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Purpose: Anal sphincter injury after delivery is the main factor in the pathogenesis of fecal

incontinence. Clinical obvious and specific injury to anal canal sphincter is seen in 3% of

vaginal deliveries. There are many women who do not have a clear and specific laceration but

they are damaged by sphincter muscles of anal canal. The purpose of the present study is to

investigate the frequency of occult anal sphincter injury after vaginal delivery by Endo-anal

sonography.

Methods: Fifty women with first pregnancy were assessed at 27–33 weeks of pregnancy, and

at  6 weeks and 6 months after vaginal delivery by questionnaire, examination and Endo-anal

sonography. Women age, duration of delivery, the effect of epidural anesthesia, episiot-

omy  and birth weight were studied and Endo-anal sonography results were recorded. Anal

manometry was performed for all mothers before delivery and 5 ones with sphincter injury

at  6 months and 3 years after delivery.

Results: Five (10%) patients, with mean age 29.4 ± 6.5 years, mean neonatal weight of

3874  ± 287, and mean duration of delivery 11.6 ± 1.51 h, had signs of sphincter injury in

Endo-anal sonography. The injury was persisted at six months after delivery. Also, signifi-

cant differences were seen between anal manometry before delivery and 6 months and 3

years after delivery (p = 0.006 for mean squeezing pressure) in the five mothers.

Conclusion: Endo-anal sonography might be a good screening tool for early detection of post-

partum anal sphincter damages. However, further prospective cost benefit studies should

be  performed to propose it as a standard of care.
 Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This
©  2017 Sociedade
is  an open access article under the CC BY-NC-ND license (http://creativecommons.org/

licenses/by-nc-nd/4.0/).

∗ Corresponding author.
E-mail: rezazadehkermani@yahoo.com (M. Rezazadehkermani).

ttp://dx.doi.org/10.1016/j.jcol.2017.04.006
237-9363/© 2017 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This is an open access article under the CC
Y-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

dx.doi.org/10.1016/j.jcol.2017.04.006
http://www.jcol.org.br
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jcol.2017.04.006&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:rezazadehkermani@yahoo.com
dx.doi.org/10.1016/j.jcol.2017.04.006
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


226  j coloproctol (rio j). 2 0 1 7;3  7(3):225–231

Uso  da  ultrassonografia  endoanal  como  avaliação  complementar  para  a
detecção  de  lesão  do  esfíncter  anal  após  parto  vaginal

Palavras-chave:

Ultrassonografia endoanal

Parto vaginal

Lesão esfinctérica

Manometria

r  e  s  u  m  o

Finalidade: A lesão de esfíncter anal após o parto é o fator principal na patogênese da incon-

tinência fecal. Observa-se uma lesão clínica óbvia e específica ao esfíncter no canal anal

em  3% dos partos vaginais. Em muitas mulheres não se percebe uma  laceração nítida e

específica, mas houve lesão nos músculos esfinctéricos do canal anal. A finalidade desse

estudo é investigar a frequência de lesão oculta de esfíncter no canal anal em seguida ao

parto vaginal por meio da ultrassonografia endoanal.

Métodos: Cinquenta mulheres primíparas foram avaliadas no período de 27-33 semanas de

gestação  e também a 6 semanas e 6 meses após o parto vaginal por meio de questionário,

exame e ultrassonografia endoanal. Foram anotados a idade das pacientes, a duração do

parto, o efeito da anestesia epidural, episiotomias e peso do bebê ao nascer; também foram

registrados os resultados da ultrassonografia endoanal. Antes do parto, todas as gestantes

foram submetidas a um exame de manometria; e 5 mães com lesão esfinctérica também

passaram por esse procedimento a 6 meses e 3 anos após o parto.

Resultados: Cinco (10%) pacientes, com média de idade = 29,4 ± 6,5 anos, peso médio do bebê

ao  nascer = 3874 ± 287 gramas e duração média do parto = 11,6 ± 1,51 horas, apresentavam

sinais de lesão esfinctérica ao exame por ultrassonografia endoanal. Seis meses após o parto,

as  lesões persistiam. Também foram observadas diferenças significativas entre a manome-

tria anal antes do parto e a 6 meses e 3 anos após o parto (p = 0,006 para média de pressão

de  contração) nas cinco mães.

