ISSN 0857-6084

THE OFFICIAL JOURNAL OF
THE ROYAL THAI COLLEGE OF OBSTETRICIANS
AND GYNAECOLOGISTS

VOL. 30 NO. 1 JANUARY - FEBRUARY 2022



¢ &

AL U WTEINTANSANTEINTNIUUAFAUTUNNE NI s INA

v
ﬂd o

1 duiudTusnageanuesgivsunmeiialszmanrinuaiy ey aufanszniingigeaidn nanasAansTmn

SaugnTgan 4 AUNUINIINNAT nssnszngaunlisaindlsanseusien wezaamunsestanfatesluleniansaingnan

a a « La o

gauTunndusisszmalng afiunisasy 50 U iedlugsadaniimunins wazifuadyidsladugiusunneviolssmna

au v

Y o adw oAl o L

ANTANLHLENIPTINEAR 1 TEMviaensuieanyaindn 4 2anszsaniu wazlaMINa S uNeULHUART AN 1A A

o a a Ca '

o AN1INUINTINENAT 4 e 23 fueneu A, 2564 uazlinszaaniualanialiinnedismemainadugAusunndui

a

'
=

dszmalng ddienanesenu uazyandny nneRulsaiafanszsanea AunseaTasende Weduin 7 fuanan 2564
Unadnszrmsidnianauaslunssaumnganiandunddunsyilennngaills Lavastontingr s maSanseanTniu

Tuassil WfiRetainanuanis iedselamigaaeslasauaalneduly

v Y v 1
paENANsENsEuNeN
WARNIAMNUIELANGNTOL iTNaANS
Tuwn AT N dugausunmeuvialszmealne

N1928) W.A. 2562-2564



Executive Board
of
The Royal Thai College of Obstetricians and Gynaecologists

PRESIDENT
Prof. V. Titapant, M.D.

PRESIDENT-ELECT
Prof. S. Wilailak, M.D.

EXECUTIVE BOARD MEMBERS

Assoc. Prof. A. Jaishuen, M.D.

Assoc. Prof. A. Kamudhamas, M.D., DHS, Ph.D.
Assist. Prof. A. Yantapant, M.D.

Assoc. Prof. B. Chumworathayi, M.D., Ph.D.
Assoc. Prof. C. Wanapirak, M.D.

Assoc. Prof. K. Panyakhamlerd, M.D.
Assoc. Prof. M. Thamkhantho, M.D.

Assist. Prof. N. Israngura Na Ayudhya, M.D.
Dr. O. Musigavong, M.D.

Assoc. Prof. P. Ruangvutilert, M.D.

Assoc. Prof. S. Bunyavejchevin, M.D.

Dr. S. Khunpradit, M.D.

Assoc. Prof. T. Suntharasaj, M.D.

Assoc. Prof. W. Termrungruanglert, M.D.



King Chulalongkorn Memorial Hospital, Chulalongkorn University, Thailand

Editorial Board:

Chenchit Chayachinda
Chuenkamon Charakorn
Jitti Hanprasertpong

John Kavanagh

Keiichi Kumasawa

Patou Tantbirojn

Phurb Doriji

Rudy Leon De Wilde
Sumonmal Manusirivithaya
Surasak Taneepanichskul
Suthee Panichkul

Tadashi Kimura

Thanasak Sueblinvong
Tharangrut Hanprasertpong
Wirawit Piyamongkol
Yenrudee Poomtavorn
Yong Eu Leong

Yuji Murata

Valerie Guinto

Thai Journal of Obstetrics and Gynaecology
ISSN : 0857-6084. The Official Journal of the Royal Thai College of Obstetricians and Gynaecologists

Editor in Chief

PHUPONG Vorapong

Mabhidol University Thailand
Mahidol University Thailand
Prince of Songkla University Thailand

The University of Texas MD Anderson Cancer Center United States
The University of Tokyo Japan
Chulalongkorn University Thailand
Jigme Dorji Wangchuck National Referral Hospital Bhutan
Pius-Hospital Oldenburg Germany
Navamindradhiraj University Thailand
Chulalongkorn University Thailand
Phramongkutklao Hospital Thailand
Osaka University Graduate School of Medicine Japan

Kaiser Permanente Hawaii Hospital United States
Srinakharinwirot University Thailand
Chiang Mai University Thailand
Thammasat University Thailand
National University of Singapore Singapore
Seichokai Social Medical Corporation Japan
University of the Philippines-Philippine General Hospital Philippines

Manager:

Assistant Manager:

Office:
Published by:
Copyright:

Prof. Vittaya Titapant, M.D.

Arissara Puangmalee

8" Floor, The Royal Golden Jubilee Bldg. 2, Soi Soonvijai, New Petchburi Road, Bangkapi, Bangkok 10310, Thailand
PIMDEE Co., Ltd. Tel: 091-009-4011 Fax: 0-2874-4401,

The Royal Thai College of Obstetricians and Gynaecologists, Tel: (66-2) 716-5721-22, 25, Fax: (66-2) 716-5720
Website: www.tci-thaijo.org, E-mail: vorapong.p@chula.ac.th



Aim and Scope of the Thai Journal of Obstetrics and Gynaecology (Official journal of the Royal Thai College of

Obstetricians and Gynaecologists (RTCOG)

Thai Journal Obstetrics and Gynaecology (TJOG) is the official journal of The Royal Thai College of Obstetricians and Gynaecologists (RTCOG).
This is a double-blind peer-reviewed journal aiming to promote academic knowledge and provide a forum for publication in Obstetrics and
Gynecology. Manuscripts submitted to TJOG will be accepted on the understanding that the author must not have previously submitted the

paper to another journal or have published the material elsewhere.

