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Correlations between Sonographically Measured Lower Segment Scar Thickness
and Actual Incision Site Scar Status after Repeated Caesarean Section.

Sumbul Nafeh', Habiba Sharaf Ali’, Manahil Jaffer’

ABSTRACT

OBIJECTIVE: To verify the sonographically measured thickness of the lower uterine segment caesarean-section (LUS-CS) scar with
incision site scar status in women undergoing repeated caesarean section to predict any obstetrical complication.

STUDY DESIGN: A cross sectional observational study.

PLACE AND DURATION: From 1% January 2016 to 30" June 2016. Department of Obstetrics & Gynecology of Zaiuddin University
Hospital, Kemari Campus, Karachi

METHODOLOGY: 208 patients with previous caesarean section were selected in whom Lower Uterine Segment (LUS) was measured
by abdominal ultrasound scan from 36 to 38 weeks. The scar was observed visually while performing caeserian section after
measuring by ultrasound and was categorized into five groupsi.e Normal, Thin, Very thin, Translucent and Scar dehiscence, to find the
association between scar thickness measured sonographically and visually found scar status. Also factors were observed which
influence the integrity of the caesarean section scar such as parity, BMI, previous vaginal deliveries, interval between the previous and
present caesarean section, and whether the present Caesarean section was done in emergency or as an elective procedure.

RESULTS: Significant association was found between the Lower uterine segment measurements by trans-abdominal ultrasound
during pregnancy and the status of scar at the time of delivery. 42.8% were found thin, 35.1% very thin, 7.7% translucent, 6.3%
dehiscence and 8.2% were found normal. No significant association was found between the status of scar with parity, BMI and labour
at previous caesarean section. Dehiscence was reported in 10.4% of women having a below average scar thickness in comparison to
3.9 % of women having an above average thickness.

CONCLUSION: Sonographic LUS thickness is a strong predictor for uterine scar defect in women with prior Caesarean section. The
ultrasonic measurement of thickness of the LUS (the lower uter ine segment) has a practical application in the decision on the mode of
deliveriesin women who had previously given birth by Caesarean section.
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INTRODUCTION or not is difficult to assess and this uncertainty lead to more

Caesarean sections. With the improvement in the ultrasound

There is rise in the Caesarean section rates throughout world* technology it is possible to evaluate the previous caesarean
due to which obstetrician were seeing more women with a section scar and measure the thickness of lower uterine
Caesarean section scar. Incomplete and poor healing of ascaris segment. There are various methods to correlate measurement
a known complication of Caesarean Section and can lead to of the LUS with the risk of uterine rupture or dehiscence, either
problems in subsequent pregnancy such as the risk of scar the full thickness of lower uterine segment is measured or only
pregnancy, a morbidly adherent placenta, scar dehiscence, or the muscular layer was measured using a trans-vaginal
uterine rupture’. To know whether the previous scar is defective approach. Measurement of lower uterine segment thickness at
term in women with previous Caesarean section is suggested as

1. MS Trainee a method to assess the integrity of previous Caesarean section
2. Professor of Obstetrics/Gynaecology scar. The thickness of lower segment is correlated inversely with
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) - N ) scar defect. It is said to be a fairly simple and non-invasive
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method to predict the scar dehiscence and rupture?

Correspondence to: The status of scar at the time of delivery will foretell which

Sumbul Nafeh women are good candidates for the trial of scar and can have a
MS Trainee normal vaginal delivery’ and which women are at risk of scar
Ziauddin University Karachi dehiscence and scar rupture. The thinner the lower uterine
Email: dr_sumbal@yahoo.com segment scars the more likely chances of the scar dehiscence

and its rupture at the time of delivery’
The primary outcome of our study is to find a correlation
between echo graphic measurements and features or the
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physical appearance of the Lower Uterine Segment at the time
of CS. (grades I-V) The secondary outcome is to determine the
correlation between different obstetrics factors such as the
parity, BMI, number of previous Caesarean Section, inter
delivery interval time, previous normal vaginal deliveries, labor
at previous delivery and the LUS thickness.

We conducted this study to verify the sonographically
measured thickness of the lower uterine segment caesarean-
section (LUS-CS) scar with incision site scar status in women
undergoing repeated caesarean section to predict any
obstetrical complication”.

METHODOLOGY

This cross sectional study carried out in the Department of
Obstetrics and Gynecology Ziauddin University Hospital Kemari
campus from 1" January 2016 to 30 June 2016, over a period of
sixmonths.

