, postpartum pain associated with perineal lacerations
is common. Compared with women with an intact per-
ineum, those with second-degree perineal lacerations have
80% increased odds of experiencing dyspareunia at 3 months
postpartum.5 Postpartum pain is associated with an increased
risk of depression6 and other adverse effects on quality of life
and sexual health; therefore, interventions aimed at decreas-
ing pain from perineal lacerations warrant investigation.
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Several studies have reported an association between su-
turing the perineal skin and increased postpartum pain.7,8 In
an effort to reduce postpartum perineal pain, 2 alternative
techniques to suture repair of the perineal skin have been pro-
posed: 1) leaving the perineal skin unsutured7 and 2) using
surgical glue.9 However, studies that have assessed these tech-
niques compared with suture repair have not shown that they
decrease pain.10,11

No studies have been identified that compared postpar-
tumperineal pain across the 3 perineal skin repair techniques.
The primary goal of this study was to compare self-reports of
pain among women after second-degree perineal laceration
who had 1) perineal skin closure with suturing, 2) the per-
ineal skin unsutured, or 3) closure of the perineal skin with
surgical glue. There is a known association between postpar-
tum pain, urinary incontinence, and depression in women
who were referred to a specialty postpartum perineal clinic.6
Therefore, the secondary aim was to explore associations be-
tween method of perineal skin closure and wound healing,
sexual function, depression, and pelvic floor symptoms.

METHODS

This single-blind randomized controlled trial was conducted
at a tertiary care university-based academic hospital from
August 2014 to April 2017. The trial received institutional
review board approval, and informed written consent was
obtained from all participants. The study fully adheres to

1526-9523/09/$36.00 doi:10.1111/jmwh.13020 c© 2019 by the American College of Nurse-Midwives 567

https://orcid.org/0000-0002-3220-9445
mailto:scarolyn@med.umich.edu
https://orcid.org/0000-0002-3220-9445
https://orcid.org/0000-0002-3220-9445


✦ Perineal pain following perineal laceration repair is common, and although studies show increased painwith suture closure,
this is still the standard repair technique used in the United States.

✦ This randomized controlled trial compares patient pain, wound healing, and other pelvic floor symptoms among women
with perineal skin closure using one of 3 techniques: 1) suture, 2) reapproximation but no suture, or 3) surgical glue.

✦ At 2 weeks postpartum, women with suture closure of the perineal skin had the highest pain scores.

✦ Compared with suture, leaving the perineal skin unsutured or using surgical glue for second-degree perineal laceration
repair decreases postpartum pain without compromising wound healing.

Consolidated Standards of Reporting Trials guidelines for re-
porting clinical trials.

Inclusion criteria included women who were aged 18 to
45, had given birth at 36 weeks’ gestation or later, proficient
in English, and immediately after vaginal birth with a second-
degree perineal laceration.Womenwere excluded if they had a
cesarean birth or a vaginal birth without a second-degree per-
ineal laceration, including those with third- or fourth-degree
lacerations. Women with additional vaginal, periurethral, or
cervical lacerations were not excluded. Other exclusions in-
cluded induction of labor for fetal demise or any fetal con-
dition in which immediate status of the newborn after birth
was uncertain, maternal allergy to cyanoacrylate or formalde-
hyde, poorly controlled diabetes, systemic infection, history of
connective tissue disorders (eg, scleroderma, Ehlers-Danlos),
chronic steroid use, prior radiation to the pelvis, chronic im-
munosuppression, or history of neurologic conditions pre-
cluding informed consent. Women could withdraw from the
study at any time after consenting.

Women receiving maternity care at our institution were
mailed a letter in their third trimester of pregnancy inform-
ing them of the study. Women were given the option to de-
cline participation at that time; if they did, it was noted by the
study team and no further contact was made. If they did not
decline prior to admission, once they were admitted to labor
anddelivery, womenwhopassed initial chart review screening
for eligibility were approached and informed about the study.
Those who were interested underwent further screening, and
if prebirth study criteria were met, informed consent was pro-
vided and they were enrolled.