Type of Paper: Special (invited) article, Original article, Case report

Frequency: 4 issues per year (January-March, April-dune, July-September, October-December)

Language: Fulltext in English, Abstract both in Thai and English
Free Access: online

ISSN: 0857-6084 (Since 1989)

E-ISSN: 2673-0871 (Since December 2010)

Peer Review Process
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At least two reviewers evaluate manuscript. Initial reviews
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To publish in Thai J Obstet Gynaecol, authors are
required to pay publication charge. The publication charge
for all published papers is US$100/paper after official
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Open Access Policy

This journal provides immediate open access to
its content on the principle that making research freely
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of knowledge.
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Journal History

TJOG is the official journal of RTCOG. This is a
double-blind peer-reviewed journal aiming to promote
academic knowledge and provide a forum for publication in
Obstetrics and Gynecology. First issue of TJIOG (Volume 1)
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was accepted for indexing by the Thai Journal Citation Index
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Manuscripts. All manuscripts can be submitted online (https:/
tci-thaijo.org/index.php/tjog) along with a cover letter, author
agreement form and the checklist guideline. A cover letter
must include name of the corresponding author, full address,
telephone number, fax number, and e-mail address, title and
category of the submitted manuscript: original article, case
report or review articles. Authors for whom English is a second
language may choose to have their manuscript professionally
edited before submission to improve the English.

The requirements for manuscripts submitted to
TJOG conform to the UNIFORM REQUIREMENT FOR
MANUSCRIPTS SUBMITTED TO BIOMEDICAL JOURNALS
established by the international committee of medical journal
editor which published in N Engl J Med 1991;324:424-8 and
BMJ 1991;302:338-41.
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in the conventional order of title page, abstract, keywords,
introduction, materials and methods, results, discussion,
acknowledgments, references, table and figure legends.

Manuscripts of research article, case report and
review article (without author’s name) will be reviewed by two
reviewers. Editor in chief will make the final decision in case
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EDITORIAL

In the last year 2021, we had a very special opportunity to celebrate the 50" anniversary of the founding of
the Royal Thai College of Obstetricians and Gynaecologists (RTCOG). Her Royal Highness Princess Sirindhorn
Debaratanasuda gave a royal speech to Thai obstetricians and gynecologists in the 36" annual meeting of the
RTCOG on the occasion of the 50" anniversary of the founding of the RTCOG. This royal speech makes happiness
and gives encouragement to all of us.

At the beginning of New Year 2022, it’s time for beginning good things. May this year bring happiness, new
inspirations and new success to all members of RTCOG. Wish all of the RTCOG members and families safe from
COVID-19.

Editor in Chief and managing staff of Thai Journal of Obstetrics and Gynaecology (TJOG) already attended
“The 5th meeting of the project on system development and quality improvement of Thai journals in the Scopus
database” on 23 December 2021 at Eastin Grand Hotel, Sathorn Rd, Bangkok, Thailand. Editorial Board of TJOG
looks forward to continuously raising the quality of the TJOG.

We would like to thank past RTCOG executive board, past editor in chief, editorial board and staff, all members
of RTCOG, and all researchers for their kind contribution and support to TJOG. We take this opportunity to
acknowledge all reviewers who have contributed much effort in the evaluation of manuscripts submitted to TUOG
during the year 2021.

This first issue of TVOG 2022 contains many interesting articles. One special article is “Journal Citation
Metrics’

Happy New Year 2022

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

VOL. 30, NO. 1, JANUARY 2022 Phupong V. Editorial 1
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SPECIAL ARTICLE

Journal Citation Metrics

Vorapong Phupong, M.D.*

* Department of Obstetrics and Gynecology, Faculty of Medicine, Chulalongkorn University, Bangkok, Thailand

ABSTRACT

Journal citation metrics are the journal ranking indicator measured by how many times of a
journal article is cited by other articles, books, or authors. There have many journal citation metrics
for evaluation of journal ranking. The examples of journal citation metrics include journal impact factor,
CiteScore, SCImago Journal Rank, h-index and Quartile journal ranking. Thai Journal Obstetrics and
Gynaecology is the official journal of The Royal Thai College of Obstetricians and Gynaecologists.
Thai Journal Obstetrics and Gynaecology has been accepted for inclusion in the Scopus database
since July 2019. Thai Journal Obstetrics and Gynaecology also received the Q4 journal rankings (SJR
score 0.12) in Obstetrics and Gynaecology category from Scimago Journal & Country Rank 2020.