Conclusão: A ultrassonografia endoanal pode ser um bom instrumento de triagem para a

detecção  precoce de lesões do esfíncter anal no pós-parto. Contudo, é importante que sejam

realizados novos estudos prospectivos e de custo-benefício, para que essa técnica possa ser

proposta como padrão terapêutico.

©  2017 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este

é  um artigo Open Access sob uma licença CC BY-NC-ND (http://creativecommons.org/

sphincters.
Introduction

Every year, 50 million women during pregnancy, childbirth, or
after that are stricken with complications and 15% of women
live with chronic complications and disabilities.1 One of these
complications is anal sphincter injuries. Some risk-factors are
proposed which associate with increase of anal injuries are:
induction of labor, epidural analgesia, birth weight more  than
4 kg, persistent occipitoposterior position, prim parity, second
stage of delivery longer than 1 h and use of forceps in delivery.2

Studies showed that women who  experience perineal
trauma complain from urine and stool incontinence, painful
intercourse, bleeding, lasting pain and pelvic muscles weak-
ness. These problems are less in women who have healthy
perineum.3 Pain, urinary incontinence, sexual dysfunction,
and hemorrhoids are some problems that last up to one
year after delivery and appear as chronic complications.4 It
is reported that 85% of women have some degrees of perineal
damage after delivery, and some of them need future surgical
intervention.4,5

Postpartum bleeding due to large cut episiotomy, extension
of lacerations and a delay in repair of episiotomy can endan-

ger mothers’ health.4 It is also stated that anal canal sphincter
injury after vaginal delivery is considered as the main factor
of pathogenesis of fecal incontinence and in some cases gas
licenses/by-nc-nd/4.0/).

incontinence, in young and healthy women. Pelvis floor dur-
ing a vaginal delivery due to stretching of perineum by head of
embryo is at risk of trauma which can cause anterior portion
lacerations in sphincters.6 Obvious and specific clinical injury
to the sphincter of anal canal (lacerations of grade 3 and 4) is
seen in 3% of vaginal deliveries. The amount of this injury in
the United States is reported up to 18%. The amount of this
clinical injury has been less in cases of mediolateral episi-
otomy (0.4–2.5%) and is more  in cases of midline episiotomy
(19%).2

In addition, there are women who do not have any lacera-
tion but their sphincter is injured. This kind of injury is called
occult anal sphincter injuries that are not obvious in these
women and can be detected by Endo-anal sonography. The
amount of the injury has been reported in different studies
from 9% to 35%.2 Anal sphincter complex could be evaluated
with various methods such as manometry, electromyography,
MRI, and Endo-anal sonography. Endo-anal sonography has
acceptable accuracy in detecting sphincter complex injuries.6

The position of sphincter injury in this method is reported as
a clock face so that 12 o’clock position is located at the ante-
rior midline and injury is observed as defect and disruption of

7

Previous reports demonstrate the role of postpartum Endo-
anal sonography to detect occult sphincter injuries; such study
has not been done in Iran previously. The aim of this study is
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o detect the rate of postpartum anal sphincter injuries in a
andom sample of women in south of Iran.

ethods

his cross sectional descriptive study was approved by Ethics
ommittee of Shiraz University of Medical Science and all par-

icipants were completely aware from their presence in the
roject.

All women  with a first pregnancy at 27 weeks up to 33
eeks of pregnancy (average 30 weeks) were enrolled. Patients
ho  referred to university affiliated hospitals include Zaina-
ieh and Hafez hospitals to evaluate before delivery and they
ere referred by obstetricians to participate in this project.
others with current anal disease or previous anal surgery
ere excluded from the study. Finally 50 women with mean

ge 26 years (16–37 years) were included and assessed by ques-
ionnaire, examination and Endo-anal sonography in average
0 weeks of gestation and 6 weeks and 6 months after vagi-
al delivery. Required information was recorded in the form
f pre-designed questionnaire.

The questionnaire contains information including
atients’ age and symptoms, Endo-anal sonography findings,
uration of delivery, type of anesthesia, episiotomy, and birth
eight. The method of filling out the questionnaire was as

ace-to-face questions, examination and performance of

ndo-anal sonography.

The efficiency condition of anal canal sphincters, gas and
tool control was specified in these patients just before deliv-
ry and after that.

Table 1 – Characteristics of 5 patients with sphincter injury.

