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EDITORIAL

This second issue of Thai Journal of Obstetrics and Gynaecology (TJOG) 2022 contains many interesting
articles. One special article is “Confounding Factors in Noninvasive Prenatal Testing under Common Benign
Gynecologic Conditions”

Editor in Chief and managing staff of TUOG already attended “Introducing the new ThaiJO2.0 system.” on 18
February 2022. Editorial Board of TUOG looks forward to continuously raising the quality of the TJOG.

The Royal Thai College of Obstetricians and Gynaecologists (RTCOG) midyear meeting 2022 will be held
during 26-29 April 2022 at Dusit Thani Hua Hin Hotel, Phetchaburi, Thailand. The theme of this meeting is “Talking
OB-GYN 2022” All RTCOG members are cordially invited to participate this scientific meeting.

Due to the high number of COVID-19 infected cases, all RTCOG members please keep yourself and others
safe from COVID-19: social distancing, maintain at least a 1-metre distance, make wearing a mask a normal part,
regularly and thoroughly clean your hands with an alcohol-based hand rub or wash them with soap and water,
avoid touching your eyes, nose and mouth, cover your mouth and nose with your bent elbow or tissue when you
cough or sneeze, and avoid crowded or indoor settings.

Wish to see you at RTCOG midyear meeting 2022 at Dusit Thani Hua Hin Hotel, Phetchaburi, Thailand.

Wish all RTCOG members and families safe from COVID-19.

Prof. Vorapong Phupong, M.D.
Editor in Chief

VOL. 30, NO. 2, MARCH 2022 Phupong V. Editorial 77
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SPECIAL ARTICLE

Confounding Factors in Noninvasive Prenatal Testing under
Common Benign Gynecologic Conditions

Tharangrut Hanprasertpong, M.D.*

* Department of Obstetrics and Gynaecology, Faculty of Medicine, Srinakharinwirot University, Ongkharak, Nakhorn Nayok,

Thailand

ABSTRACT

Noninvasive prenatal testing (NIPT) is increasing in use in obstetric practice worldwide, including
in Thailand. While the efficacy of NIPT for prenatal aneuploidy detection is accepted, there are some
pathologic conditions that can interfere with the NIPT result, such as maternal autoimmune disease
or malignancies. Interestingly, some common benign gynecologic conditions, including uterine myoma,
endometriosis, and mature ovarian cystic teratoma, have been reported to be confounding effects of
maternal cell-free dexoxy ribonucleic acid (DNA) on the NIPT result.

Keywords: noninvasive prenatal testing (NIPT), cell-free DNA (cf-DNA).
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Noninvasive prenatal test

Noninvasive prenatal testing (NIPT) is a
modern modality to prenatally screen fetal
chromosomal abnormalities. It has been widely
implemented in obstetric practice due to its high
accuracy and proven clinical validity™. NIPT offers
intermediate efficiency for prenatal aneuploidy
detection, lying between biochemistry serum
screening and invasive prenatal diagnostic testing®.
In Thailand, a previous recent study reported that
91.1% of pregnant women agreed to participate in
Down syndrome screening®. NIPT can be applied
to analyze the fetal aneuploidy risk from fetal cell-free
dexoxy ribonucleic acid (cf-DNA) fragments circulating

78 Thai J Obstet Gynaecol

in the maternal blood. Such fetal cf-DNA is derived
from apoptotic cytotrophoblasts and it remains in
maternal circulation for a few days after delivery®.
After maternal blood sample collection, the cf-DNA
can be extracted and processed for DNA sequencing
using shotgun massively parallel sequencing (MPS).
Then the sequencing data can be analyzed and
compared with a sample obtained from the maternal
euploid fetus. An under-presentation or over-
presentation of calculated Z-scores is reported as a
suspected indication of the fetus being affected by
monosomy or trisomy, respectively. However, non-
reportable results are shown in some situations. A
possible cause of a non-reportable NIPT result is an

VOL. 30, NO. 2, MARCH 2022



insufficient fetal fraction, which may be caused by too
early gestation or the effect of a large maternal
weight®. Besides an insufficient fetal fraction, cf-DNA
originating from maternal apoptotic white blood cells
and maternal neoplastic cells can be represented in
the NIPT result and therefore can interfere in the NIPT
analysis®. Both epithelium and germ cell malignant
ovarian neoplasm have been reported to result in
false-positive or non-reportable results for NIPT"8),
Moreover, non-gynecologic malignancy, such as
gastric cancer, has been also identified during NIPT®),

Detection of circulating cf-DNA in
common cenign gynecologic neoplasm

Uterine leiomyoma, endometriosis, and mature
ovarian cystic teratoma are common benign
gynecologic diseases. The prevalence of uterine
leiomyoma during pregnancy has been reported to
be approximately 1.6% to 10.7%, depending on the
trimester and method of assessment®. Usually,
uterine leiomyomas are asymptomatic during
pregnancy!®. Endometriosis is a chronic gynecologic
disorder, with a prevalence in all reproductive-age
women of around 1% - 2%, who commonly present
with infertility, dysmenorrhea, chronic pelvic pain, and
dyspareunia®™. Although infertility is associated with
endometriosis, pregnancy can still successfully occur
after treatment. Mature ovarian cystic teratoma is
usually benign and asymptomatic during pregnancy.
The incidence of complicated mature ovarian cystic
teratoma during pregnancy, such as torsion, is
approximately 15% and it occurs more frequently at
10-17 weeks’ gestation™. A finding of circulating cf-
DNA arising from uterine leiomyoma, endometriosis,
and mature ovarian cystic teratoma has been
previously reported® 3-8, Circulating cf-DNA
originating from maternal cells is called maternal cf-
DNA. Analyzed cf-DNA in NIPT has been found to be
a mixture of maternal and fetal cf-DNA. Thus,
chromosomal copy-number alteration (CNA) of a
maternal origin can lead to the NIPT calculated

VOL. 30, NO. 2, MARCH 2022
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Z-score to show an under-presentation or over
presentation(®,

Confounding factors in NIPT by common
benign gynecologic diseases

Non-reportable NIPT is documented when a
questionable Z-score is observed. There are several
observed Z-score characteristics of NIPT in pregnant
women affected by common benign gynecologic
diseases, such as(®:

1. A highly negative Z-score of an autosome,
indicating an under-presentation of the Z-scores and
suggesting a suspected autosomal chromosome.
Most embryos/fetuses with autosomal monosomy or
sex chromosomes (lack of one member of a
chromosome pair) are not viable. Only some
individuals with monosomy of the sex chromosomes
(45X0, Turner’s syndrome) or partial autosomal
monosomy can  survive (9,

2. The observation of multiple chromosomal
and/or subchromosomal region abnormalities™, such
as abnormal Z-scores for both chromosomes 21 and
18. It is rare for a single fetus to survive with multiple
trisomies, especially at an advanced gestational age.

3. The combination indicates an increase
(over-presentation) for some genomic regions and a
reduction (under-presentation) for others(™®.

Clinical suggestions when a
confounding NIPT result by common
benign gynecologic diseases is
suspected

Until now, the clinical importance of a
confounding NIPT result by common gynecologic
conditions is still controversial. The prevalence of
non-reportable NIPT in pregnancy with the presence
of uterine myoma has been reported to be
approximately 3.75 cases per 100,000 pregnancies™.
The reasons for the low prevalence can be
hypothesized as follows: [i] Only 7 in 13 (54%)
leiomyoma hysterectomy or myomectomy specimens

Hanprasertpong T. Confounding Factors in Noninvasive Prenatal Testing 79
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have a clonal chromosome rearrangement detected.
The most common chromosomal aberrations in
uterine myomas are translocation, which means they
should not interfere with the calculated Z-score in the
NIPT process!”; [ii] maternal cf-DNA from a small
size tumor with low blood supply is low enough to
detect in the NIPT process(™®. Moreover, data on
chromosomal aberrations in endometriosis and
mature ovarian cystic teratoma are limited. There are
few case reports that have found confounding cf-DNA
in maternal blood"-'2. However, the significance of
the data remains limited and needs further
investigation.

Conclusion

In conclusion, NIPT in pregnancy with benign
gynecologic diseases, including uterine myoma,
endometriosis, and mature ovarian cystic teratoma,
still offers more benefits than the risk of non-reportable
results. However, proper pre-test counseling about
the non-reportable results should be provided. In
contrast, if a non-reportable result is shown in NIPT,
the obstetrician should carefully evaluate the causes
of the non-reportable result, including the Z-score
characteristic, which may be influenced by a maternal
confounding cf-DNA arising from common benign
gynecologic diseases. Detailed ultrasonographic
scanning as part of a pelvic organ survey should be
performed and a prenatal diagnostic procedure, such
as amniocentesis, may be indicated. Finally, further
study is warranted with an adequate sample size to
reveal the incidence of confounding cf-DNA from
maternal common benign gynecologic diseases.

Potential conflicts of interest
The author declares no conflicts of interest.
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ABSTRACT

Objectives: To evaluate the accuracy of a 12-hour urine collection compared to a 24-hour urine
collection for diagnosis of preeclampsia.

Materials and Methods: The diagnostic study was conducted between March and September 2020
at Maharat Nakhon Ratchasima Hospital, Thailand. The participants were pregnant women at
> 20 weeks of gestation composed with blood pressure > 140/90 mmHg or clinically suspected
preeclampsia. The participants were hospitalized for evaluation of blood and urine protein
analysis. The 24-hour urine protein collection was stratified to the two 12-hour urine protein
collection samples. The statistical analyses were used to analyze the accuracy of the test and
determine the appropriate cut-off value of 12-hour urine protein compared with the gold standard
of the 24-hour urine protein value.

Results: The study included 87 participants with 12-hour urine collection, which comprised 174
samples to compare with 24-hour urine collection. The incidence of preeclampsia was 47
patients (54%). The 12-hour urine collection included 174 samples. The appropriate cut-off value
was > 143 mg with sensitivity of 89.8%, specificity of 90.8%, and accuracy of 90.2% with near-
perfect agreement (Cohen’s kappa 0.82). The 12-hour urine collection test offered higher
accuracy than urine protein creatinine ratio and urine protein dipstick test.

Conclusion: The 12-hour urine collection provided high accuracy results and was the alternative test
to diagnose preeclampsia.
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Correspondence to: Sasipimon Sarnnok, M.D., Department of Obstetrics and Gynecology, Faculty of Medicine,
Maharat Nakhon Raltchasima Hospital, Nakhon Ratchasima 30000, Thailand. E-mail: gifisasjpimon
@gmail.com

Received: 29 September 2020, Revised: 11 November 2020, Accepted: 29 December 2020

82 Thai J Obstet Gynaecol VOL. 30, NO. 2, MARCH 2022



AauuNug1lunislasurali/sauluilagos 12 dalunnaunuilsurnilsanuly
fTaanae 24 gaTusluni1s93a88as5 L LU

AANNA A15uan, Ase1 NALLAN
UnAnga

Sngilszaen: Anmpnuusiugn lumslaTsiululaane 12 Falue Htasuasadiuie

JAAUASIENIS: N173981 893T8 IWIPINEILIANINTITUATINTANT FENINAUIAN-TLENE W.A.2563 lugsiisg
ﬁﬁﬁﬁéwmm%%m 20 diasf sauriuaauaulalings > 140/90 mmHg viralianeavdeniasasamituny gid
sasnisnlagnsuldlulrane e wamizideauazfuivnalagnz 24 Falue utiuilu 2 529 fidnsaaiaemiie
meaziufunalusiuluilaanas 12 $alue 2 Faeee et ldeuiumsitasede lusiuluilaaas 24 Falu
LL@gﬁvi/}”@%/zﬁmyvmiﬁb7/77mmw’z/?mmfﬂa‘ﬁuﬁmmmm@zﬁmwusjuﬁﬂ2umﬁﬁ@@”ﬁ/ﬂ??ﬂiﬁuﬁyﬁwﬁ‘“mmﬁu
fTaanaz 12 Falug

NaNISANEY: Annguaang N 87 au Alisiuluilaanas 12 Faluasuan 174 Fapeie nuandnrasassidluie 47
A (Yoriaz 54) uaznniiadenssdiihuiuivanzasdmsunaiulsiululagos 12 Faluede 143 Sadnia parw
wauENFaEAL 90.2, ANANNIETEAY 90.8, A laFaaas 89.8 uaz Cohen k 0.802 (Near prefect agreement) Iagl
UAUENNINNTT urine protein creatinine ratio Q< Urine protein dipstick

agul Unlusiuludaane 12 Falwdanuusiusadeudrege aunsnldidumadenvielunisiditasunsst
(i

Ardrany: Arsiiunse, [Usaululaaias, Usunnlisaululaaias 24 G2l

VOL. 30, NO. 2, MARCH 2022 Sarnnok S, et al. Accuracy of 12-hour versus 24-hour 83
Urine Collection for Diagnosis of Preeclampsia



Introduction

Hypertensive disorder in pregnancy is a
common disorder and leading cause of maternal and
perinatal mortality. In particular, preeclampsia is the
most dangerous and complicated condition which is
detected approximately 2-8% of all pregnancy and
16% of maternal death worldwide.1 Hypertensive
disorder in pregnancy is diagnosed when systolic
blood pressure is elevated = 140 mmHg and/or
diastolic blood pressure above 90 mmHg and occurs
after 20 weeks of gestation?. Proteinuria remains
an important diagnostic criterion for preeclampsia,
which differs from other maternal hypertensive
disorders®.

Proteinuria is defined by a few methods,
including a 24-hour urine protein collection, or urine
protein creatinine ratio (UPCR), or urine protein
dipstick test. However, 24-hour urine protein collection
is the gold standard to diagnose proteinuria, which
is defined as > 300mg/dL without others causes®4.
The difficulty of a 24-hr urine collection includes time
consuming and required hospital stay. This study
aimed to find the method to reduce time of urine
protein collection while providing high sensitivity and
specificity for the diagnosis of preeclampsia.

According to the prospective observational
study conducted by Siva et al®, a 12-hour urine
collection with a 150 mg cut-off values for proteinuria
was performed among pregnant women after 20
weeks of gestation with hypertension and suspected
preeclampsia. The study illustrated that 42% of
samples diagnosed with preeclampsia and the
specificity of test reached 91.7% with a sensitivity of
85.9% and no significant difference was found
between the time of collection®).

The aim of this study was to test the hypothesis
that a 12-hour urine collection could be used as the
gold standard instead of a 24-hour urine collection
for diagnosis of preeclampsia.

Materials and Methods

The study was conducted between March and
September 2020 at Maharat Nakhon Ratchasima
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Hospital, Thailand, after approval by the Committee
on Human Right Relate to Research Involving Human
Subjects. The study included participants who were
pregnant women at 20 or more weeks of gestation
with high blood pressure, defined by systolic blood
pressure (SBP) = 140 mmHg or diastolic blood
pressure (DBP) = 90 mmHg, or clinically suspected
preeclampsia conditions including headache,
epigastric pain, blurred vision, excessive weight gain,
leg edema, or abnormal presence of protein in
urine“®. The exclusion criteria limited the factors
affecting abnormal urine protein such as previously
identified nephropathy, abnormal vaginal discharge,
or urinary tract bleeding. The sample size was
determined from the following formula to estimate an
infinite population proportion. According to Silva
et al®, the equation was derived and substituted with
the following values: d=15% of sensitivity at 95%
significance level, sensitivity of 12-hour urine
collection = 0.85 and prevalence of preeclampsia was
0.420). As a result, the calculated sample size was
>79.

After the informed consents were collected, the
participants were admitted to observe their blood
pressure levels, routine blood and urine examination
(urine protein dipstick, UPCR, and 24-hour urine
collection) for diagnosis of preeclampsia. Blood
pressure measurement was regularly performed
every 4 hours or earlier in those with extremely high
blood pressure. The clinically severe feature of
preeclampsia was observed.

A 24-hour urine collection period was divided
into 2 periods of 12-hour urine collection, using 2
containers for collection. The collection time was
divided into the two periods because it aimed to
examine whether urine protein values of both periods
were correlated for diagnosis of preeclampsia. The
time to collection was labeled properly on both
containers to avoid confusion during collection and
laboratory test.

In this study, the participants must void
completely before the collection and urine samples
were sent for analysis and UPCR according to the
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standard protocol and they were required to void
before the collection and to urinate for the final
collection to ensure that the samples were collected
accurately for 12-hour collection.

Urine samples were sent to laboratory, where
the two containers were measured the amount of
protein in urine separately. Urine protein values were
reported in accordance with the time of collection.
The urine samples from both containers were
combined to generate a 24-hour urine collection
sample and used to analyze 24-hour urine protein
values. Finally, the two values of 12-hour urine protein
were compared with the 24-hour urine protein levels
(2:1 ratio). Moreover, reliability of the findings of 12-
hour and 24-hour urine collection were considered
by comparing amount of creatinine secretion in terms
of lean body mass (in kg). The creatinine secretions
in the participants were approximately 15-20 mg/kg™.

The mean blood pressure values during
hospitalization were analyzed. A 12-hour urine
protein, 24-hour urine protein, UPCR and urine
protein dipstick were collected. The final diagnosis

Potential eligible population
(n=92)

was confirmed after 24-hour urine collection. All
participated pregnant women were monitored closely
during pregnancy until labor to detect their pregnancy
outcomes and observed the incidence of preeclampsia.

The data were analyzed using STATA/IC
software version 12.0. The continuous data were
expressed to assess normal distribution. The Cohen’s
kappa test was used to assess the reliability of a 12-
hour collection method compared with a 24-hour
collection method. To evaluate the validity of the 12-
hour test, sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV),
accuracy, and correlation of the two periods of urine
collection times were calculated®.

Results

A total of 92 eligible pregnant women were
recruited. Five women were excluded from the study:
one participant refused to treatment, two participants
diagnosed with chronic hypertension with proteinuria,
and two participants diagnosed with nephrotic or
nephritis syndrome (Fig. 1).

Exclusion

F Refused to treatment (n=1)

Chronic hypertension with
proteinuria (n=2)

Nephrotic/nephritis syndrome

Eligible population
(n=87)

(n=2)

Fig. 1. Flow diagram for the study population.

The remaining 87 women were included in the
study. The 12-hour urine collection included 174
samples compared with 24-hour urine collection (ratio
2:1). In which 47 women were diagnosed with
preeclampsia (54%). The baseline characteristics of
participants were illustrated in Table 1.

As shown in Table 1, participated pregnant

VOL. 30, NO. 2, MARCH 2022

women were between the ages of 17-43 years with the
mean age of 31 years old and 52.9% of them were
obesity (pre-pregnancy body mass index (BMI) > 27
kg/m?). The prevalence of underlying disease of overt
diabetic mellitus and chronic hypertension was found
equally at 23% and 8% of patients had both diseases.
The rate of women with history of previous pregnancy
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with preeclampsia was 8%. After the confirmation of
24-hour urine protein collection for diagnosis
preeclampsia, the incidence of preeclampsia and
chronic hypertension with superimpose preeclampsia
were 47 participants (54%). After pregnancy follow-up,
6 participants (15%) diagnosed with gestational
hypertension or chronic hypertensions (without

Table 1. Characteristics of the participants (n = 87).

abnormal proteinuria) were categorized as preeclampsia.
The study found that the mean gestational age at
delivery was 36 weeks, term delivery was 64.4%, and
preterm birth was 34.5%. One woman was diagnosed
with chronic hypertension with superimposed
preeclampsia at 20 weeks of gestation and terminated
the pregnancy.