Once the patient was enrolled, a sealed envelope with
the perineal skin repair technique allocation was placed
in the patient’s labor and delivery room. The envelopes
were not opened until vaginal birth with a second-degree
perineal laceration was confirmed by the attending physician
or midwife. Health care providers were instructed not to
discuss the method of skin repair with participants to keep
them blinded to their intervention arm. Randomization was
performed using a 1:1:1 (suturing to no suturing to surgical
glue) computer-generated randomization, and allocation was
concealed in sequentially numbered, sealed envelopes. In
addition to the allocation arm, these envelopes contained
instructions regarding the repair techniques, a surgical glue
sachet or decoy, Peri-Rule perineal ruler, and data collec-
tion sheet. The Peri-Rule is a single use, millimeter-scale
ruler made of soft, pliable plastic used to measure perineal

lacerations.12 Health care providers were asked to record
the length of the perineal laceration on the perineal skin,
number of sutures used during the repair, and the length of
time for the repair to be completed. Estimated blood loss at
the time of birth was subjectively determined by the perinatal
care provider at the completion of the repair per standard
practice at our institution. We chose N-butyl 2-cyanoacrylate
for the surgical glue based on what was available at our
institution and also approved by the US Food and Drug
Administration13 for use on surgical incisions and traumatic
lacerations.

For all 3 perineal skin repair techniques, closure of the
vaginal and deep perineal tissues was performed using a con-
tinuous, nonlocking 3-0 polyglactin suture. The technique for
suturing the perineal skin was as follows: once the deep per-
ineal tissues were sutured, the suture was brought out through
the most caudal part of the perineal incision and the skin
edges closed using a running subcutaneous stitch using 3-0
polyglactin suture. A transitional stitch was performed at the
level of the hymen and the suture knot tied inside the hymenal
ring. The technique for leaving the perineal skin unsutured
was as follows: after the deep perineal tissues were sutured,
one ormore ventrally traveling sutureswere placed in the deep
perineal tissues (avoiding the perineal skin), a transition stitch
was performed, and the knot was tied inside the hymenal ring.
Finally, the technique for surgical glue started the same as the
previously described technique for no suture—after the deep
perineal tissues were sutured, the surgical glue sachet was pre-
pared per the packet instructions, the tissue was blotted dry,
and skin edges were approximated using forceps. The glue was
then sparingly applied along the skin edges, and manual ap-
proximation was applied for 10 to 20 seconds. To participate
in the study, perinatal care providers participated in a train-
ing session that included a presentation by the authors and a
training video detailing the above-outlined repair techniques.
The training video was also sent via email to all providers to
allow them to review it again if desired. As previously stated,
instructions for each repair technique were also included in
the study envelope.

Participants completed questionnaires on postpartumday
one, 2 weeks postpartum, 6 weeks postpartum, and 3 months
postpartum. The questionnaires are described in Table 1. At
all time points, women completed the short-formMcGill Pain
Questionnaire,14 a 100-mm visual analog scale (VAS),15 and
the Present Pain Index (PPI)16 to assess pain related to the per-
ineal laceration. Three pain scales were used to ensure pain
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assessment was comprehensively assessed across a range of
potential sensations.

At the 6-week visit, health care providers were asked
to complete a perineal wound healing assessment using
the Redness, Edema, Ecchymosis, Drainage, Approximation
(REEDA) scale17 and, per standard of care, document any nec-
essary interventions on the wound (eg, application of silver
nitrate for granulation tissue, minor wound revisions). The
REEDA score ranges from 0 to 15, with higher scores indi-
cating poorer wound healing.

At the 6-week and 3-month postpartum time points,
women were given additional validated questionnaires to
assess for pelvic floor symptoms, postpartum depression, and
changes in intimacy since birth. Urinary incontinence was
quantified using the 8-item validated Leakage Index devel-
oped by Antonakos et al that assesses urinary symptoms over
the prior month and has been validated for use in women at
low risk for incontinence.18 The Fecal Incontinence Severity
Index was used to quantify anal incontinence symptoms.19

The Edinburgh Postnatal Depression Scale (EPDS) was
used to assess symptoms of postpartum depression (range, 0-
30; scores �10 identify patients at high risk of postpartum
depression).20 EPDS scores were reviewed for all study partic-
ipants, and the plan for addressing concerning responses was
consistent with our clinic guidelines. All women with scores
of 10 or higher were offered referral to our peripartum mood
disorders clinic and/or referral back to their obstetrician,mid-
wife, or primary care provider for management of symptoms,
if not already underway. Women reporting thoughts of self-
harm or harming their infant were kept in clinic to be evalu-
ated by social work or, if warranted, accompanied to the psy-
chiatric emergency department.