Keywords: journal impact factor, CiteScore, SCImago Journal Rank, h-index, Quartile journal

ranking

Correspondence to: Vorapong FPhupong, M.D. Flacenial Related Diseases Research Unit, Department of
Obstetrics and Gynecology, Faculty of Medicine, Chulalongkorn University, Rama IV Road, Pathumwan,
Bangkok 10330, Thailand. Email: vorapong.p@chula.ac.th

Received: 25 October 2021, Revised: 17 December 2021, Accepted: 24 December 2021

Journal citation metrics are the journal ranking
indicator measured by how many times of a journal
article is cited by other articles, books, or authors™. It
is usually used as an indicator for the relative importance
of a journal within its field. Higher citation metrics
scores journals are given status of being more
important, or carry more prestige in their respective
fields, than journals with lower scores. It is used by an
institute to give a promotion or hiring. It is also used by
authors in guiding which journal to publish in. There
have many journal citation metrics for evaluation of
journal ranking. In this article, some citation metrics
are described.

2 Thai J Obstet Gynaecol

Type of citation metrics
1. Impact factor (IF)

IF is the last two-year average ratio of citations
to articles published in each journal. It is indexed by
Clarivate’s Web of Science®.

IF was originated by Eugene Garfield, the founder
of the Institute for Scientific Information (ISl) in
Philadelphia. IF started from year 1975 for journals
listed in the Journal Citation Reports (JCR). ISI was
obtained by Thomson Scientific and Healthcare in year
1992, and it was known as Thomson ISI. In year 2018,
Thomson-Reuters sold ISI to Onex Corporation and
Baring Private Equity Asia. And they founded a new

VOL. 30, NO. 1, JANUARY 2022



corporation, Clarivate, which is now the publisher of the
JCR®,
IF of a journal is calculated by dividing the

number of current year citations to the source items
published in that journal during the previous two years
(Fig. 1).

X = total citations in year 2020

Y = year 2020 citations to articles published in year 2018-2019
Z = number of articles in year 2018-2019

Year 2020 impact factor = Y/Z

Fig. 1. Journal impact factor calculation.

For example, one journal had 637 and 565
citations in year 2018 and 2019, respectively, and had
38 and 39 articles in year 2018 and 2019, respectively.
Thus, the calculation of impact factor of this journal is
as follows:

IF = (637 + 565) / (38 + 39) = 15.61

2. CiteScore (CS)

CS is a measurement of an academic journal
indicating the yearly average number of citations to
recent articles published in the journal. CS was started

CS2020 = Citationzozo + Citationzoie

to use in December 2016 by Elsevier as an alternative
to the generally used JCR IF. CS is based on the
citations that indexed in the Scopus database. CS is
collected for articles published in the previous 4 years.
CSis calculated from the number of citations, received
in that year and past 3 years, for articles published in
the journal during that 4-year period, divided by the
total number of published documents (articles, book
chapters, reviews, data papers, and conference
papers) in that journal during the same 4-year period®.

(Fig. 2).

+ Citationzos + Citationzot7

Publications2o20

+ Publicationsz2oto

+ Publications201s  + Publicationszot7

Fig. 2. Journal impact factor calculation.

For example, Thai Journal of Obstetrics and
Gynaecology had 6 citations during 2017-2020 and 59
published articles during 2017-2020. Thus, CSz020 of

Thai Journal of Obstetrics and Gynaecology was 0.1.
The differences between IF and CS are shown
in Table 1.

Table 1. The difference between Impact Factor and CiteScore®.

Impact Factor CiteScore
Total years of evaluation 2 4
Database Journal Citation Reports Scopus
Company Clarivate’s Web of Science Elsevier
Evaluated publications Articles and reviews All

3. SCImago Journal Rank (SJR)
SJR is originated by Scimago Lab. It was

VOL. 30, NO. 1, JANUARY 2022

launched from a research group at University of Granad.
SJR is a measurement of the scientific influence of

Phupong V. Journal Citation Metrics 3



scholarly journals that accounts for both the number of
citations received by a journal and the prestige or
importance of the journals where the citations come
from. It is indexed in Scopus database (Elsevier). A
SJR is a numeric score indicating the average number
of weighted citations received during a selected year
per article published in that journal during the past 3
years. Higher scores indicate greater journal prestige.
Journals can be grouped by subject area (27 major
thematic areas), subject category (313 specific subject

number
of
citations

categories) or by country. Citation data is drawn from
over 34,100 titles from more than 5,000 international
publishers and country performance metrics from 239
countries worldwide®.

4. h-index

The h-index is defined as the maximum value of
h such that the journal/given author has published at
least h articles that have each been cited at least h
times (Fig. 3)7.

paper number

Fig. 3. The h-index®.

The h-index was originated in 2005 by Jorge E.
Hirsch, a physicist at UC San Diego. It was used as
a tool for ascertaining theoretical physicists’ relative
quality. It is sometimes called the Hirsch number or
Hirsch index(. Hirsch purposed the h-index to
address the main disadvantages of other bibliometric
indicators. The total number of articles metric does
not account for the quality of scientific publications.
The total number of citations metric can be heavily
affected by participation in a single publication of
major influence (for example, methodological articles
proposing new techniques or methods, which can
create a lot of citations). The h-index is aimed to
measure simultaneously the quantity and quality of
scientific output™. Currently, the h-index has been
used in many databases such as ISI Clarivate’s Web
of Science, Scopus database from Elsevier, and
Google Scholar.

For example, Thai Journal of Obstetrics and

4 Thai J Obstet Gynaecol

Gynaecology has an h-index of 1. It means 1 articles
of this journal have more than 1 number of citations.