Characteristics Mean Median
(min-max)
Age, years 30.9 +6.11 31 (17-43)
Parity
Nulliparity 29 (33.3%)
Multiparity 58 (66.7%)

Gestational age (GA), weeks
Singleton pregnancy
Twin pregnancy
Body mass index (BMI), kg/m?
Pre-pregnancy
During admission
History preeclampsia previous pregnancy
Underlying disease
Overt diabetic mellitus (DM)
Chronic hypertension (CHT)
Both CHT and DM
Systemic lupus erythematosus
Obesity, BMI = 27kg/m?
Blood pressure during admission, mmHg
Mean SBP
Mean DBP
Diagnosis
Gestational Hypertension (GHT)
Preeclampsia
Chronic hypertension (CHT)
CHT with superimpose preeclampsia
Not pregnancy induced hypertension*
Preeclampsia after diagnose GHT/CHT
GA at delivery, weeks
Abortion
Preterm
Term

33.7 + 4.36
85 (97.7%)
2 (2.3%)

35 (20-40)

274 (17.5-49.9)
32.7 (20.0-56.4)
7 (8%)

20 (23%)
20 (23%)
8 (9.2%)
1(1.1%)
46 (52.9%)

144.4 + 12.97
92.31 £9.13

140 (120-190)
90 (75-120)

24 (27.5%)
39 (44.8%)
13 (14.9%)
8 (9.2%)
3 (3.6%)

6 (15%)
36.25 + 3.17
1 (1.1%)
30 (34.5%)
56 (64.4%)

37 (21-40)

* Not meet eligibility criteria of pregnancy induced hypertension or chronic hypertension
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As shown in Table 2, the median represented the
findings in this study because the data were not
normally distributed. The median 24-hour urine protein
was 310 mg and the medians of 12-hour urine protein
between the first and the second collection of proteinuria
were 151 and 155 mg, respectively.

The receiver operating characteristic (ROC)

Table 2. Urine protein values.

curve was employed for the analysis of all 174
samples for 12-hour urine protein collection. The
purpose was to identify the sensitivity and specificity
of 12-hour urine protein method for diagnosis of
preeclampsia compared with 24-hour urine protein
method. The area under ROC curve was 0.964 (95%
confidence interval (Cl) 0.942-0.986). (Fig. 2)

Urine protein values

Median
(min-max)

24-hour urine collection (mg)
12-hour urine collection (mg)
The first period of proteinuria
The second period of proteinuria

310 (79.2-12974)

151 (14.5-7906)
155 (11.6-4191)

0.50 0.75 1.00
L L !

Sensitivity

0.25
L

0.00
L

T T
0.00 0.25

T
0.50
1 - Specificity

Area under ROC curve = 0.964 (95%Cl: 0.942 to 0.986)

Fig. 2. Sensitivity and specificity of 12-hour urine protein for diagnosis of preeclampsia.

The results appeared that the 12-hour urine protein
collection obtained high sensitivity and specificity
compared with 24-hour urine protein collection for
diagnosis of preeclampsia. The optimal cut-off value of
12-hour urine protein obtained in this study was = 143
mg. This cut-off value presented the highest accuracy of
90.2% and provided a high sensitivity of 89.8%, specificity
of 90.8%, PPV of 92.6%, and NPV of 87.3%. Given the
cut-off point of > 150 mg as indicated in the study of Silva
et al® and colleagues, the sensitivity of 85.7% with 90.8%
specificity, 92.3% PPV, 83.1% NPV, and 87.9% accuracy
were presented in this study.

In addition, Tun et al® and Vinayachandran and
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Darsana™ suggested the high cut-off value of 12-hour
urine protein at = 165 mg, of which it provided high
specificity of 100%® and 94.7%9, respectively. The
findings from this study were consistent with the previous
studies®'9 (78.6% sensitivity, 97.4% specificity, 97.5%
PPV, 77.9% NPV, and 86.8% accuracy). The cut-off value
of 12-hour urine protein at = 165 mgq illustrated high
specificity and PPV, but declined in sensitivity, NPV, and
accuracy in comparison to those presented in the cut-off
values of 143 and 150 mg.

It was concluded that the cut-off value of 12-hour
urine protein of > 143 mg was more appropriate and
optimal cut-off to offer higher sensitivity, unchanged
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specificity, accuracy with Cohen’ kappa value 0.802 (Near
perfect agreement) (Table 3).

In addition, this study further assessed the
accuracy of the other tests used to verify proteinuria,
including UPCR and urine protein dipstick. Asillustrated
in Table 3, the UPCR test provided 78.8% accuracy, 73%
sensitivity, 86% specificity, 87.8% PPV and 70.5% NPV
with Cohen’ kappa value 0.579 (Moderate agreement).
The urine protein dipstick test had the lowest accuracy
approximately 67.8% accuracy, 59.2% sensitivity, 78.9%
specificity, 78.4% PPV and 60% NPV with Cohen’s kappa
value 0.368 (Fair agreement). It is illustrated that the
12-hour urine collection test was the best diagnostic test
for preeclampsia rather than UPCR and urine protein

dipstick test because of high accuracy, specificity,
sensitivity, and yielding substantial-near perfect
agreement.

Overall, it would appear that the present findings
reasonably confirm that the 12-hour urine protein
collection provided acceptable accuracy for diagnosis of
preeclampsia.

The sensitivity and specificity of 12-hour urine
protein by duration were explained by the ROC curve
area. The area under the ROC curve of 12-hour urine
protein between the first period and the second period
of urine collection were 0.964 (95%CI 0.931-0.966) and
0.967 (95%CI 0.938-0.996), respectively and there was
no statistically significant difference (p = 0.8726)

Table 3. Reliability and validity of 12-hour urine protein, UPCR, and urine protein dipstick test compared with 24-

hour urine protein for diagnosis of preeclampsia.

Cut-off Cohen k p value Sens Spec PPV NPV Accuracy
point (95%Cl) (95%Cl) (95%Cl) (95%Cl) (95%Cl)
12-hour urine collection
> 143 0.802 < 0.001 89.8 90.8 92.6 87.3 90.2
(0.713 - 0.891) (82 - 95) (81.9-96.2) (85.4 - 97) (78 - 93.8) (84.8-94.2)
> 150 0.757 < 0.001 85.7 90.8 92.3 83.1 87.9
(0.660 - 0.854) (772 - 92) (81.9-96.2) (84.8 - 96.9) (73.3 - 90.5) (82.1-92.4)
UPCR
>0.3 0.579 < 0.001 73.5 86.1 87.8 70.5 78.8
(0.409 - 0.749) (58.9 - 85.1) (70.5 - 95.3) (73.8 - 95.9) (54.8 - 83.2) (68.6 — 86.9)
Urine protein dipstick
> 1+ 0.368 0.001 59.2 78.9 78.4 60 67.8
(0.182-0.555) (44.2-73) (62.7-90.4) (61.8-90.2) (45.2-73.6) (56.9-774)

Sens: sensitivity, Spec: specificity, PPV: positive predictive value, NPV: negative predictive value, Cl: confidence interval, UPCR: urine protein

creatinine ratio

5,000

4,000

2,000

UP12hr (2)

2,000~

r=0.863, p<0.001

T T
0 2,000 4,000 8,000

UP 12 hr (1)

£,000

Abbreviation:

UP12hr(1) = The first period of urine collection,
UP12hr(2) = The second period of urine collection,
r = Pearson correlation coefficient

Fig. 3. Correlation of timed urine collection between two periods.
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The study found that time to collection of 12-hour
urine was correlated with the diagnosis of preeclampsia.
The reliability identified by interclass correlation
coefficient (ICC) was 0.902 (95%CI 0.850-0.9360) and
Pearson correlation was 0.863 (p < 0.001). (Fig. 3)

Discussion

Preeclampsia is the syndrome of a new-onset
character of high blood pressure with proteinuria after
20 weeks of gestational age. At present, diagnosis of
preeclampsia without proteinuria is acceptable when
the presence of extremely high blood pressure
measurement at = 160/100 mmHg or clinically severe
feature of preeclampsia conditions; including headache,
abnormal vision, epigastrium pain, pulmonary edema,
or abnormal laboratory consisting of low platelets,
hemolysis, elevate liver enzyme, creatinine, or
coagulopathy®.

However, pregnant women with high blood
pressure without extremely high blood pressure or
absent clinically severe feature form of preeclampsia,
the 24-hour urine protein collection is the gold standard
test to verify proteinuria™®. Even if, the UPCR and urine
protein dipstick methods provide low accuracy, the tests
could be used as a rapid test for diagnosis of
preeclampsia and immediate optimal management.

Two-thirds of the participants were multiparity
which differ from the previous knowledge, in which
nulliparity increased the risk of preeclampsia. The data
were analyzed and found that the multiparous
participants in this study were significantly associated
with high maternal age which increased to 41.4% (p =
0.024) and were not associated with overt diabetes,
chronic hypertension, or obesity. Both nulliparous and
multiparous participants did not represent the risk of
pregnancy hypertension in this study.

The mean blood pressure values during
admission included the SBP of 144.4 mmHg (120-
190 mmHg) and the DBP of 92.3 mmHg (75-120
mmHg). Most participants who had high blood pressure
were included in the study, except for the 3 participants
with normal blood pressure consistently. They were
included because of the presence of signs and
symptoms of preeclampsia; however, their final

VOL. 30, NO. 2, MARCH 2022

diagnoses were not eligible for diagnosed pregnancy-
induced hypertension and remained in the analysis.

This study stratified the 24-hour urine collection
to two periods of collection, using 2 samples of 12-hour
urine collection and compared with 24-hour urine
protein as a ratio (2:1). The findings revealed that the
appropriate cut-off value of 12-hour urine protein was
at = 143 mgq, yielding the highest accuracy up to 90.2%
with reliability indicated by the Cohen’s kappa value of
0.802 (Near perfect agreement). Apparently, the
findings provided evidence that the accuracy of cut-off
value at = 143 mg was higher than the cut-off value at
> 150 mg, presented in previous study conducted by
Silva et al®, where the accuracy was 87.9% with the
Cohen’s kappa value of 0.757 (substantial agreement
interpretation).

The study showed that the proper cut-off value
at = 143 mg was lower than the cut-off value presented
in the previous study. These findings suggested the
knowledge to early diagnosis of preeclampsia or
consideration of preeclampsia in a case when urine
protein value was below 150 mg and the cut-off value
> 150 mg of 12-hour urine collection was used.

The 12-hour urine collection test was the best
diagnostic test for preeclampsia rather than UPCR and
urine protein dipstick test because of high accuracy,
specificity, sensitivity, and yielding substantial-near
perfect agreement.

Time to collection of 12-hour urine protein was
correlated with the diagnosis of preeclampsia. The
correlation between the two periods of collection were
explained by Pearson correlation coefficient of 0.863
(p <0.001) and ICC = 0.902 (95%CI 0.850-0.936).

The strength of study had several. First, it was
the prospective diagnostic study. Second, the findings
were examined from urine protein values and other
laboratory test results which deliver unbiased results.
The limitation of the study was small sample size used
in the analysis which could affect reliability.

Conclusions

In conclusion, the 12-hour urine protein collection
offered the acceptable accuracy compared with the gold
standard of 24-hour urine collection for diagnosis of
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preeclampsia. The appropriate cut-off value of 12-hour
of urine protein for diagnosis of preeclampsia in this
study was = 143 mg with 90.2% accuracy.
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ABSTRACT

Objectives: To compare the efficacy of 11.25 mg-leuprolide acetate (Enantone L.P.) and 150 mg-
intramuscular depot medroxyprogesterone acetate (DMPA-IM) (Depo-Progesta) in the reduction
of pelvic pain score, satisfaction of the patients after 3 months of treatment and associated side
effects.

Materials and Methods: The study design was based on a randomized controlled trial, which was
conducted in thirty-six patients who attended gynecologic outpatient department at Her Royal
Highness Princess Maha Chakri Sirindhorn Medical Centre (MSMC). These patients were
randomized into two groups, either the 11.25 mg-leuprolide acetate or the DMPA-IM group at
their first visit. The pelvic pain scores were gathered by using the numerical rating scale at their
first visit and 3 months after treatment. The satisfaction score was gathered by using rating
scale 1-10. Side effects were collected data as yes or no. Mann-Whitney U test was used to
evaluate both the efficacy through the improvements in pelvic pain score and patient’s satisfaction
score. Finally, Chi-square test was used to evaluate side effects of both medications.

Results: The efficacy to reduce the pelvic pain score was similar between the 11.25 mg- leuprolide
acetate and DMPA-IM group after 3 months of treatment. After the treatment, pain score was
reduced from 7.00 (6.00, 8.00) [median (interquartile range)] to 2.00 (0.00, 2.00) in leuprolide
acetate group and from 8.50 (6.00, 10.00) to 2.00 (2.00, 3.00) in the DMPA-IM group. The
median (interquartile range) reduction in pain score was 73.21% (55.56, 100.00) in leuprolide
acetate group and 71.43% (60.00, 80.00) in DMPA-IM group. However, this reduction did not
show statistical significance between groups. Concerning the secondary objectives of this
study, the median (interquartile range) of satisfaction score was 9.00 (7.00, 10.00) in leuprolide
acetate group and 8.00 (8.00, 9.00) in DMPA-IM group at 3 months after treatment which were
considered high but were not statistically significant between groups. In this study hot flashes
were more commonly experienced by the patients in the leuprolide acetate group with statistical
significance. In contrast, vaginal spotting was more common in patients of the DMPA-IM group.
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Other side effects such as night sweat, mood swing and vaginal dryness experienced by these
patients were not statistically different between groups.

Conclusion: This double-blinded randomized controlled trial demonstrated that 11.25 mg-Leuprolide
acetate was as effective as 150 mg-DMPA-IM in terms of reduction in endometriosis-related pain
and patient satisfaction at 3 months after the initial treatment without significant differences.
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Introduction

Endometriosis is one of the most common and
troublesome gynecological diseases experienced
by females of reproductive age. Itis generally known
as a chronic condition in which the endometrial
tissue grows outside the endometrial cavity. The
tissue usually seeds within the pelvic cavity, such
as pelvic viscera, pelvic organs and the peritoneum(?.
Extra-pelvic endometriosis is less common; however,
it could present in the lungs, brain, and gastrointestinal
tract®. Symptoms commonly found in patients
include dysmenorrhea, pelvic pain and infertility.
The incidence is approximately 70-90% of those who
are presented with pelvic pain®. However, the
clinical presentation is quite inconsistent, with some
patients experiencing severe symptoms while the
others have little to no symptom. Generally,
endometriosis could be diagnosed clinically in
patients presenting with progressive dysmenorrhea,
chronic pelvic pain, dyspareunia and infertility©®.
Many institutes advocate treatment of patients who
are clinically diagnosed in order to decrease the
percentage of those with subsequent complications®.
Apart from those with surgical indication or those
with fertility desire, the mainstay of treatment is
medical intervention. There is no evidence as to
which regimen is the most superior. Treatment is
often personalized by patient’s compliance and
response to treatment, drug tolerance, and financial
status. Examples of hormonal treatment are
progestogen, anti-progestogen and gonadotropin
releasing hormone agonist (GnRH agonist) 9.

Progestogen has anti-endometriotic effects. It
triggers endometrial decidualization which
consequently leads to gradual endometrial thinning.
However, its downside may be vaginal spotting,
weight gain and delayed return of ovulatory
function279 GnRH agonist, on the other hand,
provides non-pulsatile stimulation to the
hypothalamus, and thereby decreases estrogen level
through inhibiting luteinizing hormones and follicle
stimulating hormones production(:210.11),
Furthermore, it can also reduce adhesion formation
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by decreasing plasminogen activator and matrix
metalloproteinase activities("?. Since the inhibition
occurs at the top of the hormonal cascade, GnRH
induces a state of reversible pseudomenopause
which may effectively cause regression of
endometriotic lesions. However, patients may
experience several symptoms mimicking true
menopause with an increased risk of osteoporosis
after 6 months use®.

In most public hospitals in Thailand, the most
commonly used medical treatment of endometriosis
are depot medroxyprogesterone acetate (DMPA)
and leuprolide acetate™. Although DMPA appears
to be a cost-effective choice, leuprolide acetate or
GnRH agonist is believed to have a greater potency
in reducing estrogen level and causes better
regression of endometriotic lesions due to its efficacy
to reduce estrogen level more than DMPA.

The primary objective of this study was to
compare the efficacy of 11.25 mg-leuprolide acetate
and 150 mg-intramuscular depot medroxyprogesterone
acetate (DMPA-IM) in the reduction of pelvic pain
score at 3 months after initial treatment. Moreover,
the secondary objectives were to compare
satisfaction of the patients at 3 months after initial
treatment and associated side effects during 3
months of treatment.

Materials and Methods

This study was conducted as a prospective,
double-blinded, randomized controlled trial in
clinically diagnosed endometriotic patients attending
gynecologic out-patient department (OPD) at HRH
Princess Maha Chakri Sirindhorn Medical Center
(MSMC) during July 2019 to September 2020. This
study was approved by the institute’s ethics
committee (registration number SWUEC/F-436/2561).

In this study, the sample size was estimated
from pilot study that showed mean of pain score
after treatment as 1.14 & 2.29 and standard deviation
as 2.29 with two-tail test, with an alpha-error of 5%,
90% power and ratio of 1:1. Therefore, the number
of participants in study were 18 in each group.
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The target population were those presented
with pelvic pain or dysmenorrhea without being
clinically diagnosed with endometriosis. We included
patients with history and physical examination which
suggest endometriosis. The inclusion criteria were
the presence of clinically diagnosed endometriosis-
associated pelvic pain over at least 6 months in
females between the age of 18 to 49, which was
defined as progressive dysmenorrhea, non-cyclical
chronic pelvic pain and deep dyspareunia, with
progressive dysmenorrhea as the main chief
complaint. To diagnose the patients, clinical
examination was done which included inspection of
the vagina using a speculum especially at posterior
fornix of vaginal wall, bimanual and rectovaginal
palpation to search for infiltration or nodules of the
vagina, uterosacral ligaments or pouch of Douglas,
and detection of any painful induration. Transvaginal
ultrasound was used to find the ovarian endometrioma
and to rule out other diagnoses such as adenomyosis,
myoma uteri or adnexal mass that may cause
symptoms mimicking those of endometriosis. The
exclusion criteria included pregnancy, continuous
use of hormonal therapy and medical diseases
including diabetes mellitus, dyslipidemia, venous
thrombosis, coronary artery disease, stroke,
epilepsy, osteoporosis, chronic liver disease. In
addition, those with a history of breast or gynecologic
malignancy which could be stimulated by hormone
and those with undiagnosed abnormal uterine
bleeding were also excluded. More specific to the
medications used in this study, patients with a
history of hypersensitivity to DMPA or leuprolide
acetate (i.e. urticaria, puffy eyelids or respiratory
distress), and those that cannot tolerate side effect
of the drugs such as hot flashes or vaginal spotting.
Finally, those with fulfilled indications for surgical
management or cases which pathological tissue was
required due to inability to rule out malignancy were
excluded as well.