In addition, a validated postpartum sexual function ques-
tionnaire called the Intimate Relationship Scale (IRS)21 and
theGenital Self-Image Scale (GSIS-20)22 were completed. The
IRS is a 12-item questionnaire that assesses perceived changes
in intimacy and sexuality in postpartum couples. The GSIS-
20 is a validated measure of an individual’s perception of their
genital body image.

Demographic characteristics, prior pregnancy and birth
history, health history, and peripartum variables related to
the incident birth were all abstracted via chart review. The
sample size and power calculation were determined to detect
a 15-mm difference in the primary outcome of participant-
perceived pain between 2 groups using the 100-mm VAS.
Prior use of this scale in randomized trials has considered
a 15-point difference as clinically significant.23 For an � of
.05, � of .10, and 90% power, 50 participants were required
in each group. Demographic characteristics, pain scores, and
questionnaire responses were compared across groups using a
chi-square test, Mann-Whitney U test, or analysis of variance
where appropriate. Statistical analyses were generated using
IBM SPSS Statistics software, version 21.0 (IBM, Armonk,
NY).

RESULTS

The enrollment and randomization diagram for the study is
provided in Figure 1. Of the 56 women with a second-degree
perineal laceration, 35 (62.5%) received the allocated perineal

skin intervention: 14 had suture repair, 11 had no suture, and
10 received surgical glue. The allocated type of perineal re-
pair was not performed for 21 women because the health care
provider either forgot to perform the allocated repair or chose
to forego the allocation for standard suture repair. The study
was discontinued at the end of the study period; however, this
precluded attaining planned sample size goals.

All women had spontaneous second-degree perineal lac-
erations, and there were no episiotomies. There were no dif-
ferences between the women in the 3 groups with regard to
depth and severity of the lacerations or presence of other lac-
erations. Table 2 shows the demographic characteristics and
birth characteristics for the 3 groups. There were no signifi-
cant differences among the groups, with the exception of me-
dian estimated blood loss, which was highest in the surgical
glue group and lowest in the suture group (325 mL suture vs
400 mL no suture vs 475 mL surgical glue; P = .04). The aver-
age depth of the perineal laceration was 2 to 3 cm, and it took
approximately 15 minutes for the repairs to be completed for
all 3 types of repair.

The results of the pain scores at one day, 2 weeks, and
6 weeks postpartum, as well as results of the other question-
naires completed at 6 weeks and 3 months postpartum, are
presented in Table 3. At 2 weeks postpartum, the median per-
ineal pain scores on both the short-form McGill Pain Ques-
tionnaire and the 100-mm VAS were significantly higher in
the women in the suture group compared with those with no
suture or surgical glue (McGill: 15.0 suture vs 2.0 no suture
vs 2.0 surgical glue, P = .03; and 100-mm VAS: 50.0 suture
vs 7.0 no suture vs 3.0 surgical glue, P = .02.) A post hoc
power calculation using the 100-mm VAS showed 93% and
68% power to detect these differences at 2 and 6 weeks post-
partum, respectively. For the short-form McGill Pain Ques-
tionnaire, there was 93% and 99% power at 2 and 6 weeks
postpartum, respectively.

At 3 months postpartum, the women in the suture group
had higher median pain scores on the short-formMcGill Pain
Questionnaire compared with the women in the surgical glue
group (1.0 vs 0, P = .04), and we had 96% power to detect
this difference. No significant differences were seen either
across or between groups on the PPI at any time point. The
presence of additional laceration types was not associated
with a significant difference in pain scores at any time point
(data not shown).

Wound healing, as measured by health care providers at
6 weeks postpartumusing the REEDA scale, did not differ sig-
nificantly based onmethod of perineal skin repair. The preva-
lence of breastfeeding at 6 weeks postpartum was high and
similar across groups (13 [92.86%] suture vs 10 [90.91%] no
suture vs 7 [77.78%] surgical glue, P = .66). Patient-reported
genital self-image as measured by the GSIS-20 and scores on
the IRSwere similar across and between groups at 6weeks and
3 months postpartum.

The percentage of women in each group who had a pos-
itive result on a postpartum depression screen (EPDS score
�10) was not statistically different (suture: 2 of 7 [28.6%]
vs no suture: 1 of 6 [16.7%] vs surgical glue: 4 of 8 [50%],
P = .40, pairwise comparisons nonsignificant). Urinary in-
continence symptoms were also more severe among women
in the surgical glue group, which reached marginal statistical
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Figure 1. Study Enrollment and Randomization

significance when compared with those with no suture. Fe-
cal incontinence symptoms did not differ significantly. To de-
termine the association between these variables and postpar-
tum perineal pain, a linear regression was performed with
the short-form McGill Pain Questionnaire scores as the out-
come variable while controlling for age, intervention arm, and
scores on the Leakage Index and EPDS. None of the variables
were significantly associated with pain scores at any of the 4
time points (data not shown). There were no complications
or adverse events related to the use of the surgical glue in our
study.