Two hundred and eight women with one or more than one
previous Cesarean section who had an ultrasound
measurement of the Lower Uterine Segment thickness
measured in the third trimester from 36 to 38 weeks and who
underwent either elective or emergency Caesarean section
were included in the study. Those women with placenta previa
or uterine anomaly were excluded as it is difficult to measure
the scar thickness in these women. Patient's demographics
characteristics such as age, parity, BMI, Gestational age at the
time of examination and at the time of delivery were recorded
on a prescribed Performa. Abdominal sonographic assessment
of LUS was carried in the third trimester of pregnancy. A
standard protocol for evaluating the LUS thickness was
developed and single senior designated obstetrician-sonologist
performed all the scans to avoid the inter observer differences
in the findings. Ultrasound examinations were performed by a
single Ultra mark 4 plus ultrasound unit equipped with 3.5 MHz
curvilinear array transducer to measure the LUS thickness.

The ultrasound was performed trans-abdominally with full
bladder. Lower uterine segment is identified by the
ultrasonologist as a two layer structure consists of an echogenic
layer which include a bladder wall and a less echogenic layer
representing myometrium. All women were followed up to the
time of delivery. After the opening of the abdominal cavity the
surgeon made an independent assessment of lower uterine
segment status and classified into groupsasfive grades thatis
normal, thin, very thin, translucent and scar dehiscence.

The scar was considered as normal when the lower segment is
developed®, thin when scar is thinned out but contents not
visible, very thin when contents are partially visible, translucent
when scar is glossy and contents fully visible, rupture when
there is obvious dehiscence. We considered normal looking and
thin scar as scar of above average thickness and very thin
translucent and scar dehiscence as scar of below average
thickens, Sonographic assessment of LUS thickness and any
abnormalities if any were noted. The normal or abnormal lower
uterine segment thickness (direct observation at surgery and
sonographic Impression) at 36 to 38 weeks was looked for
association with some of the present and previous obstetric

variables which influences the status of the scar at the time of
delivery. Some of the variables were obesity, history of previous
normal vaginal deliveries, number of previous Caesarean
section, whether or not women had labor pain prior to previous
Cesarean section, the inter delivery interval less or more than
18 months and whether the present Caesarean section was
done as an elective procedure or done in emergency. The
research was approved by Clinical review committee and ethical
review committee of Zaiuddin University.

Data was analyzed using SPSS version 20. Frequencies and
percentages were calculated for categorical variables. For
numerical variables mean and standard deviation was
calculated. Chi square was used to determine association
between different categorical variables P value of .05 was
considered significant. Prior permission was taken from all the
study participants explaining fully the objective and
methodology of the study.

RESULTS

A total of 208 women based on inclusion criteria were included
in our study. The mean age, parity and gravidity of study
participants were 27.45 + 4.85, 2.27 + 1.43 and 3.36 + 1.604
respectively. The ultra sonographically recorded mean scar
thickness was 0.34 + 0.23 mm and mean gestational age at this
examination was 35.63+3.54. The descriptive statistics of
categorical variablesis givenin Table - 1.

The women were asked that whether they had a prior
spontaneous vaginal delivery (SVD), 27.9 % (n = 58) reported
yes. Majority i-e 66.3% (n = 138) of the study participants were
paralor2,whereasonly2.9% (n=6)weregrand multipara.
Complications at the time of delivery were seen in only 2.9%
(n=6) of the women. Two of the women had ruptured uterus,
one had hysterectomy. When means of ultra-sonographically
measured scar thickness was compared using ANOVA, a
significant difference (p=.01) was found. The mean was highest
in women having a visually normal scar at time of deliveryi-e .36
+.07. The lowest recorded mean was .26 +.07 in those women
who had atranslucent scar at the time of delivery in contrastto a
higher mean of .29+.07 in women who had scar dehiscence and
suffered complications such as rupture and hysterectomy.
Several maternal and obstetrical factors which might have an
effect on status of scar at delivery were identified and
statistically significant association was found among certain
factors and scar status (Table - Il). The ultra-sonographically
measured thickness of the scar was categorized into two groups
of below average and above average thickness and statistically
significant association was found on its cross tabulation with
scar status at time of delivery (p=.01). Dehiscence was reported
in 10.4% (n=11) of women having a below average scar
thickness in comparison to 3.9 % (n=4) of women having an
above average thickness.

Factors at primary Cesarean operation that significantly
influence the status of LUS at term in subsequent pregnancies
were identified as interval between the present and last
delivery, whether normal vaginal delivery or Caesarean section.
The shorter the interval the more likely chances of scar
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dehiscence and a very thin and translucent scar. Similarly if the
caesarean section is done in emergency the likelihood of finding
scar dehiscence is high. These factors were observed while
performing CS.