Patients who agreed to participate provided a
signed informed consent upon recruitment and were
asked to complete a questionnaire evaluating the
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presence and severity of dysmenorrhea, deep
dyspareunia and non-menstrual pelvic pain graded
by a score of 0 to 10 using the numerical rating scale
(NRS). In addition, information gained from physical
examination including pelvic tenderness or induration
were also recorded on the questionnaire.
Subsequently, these patients underwent simple
randomization to either 150 mg-DMPA-IM (Depo-
Progesta 150 mg/3mL) or 11.25 mg-leuprolide
acetate (Enantone L.P. 11.25mg), both via
intramuscular route. Both the researchers and
patients were blinded to the randomization. The
patients were injected with these medications by a
nurse at the gynecologic OPD and sent home after
a short duration of observation for immediate side
effects.

A follow-up by phone was done at 1 and 2
months after initial treatment and a follow-up visit of
the patients included in this study was 3 months
after the initial treatment. Severity of pain was
reevaluated in the follow-up visit using the NRS.
Satisfaction score was recorded as a grade based
on a scale of 1to 10. Finally, the side effects caused
by the medications, for example, hot flashed, night
sweats, mood swings, vaginal spotting and dryness
were categorically recorded as either yes or no.

Thirty-nine patients (n = 39) were initially
eligible for participation in which 3 patients were
excluded from data analysis due to loss to follow-up,
recently diagnosed cervical lesion and subsequently
deny participating, and inability to tolerate side
effects of leuprolide acetate. Therefore, thirty-six
women (n = 36) were included in data analysis. All
analyses were done using Stata version 15.1
(StataCorp. Stata statistical software: Release 15.1.
College Station, TX: Stata Corporation, Texas, USA,
2017). Normality of data was tested before analysis
using Shapiro-Wilk test. Continuous data between
the two intervention groups were tested by
independent t-test and Mann-Whitney U test for
parametric, and non- parametric distribution,
respectively. Chi square test or fisher exact test was
used to test categorical data. All statistical analyses
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were two-tailed, and the significance level of 0.05
was used. 95% confidence interval was calculated.

Results

After corresponding to the inclusion and
exclusion criteria shown in Fig. 1, the demographic
characteristics of the patients included in this study
are shown in Table 1. The mean age was 33.44 +5.83
years in leuprolide acetate group and 33.11 + 1.69 in
DMPA-IM group. The median weight and BMI of

patients were 56.00 (53.25, 61.60) kilograms and
22.00 (19.86, 24.52) kg/m? in leuprolide acetate
group and 56.00 (53.25, 61.60) and 22.46 (21.33,
28.47) kg/m? in DMPA-IM group. The median scores
of chronic pelvic pain and duration of symptoms of
leuprolide acetate group were 7.00 (6.00, 8.00) and
12 months (6, 36), while those were 8.50 (6.00, 10.00)
and 18 months (12, 36) for the DMPA-IM group. The
two groups revealed no significant differences in these
baseline characteristics.

39 Randomized patients

/

\

20 Depot medroxyprogesterone acetate

19 Leuprolide acetate

v

v

1 recently diagnosed cervical lesion
1 loss to follow-up from study

1 inability to tolerate side effects of
leuprolide acetate (hot flash)

v

18 included in analysis

v

18 included in analysis

Fig. 1. Profile of patient follow-up following randomization to either depot medroxyprogesterone acetate or

leuprolide acetate.

Table 1. Demographic characteristics.

Characteristic Depot medroxyprogesterone Leuprolide acetate p value

acetate (n = 18) (n=18)
Age (year), mean = SD 33.11+1.69 33.34+5.83 0.880*
Weight (kgs), median (IQR) 56.50 (47.50, 65.50) 56.00 (53.25, 61.60) 0.824**
BMI (kgs/m?), median (IQR) 22.00 (19.86, 24.52) 22.46 (21.33, 28.47) 0.700**
Pelvic pain score, median (IQR) 8.50 (6.00, 10.00) 7.00 (6.00, 8.00) 0.082**
Duration(months), median (IQR) 18 (12, 36) 12 (6, 36) 0.471**

SD: standard deviation, IQR: interquartile range, BMI: body mass index

*Independent T-Test, ** Mann-Whitney U test

Pelvic pain scores after the initial treatment in
both groups are shown in Table 2. After the treatment,
pain score was reduced from 7.00 (6.00, 8.00) to 2.00
(0.00, 2.00) in leuprolide acetate group and from 8.50
(6.00, 10.00) to 2.00 (2.00, 3.00) in the DMPA-IM group
at 3 months after treatment. Therefore, the pain score
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was significantly reduced from baseline in both groups.
but were not different in terms of statistical significance
between them.

Concerning the secondary objectives of this
study, the satisfaction score was 9.00 (7.00, 10.00) in
leuprolide acetate group and 8.00 (8.00, 9.00) in DMPA-
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IM group at 3 months after treatment, which were not
statistically significant between groups.

The associated side effects arising from both
medications used during this study are shown in
Table 3. Hot flashes were more commonly
experienced by the patients in the leuprolide acetate

group with statistical significance. In contrast,
vaginal spotting was more common in patients of
the DMPA-IM group. Other side effects such as night
sweat, mood swing and vaginal dryness experienced
by these patients were not statistically different
between groups.

Table 2. Pelvic pain score after receiving medication.

Pelvic pain score Depot medroxyprogesterone Leuprolide acetate p value*
acetate median (IQR) median (IQR)
Baseline pain score 8.50 (6.00, 10.00) 7.00 (6.00, 8.00) 0.082
After 3 months 2.00 (2.00, 3.00) 2.00 (0.00, 2.00) 0.274
% Improvement after 3 months 71.43 (60.00, 80.00) 73.21 (55.56, 100.00) 0.274
IQR: interquartile range
*Mann-Whitney U test
Table 3. Side effect of medication.
Side effect of medication Depot medroxyprogesterone Leuprolide acetate p value*
acetate n (%) n (%)
Hot flash 11/18 (61.11) 14/18 (77.78) 0.018
Night sweat 11/18 (61.11) 12/18 (66.67) 0.729
Mood swing 11/18 (61.11) 10/18 (55.56) 0.735
Spotting 16/18 (88.89) 6/18 (33.33) 0.001
Vaginal dryness 7/18 (38.89) 10/18 (55.56) 0.317

*Chi-square test

Discussion

Based on this study, the cohort of population was
selected based on the clinical diagnosis of endometriosis
and its associated pain, primarily through history taking
and physical examination. From the review of literature,
the variety of presenting symptoms and its severity is
usually not correlated with the type or size of
endometriotic lesions found via diagnostic
laparoscopy®™. Currently, there are many treatment
options of endometriosis including medical and surgical
options. Medical treatment is a choice for patients who
do not wish for pregnancy and require reduction in
endometriosis-related pain. On the other hand, surgical
option which is more invasive seems appropriate for
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patients who have fertility need and require reduction
in pain. In this study, we aimed to compare two of the
most commonly used medical treatments in practical
management. Firstly, leuprolide acetate, its action to
inhibit the hypothalamic-pituitary-ovarian axis and
subsequent endometrial growth to menopausal-like
state makes it an effective choice but its cost may
prevent some patients from selecting this option. For
DMPA-IM, it is commonly used in clinical practice
because of its efficacy in reducing endometriosis-related
pain, well-documented safety profile, and cost-
effectiveness. The medications chosen in this study
are those that are traditionally used to treat endometriosis-
associated pain and have established a well-known
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safety profile and efficacy comparable with surgical
management.

In general, the medical treatments selected in
this study are more cost-effective compared with
surgery™. In fact, the mechanism of actions of these
medications are to suppress endometrial proliferation
and therefore are commonly used in the clinical setting
of endometriosis™". Based on previous studies, the
utilization of both depot medroxyprogesterone acetate
and leuprolide acetate led to good clinical outcomes in
terms of reducing endometriosis-related pain. From
Crosignani, et al. result and in the same way Schlaff et
al found that after administration of subcutaneous depot
medroxyprogesterone acetate or leuprolide acetate
every 3 months for a total of 6 months could reduce
pain score at 6 and 18 months after treatment+19,

In this randomized, double-blinded controlled
trial, leuprolide acetate was shown to be as effective as
DMPA-IM in the reduction of endometriosis-associated
pain at the follow-up of 3 months after treatment.
Theoretically, endometriosis involves local estrogen
production and subsequent activation of estrogen
receptors which produces various cytokines such as
interleukin (IL)-6, IL-8, tumor necrotic factor (TNF)-
alpha®. From previous literature, leuprolide acetate
acts by inhibiting the HPO axis, while progestins
activates the pituitary progesterone receptors creating
hypoestrogenic and hyperprogestrogenic systemic
environment and possibly amenorrhea. However,
recent studies also suggest that progestins act locally
by inhibiting cytokines such as IL-6, IL-8 and TNF-alpha
which is dependent on the expression of their target
receptors in an inflammatory environment”. Although
these medications work through slightly different
mechanisms, their efficacy appears to be similar.

Based on this study, both leuprolide acetate and
DMPA-IM led to good patient satisfaction with the score
of 8-9 from 10. It is considered to be in high level
because of reduction in pain score after treatment and
associated side effect that can be tolerated. This finding
was consistent with the previous literature from
Crogsignani which found that the quality of life was
greatly improved by using Endometriosis Health
Profile-30 Questionnaire (EHP-30) and Short Form 36
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Health Survey (SF-36 scales) as tools of measurement(,
Patient satisfaction as measured by the scores was not
statistically different between the two treatment groups.
In terms of side effects, hot flashes were most commonly
encountered in the leuprolide acetate group.
Unfortunately, there was one participant (1/14, 7.14%)
who could not tolerate the side effect and required an
add-back hormonal therapy. In contrast, intermenstrual
bleeding was more significantly reported in the DMPA-
IM group. There was no participant who could not
tolerate this side effect. These results were comparable
with those found by Schlaff et al, in which the experience
of side effects of vaginal dryness, mood swings and
night sweats were not statistically different between
groups™. In general, from the follow-up of patients
concerning the side effects from the mediations, most
participants could tolerate the side effects which
correlated with the good satisfaction scores.

The overall results based on the primary and
secondary obijectives of this study showed that the
efficacy of treatment and patient satisfaction in both
arms were not significantly different. However, the side
effects experienced by the participants and cost-
effectiveness were different between the two groups.
Therefore, these factors may guide the patient to select
an appropriate treatment option in order to maximize
its benefits.

The main strength of this study was the selection
of patients who have never received medical or
hormonal treatment which could have adversely affected
the results. In addition, the double-blinded randomized
controlled trial nature of this study enabled the
production of clinical results which correlate closely with
reality.

There are several limitations of this study. First,
the insignificant results in this study may be caused
from small sample size. Second, uneven normal
distribution of data could make them unrepresentative
of general population. Third, exclusion of information
on the use of other medications for pain control during
the study period could have adverse effects on the
results. Fourth, follow-up by telephone call may lead to
inaccurate information when compared with face-to-face
interview. Last, as the endometriosis is a chronic
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disease and requires long term management, this study
provided only short-term follow-up.
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ABSTRACT

Objectives: To study the time to onset of lactation (OL) when using an electric breast pump compared
with conventional breastfeeding in post-cesarean women.

Materials and Methods: Thirty-four post-cesarean women under spinal block were randomized into
two groups: the electric breast pump group (i.e. conventional breastfeeding combined with
electric breast pump) and the conventional breastfeeding group. The electric breast pump group
started using the electric breast pump within 3 hours of operation, 15 min for each pumping
session, every 3 hours after breastfeeding until time to OL. The conventional breastfeeding
group breastfed on demand at least 8 times in 24 hours. Post-cesarean women recorded time
to OL by maternal perception when they had any one signs and/or symptoms of breast fullness,
breast tingling, milk leakage.

Results: The time to OL in the electric breast pump group was significantly earlier than in the
conventional breastfeeding group (43.8 + 11.0 hours versus 68.3 + 19.9 hours, respectively,
p < 0.001). Maternal nipple pain afterimmediate use of the electric breast pump and breastfeeding
(p = 0.74), and length of hospital stay (p = 0.88) were not statistically significant between groups.

Conclusion: Post-cesarean women in the electric breast pump group had significantly earlier time
to OL compared with women in the conventional breastfeeding group.

Keywords: electric breast pump, conventional breastfeeding, onset of lactation.
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Introduction

Exclusive breastfeeding can reduce, and has
a protective effect on, gastrointestinal infections,
respiratory diseases, sepsis, and lowers the
incidence of sudden infant death syndrome(®. A
long-term outcome of breastfeeding is higher
scores on developmental and intelligence tests®.
United Nations Children’s Fund (UNICEF) and the
World Health Organization (WHO) recommend
initiating breastfeeding within an hour of delivery
and continuing to exclusive breastfeeding until six
months of life®®4. Mothers who exclusively
breastfeed with no prelacteal feeding have earlier
onset of lactation because infant suckling induces
secretion of lactogenic hormones®.

Lactogenesis stage |l starts copious milk
production after delivery usually at day 2-3
postpartum®. The gold standard for determining
lactogenesis stage Il is the measurement of milk
transfer, which is tested by weighing the infant
before and after each breastfeeding®”. Such test
weighing is impractical for use in the general
population because it is disruptive for the infant
and has a high cost. The onset of lactation (OL)
by maternal perception is an alternative method for
detecting OL: the mother senses breast fullness,
breast tingling, and milk leakage. This method is
practicable indicator of lactogenesis stage Il due
to its being non-invasive, low cost and useful for
public health®.

Delayed OL (> 72 h) is a public health
concern because women with delayed OL can
cause fetal hypoglycemia, excessive infant weight
loss, lack of maternal confidence and shorter
breastfeeding duration compared with women who
have earlier OL®9, Previous studies reported the
factors affecting delayed OL included diabetes,
stress, and cesarean section. Cesarean section
resulted in a significantly higher rate of delayed OL
compared to vaginal delivery (12.1% versus 3.4%)®.
This result may be explained by the lower rate of
early initiation of breastfeeding within the first 24
h, delayed skin-to-skin contact, mother fatigue, and
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pain from the operative site making it difficult to
hold the baby®™,

Slusher et al reported that postpartum women
who utilized an electric breast pump had significantly
higher milk volume compared with hand
expression. Fewtrell et al also found that electric
breast pump use increased milk volume in mothers
whose infants were delivered before gestational
age less than 34 weeks(. Zhang et al found that
post-cesarean women who used electric breast
pump had significantly earlier time to OL by test
weighing and higher milk supply compared with
conventional breastfeeding™. There has, however,
been no study about the time to OL by maternal
perception in post-cesarean women, comparing
between electric breast pump and conventional
breastfeeding.

The rate of cesarean section has been
increasing in both developed and developing
countries™. Lactation in women who give birth by
cesarean delivery can be delayed. The current
study was conducted to evaluate the effectiveness
of the electric breast pump versus conventional
breastfeeding regarding time to OL by maternal
perception in post-cesarean women, comparing
between electric breast pump and conventional
breastfeeding.

Materials and Methods

This randomized controlled trial was approved
by the Khon Kaen Hospital Institute Review Board
in Human Research (KEF62019) before the study.
We included term singleton post-cesarean women
under spinal block with intrathecal spinal morphine.
Subjects were able to speak, read, and write Thai.
We excluded mothers with medical complications
(diabetes mellitus, severe hypertension), serious
intraoperative and postpartum complications (early
postpartum hemorrhage, pelvic organ injury),
abnormal breasts and nipples, contraindications
for breastfeeding (maternal Human Immunodeficiency
Virus (HIV) infection), postpartum mother-infant
separation, neonatal birth weight < 2,500 g, birth
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asphyxia (Apgar score at 1 min < 7), tongue-tied,
cleft lip or cleft palate.

Women who planned to undergo cesarean
delivery were informed about the study, and ten
steps to successful breastfeeding in the labor
room(®.  Written informed consent was obtained
from each participant before enroliment. At 2 hours
after the operation, post-cesarean women with
infants who met the eligibility criteria were
randomized into two groups: electric breast pump
and conventional breastfeeding by using a computer-
generated list and allocation concealment by
sequentially opaque envelopes. Each group was
assigned to a different postpartum ward to preclude
cross-talk contamination.

The electric breast pump group received a
double collection electric breast pump (Spectra®Dew
350, Uzinmedicare Co.) and were instructed in steps
of its use by trained physicians and nurses who not
involved in the study. The steps of operation were
started by putting breast shields cover both breasts
with the suction setting at 100 mmHg then gradually
increasing as tolerated. The cycling rate was 48
cycles/min, duration 15 min, interval 3 hours after
breastfeeding (8 times in 24 hours). The conventional
breastfeeding group breastfed on demand at least
8 times in 24 hours. The electric breast pump group
used the electric breast pump until the women had
any signs and/or symptoms of OL. All participants
were informed about the signs and symptoms of OL
via maternal perceptions, including breast fullness,
breast tingling, and milk leakage. A personal digital
clock with a standard time setting was provided for
recording the time to OL when the mother noticed
any signs and/or symptoms of OL. Ward nurses
reminded the mothers of the signs and symptoms
of OL three times a day. Women who had delayed
OL after discharge were followed-up via telephone
so as to record time to OL. Maternal nipple pain
was immediately evaluated by numerical pain score
(0-10) after each pump in the electric breast pump
group and after each breastfed in conventional
breastfeeding group in the first 24 hours. Baseline
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characteristics of maternal outcomes and neonatal
outcomes, time to initiate breastfeeding and length
of hospital stay were recorded.

The sample size was calculated based on a
pilot study with a power of 90% and a dropout rate
of 10%. Thirty-four participants (17 in each group)
were recruited. Data were analyzed by Stata version
13. The student t-test and Mann—-Whitney U test
were used to compare continuous variables
depending on the normality of distribution between
groups. The results were presented as means and
standard deviations or medians and interquartile
ranges. The Fisher’s exact and chi-squared tests
were used to compare categorical variables as
appropriate, and the results were presented as
numbers and percentages. The cumulative rate of
time to OL by maternal perception was analyzed
using a survival analysis. A p value < 0.05 was
considered statistically significant.

Results

Between February 7 and March 27, 2020, 53
eligible post-cesarean women who had undergone
spinal block with intrathecal spinal morphine were
enrolled in the study. Of these, 19 women were
excluded from the study: 3 because of serious
medical conditions (uncontrolled diabetes mellitus,
severe hypertension, and venous sinus thrombosis),
3 because of contraindications for breastfeeding (2
HIV infection and 1 maternal amphetamine use),
12 because of mother-infant separation (11 due to
respiratory distress and 1 due to diaphragmatic
hernia), and 1 cleft lip. Thus, a total of 34 eligible
women were randomly assigned to the electric
breast pump group and the conventional
breastfeeding group: 17 for each group. There were
no dropouts (Fig. 1). Baseline characteristics were
similar between groups, including gestational age,
body mass index (pre-pregnancy, pre-delivery),
parity, indication for cesarean section, operative
time, time to initiate breastfeeding, frequency of
breastfeeding, frequency of breast pump until time
to OL, and neonatal characteristics (Table 1).
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Eligibility

(n=53)
Excluded (n=19)
e 3 Serious medical conditions
e 12 Mother-infant separate
e 3 Contraindication breastfeeding
e 1 Infant with cleft lip
Randomized
(n=34)
Electric breast pump group Conventional breastfeeding group
(n=17) (n=17)
Withdrawn (n=0) |— _| Withdrawn (n=0)
Analyzed Analyzed
(n=17) (n=17)

Fig. 1. Study flow.