5. Quartile journal ranking

Quartile journal ranking is another type of
measurement used for evaluation of journals. Quartile
is used by ISI Clarivate’s Web of Science, and Scopus
database from Elsevier.

The quartiles journal ranking rank the journals
from highest to lowest based on their impact factor or
impact index. There are four quartiles: Q1, Q2, Q3 and
Q4 (Table 2). The most prestigious journals within a
subject area are those occupying the first quartile,
Q1.

For example, Thai Journal Obstetrics and
Gynaecology was in the 153 order of 181 journal in
Obstetrics and Gynaecology category from Scimago
Journal & Country Rank 2020. Thus, Thai Journal
Obstetrics and Gynaecology was in Q4 journal rankings.
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Table 2. Quartile journal ranking®.

Q1 is occupied by journals in the top 25% group

Q2 is occupied by journals in the 25 to 50% group

Q3 is occupied by journals in the 50 to 75% group

Q4 is occupied by journals in the 75 to 100% group

Citation metrics of Thai Journal
of Obstetrics and Gynaecology

The Association of Obstetricians and
Gynecologists of Thailand was approved to register as
a legal association on March 5, 1970. The Association
of Obstetricians and Gynecologists of Thailand was
changed to the Thai College of Obstetricians and
Gynaecologists in 1987, and has been received in the
royal patronage as the Royal Thai College of
Obstetricians and Gynaecologists (RTCOG) since
1993. This year is 50 years anniversary of founding of
RTCOG. Thai Journal Obstetrics and Gynaecology is
the official journal of RTCOG. First issue of Thai
Journal of Obstetrics and Gynaecology (Volume 1)
was published in June 1989. Thai Journal of Obstetrics
and Gynaecology had 2 issues in the first year of

publication. Thai Journal Obstetrics and Gynaecology
was indexed in Index Medicus from Institute De L
Informatifique Et Technique from 1989 to 1997
Currently, Thai Journal Obstetrics and Gynaecology
has 6 issues per year and on volume 29 in year 2021.
Thai Journal Obstetrics and Gynaecology has been
indexed in the Thai Journal Citation Index (TCl), the
ASEAN Citation Index (ACI), the directory of open
access journals (DOAJ), EuroPub, and Google
Scholar®.

Thai Journal of Obstetrics and Gynaecology has
already been accepted for inclusion in the Scopus
database since July 2019. Thai Journal of Obstetrics
and Gynaecology also received the Q4 journal rankings
(SJR score 0.12) in Obstetrics and Gynaecology
category from Scimago Journal & Country Rank
202009 (Fig. 4).

Thai Journal of Obstetrics

and Gynaecology

S|R 2020

0.12

Obstetrics and

Q 4 Gynecology

yest quartile

/

powered by scimagojr.com

Fig. 4. Scimago Journal & Country Rank 2020 of Thai Journal of Obstetrics and Gynaecology™.

Conclusion

In conclusion, journal citation metrics are the
journal ranking indicator measured by how many times
of a journal article is cited by other articles, books, or

VOL. 30, NO. 1, JANUARY 2022

authors. Journal citation metrics are used to compare
the impact of journal. It is usually used by authors to
find the journal for publication. There have many journal
citation metrics for evaluation of journal ranking. Each
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journal citation metric has different methods of
evaluation.
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Effects of Episioguide —a 60° Mediolateral Episiotomy Guide
Device — on Post Suture Episiotomy Angle: A randomized
controlled trial
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ABSTRACT

Objectives: To compare the post-suture episiotomy angle between groups on which the Episioguide
—a 60° mediolateral episiotomy (MLE) guide device was used and not used in the performance
of MLE.

Materials and Methods: This prospective randomized controlled trial was conducted at the HRH
Princess Maha Chakri Sirindhorn Medical Center, Nakhon Nayok, Thailand. Eligible women
were randomized into two groups, the first group was women who had a MLE using the
Episioguide and the second group was women who had a conventional MLE. The primary
outcome was a comparison of the rates of post-suture episiotomy angle in the safe zone (30°-
60°) between the groups.

Results: One-hundred and twelve eligible pregnant women were recruited, of whom 88 underwent
randomization, 44 each in the Episioguide and conventional MLE groups. The procedures using
the Episioguide had a significantly higher rate of a post-suture episiotomy angle in the desired
30°-60° range (relative risk (RR) 1.526, 95% confidence interval (Cl) 1.023-2.277, p = 0.032),
and there was a statistically significant difference in mean post suture angle between the two
groups, 34.636° + 9.445° in the Episioguide group and 27.614° + 9.267° in the standard procedure
group (mean difference 7.022, 95%CI 3.057-10.988, p = 0.001).

Conclusion: Using the Episioguide to perform a MLE achieved a significantly higher rate of post-suture
episiotomy angle in the safe zone compared with conventional MLE.