DISCUSSION

In this randomized trial comparing 3 techniques of perineal
skin closure at the time of second-degree perineal laceration
repair, womenwith suture repair had significantly higher pain
scores at 2 weeks postpartum compared with those with no
suture or surgical glue. At 3 months postpartum, pain scores
remained significantly higher in the suture group compared
with those who had surgical glue. There were no differences
in repair time or perineal wound healing. Given the small
sample size, our study is underpowered to make definitive
conclusions regarding the statistical or clinical significance of
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Table 2. Demographic Characteristics and Birth Variables for Women in 3 Groups of Perineal Skin Closure

Surgical Glue No Suture Suture

Demographic Characteristics (n = ) (n = ) (n = ) P Valuea

Age, mean (SD), y 28.90 (6.81) 29.00 (5.23) 28.43 (5.30) .90

Race, n (%) .64

White 8 (80) 10 (90.91) 9 (64.29)

African American 1 (10) 0 2 (14.29)

Asian 1 (10) 1 (9.09) 3 (21.43)

Hispanic ethnicity 1 (11.11) 0 1 (7.14) .73

Body mass index, mean (SD), kg/m2 31.69 (6.29) 33.85 (5.08) 31.35 (5.80) .44

Parity, n (%)

Nulliparous 5 (50) 8 (72.7) 8 (57.1) .55

Multiparous 5 (50) 3 (27.3) 6 (42.9)

Labor and birth characteristics

Preterm, n (%) 1 (10) 1 (9.9) 0 .49

Term, n (%) 9 (90) 10 (90.9) 14 (100)

Labor induced, n (%) 5 (50) 5 (45.45) 5 (35.71) .77

Labor augmented, n (%) 6 (60) 8 (72.73) 10 (71.43) .81

Epidural analgesia, n (%) 7 (70) 9 (81.82) 13 (92.86) .33

Length of second stage, mean (SD), min 73.67 (81.32) 90.40 (65.99) 85.14 (102.91) .75

Time pushing, mean (SD), min 64.57 (78.04) 89.60 (66.52) 66.21 (81.67) .42

Estimated blood loss, median (IQR), mL 475 (388-625) 400 (300-700) 325 (250-400) .04

Newborn weight, mean (SD), g 3684.50 (322.74) 3523.18 (390.77) 3628.57 (520.28) .59

Newborn head circumference, mean (SD), cm 35.54 (2.23) 34.40 (1.25) 34.78 (1.75) .55

Perinatal health care provider, n (%) .87

Nurse-midwife 1 (10.0) 1 (9.1) 1 (7.1)

Obstetrician 6 (60) 7 (63.6) 10 (71.4)

Family medicine 3 (30.0) 3 (27.3) 2 (14.3)

Resident 0 0 1 (7.1)

Perineal laceration variables

Depth of perineal laceration, mean (SD), mm 25.88 (11.91) 27.64 (16.71) 20.36 (9.51) .60

Number of sutures used, median (IQR) 1 (1, 2) 1 (1, 2) 1 (1, 1) .58

Time to complete repair, median (IQR), min 16.00 (12.5-22.5) 14.0 (6.0-15.0) 15.00 (8.5-20.0) .79

Presence of additional lacerations, n (%) 6 (60.0) 2 (18.1) 6 (42.9) .14

Periurethral 4 (66.7) 0 5 (83.3) .06

Vaginal wall 1 (16.7) 0 0 .28

Sulcal 0 1 (50) 0 .33

Labial 1 (16.7) 1 (50) 2 (30) .91

Abbreviation: IQR, interquartile range.
aP values determined using a chi-square test, analysis of variance, or Mann-Whitney U test where appropriate.

our findings. However, this study provides important data for
planning future research in this area.

Although prior studies have investigated perineal skin
closure using various pairwise combinations of the 3 tech-
niques included in our study, this is the first randomized trial
that includes a direct comparison of patient pain across all
3 methods. Our study adds to the growing body of literature
suggesting that perineal skin closure methods other than su-
ture repair may help reduce patient pain in the postpartum
period without compromising wound healing, genital self-
image, or changes in sexual intimacy.