Table 1. Baseline characteristics.

Demographic profile Electric pump Conventional p value
(n=17) (n=17)

Maternal characteristics

GA (days), mean + SD 273+6.7 267 +5.3 0.13
BMI (kgs/m?), mean + SD

Pre-pregnancy 256 +5.3 255+79 0.97

Pre-delivery 31.5+5.0 29.2+55 0.20
Parity 0.15

Primipara, n (%) 8 (47.1) 4 (23.6)

Multipara, n (%) 9 (52.9) 13 (76.4)
Indication for cesarean section, n (%) 0.29

Cephalopelvic disproportion 8 (471) 3(17.6)

Previous cesarean section 7 (41.1) 12 (70.6)

Abnormal presentation 1(5.9) 1(5.9)

Other 1(5.9) 1(5.9)
Operative time (min), mean + SD 474 +13.4 46.8 + 13.7 0.90
Time to initiate breastfeed (min), mean + SD 156.3 + 414 184.5 + 96.3 0.27
Frequency of breastfeeding (times/day), mean + SD 16.0 £ 2.7 155+22 0.53
Frequency of breast pumps until time to OL (times), mean + SD 13.8 £+3.2 N/A
Neonatal characteristics
Neonatal birth weight (g), mean + SD 33371 + 356.6 3197.6 + 378.8 0.27
APGAR score at 1 min, mean + SD 81+04 83+05 0.13

GA: gestational age, BMI: body mass index, SD: standard deviation, n: number of patients, OL: onset of lactation, N/A: non applicable
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Time to OL by maternal perception was the
primary outcome and was 43.8 = 11.0 hours and
68.3 = 19.9 hours in the electric breast pump group
and conventional group, respectively. The mean
difference was -24.5 (95% CIl -35.7 to -13.8),
p <0.001. The time to OL in the electric breast pump
group was mostly (70.6%) by day 2 while it was

Table 2. Time to OL.

mostly (52.9%) by day 3 in the conventional
breastfeeding group albeit 6 women (35.3%) had
delayed OL (Table 2). The cumulative rate of time
to OL between groups is shown in Fig. 2. The
median time to OL in the electric breast pump group
was 41 hours compared to 63 hours in the
breastfeeding group.

Time to OL Electric pump Conventional Mean 95%CI p value
(n=17) (n=17) difference
OL by mean + SD, h 43.8 + 11.0 68.3 + 19.9 -24.5 -35.7,-13.8 < 0.001
OL by day of postpartum, h
Day 1, n (%) 0 0
Day 2, n (%) 12 (70.6) 2 (11.8)
Day 3, n (%) 5(29.4) 9 (52.9)
> Day 3, n (%) 0 6 (35.3)

OL: onset of lactation, Cl: confidence interval, SD: standard deviation, n: number of patients

L Electric breast pump

0.8

0.6 I

0.4+

Cumulative women with OL

1. Conventional
L Conventional

""" Electric breast pump

o-
]
=]
s
o

Onset of lactation (hours)

Fig. 2. Cumulative rate of time to onset of lactation.

Maternal and neonatal outcomes are presented
in Table 3. Maternal nipple pain was 3.0 (0, 6) and
3.0 (0, 7) in the electric breast pump group and the
conventional breastfeeding group, respectively (p =
0.74). There was no significant difference in maternal
nipple abrasion between groups. There was no
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neonatal excessive weight loss (> 10% of birth weight)
in either group. Two neonates in the conventional
breastfeeding group had early jaundice due to
glucose-6-phosphate Dehydrogenase deficiency and
ABO incompatibility. The length of hospital stay was
similar between groups.
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Table 3. Secondary outcomes.

Outcomes Electric pump Conventional p value
(n=17) (n=17)
Nipple pain score, median (IQR) 3 (0, 6) 3(0,7) 0.74
Nipple abrasion, n (%) 4 (23.5) 3 (17.6) 0.67
Length of stay (days), mean + SD 28+0.1 29+0.2 0.88
Neonatal jaundice, n (%) 0 2 (11.8) 0.48

IQR: interquartile range, SD: standard deviation, n: number of patients

Discussion

The present study aimed to evaluate the efficacy
of an electric breast pump compared with conventional
breastfeeding in promoting time to OL in post-cesarean
women who had undergone spinal block. The electric
breast pump group had 24.5 hours faster OL by
maternal perception over against the conventional
breastfeeding group (43.8 hours versus 68.3 hours,
respectively). This result was similar to Zhang et al who
reported that the electric breast pump group in post-
cesarean women had a 17-hour faster OL according to
test weighing (52.2 hours versus 70.6 hours,
respectively)®. More than two-third of post-cesarean
women in the electric breast pump group had OL by
the second postpartum day, and the remainder had OL
by the third postpartum day. By comparison, half of the
conventional breastfeeding group had OL by the third
postpartum day, and one-third of them had delayed OL.
The results of the current study support the hypothesis
that the electric breast pump stimulates breast milk
production and shortens the time to OL in women who
undergo a cesarean section. To contrast, Chapman et
al indicated that the electric breast pump had no
beneficial effect on OL as measured by infant weight
before and after breastfeeding in post-cesarean women.
Chapman, et al, however, used the electric breast pump
only 3 times a day (maximum 45 min/day)®. Slusher
et al suggested that mothers who used an electric
breast pump fewer than four times daily with a total time
less than 70 min per day had no increased in milk
volume™. This might be explained by the efficacy of
the electric breast pump used for 15 min every 3 hours
or 8 times a day in the current study (120 min), which
had a positive effect on faster OL. Thus, the frequency
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and duration of electric breast pump affected time to
OL.

Test weighing the infant is the gold standard for
evaluating OL; however, this method is not practicable
for general use. This conclusion is supported by a study
by Zhang et al in which evaluated time to OL by testing
weighing only during the day time but such an approach
may have affected the accuracy of time to OL4. In
addition, this method depends on breastfeeding
episodes and need slightly sensitive scale equipment
that may not be available in low resource settings.
Maternal perception of OL is practicable and could be
used instead of test weighing because mothers can and
do notice their lactation, all day and night. Notably, the
technique is low-cost and could be used to evaluate
time to OL after discharge. Chapman et al likewise
studied the validity of time to OL to indicate lactogenesis
[l comparing between test weighing and maternal
perception in post-cesarean women and concluded that
maternal perception of the OL was a valid public health
indicator of lactogenesis stage 117.

Secondary outcomes indicated mild nipple pain
in both groups without serious events related to the
electrical breast pump. The current study reported that
nipple abrasion mostly occurred within 24 hours
postpartum at the tip of nipple as a result of improper
latch-on™. An electric breast pump can cause nipple
abrasion but is commonly located at the side of the
nipple due to rubbing against the breast shield tunnel
during breast pump"®. The current study showed that
the electric breast pump did not increase nipple pain
and did not cause nipples trauma. There were no
maternal complications in either group, and length of
hospital stay was not significantly different between
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groups. Excessive weight loss (> 10 %) was not found
in our study because the infant formula was given to
babies whose weight loss was 8% or more so as to
prevent neonatal detrimental events (1 in the electric
breast pump group and 3 in the conventional
breastfeeding group).

The electric breast pump benefitted post-
cesarean women at risk of delayed OL because of
postoperative pain and fatigue by shortening the time
to OL. The electric breast pump can also be used to
stimulate breast milk production in mothers facing health
issues or mother-infant separation, and/or improper
latch-on or suckling problems. OL is the first time that
mothers have confidence that they have enough breast
milk to nurse their babies. Women with delayed OL
have an increased risk of milk insufficiency and early
infant formula supplementation, increasing the risk of
cow milk protein allergy®. Women with early OL have,
moreover, a longer exclusive breastfeeding duration
compared with women with delayed OL®.

The strength of the current study was that it was
a randomized controlled trial. We minimized possible
potential confounders by separating each group into
different wards to prevent cross-talk contamination. We
standardized the electric breast pump use by providing
training by staff who not involved in the study. We also
regularly reminded mothers about the signs and/or
symptoms regarding time to OL. For further research,
the study in mother-infant separation should be
considered in terms of the role of the electric breast
pump to promote breastfeeding in this group.

Conclusion

Post-cesarean women in the electric breast pump
group had significance earlier time to OL when
compared with conventional breastfeeding group.
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Hot Patch Applied to the Lower Back for Pain Relief during
the Active Phase of the First-stage Labor: A randomized
controlled trial

Chanakarn Suthisuntornwong, M.D.*,
Thumwadee Tangsiriwatthana, M.D.*

* Department of Obstetrics and Gynecology, Khon Kaen Hospital, Khon Kaen, Thailand

ABSTRACT

Objectives: To determine the efficacy of hot patch for pain relief during the active phase of the first
stage labor.

Materials and Methods: Fifty-eight singleton pregnant women undergoing normal delivery at Khon
Kaen Hospital between February 5 and May 30, 2020, were randomly assigned into two groups:
hot patch and standard care. The hot patch was applied to the lower back (dermatome T10 to
L1) when cervix dilatation reached 4-6 cm until fully dilated. Pain scores were recorded before
hot patch application and every hour until the end of the first stage labor.

Results: Baseline characteristics were not significantly different between groups (p > 0.2). The mean
pain score of the hot patch group was significantly less than the control group at 1, 2, 3, 4, and
5 hours after intervention (4.4 + 19vs. 6.4+ 18,56 +2.2vs. 74 +1.3,5.4 + 1.8 vs. 8.1 + 0.8,
57+22vs.84+0.78.0+0.0vs.87 +0.5, p<0.001, respectively). The mean duration of
the active phase of the first stage labor in the hot patch group was significantly < 0.001). There
was no adverse event found.

Conclusion: A hot patch applied to the lower back significantly reduced labor pain during the first
stage labor.

Keywords: hot patch, non-pharmacologic, labor pain.
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Introduction

Labor is unpredictable and is one of the most
painful experiences for women. Approximately forty
percent of women identify labor pain as the worst
part of childbirth®™. The longer the interval of uterine
contractions, the deeper and more emotional stress
experienced. Eighty-three percent of pregnant
women used one or more pain medications during
birthing whereas 17% do not require any(".

There are two kinds of pain during labor,
visceral and somatic. Visceral pain occurs during
the early first stage and the second stage labor,
while somatic pain occurs during the late first stage
and second stage®.

Pain from uterine contractions is referred to
the dermatomes which are supplied by T10, T11,
T12,and L1. As labor progresses, the pain becomes
more severe and is referred to the abdomen, lower
lumbar, and upper sacrum, areas supplied by T10
and L1@. A release of stress hormones such as
cortisol and beta-endorphin can trigger pain, stress,
and anxiety, which can adversely affect uterine
activity and uteroplacental blood flow. Effective
analgesia attenuates or eliminates these responses®.
Several pain control methods have been studied and
some of them have been used for decades, including
pharmacological and non-pharmacological (e.g.,
opioids administration, epidural analgesia, nitrous
oxide inhalation, massage, heat or cold therapy,
transcutaneous electrical nerve stimulation (TENS),
yoga, breathing exercise, reflexology, and music
therapy).

According to a Cochrane review of
pharmacological methods, epidural analgesia is an
effective way of providing pain relief. The negative
effects of epidural analgesia have, however, been
reported, including a prolonged first and second
stage of labor and increased oxygen use, malrotation,
instrumental delivery, and cesarean section
especially for dystocia®. As for non-pharmacological
methods, massage, warm pack, and thermal manual
methods were found to play a role in pain relief,
reducing duration of labor and emotional experience
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improved with safety. Further high quality research
is needed to address these outcomes and to
determine the effectiveness of these methods for
pain control®.

One of the non-pharmacologic methods for
labor pain reduction is heat therapy; it is simple,
inexpensive, and readily available with few side
effects®. The terminals of small A delta and C
afferent nerve fibers act as receptors for nociception
from superficial structures (skin and subcutaneous
tissue), deep structures (muscle, fascia), and
viscera®. When tissue injury occurs, a large amount
of various chemical mediators are liberated. These
include hydrogen ions, noradrenaline, bradykinine,
histamine, and potassium ions. Heat may
stimulate heat receptors in dermal and deeper
tissues. Based on the gate control theory®, different
impulses neutralize themselves at the level of spinal
cord by leading to a closure of the gate and
subsequently impeding neural impulses from
reaching the brain. The other effect of heat therapy
possibly shortens the duration of labor®. Khamis et
al showed that heat induces a significant increase
in uterine activity without causing any abnormal fetal
heart change and releases endorphins. In
addition, heat can stimulate touch and temperature
receptors which promote a pleasure feeling and
decrease the level of paint™. The optimum
temperature range for superficial heat therapy is
between 40 and 45°C19,

To our knowledge, the intensity of labor pain
increases when cervical progression especially
when in active phase. Therefore, we started the
intervention at 4-6 cm which is in the phase of
maximum slope according to Friedman’s curve which
cervix is rapidly progress and cause severe labor
pain. In the current study, we used a Japanese iron-
filled hot patch. When exposed to the air, the iron
oxidizes and heats up in about 10 min, and stays
warm for about 10 hours. Air-activated hot patches
generate heat up to 50°C. The natural therapeutic
heat will last for 10 hours. Blood flow is increased
by warming the affected area and inducing
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vasodilatation which increases the supply of oxygen
and removal of metabolic waste, leading to better
healing and reduced pain‘4).

According to a Cochrane review, evidence
regarding the efficacy of heat therapy for pain relief
with a warm pack and a warm towel in the first stage
labor remains insufficient®. We thus planned to
study the efficacy of the Japanese iron-filled hot
patch given its simplicity, affordability, and availability
in drug and/or convenience stores.

Materials and Methods

We recruited pregnant women 18 or older who
had their labor at Khon Kaen Hospital between
February 5 and May 30, 2020. All eligible pregnant
women gave informed consent before enrolling in
the study. Inclusion criteria were: age 18 or older,
being at the beginning of the active phase of labor
(cervical dilation between 4 and 6 cm), gestational
age between 37 and 41 weeks, singleton, low-risk
pregnancy, and cephalic presentation. The exclusion
criteria were: any abnormal patterns of external fetal
heart rate monitoring, history of chronic pelvic pain,
and/or cutaneous lesion(s) involving the lower back.

The study was reviewed and approved by the
Khon Kaen Hospital Institute Review Board in
Human Research. The randomization list was kept
in a sealed opaque envelope. The sealed opaque
envelopes were opened by residents or nurses at
the labor room after the participants were enrolled
in the study. The participants were randomly
allocated into two groups by computer-generated
randomization using block of four. Group 1:
Japanese iron-filled hot patch was applied to the
lower back; Group 2: no Japanese iron-filled hot
patch. Both groups received the same intrapartum
standard care. The intervention started from the
beginning of the active phase (cervical dilatation 4-6
cm). For the Japanese iron-filled hot patch, a 9x12
cm, 40-45 °C Japanese iron-filled hot patch was
placed on the patient’s clothing over the lower back
(dermatome T10 to L1). Skin temperature and
appearance at hot patch placement was monitored
every 1 hour by thermoscan (Xiaomi mijia iHealth
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thermometer, China). The Japanese iron-filled hot
patch will be immediately removed if there is any
abnormal skin reaction (clear water blisters, redness,
or loss of sensation). In the control group, standard
care with no Japanese iron-filled hot patch was
provided. Pain scores were recorded by residents
on service at the labor room, using a visual analogue
scale (VAS). A horizontal line, 10-cm in length, with
the descriptive words “no pain” and “worst pain” at
each end. Participants were asked to put a mark
on the line at the point that represented the most
severe pain that they experienced before the
intervention (cervix dilated 4-6 cm), and every 1 hour
until full cervical dilatation. The two groups received
routine nursing care including vital signs were
recorded every 4 hours, uterine contractions and
fetal heart were recored every 30 minutes. Vaginal
examinations were performed every 2 hours by
residents. Additional pain control with pethidine 50
mg intramuscularly injection every 4 hours was
provided for all participants when needed. At the
end of delivery, participants’ satisfaction of the hot
patch application was recorded by using the
questionnaire.

The primary outcome was pain scores during
the active phase of labor comparing between the
Japanese iron-filled hot patch and no Japanese
iron-filled hot patch. The secondary outcomes were
(a) the duration of the active phase of the first-stage
labor, (b) route of delivery, (c) adverse events, (d)
participant satisfaction, and (e) skin temperature.

The sample size was based on the data from
a pilot study with 90% power and a 5% dropout rate.
The appropriate sample size was thus 58 participants
29 in each group. Data were analyzed using repeated
measures by the generalized estimating equation
(GEE). Continuous variables were analyzed using
the student t-test and presented as means and
standard deviation (SD). Categorical variables were
analyzed using the chi-square and Fisher’s exact
test and presented as percentages. The mean
difference of the pain score between groups was
analyzed and presented with 95% confidence
intervals. A p value < 0.05 was considered statistically
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significant.

Results

Sixty eligible pregnant women were enrolled, two
were excluded due to abnormal fetal heart rate and
pregnancy-induced hypertension. The 58 participants
were randomized into 29 cases per group (Fig. 1).
Three from each group withdrew from the study before

recording the pain data because they were diagnosed
as having cephalopelvic disproportion and fetal distress
SO a cesarean section was performed. Ultimately, 26
subjects in each group were included for analysis.

The demographic and obstetric variables (mean
age, gestational age, body mass index (BMI), parity,
pain score (VAS) before intervention) were similar
between groups (Table 1).

Assessed for eligibility

(n=60)
Excluded (n=2)
- 1 abnormal electronic fetal heart rate monitoring
- 1 pregnancy-induced hypertension
Randomized
(n=58)

Study group
(n=29)

Withdrawn (n = 3)
- 3 cesarean section due to
cephalopelvic disproportion

Analyzed
(n=26)

Control group
(n=29)

Withdrawn (n = 3)

- 2 cesarean section due to
cephalopelvic disproportion
- 1 fetal distress

Analyzed
(n=26)

Fig. 1. Study flow diagram.

Table 1. Demographics and characteristics of the cases.

Characteristic Hot patch group Standard care group p value
(n = 26) (n = 26)
mean = SD mean = SD
Age (years) 26.7+4.9 25154 0.28°
Gestational age (weeks) 39+ 0.9 392+ 1.0 0.66°
Parity, n (%)
- Nulliparous 12 (46.2) 12 (46.2) 1.002
- Multiparous 14 (53.8) 14 (53.8)
Maternal BMI (kg/m?) 28.1 £3.3 26.9+37 0.23°
Pain score (VAS) before intervention 47 +0.9 52+23 0.26°

a chi-square test, ® student t-test

BMI: body mass index, SD: standard deviation, VAS: visual analogue scale
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The respective mean pain score in the control
and Japanese iron-filled hot patch group are shown
in Table 2. The primary outcome was pain scores
during the active phase of the first stage labor, which
was recorded every hour after intervention. There
was a significant difference in labor pain reduction
between the Japanese iron-filled hot patch group
and the control group (p < 0.001) (Table 2, Fig. 2).
Pain perception among the nulliparous women in

the Japanese iron-filled hot patch group was lower
than in the control group at 1, 2, 3, 4, and 5 hours
after intervention (p < 0.001) (Table 3, Fig. 3). The
multiparous pain score was lower in the Japanese
iron-filled hot patch at 1, 2, 3, and 4 hours (p < 0.001)
(Table 4, Fig. 4). Regularly uterine contractions
before and during the intervention were observed
in both groups. None of the participant requested
for additional pain control.