Keywords: episiotomy, episioguide, angle of incision, obstetrical anal sphincter injuries (OASIS),
post-suture angle.
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Introduction

An episiotomy is the incision made along the
perineum during the second stage of labor to enlarge
the opening for the baby to pass through. There are
two main types of episiotomy: midline and mediolateral
episiotomy (MLE). A midline episiotomy begins at the
posterior fourchette, makes a 2-3 cm incision along the
midline of the perineum, ending well before the external
anal sphincter, while the MLE also begins at the midline
of the fourchette but extends down either to the right or
left direction at a 60-degree angle to the midline™. The
midline episiotomy has a higher tendency of leading to
obstetrical anal sphincter injuries (OASIS)®, which is
a severe perineal laceration after vaginal delivery that
extends into or through the anal sphincter complex®.
An OASIS leads to higher risk of wound complications
during the early postpartum period (i.e. one study
reported 19.8% of wound infections and 24.6% of
subsequent wound breakdowns during the first 6 weeks
postpartum were related to the episiotomy), is a
common cause of fecal incontinence and increased
postpartum perineal pain®®. Regarding\OASIS, the
recent meta-analysis found no statistically significant
between non-episiotomy and selective episiotomy®.
However, the World Health Organization (WHO) has
recommended the restrictive use of episiotomy. If an
episiotomy is required to assist delivery, the mediolateral
episiotomy is preferred®.,

There is limited evidence regarding clinical
outcomes from different incision angles in MLE. Eogan
et al reported that every 6° away from the perineal
midline decreased the risk of third-degree tear by 50%®.
Stedenfeldt et al found that scarred episiotomy angle
ranging from 30°-60° was significantly associated with
less risk of OASIS®.

Interestingly, it has been reported that a 60° MLE
incision angle resulted in suture angles of 32°-59° and
a low incidence of anal sphincter tearing, anal
incontinence and perineal pain®. However, currently
even when physicians attempt to perform an MLE, only
15% of the incisions are made within the desired 58-62°
range'". Given this low range of accurate performance
of the MLE, a technique to accurately create a 60°
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incision angle 60° would be beneficial for clinical
outcomes.

The Episcissors-60® (Medinvent, United
Kingdom) is a tool for right-handed users, which was
modified from surgical scissors to achieve a 60° incision
angle in MLEs by adding a 60° angled guide limb to the
blades('?. A previous randomized trial found that post
suture episiotomy angles when using the Episcissors-60®
were much further than 60 degrees and had a lower
risk of OASIS(319). However, the cost of a reusable
Episcissors-60® is 400 British Pounds, approximately
16,000 Thai Baht, which is too expensive for many
hospitals in developing countries to add to their routine
equipment.

Given these considerations, for the present study,
we developed a device we call the Episioguide a
cheaper Episcissors-alternative stainless-steel medical
device to be used in MLEs to achieve a more precise
60° incision angle. This device can be placed on the
perineum during fetal head crowning to guide an
accurate 60° incision angle. To determine the accuracy
of the Episioguide, we compared the post-suture
episiotomy angle between groups on which the
Episioguide was used and not used in the performance
of MLE.

Materials and Methods

This prospective randomized controlled trial
(RCT) was approved by the Strategic Wisdom and
Research Institute of Srinakharinwirot University
(certificate number: SWUEC/F-341/2561) and registered
at the Thai Clinical Trials registry (TCTR identification
number: TCTR20190924002). The participants were
recruited at the labor room at HRH Princess Maha
Chakri Sirindhorn Medical Center (MSMC), Faculty of
Medicine, Srinakharinwirot University, Ongkharak,
Nakhon Nayok, Thailand between March and September
2019. All singleton low risk term pregnant women who
planned for vaginal delivery were considered to be
eligible for this study and required to sign a written
informed consent form. The exclusion criteria were (1)
women in whom an episiotomy was not required, (2)
women who delivered by operative vaginal delivery, (3)

Thanapongpibul C, et al. Effects of Episioguide — a 60° Mediolateral 9
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women who had an emergency caesarean section, and
(4) women who declined to participate.

If an episiotomy was required, the participant was
randomized during the second stage of labor prior to
making the incision into two groups using a block
randomization list (block size 4) from www.
sealedenvelope.com, the participants in the first group
were assigned to receive a MLE using the Episioguide
and all in the second group received a conventional
MLE.

The MLEs were performed by 12 residents of
Department of Obstetrics and Gynaecology, Faculty of
Medicine, Srinakharinwirot University. They were
trained to use the Episioguide with at least 50 paper
models by placing the Episioguide at a picture of the

Guide limb <+————

Shank 3

o

b

Front

perineum during fetal head crowning at the proper
position before performing MLE prior to the beginning
of the study.

The Episioguide is a stainless-steel medical
device which is designed to guide an MLE to achieve
a 60° incision angle. As shown in Fig. 1, the Episioguide
consists of 3 main parts, a shank, guide-limb and clip.
The shank is the core of the device. The guide-limb is
designed to make an angle of 60° with the shank. The
clip is located at the back of the device and used to
make a tight connection between the device and the
perineum. We designed the Episioguide to be suitable
for both right and left MLEs. lts edge is blunt in order
to prevent perineal trauma. Since it is reusable,
sterilization is required prior to every use of the device.

N

Clip

GRS

)

wo

Back Side

Fig. 1. A labeled schematic illustration of Episioguide.

Using the Episioguide at the time of fetal head
crowning, place it at the perineum as shown in Fig.
2.

1. Align the position of the shank to be
vertically in line with the perineal midline and pointed

Crowning of

Mediolateral
episiotomy

toward the anus

2. Tightly fasten the clip to the perineum

3. Use either Mayo or episiotomy scissors to
perform either a left or right MLE next to the guide-
limb at a 60° angle

Crowning of
the fetal head

{

h .