In our study 255 of the women with Inter delivery interval < 18
months had normal scars, 29.2% had thin scars, 41.1% very thin,
3% with translucentand 4% had scar dehiscence. The Caesarean
section done on emergency grounds reported 92.25% of scar
dehiscence, 50% translucent, 36% very thin and 4% normal

scars, only 1 scar dehiscence was found with elective procedure.
The women with low parity had normal scarsi.e 68% and 59.2%
were scar dehiscence while in multi gravita 31.2% had normal
scars and 30.8% scar ruptures were observed. The women with
BMI in between 25— 30 reported the maximum scar dehiscence
rate of 69.2% and 56.2% had normal scars, only 1 scar
dehiscence was found in BMI 31 — 34 and more than 35.
(Detailed variables with relation to status of scar are shown in
Table-1I)

TABLE - I: FREQUENCY OF DESCRIPTIVE STATISTICS OF CATEGORICAL VARIABLES (N=208)

Factors Frequency(n) Percentage (%)
<25 47 22.6
25-30 119 57.2
BMI 31-34 34 16.4
>35 8 3.8
Yes 58 27.9
Prior SVD
No 150 72.1
No labour 144 69.2
Labour before Latent phase (< 4cms) 33 15.9
previous CS Active phase (>4 cms) 16 7.7
Labour (unspecified) 15 7.2
<18 months 68 32.7
Inter delivery interval | > 18 months 129 62
Unknown 11 5.3
Current CS Elective 145 69.7
Emergency 63 30.3
Normal 17 8.2
Thin 89 42.7
ztfa;:;‘:’:;car attime |y ey Thin 73 35.1
Translucent 16 7.7
Dehiscence 13 6.3
TABLE - ll: FREQUENCY OF ASSOCIATION BETWEEN THE SCAR STATUS (CS) AND MATERNAL AND OBSTETRICAL FACTORS (N-208)
STATUS OF SCAR (VISUAL) chi-
Normal Thin Very thin Translucent Dehiscence square p-
n= % n % n % n % n % value value
16 =89 =73 =16 =13
Inter <18 months 4 | 25 | 26 (292 | 30 |411| 3 | 188 | 4 | 308
delivery > 18 months 12 68.8 61 68.5 39 53.4 13 81.2 5 38.5 | 25.88 | 0.004
interval | ynknown 1 62| 2 [ 22| 4 |55] 0 0 4 | 308
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Current Elective 12 | 75 | 76 | 854 | 49 | 67.1 50 1 | 7.75
40.07 | 0.001
type of CS | Emergency 4 6.7 | 13 | 146 | 24 | 369 8 50 12 | 92.25
One to two 11 68.8 56 62.9 49 67.1 12 75 9 69.2
Parity Three to five 5 31.2 30 33.7 22 30.1 3 18.8 4 30.8 | 3.43 0.969
More than five 0 0 3 34 2 2.7 1 6.2 0 0
<25 2 12.5 25 28.1 13 17.8 5 31.2 2 15.4
25-30 9 56.2 50 56.2 47 64.4 4 25 9 69.2
BMI 22.06 | 0.106
31-34 4 25 13 14.6 10 13.7 5 31.2 1 7.7
>35 1 6.2 1 1.1 3 4.1 2 12.5 1 7.7
No labour 11 68.8 61 68.5 49 67.1 14 87.5 9 69.2
Labour Latent phase(< 4cms) 125 | 15 | 169 | 15 | 205 | © 0 0 0
previous 19.39 | 0.197
cs Active phase(>4 cms) 0 0 7.9 6 8.2 6.2 2 15.4
Labour(unspecified) 18.8 6.7 3 4.1 1 6.2 2 15.4
TABLE - 111: ASSOCIATION OF SCAR MEASURED ON ULTRASOUND AND VISUAL STATUS (N=208)
Scar measured on Ultrasound Complication seen visually (Scar Dehiscence)
Above average (Normal thin) 3.9%
Below Average (within translucent, Scar Dehiscence 10.4%

DISCUSSION

The main concern of obstetrician when dealing with women
with previous caesarean section is the risk of scar dehiscence
which is reported between 0.3 and 3.8 percent’. The rate of
caesarean section is going high especially in the women with
previous scars’. The low threshold to do repeate caesarean
section is uncertainty about the integrity of previous caesarean
section scar and the status of lower uterine segment (LUS). A
thin LUS is likely to rupture in subsequent pregnancies.”™ It is
therefore important to assess the integrity of LUS by ultrasound.
There are several methods to measure the LUS thickness, either
trans-abdominally or trans-virginally, measuring the whole
thickness of the LUS or the thickness of middle muscular layer
only. As described by Rozenberg’ there is inverse relationship
between LUS thickness and scar rupture and he found a LUS
thickness of 3.5mm protective against uterine rupture. The
findings of a meta-analysis indicate that there is a strong
association between the degree of LUS thinning measured near
term and the risk of uterine scar defect at birth. In their analysis
they found full uterine scar thickness varied from 2.0 to 3.5
mm."