Table 2. Pain score (VAS) in the active phase of the first stage labor.

Hot patch group Standard care group mean difference 95%Cl p value
(n =26) (n =26)
mean + SD mean + SD

1 hour 4.4 +19 (n = 26) 6.4 + 1.8 (n = 26) -1.32 -2.11t0-0.52 0.001¢
2 hours 5.6 +2.2 (n=20) 74 + 1.3 (n = 26)
3 hours 5.4 + 18 (n=12) 8.1+0.8(n=21)
4 hours 57+22(n=5) 8.4+0.7 (n=16)
5 hours 8.0+0.0(n=1) 87+05(n=23)

¢Generalized estimation equation (GEE), VAS: visual analogue scale, SD: standard deviation, Cl: confidence interval

Table 3. Nulliparous pain score (VAS).

Hot patch group Standard care group mean difference 95%CI p value
(n=12) (n=12)
mean + SD mean * SD

1 hour 3.9+10(n=12) 6.8+ 1.9 (n=12) - 1.41 -1.99 to - 0.84 <0.001°
2 hours 56+22(n=12) 77 £ 14 (n=12)
3 hours 58+15(n=7) 8.0+0.8(n=11)
4 hours 71+08(n=2) 83+06(n=9)
5 hours 8.0+0.0(n=1) 8.7+0.6(n=3)

¢Generalized estimation equation (GEE), VAS: visual analogue scale, SD: standard deviation, Cl: confidence interval

Table 4. Multiparous pain score (VAS).

Hot patch group Standard care group mean difference 95%Cl p value
(n=14) (n=14)
mean = SD mean = SD
1 hour 48+23(n=14) 6.1 %17 (n=14) -1.31 -2.1t0-0.51 0.001°
2 hours 57+29(n=28) 73+12(n=14)
3 hours 5.0 £ 2.4 (n=5) 8.2+0.9(n=10)
4 hours 4.3 £2.5 (n=3) 85+09(n=7)

¢Generalized estimation equation (GEE), VAS: visual analogue scale, SD: standard deviation, Cl: confidence interval
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Fig. 2. Pain score visual analogue scale in the active phase of the first stage labor.
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Fig. 3. Nulliparous pain score visual analogue scale in the active phase of the first stage labor.
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Fig. 4. Multiparous pain score visual analogue scale in the active phase of the first stage of labor.

Secondary outcomes showed that the mean
duration of the active phase of the first stage labor in
the Japanese iron-filled hot patch group was 138.5 +
63.1 vs. 222.7 + 82.3 min in the control group, with a
mean difference of 84.3 min shorter in the Japanese
iron-filled hot patch group. There was one woman in the
control group who had arrest of descent after full cervical
dilatation so a cesarean section was performed. In the
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Japanese iron-filled hot patch group, skin temperature
was maintained at between 41 and 43°C during the
intervention without any adverse event. All of the
participants in the Japanese iron-filled hot patch group
were satisfied with the intervention (Table 5). The
duration of the first stage labor in the Japanese iron-filled
hot patch was significantly reduced in both nulliparous
and multiparous women (p = 0.004, p = 0.006) (Table 6).
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Table 5. Secondary outcomes.

Hot patch group Standard care group  mean difference p value
(n =26) (n =26) (95%Cl)
mean = SD mean = SD
Duration of the active phase of 138.5 + 63.1 222.7 +82.3 -84.3 < 0.001°
the first-stage labor (minutes) (-125.1 to - 43.4)
Adverse events, n (%)
- Skin burn 0 (0.0)
- Skin allergy 0(0.0)
Route of delivery, n (%) 0.32¢
- Vagina 26 (100) 25 (96.2)
- Cesarean section 0 (0) 1(3.8)
Skin temperature (°C)
At 0 hour 416 +0.6
At 1 hour 422+ 0.6
At 2 hours 426 +0.9
At 3 hours 428 +0.7
At 4 hours 43105
Maternal satisfaction 100%
bstudent t-test, ¢ Fisher’s exact test, SD: standard deviation, Cl: confidence interval.
Table 6. Duration of the active phase of the first stage labor.
Hot patch group Standard care mean 95%ClI p value
(n = 26) group (n = 26) difference
mean = SD mean = SD
Nulliparous (n=12) (n=12)
160.4 + 51.3 255.4 +90.5 -95.0 -157.3t0 - 32.7 0.004°
Multiparous (n=14) (n=14)
119.6 £ 679 194.6 + 65.3 -75.0 -126.7 to - 23.3 0.006°

bstudent t-test, SD: standard deviation, Cl: confidence interval.

Discussion

The present study showed that the Japanese
iron-filled hot patch group had a lower labor pain score
than the control group. The finding was consistent with
those of Behmanesh et al who reported a significant
difference in labor pain between the heat and control
groups in the first and second stage®. Many studies
have shown that various forms of heat therapy (warm
bag, warm water, and immersion) significantly reduced
labor pain in the first stage labor® 519, Lenstrup et al,
studied the effects of warm tub bathing during labor
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and found that pain relief and cervical dilatation trended
greater with a warm bath albeit there was no statistically
significant difference!™. Recent studies have shown
that the effect of heat in various forms in reducing labor
pain and raising mother satisfaction(®: 1819,
According to the previous studies of non-
pharmacologic methods, the aim of the studies was to
avoid invasive pharmacological methods of pain
management in labor. They did not provide any
additional pain killer in both groups. Taavoni et al,
revealed that warm packs to the sacrum and perineum

VOL. 30, NO. 2, MARCH 2022



during active phase of the first stage labor reduced
pain and improved maternal satisfaction and they
performed only reclining position without ambulation
and any other intervention in control group™. Lee et
al, studied in warm showers reported significantly lower
VAS scores at 4-cm and 7-cm cervical dilations than
the control group (p < 0.01) and no other pharmacologic
drug added, except those for induction of labor(®.
Shirvani et al revealed that the degree of pain during
acceleration phase was significantly lower in cold
therapy group than in control group (p < 0.02) as well
as during the maximum of slope, deceleration phase
and the second stage of labor with p = 0.0001, no other
pain-relieving method was applied in control group in
order to eliminate the effect of supporter factor®?. Ganii
et al studied local warming with intermittent cold pack
versus routine care on labor pain and founded that the
difference in pain severity at the end of the acceleration
phase was statistically significant lower in the
intervention group (p = 0.002) and during the maximum
of slope, the deceleration phase and the second stage
with p = 0.0001",
pharmacological modality provides a safe alternative
for mother and fetus and also provides mothers with
a choice if they would prefer to avoid invasive
pharmacological methods of pain management in labor.

This non-invasive, non-

425 435
42 43 44

415

405

40

This method may be particularly attractive to mothers
who want to be more involved and in control of their
own care. However, the current study provided
additional pain control for the participants in both
groups but none of them needed. In our institute, we
give analgesic drug as needed, but most of them can
tolerate labor pain and did not request for analgesia.

From these results, it seems that the form of heat
can influence outcomes. Pain reduction might be
related to heat mechanisms that cause endorphin
hormone release as well as stimulating touch and
temperature receptors which result in a feeling of
pleasure and in pain relief. Some mechanisms include
providing stimuli from peripheral sensory receptors to
inhibit pain awareness, anti-nociceptive effects on the
gate control system, decreasing muscle tension and
distraction of attention from pain@224. Heat therapy
possibly increases the internal oxytocin, causing
uterine contraction and decreased bleeding after
delivery® 2. |n the current study average skin
temperature was 41 to 43°C, which is within the
optimum therapeutic range for heat treatment.
Superficial heat, 1 cm from skin (i.e, 40 - 45°C) could
relief pain by stimulate peripheral nerve and induce
muscle relaxation without adverse effect to the fetus®
(Fig. 5).

T T
hour0 hour1

T T T
hour2 hour3 hour4
Tima

Fig. 5. Skin temperature (°C).

The present study included both nulliparous and
multiparous while previous studies recruited only
nulliparous® '*29, The current study showed that both
nulliparous and multiparous women who received the
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Japanese iron-filled hot patch had significantly lower
labor pain than those who received standard care (Fig.
3, 4). Only moderate pain perception (pain score 4-6)
was reported in either nulliparous or multiparous women
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in the Japanese iron-filled hot patch group whereas the
control group experienced severe pain (Fig. 2). Pain
scores in the multiparous women in the hot patch group
at 4 hours after intervention was lower than in the
nulliparous ones. This might be from multiparous women
had labor pain experience which cause different pain
perception from nulliparous women who had not. In
addition, when they received non-pharmacologic
support such as hot patch, it could make they feel more
comfortable from its effect of pain reduction and muscle
relaxation. However, small sample size might cause
bias these results.

The present study found that duration of the
active phase of the first stage labor in the Japanese
iron-filled hot patch group was significantly shorter than
in the control group. This finding was comparable with
a study by Khamis et al, who reported that heat
increased uterine activity and so decreased the duration
of labor without abnormal changes in the fetal heart
rate?. Others studies have shown that warm water
immersion decreased the duration of labor phases(®529.
One study revealed that the duration of the first and
third stages labor decreased significantly in the heat
group compared to the control group®.

Application of superficial heat therapy to manage
labor pain is a convenient, effective and inexpensive
method with few side effects. The method does not
require high skill, provides relief and comfort, provides
active participation of women in the birthing process,
and promotes a more positive birth experience. Heat
therapy should be used if desired®". All of the
participants in the current study were satisfied with the
hot patch and no serious adverse event were found.

The strengths of our study which make our results
different from those of the previous studies were firstly,
we monitored skin temperature to ensure that the
temperature remained in the therapeutic range during
intervention which plays an important role in regulating
pain control. Secondly, we used repeated measure
GEE to analyze pain score in the different time. Thirdly,
both nulliparous and multiparous women were included
into the study while the previous studies enrolled only
the nulliparous ones. Lastly, we used hot patch which
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is the simply intervention with long duration that could
maintain the longer heat effect than other forms of heat
therapy. The limitation of present study was that we did
not blind the intervention because the participants were
in the same labor room.

Conclusion

A Japanese iron-filled hot patch applied to the
lower back could significantly reduce labor pain in the
active phase of the first stage labor.
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ABSTRACT

Objectives: To study the efficacy of lidocaine prilocaine cream apply at cervix in conjunction with
paracervical block versus placebo with paracervical block for pain reduction during fractional
curettage.

Materials and Methods: One hundred and six women who underwent fractional curettage at Khon
Kaen Hospital were enrolled in a randomized, double-blinded, placebo-controlled trial. The
participants were randomly allocated into two groups, received lidocaine prilocaine cream plus
paracervical block applied onto cervix (n = 53) versus placebo cream plus paracervical block
(n = 53) before performing fractional curettage. Pain score was measured at tenaculum
placement, during procedure, immediately after and 30 minutes after the procedure, using a 10
centimeters visual analog scale (VAS). The adverse events and additional analgesia were also
recorded.

Results: Baseline characteristics were similar between groups. Mean pain score during fractional
curettage in lidocaine prilocaine cream plus paracervical block was significantly lower than
placebo cream plus paracervical block (2.80 + 0.29, 95% confidence interval (Cl) 2.21-3.38 vs.
5.34 +0.39, 95%CI 4.55-6.13, p < 0.001). Adverse events such as lightheadedness, palpitation
and tinnitus were found without statistically significant difference between groups. None of the
participants requested an additional analgesia.

Conclusion: Lidocaine prilocaine cream in conjunction with paracervical block had better pain relief
during fractional curettage than in control group without serious adverse events.

Keywords: fractional curettage, lidocaine prilocaine cream, paracervical block, visual analog scale.
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Introduction

Fractional curettage is a common procedure for
evaluating the causes of abnormal uterine bleeding.
In patients that have clinicals or risk factors that mimic
endometrial cancer, fractional curettage is needed to
investigate before treatment. In patients undergoing
this operation in an outpatient setting, the requirement
of an analgesic is inevitable. The various procedures
during fractional curettage such as placement of the
tenaculum for traction of the uterine cervix as well as
the curettage itself can cause pain sensation. The
analgesic efficacy of various pain-relief procedures has
been tested for women undergoing fractional curettage.
Although use of general anesthesia provides complete
analgesia, it carries higher mortality and morbidity risk
than properly administered local anesthetics®.

The sensory innervation of the female pelvic
organs derives from the superior hypogastric plexus or
presacral nerve, pelvic nerves and ovarian plexus.
Afferent fibers from the upper vagina, uterus, proximal
segment of the fallopian tubes, bladder, urethra and
rectum pass through the paracervical region and into
the uterosacral folds and meet in the hypogastric plexus
and pelvic nerves®. Paracervical block anesthetizes
the second to fourth sacral nerve roots that innervate
the cervix and the lower part of the uterine body®. The
paracervical block is one of the most common
procedures used for relief pain in patients undergoing
fractional curettage(”, but the pain intensity under
paracervical block is still moderate pain®.

Five percent EMLA® cream is composed of two
local anesthetics-lidocaine 25 mg/g and prilocaine 25
mg/g. When 5% EMLA® cream is applied to a mucous
membrane, absorption is rapid, so occlusive dressings
are not necessary. Ten minutes application time trended
to produce the longest duration of analgesia of about
45 min®7, One study reported the application of
lidocaine prilocaine cream on the uterine cervix before
hysterosalpingogram (HSG) relieved pain during the
procedure. Cervical instrumentation was, moreover,
the most painful step during the procedure and the use
of lidocaine prilocaine cream decreased the pain during
this step®. It has also been used locally on the uterine
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cervix before laser ablation and hysteroscopy and was
found to reduce the patient’s pain®1,

The objective of the current study was to evaluate
the efficacy of lidocaine prilocaine cream versus
placebo in conjunction with paracervical block for pain
reduction during fractional curettage.

Materials and Methods

This study was a randomized, double-blinded,
placebo-controlled trial. The study was reviewed and
approved by Khon Kaen Hospital Institute Review Board
for Human Research. All participants were informed
about the study and signed informed consent before
enroliment.

Between January 2020 and July 2020, we
recruited 106 women with abnormal uterine bleeding
indicated for fractional curettage at Khon Kaen Hospital.
We excluded women with coagulopathy, currently using
anticoagulant or antiplatelet drugs, having active liver
or kidney disease, having lidocaine hypersensitivity, or
being pregnant.

The participants were randomized to two groups
using a computer-generated block of four: the study
group — lidocaine prilocaine cream in conjunction with
paracervical block, and the control group - placebo
given in conjunction with paracervical block. The
randomization list was kept in a sealed opaque
envelope. The fractional curettage was performed by
trained physicians not involved in the study. The
physicians and assistant nurses were masked to the
group assignments.

At first, the participants were in the lithotomy
position. After twice rinsing the vagina and cervix with
betadine, a paracervical block injection was done with
a 23-gauge spinal needle at 3 and 9 o’clock of the
cervicovaginal reflection at an estimated depth of 1 cm.
Twenty milliliters of 1% lidocaine (without adrenaline)
was given to each participant (10 ml at each site).

The study group and control group received 5 g
of 5% lidocaine prilocaine cream and placebo,
respectively. Due to the awareness of lidocaine toxicity,
the maximum dose should not exceed 7 mg/kg. All
participants in the study group were given a total 325
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mg of lidocaine, which did not reach the toxic level. The
5% lidocaine prilocaine cream or placebo was applied
to the cervix and external os using a cotton swab. After
waiting 10 minutes, the fractional curettage was
performed.

The fractional curettage was performed step-by-
step, using a tenaculum grasped at 2 and 10 o’clock at
anterior lip of the cervix. A curette number 00 was used
for endocervical curettage. A uterine sound was
inserted into uterine cavity to measure the uterine depth
before performing endometrium curettage using a
curette number O.

The pain score was recorded using a 10-cm
visual analog scale (VAS). Zero represented no pain
and 10 represented the worst pain. The participants
were asked by the assistant nurse to make a mark on
the line that corresponded to their level of perceived
pain intensity. Each participant was asked to evaluate
pain assessment 4 times; at tenaculum placement,
during endometrial curettage 15 s after beginning the
procedure, immediately after the procedure, and 30 min
after the procedure. All participants could ask for
additional analgesia if/when needed.

Vital signs and adverse events i.e.,
lightheadedness, palpitation, numbness of lips, and
tinnitus were recorded by a nurse until 2 h after the
procedure. Additional analgesia was also recorded. The
participants were appointed at three weeks later to
inform about pathological report.

The primary outcome was the pain score during
fractional curettage. The secondary outcomes were the
pain score at the tenaculum placementimmediate after
and 30 min after the procedure, adverse effects, and
the need for any additional analgesia. Baseline
characteristics were recorded including age, body mass
index (BMI), parity, prior curettage, post-menopausal
status and indication for fractional curettage.

The sample size was calculated based on data
from the pilot study with 80% power at the 5% level of
significance with up to 10% dropout. The appropriate
sample size was thus 106 participants (53 in each
group). Data were analyzed using STATA version 13.
Continuous variables were analyzed using the student
t-test presented as means + standard deviation (SD).
Categorical variables were assessed using the chi-
square or Fisher’s exact test presented as percentages.
A p value < 0.05 was considered statistically significant.

Results

During the study, there were 106 women who
were indicated for fractional curettage at Khon Kaen
Hospital. All of the participants were recruited into the
study and randomly allocated into two groups the study
group (lidocaine prilocaine cream in conjunction with
paracervical block) (n = 53), and the control group (a
placebo given in conjunction with paracervical block)
(n =53). There were no dropouts during the study, so
the data from 106 women were analyzed (Fig. 1).

Eligibility
(N =106)

A 4

Randomization |

|

!

Lidocaine prilocaine cream with
paracervical block
(n=53)

}

Analyzed (n = 53)

}

Placebo with paracervical
block
(n=53)

}

Analyzed (n = 53)

Fig. 1. Study flow diagram.
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Both groups had similar baseline characteristics
including age, BMI, parity, history of prior curettage,
post-menopausal status, and indication for fractional
curettage (Table 1).

The primary and secondary outcomes are
presented in Table 2. The respective mean pain score
was lower in the study vs. the placebo group during
fractional curettage (2.80 + 0.29, 95% confidence

Table 1. Demographics and characteristics of the cases.

interval (Cl) 2.21 - 3.38 vs. 5.34 + 0.39, 95%CI 4.55 -
6.13, p < 0.001); at tenaculum placement (1.45 + 0.26,
95%CI 0.93 - 1.97 vs. 2.35 + 0.34, 95%CIl 1.66 - 3.04,
p = 0.04); and, immediately after treatment (2.91 + 0.34,
95%Cl 2.22 - 3.60 vs. 4.21 + 0.38, 95%CI 3.44 t0 4.98,
p=0.01). The pain score at 30 min was not significantly
different between the groups (1.25 + 0.18, 95%Cl 0.89
- 1.60 vs. 1.66 + 0.29, 95%CI 1.09 - 2.23, p = 0.22).