Fig. 2. lllustrative diagram of mediolateral episiotomy (MLE) and midline episiotomy (left) and the use of Episioguide

in MLE (right).
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The primary outcome of the study was post
suture episiotomy angle in the safe zone of 30°-60°.
The measurements were taken immediately after
the perineorrhaphy with the patient in the lithotomy
position with both legs flexed at the hip joints. The
angle in relation to the midline was measured by
drawing lines onto a translucent plastic sheet placed
over the perineum, using a standard protractor. The
measurements were done by another obstetric
trainee (C.T.) who was blinded to all identifying
participant details and group. Apart from the post
suture episiotomy angle, the occurrence of third or
fourth degree perineal tears was an additional
parameter considered in this study.

The sample size required to compare two
independent group proportions was calculated
using the power of 80%. We expected that 80% and
50% of patients from the Episioguide and
conventional groups, respectively, would receive the
incision which would result in a post suture angle
between 30° and 60° with 95% confidence intervals.
From the calculation, 40 women were required in
each trial group. Allowing for 10% missing data, we

set an overall recruitment goal of 88 women.

Data analysis was performed with IBM SPSS
statistics version 22. All data were tested for normal
distribution by the Shapiro-Wilk test. The
demographic data were presented as mean and
standard deviation, median and interquartile range
or number and percentage. The proportions of
women with a post suture episiotomy angle in the
range of 30° to 60° between the two groups were
compared with chi square test. The mean post
suture episiotomy angle was compared with
independent t test. The significance level was set
at p < 0.05.

Results

During the study period, March-September
2019, one hundred and twelve eligible pregnant
women were recruited, of whom twenty-four were
excluded, leaving eighty-eight women to undergo
randomization. Forty-four pregnant women were
assigned to receive MLE using the Episioguide and
the remaining 44 participants were assigned to
receive conventional MLE as shown in Fig. 3.

112 pregnant women were

assessed for eligibility

\ 4

24 were excluded

1 delivered by vacuum extraction
10 underwent emergency caesarean section

18 did not need episiotomy performed

A 4

88 underwent randomization

v

44 were assigned to perform

MLE using Episioguide

v

44 were assigned to perform

conventional MLE

Fig. 3. The flow chart of clinical trial enrollment and randomization.
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There were no statistically significant differences safe post suture episiotomy angle (30°-60°), in which

in baseline characteristics between the two groups 29 and 19 participants in the Episioguide and
(Table 1). conventional groups, respectively (65.9% vs 43.2%,
The study found a significant difference between relative risk (RR) 1.526, 95% confidence interval (Cl)

the groups regarding the number of cases achieving a 1.023-2.277, p = 0.032) (Table 2).

Table 1. Baseline characteristics of the participants.

Episioguide Conventional MLE p value
(n =44) (n=44)
Maternal characteristics
Age [median (IQR)] years 23 (22-29) 26 (23.5-30.5) 0.0662
Parity
0[n (%)] 20 (46.5) 23 (53.5) 0.185°
1[n (%)] 22 (57.9) 16 (42.1)
2 [n (%)] 1(16.7) 5(83.3)
3[n (%)] 1 (100) 0 (0)
GA [median (IQR)] weeks 39 (38-39) 39 (38-39) 0.7912
BMI [median (IQR)] kg/m? 21.65 (19.9-24.2) 22.25 (20.1-23.95) 0.6252
Weight gain
Poor weight gain [n (%)] 18 (62.1) 11 (37.9) 0.277°
Normal weight gain [n (%)] 15 (42.9) 20 (57.1)
Excessive weight gain [n (%)] 11 (45.8) 13 (54.2)
Fetal characteristics
BBW (mean + SD) g 3195 + 381.43 3125 + 362.16 0.380!
HC (mean + SD) cm 33.44 £ 1.39 33.58 + 1.40 0.647"
Sex
Female [n (%)] 16 (45.7) 19 (54.3) 0.513%
Male [n (%)] 28 (52.8) 25 (47.2)
Episiotomy characteristic
Length [median (IQR)] mm 30 (25.5-33) 30 (25.5-32) 0.4842

"independent t test, 2 Mann-Whitney U test, 2 chi square test

IQR: interquartile range, GA: gestation age, BMI: body mass index, BBW: birth bodyweight, HC: head circumference, SD: standard
deviation

Table 2. Difference between groups regarding number of cases achieving safe post-suture episiotomy angle
(30-60°).

Not safe Safe RR 95% CI p value
Episioguide [n (%)] 15 (34.1) 29 (65.9) 1.526 1.023 - 2.277 0.032
Conventional MLE [n (%)] 25 (56.8) 19 (43.2)

*Analysis using chi square test. RR: relative risk, Cl: confidence interval

There was also a statistically significant post suture episiotomy angle (34.6° + 9.4° vs
difference between the two groups in terms of mean 27.6° = 9.3°, respectively, mean difference 7.0, 95%
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Cl 3.1-10.9, p = 0.001) (Table 3).

Most post suture angles in the used group were
30°-39° while in the conventional group were 20°- 29°.
The length of the episiotomy was not significantly

different between two groups (18-52 mm vs 20-39
mm, respectively, p = 0.484). There were no cases
of third- or fourth-degree perineal tears in either

group.

Table 3. Difference between groups regarding mean post-suture episiotomy angle.