Ejub Basic et al”in their study concluded that the women should
be given a trial of labor if the lower uterine segment thickness is
3to3.5mm. Inanother study the author found that patientsin
whom the lower uterine segment thickness is below 2.0 mm
have a high risk of uterine scar separation'. Sanlorenzo 0"
concluded thickness less than 1.8 mm can be reasonably
considered a valid with a higher risk of thin uterine scar. Other™
took 3 mm thickness as cut off. A recent study performing 20
307 LUS thickness measurements at different gestational age
determine an inverse correlation between LUS thickness and
gestational age with a mean thickness of 2.3 + 0.6 mm at 40
weeks of gestation "

In a similar study done in our department we derived 23.61 mm
as LUS thickness at which the normal vaginal delivery took place
in women with previous caesarean section™. In the present
study the mean LUS was found to be 0.34 + 0.23 mm .These are
the women in whom we observed a normal or slightly thin scar
atthetime of delivery.

On studying this factors that influences on LUS integrity such as
maternal weight, BMI and inter-delivery interval, we were
unable to find any significant difference between number of
previous caesarean section and scar defects. To reduce the rate
of scar related complication, LUS was measured through
ultrasound before performing caesarean section.

Landon™ in his review described that as time passes the quality
of uterine wound improves progressively we also found a
significant association between the time which elapsed since
the operation and the healing status. Another American study™
concluded that an inter delivery interval of less than 18 months,
but not between 18 and 24 months, be considered as a risk
factor for uterine rupture. In a very large multicenter,
retrospective, cohort study, Stamilio et al reported an adjusted
OR for uterine rupture of 3.05 (95% Cl, 1.36-6.87) in women
with an inter pregnancy interval less than 6 months, of 1.18
(95% Cl, 0.60-2.33) in women with an inter pregnancy interval
between 6 and 11 months, and of 1.00 (95% Cl, 0.56-1.79) for
women with an inter pregnancy interval between 12 and 17
months, compared with women with an inter pregnancy
interval between 18 and 59 months.”

Similar observations were noted by another author®, similarly,
Brahmalakshmy et al” in their study on different variables noted
an increase in the rate of abnormal LUS in women with inter-
delivery interval less than 18 months. Ejub Basic” also
considered parity not crucial in assessing the scar. Jennifer A
found BMI of more than 30 as a significant negative factor for a
successful vaginal birth after a previous caesarean section”. In
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another study BMI was significantly lower in the women who
delivered vaginally after previous caesarean section compared
to the women who failed to deliver vaginally®. Many studies
have associated thicker LUS in women whose previous
caesarean section was done during labor or who experienced
labor pains during primary cesarean”. Whereas another
researcher in their study observed a higher incidence of
abnormal LUS in women whose primary cesarean was done
during labor.”We found no substantial association in our study.
However significant association was found by observing the
scar visually while performing caesarean section with inter
delivery interval and current type of caesarean section, done
electively or in emergency. Women in whom cesarean section
was done in emergency had a thinner scar. The present study
showed that ultra-Sonographic evolution of the LUS during
pregnancy was well correlated with operative findings. Women
with a scar thickness of more than 3 mm can be given
reassurance that they can have a normal vaginal delivery as
their scar was found normal at the time of delivery. Kushtagi P,
Garepalli and B. L. Brahmalakshmy, Pralhad Kushtagi has also
seen a good correlation between the intra-operative grading of
LUS and its thickness measured by trans-abdominal ultrasound®
22

The main limitation of this study is to draw a conclusion due to
small sample size. There is a need to perform larger studies
especiallyin our set up to answer such important questions.

CONCLUSION

Sonographic LUS thickness is a strong predictor for uterine scar
defect in women with prior Caesarean section. The ultrasonic
measurement of thickness of the LUS (the lower uterine
segment) has a practical application in the decision on the mode
of pregnancies in women who had previously given birth by
Caesarean section.
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