Lidocaine prilocaine cream with Placebo with paracervical block p value
paracervical block (n=53)
(n=53)

Age (years), mean + SD 49.70 + 10.58 4751 + 8.89 0.25°
BMI (kg/m?), mean + SD 26.73 £ 4.77 25.12 + 4.31 0.07°¢
Parity, n (%) 0.182

Nullipara 3(5.7) 7 (13.2)

Multipara 50 (94.3) 46 (86.8)
Prior curettage, n (%) 15 (28.3) 14 (26.4) 0.832
Post-menopausal status, n (%) 17 (32.1) 10 (18.9) 0.122
Indication, n (%) 0.26°

Abnormal uterine bleeding 36 (67.9) 39 (73.6)

Postmenopausal bleeding 14 (26.4) 10 (18.9)

Endometrial hyperplasia 3(5.7) 4 (75)

Other 0(0.0) 0 (0.0)

2 chi-square test, ® Fisher’s exact test, ° student t-test. SD: standard deviation, BMI: body mass index
Table 2. Primary and secondary outcomes.
VAS Lidocaine prilocaine cream Placebo with Mean 95%ClI p value
with paracervical block paracervical block different
(n=53) (n=53)

At tenaculum placement
mean + SD 145 + 0.26 2.35+0.34 -0.90 -1.75t0-0.05 0.04¢
(95%Cl) (0.93 t0 1.97) (1.66 t0 3.04)
During fractional curettage
mean + SD 2.80 +0.29 5.34 £ 0.39 -2.55 -3.52t0-157 < 0.001°
(95%Cl) (2.21 10 3.38) (4.55 t0 6.13)
Immediate after procedure
mean + SD 291 +£0.34 4.21 £0.38 -1.30 -2.31t0-0.28 0.01¢
(95%Cl) (2.22 to 3.60) (3.44 10 4.98)
Thirty minutes after procedure
mean + SD 125+ 0.18 1.66 + 0.29 -0.41 - 1.08 to 0.25 0.22°
(95%Cl) (0.89 to 1.60) (1.09 t0 2.23)

¢ student t-test, Significant p < 0.05. VAS: Visual analog scale, Cl: confidence interval, SD: standard deviation
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Adverse events such as lightheadedness,
palpitation, and tinnitus were found in both groups (no
significant difference), and none of the participants
requested medical treatment or additional analgesia
(Table 3).

Table 3. Adverse events and additional analgesia.

The pathological report revealed benign
endometrial tissue 88.68% (n = 94), endometrial
hyperplasia with/without atypia 4.72% (n = 5),
malignancy 3.77% (n = 4) and no endometrial tissue
obtained 2.83% (n = 3)

Lidocaine prilocaine cream with Placebo with paracervical block p value
paracervical block (n=53)
(n=53)

Adverse events, n (%) 0.72
Lightheadedness 9 (17.0) 14 (26.4) 0.242
Palpitation 5 (9.4) 5 (9.4) 1.00°
Numbness of lips 0 (0.0) 2(3.8) 0.50°
Tinnitus 7 (13.2) 9 (17.0) 0.59°
Hypotensive event 0 (0.0) 0 (0.0) NA

Additional analgesic, n (%) 0 (0.0) 0 (0.0) NA

a chi-square test, ® Fisher’s exact test.

Discussion

Use of lidocaine prilocaine cream in conjunction
with paracervical block resulted in a significantly lower
pain score than placebo used in conjunction with
paracervical block. On the basis that the lower part of
uterine body and cervix is innervated by Frankenhauser’s
plexus (sacral plexus 2 - 4). Paracervical block should
thus block not only uterine pain but also cervical pain.
Notwithstanding, Thongrong et al®, demonstrated that
although paracervical block alone reduced pain during
endometrial curettage, moderate pain persisted. The
present study showed that the combination of lidocaine
prilocaine cream in conjunction with paracervical block
had a synergistic effect for pain reduction during
fractional curettage, because lidocaine prilocaine cream
anesthetizes the cervix which is innervated by
Frankenhauser’s plexus which uses the same pathway
as the uterine body. The use of lidocaine prilocaine
cream in conjunction with paracervical block could help
patients to be more comfortable than using paracervical
block alone.

Although there has been no study about the
efficacy of lidocaine prilocaine cream for the pain
reduction during fractional curettage, previous studies

VOL. 30, NO. 2, MARCH 2022

on cervical and uterine interventions provide relevant
comparisons. Liberty et al®, reported that the effect of
applying lidocaine prilocaine cream on the uterine cervix
for pain relief after performing HSG on 84 women who
underwent HSG as part of an infertility evaluation. The
study found that cervical instrumentation in the lidocaine
prilocaine-treated patients was associated with
significantly less pain than the placebo (3.3 + 2.9 vs.
49 +27 p=0.02).

Tavakolian et al™), reported on the effect of
lidocaine prilocaine cream on the uterine cervix to
determine intrauterine device (IUD) insertion pain
among 92 women who underwent IUD insertion. The
study demonstrated that lidocaine prilocaine cream
significantly reduced pain during the use of a tenaculum
compared with a placebo (1.52 + 1.85 vs. 4.30 = 2.40,
p < 0.001). In addition, the mean pain score during
insertion of a hysterometer in the lidocaine prilocaine
cream group was associated with significantly less pain
than the placebo group (3.11 + 2.53 vs. 5.20 = 2.31,
p < 0.001). The results of two previous studies agreed
with our study and indicated that lidocaine prilocaine
cream in conjunction with paracervical block significantly
reduced the pain score over against placebo in conjunction
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with paracervical block.

Besides the primary outcome, we found that the
pain score at tenaculum placement and immediately
after fractional curettage was significantly lower in the
study group (lidocaine prilocaine cream in conjunction
with paracervical block) over against the control group
(placebo given in conjunction with paracervical block).
Lidocaine prilocaine cream produced the longest
duration of analgesia (about 45 min) and reduced pain
scores (i.e., 30 min after fractional curettage). The pain
score 30 min after the procedure was not significantly
between groups as mild intensity pain persisted in both
groups.

None of the participants requested any additional
analgesia. There was no significant difference in
adverse events (whether lightheadedness, palpitation,
numbness of lips, or tinnitus) between the two groups.
These adverse events were mild and resolved within a
few minutes without medical treatment. Zilbert('?
reviewed the effect of using lidocaine prilocaine cream
for pain relief during minor gynecological procedures
and found that it was well-tolerated and adverse
reactions were generally mild, local, and transient.

Although the standard procedure for diagnosis
of women with abnormal uterine bleeding is endometrial
sampling, fractional curettage remains an alternative.
Fractional curettage can be obtained from the
endocervix and/or the entire of endometrial tissue useful
for both diagnosis and therapy, particularly in cases of
active uterine bleeding. Fractional curettage under
paracervical block can be performed in a minor
operative setting without hospital admission. Based on
the literature review, fractional curettage causes
moderate pain, so our findings have practical implications
for reducing pain during such procedures.

The strengths of this study were that it was (a) a
randomized, double-blinded, placebo-controlled trial,
(b) no patients dropped out, and (c) all participants did
their own pain assessment. The limitation was the lack
of patients, who are having the difficulty of fractional
curettage such as cervical stenosis. Therefore, the
study of lidocaine prilocaine cream in conjunction with
paracervical block for pain relief in this group of patients
may be needed.
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Conclusion

Compared with placebo, lidocaine prilocaine
cream in conjunction with paracervical block significantly
reduced pain during fractional curettage.
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Quality of Life after Treatment by Vaginal Pessary versus
Surgery in Symptomatic Pelvic Organ Prolapsed Thai
Patients
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* Department of Obstetrics and Gynaecology, Faculty of Medicine, Khon Kaen University, Khon Kaen, Thailand

ABSTRACT

Objectives: To compare the change in quality of life of Thai patients with symptomatic pelvic organ
prolapse treated with vaginal pessary or surgery using validated prolapse quality of life (P-QOL)
questionnaire.

Materials and Methods: The study recruited patients in one by one stratified simple random sampling
in the same prolapse stages of forty patients in the pessary group and forty patients in the
surgery group from the urogynecology clinic between January 2018 and August 2019. The data
were collected using the P-QOL questionnaire before the treatment and 3 months and 6 months
after the treatment.

Results: The mean age was 65.7 + 7.7 years and body mass index was 24.9 + 3.7 kg/m2. After
treatment with either pessary or surgery, almost all P-QOL domains significantly improved at 3
months and 6 months except in the personal relationships and sleep/energy domains in the
pessary group in which the domains were not different from the baseline. General health
perceptions and sleep/energy domains significantly improved more in the surgery group at 3
months (p = 0.01 and p = 0.023) and 6 months (p = 0.024 and p = 0.007,) after treatment. The
mean + standard deviation of satisfaction scores after treatment in pessary and surgery at 3
months (8.9 + 1.4 and 9.3 + 1.0 (p = 0.509), and 6 months (9.4 + 1.2 and 9.3 = 1.1 (p = 1.000)
were not statistically different.

Conclusion: The quality of life in symptomatic prolapse after treatment with vaginal pessary or surgery
improved. The majority of patients were very satisfied with the outcomes of either treatment.

Keywords: pelvic organ prolapse, pessary, quality of life, surgery.

Correspondence to: Teerayut Temtanakitoaisan, M.D., Departrment of Obstetrics and gynaecology, Faculty of
Medaicine, Khon Kaen University, Khon Kaen, Thailand. E-mail: jacktemtanakitoaisan@hotmaril.com

Received: 30 September 2020, Revised: 14 December 2020, Accepted: 29 December 2020

128  Thai J Obstet Gynaecol VOL. 30, NO. 2, MARCH 2022



AuMIIauadlasuNIssnIAlgansaingsTasaaamlF L g unLN1sHIsIA

0 aa v a 1
lugiheinandaudinsunsay
Annime tlyands, Uszuan ywds, lauiard aeands, Gszens iansuznalwagm
UNARER

as

o dl‘ = aa d‘ all L al‘al Y a 1 o Yo o
Jngilszava; weulfauiisuannmdandilasuulaslugiae ingfidniasgudensiuntaunadlasun1sinm

L]
)4

aeginsaingagevaaeaiunisadnlaglfuunaaunINANINTIA P-QOL 81LN1M1 [Ne
TAAUASTENIS: guAInEuULTU Ay endssaugauaansuieausaaaiy lasuinulaeld
91NN NTBNAADA YTOKIGA NGNAL 40 AW AMNAABNUTITNINIAUITAAI1ILIUTINIABUNNTIAN 2561 DN
= > s o S e o o o = =
ANNIAN 2562 ALIMLLADLUNINANNINTIR P-QOL 81TUN91 [Ngl AianeuiunI195nm uazdan125nmv 3 ey
UA 6 1ADY

wan1sAnE: agedguazninedsvegihadiulugegi 65.7 + 7.7 1 uaz 24.9 + 3.7 Alansu/ums vas
o 3; A aa dd’{ 1 a o o o :: = = 2 o o o
FUNITNABNNGNAANINTER (P-QOL) ATt WA 1AYIalY 3 iaauuas 6 1aau aniduNIAAIINANTUE
AIUYAAAUASNIAAININTIANITUE /WA IUNI T NI waF LN seisimlediguiun lagLinsningsravaans
AN NI lunaag an mYia [ uasunaan N maIaN U/ Naa lun 17V WIWATUEE NT A 1Ay 9 u 3 1aaw
(p = 0.01 uag 0.023 ANAIAL) WAL 6 1ABM (p = 0.024 AT 0.007 MNAIAL) ANRALAINAINE layadsunI7
fnmaaegLnsningTasAans LAZNITENFAT 3 1ABM (8.9 + 1.4 4az 9.3 + 1.0 (p = 0.509)) LA 6 LAY (9.4 +
1.2U8z 9.3+ 1.1 (p = 1.000)) lunumuuaANANeeNTiEd1ATY

agil: waan19inwaglendniasgaudanauigaua g Unsninwestasnaennie lAsUn 16 FANLIITANINT I8
AT UAzIAIINNINE 1aDE/ WNINAINITI N IIA8NNG N

AFIATY: Nzgudeniunigen, 9UnsninweNTevAaea, ANNINTIR, N1H6A

VOL. 30, NO. 2, MARCH 2022 Panjapong S, et al. Quality of Life after Treatment by Vaginal Pessary versus 129
Surgery in Symptomatic Pelvic Organ Prolapsed Thai Patients



Introduction

Pelvic organ prolapse (POP) is the downward
descent of one or more compartments of vagina and
uterus into vagina or protruding through the hymen.
Itis a benign condition probably leading to vaginal bulge,
pelvic pressure, voiding dysfunction, defecatory
dysfunction and sexual dysfunction”. A negative impact
on quality of life (QoL) may be attributed to these
symptomatic prolapses®. The risk factors accounting
for the development of POP are age, parity, vaginal
delivery, obesity, connective tissue diseases, chronic
constipation and menopausal status.

In addition to lifestyle modifications, a vaginal
pessary is a non-surgical option to relieve the POP
symptoms and is considered to be the first offer rather
than surgery®. Nevertheless, the prolapse surgery is
essentially required to correct all affected vaginal
compartments to restore the vaginal anatomy with
operation techniques that primarily rely on the
physicians’ discretion and expertise.

Although POP surgery has considerable
advantages over pessary use, the risk of complications
after surgery and the cost-effectiveness are required to
be taken into account®.

Given the improvement of the symptoms after
treatment with either treatment, however, two prospective
studies showed similar improvement in prolapse,
urinary, bowel symptoms, sexual function as well as the
QoL®9,

As for the cultural differences, to the knowledge
of present investigators, few studies have compared the
outcomes of both treatments among Thai women. The
aim of the study was, therefore, to evaluate and compare
the changes in QoL of Thai women with symptomatic
POP who were treated with vaginal pessaries and
surgery after 3 and 6 months, in which the validated
prolapse quality of life (P-QOL) questionnaire and
satisfaction scores were used to collect data.

Materials and methods

This was a quasi-experimental study that pelvic
organ prolapsed patients selected the treatment by
pessary or surgery depending on their preference and
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co-morbidities. The study protocol was approved by the
Human Research Ethics Committee, Khon Kaen
University (HE621008). After obtaining a written
informed consent from each participant, data collection
began from the participants attending an urogynecology
clinic at the tertiary hospital between January 2018 and
August 2019. As for the inclusion criteria, the
participants were required to be 18 years of age or over,
have developed prolapse stage Il or more (POP-Q
system), and were to have been treated with either
vaginal pessary or surgery. Patients illiterate in Thai
language and who did not follow-up for 6 months were
excluded from the study. Patients who changed the
treatment from pessary to surgery were considered as
a failed pessary and the P-QOL scores were not
evaluated. The pelvic organ prolapsed patients selected
the treatment using their own discretion after the
physicians gave them the information regarding
treatment options. For care of the pessaries, patients
were advised, if possible, to remove and clean every
night. Once a week, however, was considered
acceptable. Participants were enrolled with one by one
stratified simple random sampling in the same prolapse
stage. In cases who could not follow-up in person were
contacted by phone.

The validated P-QOL questionnaire in Thai
version® was administered before treatment and 3
months and 6 months after treatment. A lower score
indicates better quality of life; meanwhile, a higher score
indicates detrimental effects on quality of life. Moreover,
the satisfaction with the treatments using the visual
analog scale at 3 months and 6 months after treatment,
were also investigated.

According to the pilot study, the mean difference
+ standard deviation (SD) of P-QOL after the treatment
with pessary was 23.50 + 31.68 and 36.8 + 42.85 in
surgery. It was assumed that there were at least 25
points of mean differences in the treatment group. In
order to achieve a power of 80% and a level of
significance of 5%, 40 patients per treatment were
required.

Statistical analysis was performed using STATA/
SE version 10.1, and a test of normality was conducted
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using Kolmogorov-Smirnov testing. The collected data
were presented as percentages, means, and medians.
The student’s t-test, chi-square, Fisher’s exact and
Mann-Whitney U tests were used to assess the
appropriateness to compare between pessary and
surgical groups. A generalized estimating equation
(GEE) was used to compare the mean difference of
QoL scores between two groups. A p value of < 0.05
was considered statistically significant.

Results

One hundred eighteen patients were recruited,
seventy-five were in the pessary group and forty-three
patients were in the surgery group. Patients were
enrolled by stratified simple random sampling in the
same prolapse stage. Forty of them were assigned in
the pessary group (50%) and forty in surgery group
(50%). The data were collected during the follow-up
period. In case of loss of in-person contact follow-up
(46.3%) (15 patients in pessary group and 22 patients
in surgery group), they were all contacted by phone.
Thirty-nine patients (97.5%) in the pessary group were
fitted with support pessaries, while only one (2.5%)
was fitted with space occupying pessary (Donut

Table 1. Patient baseline characteristics (n = 80).

pessary). There were two surgical routes to restore
pelvic floor anatomy in this study depending on
physician experience and preference; a vaginal
approach in 31 patients (77.5%) which was vaginal
hysterectomy with sacrospinous ligament fixation with
anterior and posterior colporrhaphy and the
laparoscopic approach in 9 patients (22.5%). Six
patients underwent laparoscopic sacrocolpopexy; 5
cases had vaginal vault prolapse and another one case
was prolapsed with a paravaginal defect. Three
patients had undergone laparoscopic high uterosacral
ligament suspension. In cases who had the uterus in
situ, they had laparoscopic hysterectomy performed
as an additional procedure.

The mean age + SD was 65.7 + 7.7 years and
their mean body mass index (BMI) + SD was 24.9 +
3.7 kg/m? and menopausal status was 96.3%. There
was no statistical difference between the pessary and
surgery groups in respect of age, BMI, occupation,
marital status, parity, menopausal status and POP-Q
stage (Table 1). For the underlying diseases, 5 patients
suffered from ischemic heart disease and all of them
were in the pessary group (p = 0.021). No one in the
pessary group changed to the surgery group.

Variables Pessary group Surgery group Total p value
(n =40) (n =40)
1. Age (years), mean + SD 67.25 + 748 64.23 + 7.61 65.74 + 7.65 0.077
2. BMI (kg/m?), mean + SD 24.11 + 3.86 25.61 + 3.42 24.86 + 3.70 0.071
3. Occupation, n = yes (%) 0.23
3.1 Agricultural workers 19 (47.5) 10 (10) 29 (36.25)
3.2 Self-employed 6 (15) 13 (32.5) 19 (23.75)
3.3 Trader 7 (175) 6 (15) 13 (16.25) 0.832
3.4 Office worker 1(2.5) 1(2.5) 2 (2.5) 0.122
3.5 Civil servant 3 (7.5) 6 (15) 9 (11.25) 0.26°
3.6 None 4(10) 4(10) 8 (10)
4. Marital status, n = yes (%) 0.79
4.1 Single 0 0 0
4.2 Married 29 (72.5) 32 (80) 68 (85)
4.3 Divorced 1(2.5) 1(2.5) 2 (2.5)
4.4 Widowed 10 (25) 7 (175) 17 (21.25)
5. Parity, mean + SD 3.43 + 1.26 3.25 +1.45 3.34 +1.35 0.565
6. Menopause, n (%) 39 (97.5) 38 (95) 77 (96.25) 0.999
7. History of vaginal birth, n (%) 38 (95) 36 (90) 74 (92.50) 0.675
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Table 1. Patient baseline characteristics (n = 80). (Cont.)