In a large randomized trial of nearly 1800 women with
first- and second-degree perineal lacerations, Gordon et al
found that women whose perineal skin was left unsutured
had less perineal pain, less dyspareunia, and fewer interven-
tions on their repairs at 3 months postpartum compared with
women with perineal skin sutures.7 However, a Cochrane re-
view concluded that the current evidence is insufficient to rec-
ommend that leaving the perineal skin unsutured significantly
reduces pain compared with suture repair.10 Our findings
support those of Gordon et al by showing that women with
suture repair of the perineal skin have significantly higher
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pain scores compared with women without suture repair.
When we compared pain scores between women whose per-
ineal skin was left unsutured and those who had surgical glue,
we found no difference at any time point. One explanation for
increased pain with suture closure of the perineal skin is the
inflammatory response induced by the suture material. Pain
accompanies this inflammatory response and can persist until
the suture is removed or resorbed by the body.24 Therefore, the
2 groups in which perineal suturing on the skin was avoided
did not have this additional nidus of inflammation, which
may explain the lower pain scores reported by the women in
these 2 groups.

Surgical adhesives have been employed for decades in
other specialties, but their use in obstetrics and gynecol-
ogy is relatively limited. The few published studies employ-
ing the use of surgical glue as an adjunct to perineal wound
closure11,25–27 have shown varied results in terms of postpar-
tum pain. In all of these studies, the vaginal incision and deep
perineal tissues were sutured, and the perineal skin was closed
using a surgical adhesive. In a recent randomized controlled
trial comparing the use of surgical adhesive to suture repair of
first-degree perineal lacerations, Feigenberg et al reported less
pain, shorter procedure time, and greater patient satisfaction
with surgical glue.9 A randomized trial byMota et al found no
difference in pain between perineal skin closure with suture
versus surgical adhesive following mediolateral episiotomy.11
However, deep pain related to mediolateral episiotomy could
have masked skin-related pain in this study, which may ex-
plain why no difference in pain scores was identified between
the 2 perineal skin closure methods.

Our study extends the literature by providing data regard-
ing the feasibility and effectiveness of using surgical glue for
perineal skin closure following a spontaneous second-degree
perineal laceration. Therefore, surgical glue may offer some
advantage over traditional perineal repair techniques by en-
suring tissue reapproximation while avoiding sutures and the
associated increased postpartum pain. Women in the surgical
glue group did have statistically higher estimated blood loss
compared with the other 2 groups. However, in the absence of
significant differences in any other pregnancy and birth fac-
tors, perineal laceration depth, or time to repair, this may be
a spurious finding resulting from small sample sizes and/or
variations in estimating estimated blood loss.

Strengths of this study include the fact that it was a ran-
domized trial. We used validated questionnaires to assess
pain, postpartum symptoms, changes in sexual function, geni-
tal self-image, andwound healing. Datawere gathered at 4 dif-
ferent postpartum time points to assess changes in pain over
time. Themain limitationwas the small sample size, which did
not allow adequate power to detect differences in all the out-
comemeasures. However, this study did have adequate power
to detect significant differences in the 100-mmVASand short-
formMcGill PainQuestionnaire scores between thewomen in
the suture and nonsuture groups. The main reason 21 women
who were eligible for participation did not receive the allo-
cated repair and therefore were not participants in the study
was failure of the health care provider to perform the study-
allocated repair. This may have resulted in selection bias given
our overall sample size. In the presence of any practice pattern
change, health care provider adherence is a potential obstacle,

and in the current study, resistance to performing a perineal
repair other than the standard suture repair may have con-
tributed to the low participation rate. Our study was also lim-
ited to women with spontaneous second-degree lacerations
following an uncomplicated term vaginal birth and so may
not be generalizable to other populations. All women had su-
ture repair of the deeper perineal muscles, and it is possible
that the presence of deeper sutures may have affected patient-
perceived pain on the perineal skin. Additionally, we were
unable to perform blinding of the health care providers, and
although we attempted to blind study participants, it is pos-
sible women could have known which intervention they had
received.

CONCLUSION

Two alternative methods to traditional suture repair of the
perineal skin during second-degree perineal laceration repair
are using surgical glue and leaving the skin unsutured. Com-
paredwith suturing, both alternativemethodswere associated
with less perineal pain in the postpartum period, with similar
repair time and wound healing. Future research is needed to
optimize existing perineal repair techniques or develop novel
techniques to minimize postpartum pain and improve out-
comes for childbearing women.
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