Episioguide Conventional Mean difference 95% ClI p value
(mean = SD) MLE
(mean = SD)
Angle (degree) 34.6 +9.4 276 +9.3 7.0 3.1-10.9 0.001

* Analysis using independent t test. Cl: confidence interval, SD: standard deviation

Discussion

We designed and developed the Episioguide to
be a simple, convenient, and inexpensive device to
guide an accurate 60° incision in MLE. The following
research was a first RCT aimed to compare post suture
episiotomy angle between Episioguide-guided MLEs
and conventional MLEs. We found that the Episioguide-
guided group had a 1.5 times higher proportion of
episiotomies that successfully achieved post suture
angles of 30° - 60° when compared to the conventional
group. In addition, the use of the Episioguide resulted
in a significantly smaller mean range of post suture
episiotomy angle when compared with the conventional
MLE group.

The mean post suture angle in the Episioguide-
MLE group was 34.636°, within the safe zone similar
to previous studies which marked the 60° line with
gentian-violet® and using the Episcissors-60%'2), which
achieved post suture angles of 44.43° and 40.6°,
respectively.

The previous studies had shown that the post
suture episiotomy angle differs from the incision
anglet™™_ The reasons for the difference might relate
to the difference between elasticity and collagen content
of connective tissue of individuals.

According to the low incidence of OASIS, our
sample size was too small to demonstrate the
incidences of third- and fourth-degree perineal tears.
We suggest that further multicenter RCT studies of the
Episioguide with a larger sample size would be useful

VOL. 30, NO. 1, JANUARY 2022

to study the effects of using the Episioguide on OASIS
and other postpartum outcomes including postpartum
perineal pain, urinary and fecal incontinence and sexual
intercourse related problems.

Our study found that the use of the Episioguide
could be helpful to accurately achieve post suture
episiotomy angles in the range of 30° - 60° from the
midline. This device is easy to use and is inexpensive
and thus easily accessible for any hospital. The cost of
a reusable Episioguide is only 400 Thai Baht while the
cost of the commercially available device such as
Episcissors-60® is 400 British Pounds, approximately
16,000 Thai Baht. Physicians or even medical students
can use it to perform MLEs together with episiotomy
scissors. The Episioguide is designed to be used for
either left- or right-side MLEs. Therefore, we suggest
the usage of the Episioguide in every case in which it
is decided to perform an MLE especially in medical and
midwifery training schools. For further study, using the
Episioguide to practice achieving a 60° MLE in medical
students and their satisfaction with device usage should
be evaluated.

Conclusion

In this prospective RCT study, we conclude that
using the Episioguide to perform MLEs can achieve a
significantly higher rate of 30° - 60° post suture
episiotomy angle than the conventional MLE. In
addition, the use of the Episioguide resulted in a
significantly lower mean range of post suture
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episiotomy angle.
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ABSTRACT

Objectives: To evaluate efficacy and safety of cold gel pack in adjunctive to standard pain control in
reducing postoperative pain after Cesarean delivery

Materials and Methods: Between December 2019 and March 2020, 34 women who underwent
Cesarean delivery under regional anesthesia with neuraxial opioid at Sanpasitthiprasong Hospital
were recruited. They were randomized into two groups: 1) receiving adjunctive cold gel pack
covering surgical wound at 2-hour postdelivery for 20 minutes (intervention group, n = 17) or 2)
receiving standard pain control (control group, n = 17). Pain scores were assessed using visual
analogue scale (VAS) at 2 hours (before intervention), 6 hours (4 hours after intervention) and
24 hours postdelivery. Data on additional analgesic drugs, possible complications, participant’s
satisfaction were recorded. Pain scores were compared between treatment groups using student
t-test and occurrence of complications compared using chi-square test.

Results: With comparable initial pain score, intervention group had significantly lower postoperative
pain at 6 hours after Cesarean delivery than control group (mean pain score + standard deviation
3.53 + 2.12 and 5.44 + 1.56 respectively, p = 0.005), but there was no difference at 24 hours
postdelivery. Patients in both groups required similar amount of additional analgesia. There
were no significant differences between groups in postpartum hemorrhage, length of hospital
stays and surgical wound infection. There were moderate and high patient satisfaction similarly
observed for the two groups. No adverse effect from intervention happened in the intervention
group.

Conclusion: Adjunctive cold gel pack was efficacious in reducing postoperative pain at 6 hours after
Cesarean delivery without safety concerns.

Keywords: cold gel pack, postoperative pain, cesarean delivery.
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Introduction

Effective postoperative pain control has been
shown to relate to high patient satisfaction, rapid
recovery, lower risk of deep vein thrombosis, heart
and pulmonary complications and reduced costs of
treatment®.

In addition to conventional pharmacological
postoperative pain management, a non-
pharmacological approach has also been used in
patients receiving operations. Among many
modalities, cryotherapy has been increasingly used
both as primary and adjunctive postoperative
analgesia. Itis believed that cryotherapy may reduce
postoperative pain through decreasing the activation
threshold of tissue nociceptors and the conduction
velocity of pain nerve signals. Besides, this technique
may help reduce pain through its effect on reduced
cell metabolism and inflammation® and a decreased
risk of surgical wound infection®.