Variables Pessary group Surgery group Total p value
(n =40) (n =40)

8. Underlying disease, n (%) 21 (52.5) 27 (67.5) 48 (60) 0.171
8.1 Hypertension 15 (37.5) 20 (50) 35 (43.75) 0.260
8.2 Diabetes mellitus 10 (25) 9 (22.5) 19 (23.75) 0.793
8.3 Dyslipidemia 5 (12.5) 10 (25) 15 (18.75) 0.152
8.4 SLE 0 1(2.5) 1 (1.25) 0.314
8.5 Ischemic heart disease 5 (12.5) 0 5 (6.25) 0.021
8.6 CKD 0 1(2.5) 1(1.25) 0.314
8.7 GERD 0 1(2.5) 1 (1.25) 0.314
8.8 Gout 0 1(2.5) 1(1.25) 0.314
8.9 Osteoarthritis of knee 0 1(2.5) 1(1.25) 0.314
8.10 Spinal stenosis 1(2.5) 0 1(1.25) 0.314
8.11 Hyper/hypothyroid 2 (5) 1(2.5) 3(3.75) 0.556
8.12 Breast cancer 0 1(2.5) 1(1.25) 0.314

9. History of hysterectomy, n (%) 4 (10) 5 (12.50) 9 (11.39) 1.000

10. Overall stage of pelvic organ prolapse Quantification system (POP-Q), n (%)

Stage Il 12 (30) 12 (30) 24 (30) 1.000
Stage IlI 21 (52.5) 21 (52.5) 42 (52.50) 1.000
Stage IV 7 (175) 7 (175) 14 (17.50) 1.000

SD: standard deviation, BMI: body mass index, SLE: systemic lupus erythematosus, CKD: chronic kidney disease, GERD: gastroesophageal reflux disease

The P-QOL scores at baseline before treatment
in each group are shown in Table 2. The patients with
symptomatic prolapse were affected adversely by the
disease, including general health perceptions, impacts
of prolapse, role limitations, physical limitations,
emotions and severity measures which were not
different at the baseline between two groups. In the

sleep/energy domain, patients in the surgery group
significantly suffered more than the pessary group  (p
= 0.023). After treatment with either pessary or
surgery, all P-QOL domains significantly improved at
3 months and 6 months except for personal
relationships and sleep/energy domains in the
pessary group.

Table 2. Patient quality of life score before treatment between pessary and surgery groups (n = 80).

P-QOL domain Baseline of pessary Baseline of surgery p value
median (IQR) median (IQR)
1. General health perceptions 50 (25, 75) 50 (50, 75) 0.095
2. Prolapse impact 67 (67, 100) 67 (33, 100) 0.556
3. Role limitations 33 (0, 67) 33 (17, 67) 0.477
4. Physical limitations 17 (0, 58.5) 33 (17,91.5) 0.055
5. Social limitation 0 (0, 27.5) 5.5 (0, 44) 0.241
6. Personal relationships 0(0,0) 0(0,0) 0.477
7. Emotions 44 (22, 67) 33 (11, 56) 0.586
8. sleep/energy 0(0, 0) 0 (0, 50) 0.023
9. Severity measures 33 (17, 37.5) 25 (12.5, 37.5) 0.763
10. Total score 28.5 (19.5, 39) 31.5 (25, 51) 0.202

P-QOL: Validation of the prolapse quality of life questionnaire, IQR: Interquartile range
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When comparing the two groups, general health
perceptions and sleep/energy domains significantly
improved more in the surgery group at 3 months (p =
0.01 and p = 0.023) and 6 months (p = 0.024 and p =
0.007) after treatment (Table 3).

After treatment with either pessary or surgery,
vaginal bulging, urinary frequency, urinary urgency and
voiding difficulty improved significantly. The improvement

of urgency urinary incontinence symptoms was
observed solely in the surgery group (p = 0.025);
however, after both pessary and surgical treatment,
neither stress urinary incontinence nor constipation
improved. The improvement of symptoms in relation to
the symptoms of pelvic organ prolapse were not
statistically different at 6 months after treatment in both
pessary and surgery groups (Table 4).

Table 3. Comparison of P-QOL domain score between pessary and surgery groups (n = 80).

Domains 3 months after treatment 6 months after treatment
Pessary Surgery difference Pessary Surgery difference
between between
mean p value mean p value mean p value mean p value
group group
change change (p value) change change (p value)
from from P from from P
baseline baseline baseline baseline
1. General health perceptions -14.38 0.001 -31.23 0.001 - 16.85 (0.010) -15 < 0.001 -30 < 0.001 - 15 (0.024)
2. Prolapse impact -53.47  <0.001 -59.23 < 0.001 -5.77 (0.922) -63.47 <0.001 -60.90 <0.001 2.57 (1.000)
3. Role limitations - 3748 < 0.001 -40.84 < 0.001 - 3.37 (1.000) -36.64 <0.001 -42.93  <0.001 - 6.28 (0.816)
4. Physical limitations -29.62 < 0.001 -42.16 <0.001 - 12.54 (0.256) - 2795 < 0.001 -42.58 <0.001 -14.63 (0.154)
5. Social limitations -14.96 < 0.001 -21.06 < 0.001 - 6.10 (0.624) -14.68 < 0.001 -21.62 < 0.001 - 6.94 (0.501)
6. Personal relationships -4.55 0.229 -6.67 0.021 - 2.12 (1.000) -3.72 0.482 -6.25 0.036 - 2.53 (1.000)
7. Emotions -34.92 < 0.001 - 35.51 < 0.001 - 0.59 (1.000) - 3742 < 0.001 - 3718 < 0.001 0.24 (1.000)
8. Sleep/ energy -6.68 0.147 -20.41 <0.001 -13.73(0.023) -4.18 0.765 -19.99 <0.001 -15.81(0.007)
9. Severity measures -20.15 < 0.001 -25.93 < 0.001 -5.78 (0.324) -23.90 <0.001 -26.56 < 0.001 - 2.66 (1.000)
10. Total -23.96 <0.001 -31.49 < 0.001 - 753 (0.116) -25.16 < 0.001 32.04 < 0.001 - 6.88 (0.166)

P-QOL.: Validation of the prolapse quality of life questionnaire

Table 4. The changes of pelvic organ prolapse related symptoms between pessary and surgery groups.

Symptoms Pessary Surgery p value
Baseline 6 months p value Baseline 6 months p value between two

n (%) n (%) n (%) n (%) groups at

6 months
1. Vaginal bulge or lump 37 (92.5) 7 (175) <0.001 35 (87.5) 4 (10) <0.001 0.330
2. Frequency of urination 20 (50) 8 (20) 0.006 30 (75) 5 (12.5) < 0.001 0.363
3. Urgency 21 (52.5) 12 (30) 0.045 21 (52.5) 8 (20) 0.002 0.302
4. Urgency urinary incontinence 16 (40) 14 (35) 1.000 20 (50) 9 (22.5) 0.025 0.217
5. Stress urinary incontinence 15 (37.5) 17 (42.5) 1.000 17 (42.5) 9 (22.5) 0.071 0.056
6. Voiding dysfunction 18 (45) 2 (5) <0.001 20 (50) 1(2.5) <0.001 1.000
7. Constipation 14 (35) 10 (25) 0.529 19 (475) 11 (275) 0.072 0.799

The mean = SD of satisfaction score (0-10) after different.

treatment in pessary and surgery groups at 3 months
(8.9 £ 1.4 and 9.3 = 1.0 (p = 0.509), and 6 months
(9.4 +1.2and 9.3 + 1.1 (p = 1.000) were not statistically
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At the six-month follow-up, abnormal vaginal
discharge was detected in one case and frequent
pessary expulsion was observed in three cases. One
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case was reported to have pelvic pain after laparoscopic
surgery.

Discussion

This study compared the QoL of Thai patients
with symptomatic POP who were treated with pessary
and with surgery. It was found that both treatments
significantly improved in almost all domains of the
P-QOL questionnaire. Numerous studies have claimed
that the QoL in pelvic organ prolapsed patients
significantly improved after pessary™1% and surgery('12)
treatments. These current study findings were
consistent with those by Abdool et al™ and by Lone
et al studies®, who employed both the Sheffield
questionnaire and the validated International
Consultation on Incontinence Questionnaire Vaginal
Symptoms Module (ICIQ-VS) and the International
Consultation on Incontinence Questionnaire-Urinary
Incontinence Short Form (ICIQ-UI (SF)) questionnaires
and found that the QoL after both treatments (pessary
and surgery) significantly improved. In addition,
considering each domain, this current study found
personal relationships in the pessary group did not
significantly improve from the baseline, similar to the
report of Lone et al and Abdool et al.®'® The possible
explanation might be because the patients with
pessary use are required to remove the pessary
regularly during night time to prevent complications;
consequently, prolapse may protrude during the night
and may interfere with sexual activity. Moreover, the
current study revealed that the sleep/energy domains
did not improve in the pessary group. This may be
due to prolapse-related symptoms during removal of
pessary such as the symptoms of urinary urgency or
incomplete emptying that can cause urinary frequency
during nighttime, which may cause sleep disturbance.
In contrast, in the surgery group, according to the
P-QOL questionnaire, all domains improved
significantly. Therefore, surgery has more advantages
over pessary in this aspect.

As for the changes of prolapse symptoms, it
was found that stress urinary incontinence did not
improve after pessary or surgery, and urgency urinary

134  Thai J Obstet Gynaecol

incontinence did not improve after pessary use but
significantly improved after surgery. Moreover, the
improvement of prolapse symptoms such as vaginal
bulging, urinary frequency, urinary urgency and
voiding difficulty significantly improved after both
treatments. Such improvement could be due to relief
of obstructive symptoms. These findings corresponded
to the Abdool et al study.

The satisfaction scores in pessary and surgery
at 3 months and 6 months after treatment were high,
but there was no statistical difference between two
groups. In contrast to the study from Peking
University™, in which the satisfaction score was
relatively higher in surgery than the pessary group
(4.9 + 0.4 and 4.0 = 1.3 scores, p < 0.01). The
differences in the satisfaction scores may be because
Chinese people have higher expectations. The
pessary was used solely to support the pelvic organ
rather than cure; thus, the satisfaction score was lower
than that of surgery.

Patients’ preference influences a selection of
treatment™. One study from the Netherlands(®
reported that 48% of patients with POP symptoms
preferred surgery, 36% preferred pessary and 16%
preferred neither. Therefore, in addition to the
treatment options and complications, the data on the
QoL particularly in the same cultures are of importance
in the counseling process to guide patients’ decisions.

The current study had some limitations since
the study was conducted as a quasi-experiment and
did not randomize the patients due to patient
preferences, co-morbidities and the course of follow-
up was short. Patients were enrolled by determining
the number of patients in the same stage and the
baseline characteristics between two groups were
similar; thus, the scores of the QoL were not unduly
affected by the study; all ischemic heart disease (IHD)
patients who ultimately selected pessary use after the
physician gave them advice with the consideration of
the underlying disease, then did so. This enrolment
reflected the daily practice in the real setting, which
was a strength of the current study.

According to the P-QOL questionnaire, the QoL
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in symptomatic prolapse after treatment with vaginal
pessary or surgery improved. The majority of prolapse
patients were very satisfied with the outcomes of
either treatment.
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Urinary Incontinence: Women Attending the Gynecology
Outpatient Clinic Unaware of Symptoms
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ABSTRACT

Objectives: To determine the prevalence, symptom characteristics, risk factors and impacts on quality
of life (QoL) of urinary incontinence (Ul) in Thai women attending a gynecology outpatient
clinic.

Materials and Methods: Voluntary female participants attending a gynecologic outpatient clinic with
a complaint of gynecologic problems but not of urinary incontinence at a medical university
hospital were prospectively recruited during June 2019 and January 2020. The data were
collected using self-reported questionnaires. A Urogenital Distress Inventory Short Form (UDI-
6) and Incontinence Impact Questionnaire-Short Form (11Q-7) in the Thai-version were used.

Results: The total of 354 participants were enrolled. One hundred and eighty-six women (52.5%)
with gynecologic symptoms had experienced urinary incontinence during the past 3 months.
The prevalence of urinary incontinence increased with age, vaginal delivery, and body mass
index (BMI). Stress urinary incontinence (45.2%), urgency urinary incontinence (22.0%) and
mixed urinary incontinence (32.8%) were reported among unrecognized urinary incontinence
participants. A high BMI and constipation were found to be the significant factors associated
with developing urinary incontinence. The QoL assessment from the 11Q-7 revealed that the
women in the unaware group suffered a mild impact on Ul from four domains of influence
including physical activity, travel, social/relationships and emotional health of QoL.

Conclusion: Urinary incontinence was commonly found in Thai women attending a gynecology
outpatient clinic. Despite experiencing the symptoms, however, the majority of them rarely
sought treatment. This may be due to its mild symptoms.

Keywords: prevalence, urinary incontinence, unaware urinary incontinence.
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Introduction

Urinary incontinence (Ul) is defined as any
involuntary leakage of urine by the International
Continence Society (ICS)™". Half of adult women
experience urinary incontinence®. The prevalence
of Ul varies widely among countries according to the
differences in definition used and the presenting
thresholds among women in different cultures®. The
prevalence among middle aged and postmenopausal
women was 44-57%“, the prevalence was reported
to be 4.8- 69.3% in Asia®".

One-quarter of the affected women sought
care and not more than half were given treatment.
Women with Ul have an increased risk of falls,
fractures, sleep deficit and urinary tract infection
compared to continent women®),

Some patients may ignore the symptoms,
suffer embarrassment or have a misconception
about Ul, which may account for the main reasons
for not seeking treatments®®19. Therefore, urinary
incontinence may be considerably under-reported®.
According to the study conducted in Singapore™,
which investigated ear nose and throat (ENT)
patients, almost half of the patients (41.7%) ignored
the Ul symptoms. This was also the case in
Turkey('?, which reported the prevalence of
unrecognized Ul at 35.7%. The prevalence of
unrecognized Ul in Thai women, however, has not
been investigated.

The primary outcome was aimed to determine
the prevalence of Ul in women who were not seeking
treatments. In the current study, the term “unaware
(unrecognized) of Ul symptoms” was used to refer
to this group of women and the secondary outcomes
were aimed to describe the symptom characteristics,
risk factors and impact on the quality of life (QoL)
caused by Ul in Thai women.

Materials and Methods

The women who attended a gynecologic
outpatient clinic at a medical university hospital in
the northeast of Thailand were consecutively
recruited until the targeted sample size was
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obtained from June 2019 to January 2020. Women
aged 18 years-old or over with the complaint of
gynecologic problems but not Ul were included,
while women with urinary tract infection symptoms,
cancer or pelvic organ prolapse stage 2 or more
were excluded. The terms “unaware of or
unrecognized” Ul symptoms was used to refer to
women who have Ul symptoms but do not seek any
treatments. All of enrolled voluntary participants
completed an informed consent prior the project
participation. Ethical approval was granted by the
Human Research Ethics Committee, Khon Kaen
University (HE621038). The data were prospectively
collected of unaware Ul symptoms from all
participants using self-reported questionnaires. The
validated Thai version of Urogenital Distress
Inventory Short Form (UDI-6) was used to determine
the urinary symptoms and how each symptom
bothered the patient and the Incontinence Impact
Questionnaire-Short Form (11Q-7) was also used to
ask about how the Ul symptoms affected their
activities, relationships and feelings®. If patients
had experienced urine leakage related to the feeling
of urgency, this was classified as urgency urinary
incontinence (UUI). Stress urinary incontinence
(SUI) was diagnosed when patients experienced
urine leakage related to physical activity, coughing
or sneezing. If patients had both symptoms they
were assessed as mixed urinary incontinence
(MUI).

The total score in each domain (physical
activity, travel, social/relationships and emotional
health) was converted into a range between 0 and
100. A lower score indicated better QoL; meanwhile,
a higher score indicated detrimental effects on QoL.

Standardized terminology was used to
describe Ul that complied with the recommendations
of an International Urogynecological Association
(IUGA)/International Continence Society (ICS)™.
Ul symptoms were comprised of SUI that included
involuntary leakage of urine on effort, physical
exertion; sneezing or coughing; UUI (involuntary
leakage of urine accompanied by or immediately
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preceded by urgency); and MUI (involuntary leakage
of urine associated with urgency and with exertion,
effort, sneezing or coughing). Based on a study
by Manonai et al®, the prevalence of Ul in Thai
women in the rural area was 36.5%. This assumed
the prevalence of Ul in the hospital may be at least
or higher than in the community setting. To achieve
a power of 80% and a level of significance of 5%,
at least 354 patients were required.

Statistical analyses

Statistical analysis was performed using SPSS
program version 13.0. Normality testing was
conducted using Kolmogorov-Smirnov testing. The
descriptive data were expressed as percentages,
means, and medians. The chi squared test was
employed to evaluate factors associated with Ul. A
p value of < 0.05 were considered statistically
significant. Multiple logistic regression analysis
(forward stepwise) was used for multivariate

Table 1. Characteristics of participants (n = 354).

analysis.

Results

Three hundred and ninety patients were
contacted, fifteen patients refused to participate in
the study. A total of 375 voluntary participants were
offered the questionnaires. Only 354 voluntary
participants, however, completed the questionnaires;
the response rate was 94.4%. One hundred and
eighty-six women (52.5%) who attended the
gynecologic clinic with the complaint of gynecologic
symptoms, except Ul, had experienced Ul symptoms
during the past 3 months.

Among participants unaware of Ul symptoms, 45.2%
(84 women) had SUI; 22.0% (41 women) had UUI;
and 32.8% (61 women) had MUI.

The baseline characteristics of participants
are shown in Table 1. Age, body mass index (BMI),
the history of vaginal birth and constipation were
significantly different from normal.

Variables With Ul (n=186) Without Ul (n=168) p value
Age (years), mean (SD) 44.30 (10.07) 40.51(10.64) 0.0007
BMI (kg/m?), mean (SD) 24.21 (3.99) 22.89 (3.82) 0.0017
Comorbidity, n (%)
Yes 121 (65.05) 121 (72.02) 0.159
No 65 (34.95) 47 (27.98)
Education level, n (%)
- No formal schooling 1(0.53) 0 (0.00) 0.492
- Primary school 24 (12.90) 14 (8.33)
- Secondary school 35 (18.81) 29 (17.30)
- Vocational/Technical/College 18 (9.70) 16 (9.50)
- University 108 (58.06) 109 (64.88)
Vaginal delivery, n (%)
- Yes 111 (59.70) 70 (41.67) 0.001
- No 75 (40.30) 98 (58.33)
Sexually active, n (%)
-Yes 137 (73.66) 123 (73.21) 0.925
-No 49 (26.34) 45 (26.79)
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Table 1. Characteristics of participants (n = 354). (Cont.)