Age Duration of
delivery (h)

Kind of
episiotomy

First patient 32 11 Mediolateral 

Second patient 34 12 Mediolateral 

Third patient 24 14 Mediolateral 

Forth patient 21 10 Mediolateral 

Fifth patient 36 11 Mediolateral 

Fig. 1 – Injury to anterior portion of external sphincter o
;3 7(3):225–231 227

In order to functional evaluation of anal sphincter, manom-
etry was performed for all mothers before delivery and five
ones with sphincter injury, detected in Endo-anal sonography,
at six months and three years after delivery.

Endo-anal sonography was done using BK Medical Class I
type B Ultrasound Scanner with 12 MHz probe. Two dimen-
sional scan was done by radiologist and colorectal consultant
surgeon rechecked those patients with report of any damages
in their ultrasound. No specific Bowel prep was used either in
Endo-anal sonography or manometry. Manometry was done
by colorectal surgery fellows using Sphincterometer System
Machine (Germany).

The patients’ data was entered in SPSS software (version
20, SPSS, Chicago, IL, USA) and statistical analysis was per-
formed. Mean, maximum and minimum indices were used
for describing of data. Some statistical tests such as chi square
and Mann–Whitney test were used. p value greater than 0.05
accepted null hypothesis.

Results

Of the 84 individuals who were initially examined, 50 women
were finally involved in the study and completely investigated.
They all had normal examination at first visit and did not
have any clinical complaints; also all had normal Endo-anal
sonography.

The results show that the lowest age in the study was 16

years and the maximum age was 37 years, with mean age
of 26.3 ± 5.6 years. Duration of delivery was also calculated
from the time of entrance to hospital until baby birth. The
minimum and maximum times for delivery were 6 and 15 h,

Birth weight
(g)

Sonographic
findings

4000 Injury to anterior portion of
external sphincter

3420 Injury to anterior portion of
external sphincter

4200 Injury to anterior portion of
external and internal sphincter

3850 Injury to anterior portion of
external sphincter and levatorani
muscle involvement

3900 Injury to anterior portion of
external and internal sphincter

f the first patient (blue circle shows site of injury).
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respectively. The lowest and heaviest weights were 2550 g and
4200 g, respectively, while the mean weight was reported as
3342 ± 484.9 g (Table 1). Also, mediolateral episiotomy was per-
formed for 45 (90%) of 50 patients.
The results showed that epidural analgesia was used only
for 3 patients who were delivered in Hafez hospital and 94%
of patients had done their vaginal delivery without any anes-
thesia and/or analgesia.

Fig. 2 – Injury to anterior portion of external sphincter of

Fig. 3 – Injury to anterior portion of external and internal sphinc
shows injury site).
 1 7;3  7(3):225–231

In the investigations carried out by sonography, a number
of 45 individuals had normal sonography in their first postpar-
tum visit which was performed 6 weeks after delivery. Also,
any finding based on sphincter injury was not found in the

individuals at the second time of sonography.

Just five patients (mean age 29 years) with mean duration
of delivery 11.5 h and average birth weight 3340 g, without hav-
ing any symptoms and clinical complaints had findings of

 the second patient (blue circle shows site of injury).

ter of the third patient (the index in the left lower image
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Fig. 4 – Injury to anterior portion of external sphincter and
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Fig. 5 – Injury to anterior portion of external and internal

evatorani muscle involvement of the forth patient.

phincter injury in their first postpartum Endo-anal sonog-
aphy. The patients’ characteristics are listed in Table 1.
onography was performed for these 5 patients for the third
ime after 6 months and persistent damages were seen
Figs. 1–5).

Also, significant differences were seen between anal
phincter manometry before delivery and 6 months and 3
ears after delivery (p = 0.006 for mean squeezing pressure) in
he five mothers (Table 2).
iscussion

n the present study occult anal sphincter injuries after vaginal
elivery were investigated. Anal sphincter injury after vaginal
sphincter of fifth patient (blue circle shows site of injury).

delivery is considered as the main and most common fac-
tor in pathogenesis of fecal incontinence in healthy young
women. These injuries are seen either as obvious and spe-
cific injury in terms of clinical (laceration of grade 3 and 4),
or as occult anal sphincter injuries which are not obvious
after delivery but can be detected by Endo-anal sonography.2

Sultan et al. in their studies concluded that sonographic
findings for external sphincter injury has 100% accu-
racy compared to manometry (70%) and electromyography
(75%).8
We  detect the rate of 10% for postpartum sphincter injury
prevalence based on Endo-anal sonography. None of these
patients maintained clinical findings in terms of gas and fecal
incontinence. Occult anal sphincter injuries were reported
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Table 2 – Manometry findings in five patients with sphincter injury before delivery and six months and three years after
delivery.