Variables With Ul (n=186) Without Ul (n=168) p value
Occupation, n (%)
- Unemployed 5(2.69) 7 (4.20) 0.077
- Labor 4 (2.15) 1(0.60)
- Employment 12 (6.45) 5(2.98)
- Agriculture 27 (14.52) 11 (6.55)
- Government service 57 (30.65) 56 (33.33)
- Trade 17 (9.14) 16 (9.50)
- Other 64 (34.40) 72 (42.86)
Constipation, n (%)
- Yes 18 (9.70) 6 (3.57) 0.022
- No 168 (90.30) 162 (96.43)
Menopausal status, n (%)
- Yes 46 (24.73) 38 (22.62) 0.641
- No 140 (75.27) 130 (77.38)

Ul: urinary incontinence, BMI: body mass index, SD: standard deviation

The prevalence of Ul increased with age, vaginal
delivery, and BMI as shown in Table 2.

Age, BMI, vaginal delivery and constipation were
identified as the potential risk factors for developing Ul
(Table 3). Women aged 40-59 years were more than
twice as likely to have Ul than those aged 18-39 years
(odds ratio (OR) 2.28, 95% confidence interval (Cl)

1.44-3.58). The obese participants (BMI > 30 kg/m?)
were more than three times as likely to have Ul than
normal weight participants (OR 3.16, 95%CI 1.29-
7.75). Moreover, vaginal delivery and constipation
(fewer than 3 times a week) were more than twice as
likely to have Ul (OR 2.07, 95%CI 1.35-3.16 and OR
2.89, 95%CI 1.12-7.47).

Table 2. Prevalence of unaware urinary incontinence symptoms in various subgroups.

Variables Number of Ul women Prevalence of Ul 95% CI

Age (years)

18-39 48 39.02 30.35 - 48.23

40-59 127 59.35 52.43 - 65.98

> 60 11 64.71 38.32-85.79
Vaginal delivery

- Yes 111 61.33 53.81 - 68.45

- No 75 43.35 35.85-51.08
Sexually active

- Yes 137 52.69 46.43 - 58.89

- No 49 53.13 41.57 - 62.54
BMI (kg/m?)

<185 9 39.13 19.70 - 61.45

18.5-24.9 107 48.64 41.86 - 55.44

25-29.9 49 59.04 4769 - 69.71

> 30 21 75 55.12 - 89.30

Ul: urinary incontinence, ClI: confidence interval
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Table 3. Unadjusted odds ratios (OR) of potential risk factors for unaware urinary incontinence symptoms.

Variables Number of women Unadjusted OR 95% ClI p value
Age (years) 354 1.03 1.01 - 1.05 0.001
18 - 39 123 Reference
40 - 59 214 2.28 1.44 - 3.58 < 0.001
> 60 17 2.86 0.99 - 8.25 0.051
BMI (kg/m?)
<185 23 0.67 0.28 - 1.63 0.387
18.5-24.9 220 Reference
25-29.9 83 1.52 0.91-2.53 0.107
> 30 28 3.16 1.29 - 7.75 0.012
Comorbidity
- Yes 242 1.38 0.80-2.17 0.160
- No 112 Reference
Education level
- No formal schooling + Primary school 39 1.80 0.88 - 3.65 0.102
- Secondary school 64 1.21 0.69-2.13 0.490
- Vocational/Technical/College 34 1.13 0.55-2.34 0.731
- University 217 Reference
Vaginal delivery
- Yes 181 2.07 1.35-3.16 0.001
- No 173 Reference
Sexually active
- Yes 260 1.02 0.63 - 1.64 0.925
- No 94 Reference
Occupation
- Unemployed 12 Reference
- Labor 5 5.60 0.47 - 66.44 0.172
- Employment 17 3.36 0.71-15.84 0.126
- Agriculture 38 3.43 0.89 - 13.18 0.072
- Government service 113 1.42 0.42-4.75 0.565
- Trade 33 1.48 0.39 - 5.65 0.560
- Other 136 1.24 0.37 - 4.1 0.720
Constipation
- Yes 24 2.89 1.12-747 0.028
- No 330 Reference
Menopausal status
- Yes 84 1.12 0.68 - 1.83 0.641
- No 270 Reference

Cl: confidence interval

When multivariate analysis was used, using the
forward stepwise method that adjusted the possible
risk factors for Ul and by entering all significant factors
(p < 0.2) (including age, BMI, vaginal delivery and
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constipation), the analysis revealed that only BMI and
constipation remained as statistically significant risk
factors associated with an increased likelihood of
having Ul (Table 4).
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Table 4. Adjusted odds ratios (OR) of potential risk factors for unaware urinary incontinence symptoms.

Variables Adjusted OR 95% ClI p value
Age (years) 1.02 1.00 - 1.05 0.028
BMI 1.08 1.02 - 1.15 0.004
Vaginal delivery 1.50 0.93-2.44 0.098
Constipation 3.36 1.26 - 8.92 0.015

Adjusted age, BMI, vaginal delivery and constipation
Cl: confidence interval, BMI: body mass index

To investigate QoL using 11Q-7 and severity of
each of the Ul symptoms, four domains were evaluated,
including physical activity, travel, social/relationships
and emotional health. The median scores of four
domains in unaware SUIl symptoms were 0, 16.66, 0
and 0; in unaware UUI scores 0, 16.66, 16.66 and O;
and 0, 16.66, 16.66 and 0 in unaware MUI (Table 5).

This might indicate that the women in the unaware
groups only suffered a mild impact on Ul on QoL.

As for healthcare-seeking behavior in the
subjects unaware of Ul symptoms, 65.1% (121 patients)
thought that the Ul symptoms did not bother them and
32.3% (60 patients) thought that it was a normal part
of the aging process.

Table 5. Quality of life scores regarding each type of urinary incontinence (l1Q-7).

Physical activity Travel Social/ Emotional health
(0-100) (0-100) Relationships (0-100)
(0-100)
Stress urinary incontinence (score), 0 (0, 16.66) 16.66 (0, 33.33) 0 (0, 33.33) 0 (0, 16.66)
median (IQR)
Urgency urinary incontinence (score), 0 (0, 16.66) 16.66 (0, 33.33) 16.66 (0, 33.33) 0 (0, 16.66)
median (IQR)
Mixed urinary incontinence (score), 0 (0, 16.66) 16.66 (0, 33.33) 16.66 (0, 33.33) 0 (0, 16.66)
median (IQR)

IQR: interquartile range

Discussion

The prevalence of Ul in women seeking
healthcare for non-Ul related symptoms in a gynecology
clinic was 52.5%. Among participants unaware of Ul,
the prevalence was considerably high similar to the
study by Luo et al who investigated the prevalence in
Singapore!™. It was reported 41.7% in ENT patients.
These findings were consistent with a study which
reported the prevalence of hidden Ul 35.7% in Turkey('?.
The high rate of hidden Ul may suggest that if the
prevalence was collected solely from the complaint
symptoms, the actual prevalence may be under
reported.

Advancing age is established as the potential
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risk of Ul Based on the multivariate logistic
regression, in the case of hidden symptoms, BMI and
constipation were significant factors associated with
developing Ul. The findings of this current study did not
support the data from Luo et al™ who studied ENT
patients, revealed that age, vaginal delivery and being
sexually active were associated with urinary incontinence.
The differences in those risk factors may be due to the
different settings of patients in the gynecologic clinic
and ENT clinic. Moreover, the studies in Thailand on
the risk of Ul revealed that chronic cough, chronic
constipation, vaginal delivery, menopause were
reported in women younger than 50 years of age.
Furthermore, never receiving hormone therapy and high

VOL. 30, NO. 2, MARCH 2022



BMI were the risk factors associated with Ul in
postmenopausal women('6-18),

Despite the high prevalence of hidden Ul among
Thai women, most patients overlooked the urinary
symptoms. According to the scores of Thai version
[1Q-7, the median scores of SUI, UUI and MUI were
significantly low. It may be the case that the unaware
patients had only mild symptoms which might not affect
their daily life such as physical activity, travel, social/
relationships and emotional health. The results
matched the data of those observed in Singapore
and Turkey®™. Consistent with the findings of
Cetinel et al and Cooper et al®, the patients were
not likely to seek treatment. This may be because the
symptoms were not disturbing their daily life activities
(see the QoL scores). Whereas the QoL scores in
symptomatic Ul women were more significantly impaired
than control in postmenopausal women®.

Some unaware patients perceived that Ul was
the normal process of aging. The data from Singapore
also claimed the same reasons for not seeking health
care™. Therefore, it was argued from the study that
the knowledge of Ul symptoms, factors and treatment
options should be transferred to general public in order
to raise public awareness. Moreover, in the case of mild
symptoms, behavioral and lifestyle modifications such
as weight reduction, fluid management, bladder training
and pelvic floor muscle training were considered the
first line therapy with a 50% reduction of incontinence
episodes®). Despite the high prevalence of hidden U,
one third believed that the condition was a stage of
aging process. Thus, to alleviate and improve QoL of
patients with unrecognized Ul, Ul symptoms should be
addressed in gynecologic clinics during history taking
even though patients come with gynecologic problems
not with Ul problems. To prevent the worsening of the
Ul symptoms, behavioral and lifestyle modification
should be counseled to patients with Ul symptoms.

The present study was based on a prospective
study illustrating the prevalence of the unawareness of
Ul among Thai women who came with the gynecologic
symptom complaints but not of Ul at a hospital setting.
This may not represent the cases in the community.
The lack of generalization, lack of physical examination
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and objective data regarding Ul such as a pad test were
considered as limitations to this study.

Conclusion

Urinary incontinence appeared to be a common
disease among Thai women. It was the case, however,
that even though experiencing the Ul symptoms, the
majority of the patients nevertheless, rarely sought
treatment due to the mild symptoms and they were
inclined to consider the problem as one of the aging
process.
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ABSTRACT

Pentalogy of Cantrell (PC) is an extremely rare congenital malformation, with estimated incidence
from 5.5 to 7.9 per million live births. Diagnosed in second trimester or beyond with first trimester
detection in hand full of cases and 2 case reports at 11 weeks in literature. An unusual combination
of PC with craniorachischisis, has been reported by a few at 18-26 weeks with one at 12 weeks. Ours
is the first ever presented case report diagnosed as early as 11 weeks. This patient was diagnosed
with PC and craniorachischisis at 11 weeks by 2D ultrasound who underwent pregnancy termination.
Presence of a throracoabdominal defect at such early gestation should alert sonologists to include
PC in differentials. This rare combination of dorsal and ventral midline defects occurring at a similar
embryologic timeline could point to a common inciting event that needs to be further investigated.

Keywords: pentalogy of cantrell, cantrell syndrome, craniorachischisis, first trimester ultrasound.

Correspondence to: Franadeep Reday Inukollu, MS, Depariment of Obstetrics and Gynecology, Kasturba
Mediical College, Manijpal Manipal University (MAHE), Manjpal 576104, India. E-mail: pranadeeo_inukollu@
yahoo.com

Received: 17 February 2021, Revised: 5 July 2021, Accepted: 4 August 2021

VOL. 30, NO. 2, MARCH 2022 Inukollu PR, et al. Diagnosis of Pentalogy of Cantrell with 145
Craniorachischisis at 11 weeks on 2 Dimensional Ultrasound



Introduction

First described by Cantrell in 1958, pentalogy of
Cantrell (PC) is a constellation of five defects that
includes lower sternum defect, a midline supraumblical
thoracoabdominal wall defect, a defect of anterior
diaphragm, a defect of diaphragmatic pericardium and
congenital cardiac anomalies.

Although case reports of such patterns date back
to early 1700s, it was Cantrell in 1958 who unified this
pattern into a clinical syndrome, proposed its
pathophysiology and clinical management, majority of
which holds true even 6 decades later barring certain
advances in postnatal approaches that improved
survival in certain subtypes.

Case:

A 28 years old third gravida with nil significant
previous obstetric history, presented to us for
routine antenatal care. Pregnancy was from a non
consanguineous marriage without a history of
congenital defects or chromosomal anomalies or
medical disorders. She was onfolic acid supplementation.
Aneuploidy scan at 11 1/7 weeks done using Voluson
P8 showed a crown rump length (CRL) of 30 mm
corresponding to 10 weeks and nuchal translucency
(NT) could not be measured, abdominal contents freely
floating in the amniotic fluid outside the abdominal
cavity. Heart was located outside the thoracic cavity
with good cardiac activity as shown in Fig. 1. Diaphragm
appeared to be slightly elevated. Better and precise
delineation of intracardiac, diaphragmatic and sternal
defects would require scan at a later gestation. Cranial
vault was not formed and a vertebral bony defect was
noted posteriorly with exposed neural tissue extending
up to the lumbar area. A comparison of the neural tube
defect in the antenatal scan and the expelled fetus
are shown in Fig. 2. The findings were a peculiar
combination of dorsal and ventral midline defects
including ectopia cordis, omphalocoele/gastroschisis,
eventuation and craniorachischisis. A presumptive
diagnosis of PC with craniorachischisis was made.
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Fig. 1. Image showing abdominal contents and heart
outside the body cavity.
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Fig. 2. Comparison of the vertebral defect in the
antenatal scan and after expulsion of the fetus.

Though diagnosis of anterior abdominal wall
defect cannot be made before 12 weeks of gestation,
we suspected a probable gastroschisis since it was
also associated with ectopia cordis and dorsal midline
defects. PC has a varied presentation and the
prognosis depends greatly on the severity of condition,
especially the ectopia cordis, intracardiac defects,
extent of thoracoabdominal defect and its associated
anomalies. The associated craniorachischisis in this
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patient is a lethal condition which was explained to
the couple in detail who opted for pregnancy
termination. The couple deferred genetic evaluation,
karyotype analysis and autopsy. Termination of
pregnancy was done at 12 weeks using 400
micrograms of vaginal misoprostol tablets every 3 hour
for 3 doses (which is half the usual dose as per the
International Federation of Gynecology and Obstetrics
protocol as this patient is a case of previous low
transverse cesarean section). A dead male fetus of
130 g was expelled after 3 dose. Gross examination

%

W

of the fetus showed anencephaly with prominent orbits
and absence of posterior vertebral elements with
splaying of the lamina and exposed spinal cord
involving up to lumbar vertebrae, suggestive of
craniorachischisis totalis. There was a lower sternal
defect with the heart noted outside chest wall and
upper abdominal wall defect with exposed stomach
and intestines without a covering membrane
suggestive of gastroschisis. These findings are shown
in Fig. 3, 4. Upper and lower limbs, anus and external
genitalia appeared normal.

Fig. 3. Anterior view showing anencephaly with protruding orbits with heart, liver and bowel outside the body cavity.

Fig. 4. Lateral view showing anenchephaly and thoracoabdominal defect.

Discussion

Around 250 cases of PC have been reported to
date with entire spectrum occurring rarely®. The
pathogenesis originally described by Cantrell (1958)
occurs between 14 and 18 days of embryonic life. First
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the defects in anterior diaphragm, inferior pericardium
and heart occur due to anomalous development of
septum transversum and its adjacent somatic and
splanchnic mesoderm. Second, abdominal wall defects
occur due to defective attachment of abdominal

Inukollu PR, et al. Diagnosis of Pentalogy of Cantrell with 147
Craniorachischisis at 11 weeks on 2 Dimensional Ultrasound



musculature to the improperly formed primordial
sternum®. Craniorachischisis is the open cranial defect
(anencephaly/exencephaly) continuous with a complete
spinal dysraphism and represents a complete failure of
neurulation resulting from dysmorphogenesis occurring
no later than 20-22 days after conception, which
coincides with occurrence of PC on the embryologic
timeline®. Itis proposed that time point of embryogenetic
insult decides extent and severity of malformation.
Hence this explains wide spectrum of PC and
associated neural tube defects (NTD) reported so far,
including ours which describes one of the severe types
of NTDs where the inciting event must have probably
occurred very early in the timeline of embryogenesis.
Co-occurrence of such ventral and dorsal midline
defects suggests possibility of common genetic and
environmental factors behind their coexistence that has
to be addressed in future research.

Any genetic factors and etiological causes related
to PC are unknown. Though a possibility of familial
inheritance and association with chromosomal
anomalies like trisomy 18, 13 and Turners syndrome
has been suggested, cases have been sporadic in
occurrence mostly®.

Toyama in 1972 proposed a classification that
grouped various cases with less than 5 defects and
incomplete presentations as subtypes of Cantrell
syndrome®. Recent studies have stressed that strict
classification is not as important as a thorough
description and understanding of congenital
abnormalities in utero. Similarly, Coleman et al studied
PC and two closely related syndromes with overlapping
features namely OEIS (omphalocoele, exstrophy,
imperforate anus, spina bifida) and limb-body wall
complex (LBWC) as a spectrum of diseases resulting
from improper closure of lateral and craniocaudal folds.
They concluded that degree of pulmonary hypoplasia
was far more indicative of prognosis than any specific
classification system per se. In counseling families,
planning delivery and management, a descriptive
diagnosis is more valuable than trying to line
characteristics up with a specific syndrome or a subtype
within syndrome'®.
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Diagnosis of PC in first trimester was first
described by Bennett, using 2D sonography at 12
weeks™. Subsequently few more cases at 12-13 weeks
have been published®. Earliest diagnosis at 11 weeks
was done in two case reports apart from ours which
described an associated single umbilical artery and
called it “hexology”® and the other had associated limb
defect and lardoscoliosis!" which were not seen in our
case. However our patient had an associated
craniorachischisis additionally. A large retrospective
analysis over a period of 9 years done on 100,997
pregnancies to evaluate performance of first trimester
scan on detection of non-chromosomal anomalies
showed fetal anomalies in 1.7% pregnancies with 27.6%
of the anomalies being detected during 11 to 13 weeks
gestation while 53.8% detected on the second trimester
scan and 18.6% detected in the third trimester or
postnatally. There were only 2 reported cases of PC in
this study both of which were detected in first trimester
scan. However, there was no associated
craniorachischisis in these cases.

Another retrospective analysis was done on
6,366 twin pregnancies between 2002 and 2019 to
analyze the performance of 11 to 13 weeks scan in
detection of fetal anomalies which had one case of
isolated PC without craniorachischisis that was detected
in first trimester. The prevalence of this anomaly in twin
gestation was said to be 1 in 12,732 compared to 1 in
50,499 among singleton pregnancies(?.

A systematic review on 67 total reported cases
of PC diagnosed in the first trimester of pregnancy
(published from January 1980 to July 2019) suggested
that ultrasound findings of a coexistent omphalocele
and ectopia cordis at 11 to 13 weeks scan is highly
suggestive of PC3),

PC in association with craniorachischisis was
reported at 12 weeks using 3D ultrasound. Present
case report is first of its kind in reporting PC in
combination with craniorachischisis by 2D ultrasound
at 11 weeks. Early diagnosis in first trimester will assist
in early pregnancy termination thereby limiting the
physical and emotional anguish to the couple.

We conclude that though the intricate details of
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the syndrome may not be appreciable at such early
gestation, presence of a thoraco-abdominal defect
should alert the sonologists to include PC in differentials
and look for associated anomalies that can improve
patient care.
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