Patients Before delivery Six month after delivery Three years after delivery

MRPa MSPb MRPa MSPb MRPa MSPb

1 72 118 65 93 61 80
2 51 89 39 71 34 62
3 57 96 32 61 28 45
4 63 105 56 75 52 70
5 55 82 31 67 28 74

MRP, mean resting pressure; MSP, mean squeezing pressure.

a p value of MRP differences: 0.09.
b p value of MSP differences: 0.006.

12% by Corton et al. in women with primparity. This frequency
of Endo-anal sonography in results of these women after 72 h9

is consistent with results of the present study. Carlos Bel-
monte et al. in 2001 in a study on 98 women with vaginal
delivery stated that 20 patients had clinical injury (laceration
of grade 3) after delivery. They also reported that 28 (29%)
patients had sonographic evidence of sphincter injury with-
out any clinical symptoms.10 Martinez et al. in 2003, in a study
on trauma caused by vaginal delivery in women, stated that
22 patients with mean age 43 years were faced with compli-
cation in secondary fecal incontinence, and scar in perineum
was found in their tissue examination. Also, injury to ante-
rior portion of external sphincter was observed in 16 (73%)
patients and injuries to anterior portion of both external and
internal sphincters were observed in 6 (23%) patients.7 William
et al. in their studies expressed that they had observed 13 (29%)
individuals with postpartum trauma. These injuries included
external sphincter injury in 5 (11%), puboanalis injury in
9 (20%), transverse perineii injury in 3 (7%), and structure
injury in 4 patients.11 In the present study anterior portion
of external sphincter injury compare to anterior portion of
both sphincters was observed in most of patients and is in
accordance with past researches.

The average age of participants in our study was higher
than average age of all the studied people that can be an indi-
cation of high aged mother in primparity as a risk factor for
sphincter injuries, which is compatible with results of Mar-
tinez et al. studies in 20037; the average age of 30 years was
reported in results of Williams et al.11; but according to sta-
tistical tests, the obtained p-values in the present study were
not significant and further studies with larger sample size are
needed.

The average duration of delivery in these women was
11.5 h, which is higher than the average of duration in total
studied women that was 10.5 h. It is in accordance with previ-
ous studies that considered a delivery with prolonged second
stage as a risk factor.2 However, the obtained p-values in the
present study were not statistically significant, which it could
be due to the inability of the study in evaluation of various
phases of delivery. So, the argument in this case would be
avoided.

The average birth weight was 3874 g which is higher than

the average weight of total newborns that was 3340 g. This
proves high weight of newborn as a risk factor for sphinc-
ter injuries during delivery. p-Value was significant in this
case. Past researches on perineal trauma by vaginal deliver-
ies also stated that average birth weight is 3245.7 g expressed
that high birth weight is associated with anal injuries in vagi-
nal deliveries,12 which agrees with the present study. In the
present study, episiotomy was also performed for all women
during delivery. Performance of episiotomy during delivery is a
definite risk factor for sphincter injuries, particularly for obvi-
ous injury cases. As in studies carried out, it was stated in
the past that reducing the use of episiotomy in performed
researches was supported and showed that harm of routine
episiotomy usage is greater than its benefits.13 Also stated that
episiotomy is one the risk factors of reduction of normal action
of muscles, and it has role in urinary stress incontinence and
increase laceration of anal sphincters.14 In the present study
episiotomy method was used for these 5 patients that were
not relevant to anal sphincter damage.

The results of this study is limited because of small number
of patients and authors suggest same study with large number
of patients in future.

Conclusions

Like previous reports it seems that vaginal delivery is a risk
factor for anal sphincter injuries. Whether these injuries
were symptomatic or asymptomatic Endo-anal sonography
should be done for treatment planning. Here we  showed that
screening Endo-anal sonography could find asymptomatic
anal sphincter damages that would become symptomatic in
later ages. In order to propose Endo-anal sonography as a
screening tool we need further cost benefit studies.
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