However, clinical benefits of cryotherapy on
postoperative pain control remain uncertain. Although
cryotherapy has reportedly been helpful as primary
analgesia and adjunct analgesia in some surgical
operations; for example, abdominal® and inguinal
hernia surgeries® and emergency laparotomy®. The
evidence of its benefits on pain control in obstetric
and gynecologic operations is limited and available
studies showed inconsistent results®”. While the
previous study showed that cryotherapy using cold
gel pack could reduce postoperative pain in
gynecologic surgeries under general anesthesia®,
other study suggested no benefits on pain control in
Cesarean section”. In Cesarean delivery, neuraxial
opioids were usually added during regional anesthesia
(subarachnoid block) and adjunct analgesia may be
needed for effective postoperative pain control. This
study aimed to evaluate the efficacy of using cold gel
pack as an adjunct analgesia in reducing postoperative
pain in women undertaking Cesarean delivery under
regional anesthesia (subarachnoid blockage) with
neuraxial opioid at a referral tertiary hospital. We also
examined the adverse effects and safety of cold gel
pack as well as patient satisfaction.

VOL. 30, NO. 1, JANUARY 2022

Materials and Methods

Women aged 17-45 years old who underwent
emergency or elective Cesarean delivery under
regional anesthesia with neuraxial opioid from
December 18", 2019 to March 18th, 2020 at
Sanpasitthiprasong hospital were invited to participate
in this 2-arm parallel-group randomized control trial.
The women who received parecoxib (Dynastat®),
had a history of cold hypersensitivity, had any
lesions at surgical wound, or developed severe
complications during intra- and postpartum period,
such as, cardiac arrest, eclampsia, and respiratory
failure, were excluded from this study. This study was
registered at http://www.thaiclinicaltrials.gov
(TCTR20200205004) and was approved by the
Sanpasitthiprasong Hospital Ethics Committee (Ref.
no: 041/62C).

After giving written informed consent, baseline
sociodemographic data, such as, age, occupation,
education, income, types of health insurance, were
recorded. Data on clinical and obstetric characteristics
were obtained, and these included gravidity, parity,
abortion, gestational age (GA), body mass index
(BMI), mother’s antenatal complications, obstetric
complications, indication of operation, details of
operation, type of skin incision, operative time,
surgeons, and intraoperative blood loss.

After that, the participants were randomized
into 2 groups: 1) receiving cold gel pack to cover
surgical wound for 20 minutes at 2-hour after surgery
in adjunct to standard pain control (intervention
group), use only 1 cold gel pack. Nurses did not
change cold gel pack during applying or 2) receiving
standard pain control which was neuraxial opioids
and additional analgesia such as paracetamol and
pethidine (control group). Randomization numbers
were generated using Microsoft Excel version 2010
and put in sealed opaque envelops.

At 2 hours postdelivery, the surgical wound of
participants in the intervention group was covered by
5-plies-gauzed and waterproof-adhesive wrapped
(Tegaderm® without pad) and cold gel pack which
was wrapped by 2 mm-thick clothes. The cold gel
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pack was frozen and stored at -10 C to 0 C for a
minimum of 2 hours before using.

Primary outcomes were pain scores at 2 hours,
6 hours, and 24 hours post Cesarean delivery. Pain
scores were assessed using visual analogue scale®.
The participants put a mark on a 10 cm long straight
line with the terms “no pain” at the left most and “the
most unbearable pain” at the right most ends.
Secondary outcomes included additional analgesia
required, postpartum hemorrhage, surgical wound
infection, length of hospital stays, patient’s
satisfaction, and adverse effects of cold gel pack.

Estimated total blood loss was computed based
on recorded intraoperative blood loss and tampon
used within 24 hours postpartum. Each tampon was
weighed before and after using to estimate the
volume of blood loss. Postpartum hemorrhage was
defined as blood loss of at least 1,000 ml within 24
hours postdelivery. Surgical wound infection was
defined as the presence of one or more symptoms/
signs of infections: pain or tenderness around the
incision site, localized swelling, redness, or warmness,
with or without pus draining within 7-10 days after
procedures®. In this study, the surgical wound was
opened in the third day to evaluate surgical wound
infection before discharge. Length of hospital stays
counted in days from admission until discharge.
Patient’s satisfaction was evaluated as being highly
satisfied, moderate satisfied and dissatisfied at 24
hours after delivery.

Statistical analyses

From previous studies, there had researches
about cryoanalgesia in obstetrics such as inflammation
and pain in postpartum mothers!'?, efficacy of
cryoanalgesia in decreasing pain during second
trimester genetic amniocentesis: a randomized
trial@M. The first research was different from our study
due to different position of wound. Second research
had less pain from our study therefore these 2 studies
were difficult to compare.

Sample size was calculated to address the
research question “whether cold gel pack as an
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adjunct was efficacious in postoperative pain control
in Cesarean delivery.” Based on results from a study
by Nuangpho W, et al® which showed that cold gel
pack reduced postoperative pain at 6 hours after
benign gynecologic surgery, with a percentage of
having reduced or mild postoperative pain being 75%
and 0% in cold gel pack and control groups. Using
the formula below, at 99% confidence level (o = 0.01),
90% power (B = 0.1) and 20% missing data and loss
of follow-up assumed, 17 participants were required
in each group.

Statistical analysis was performed using SPSS
version 25.0 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics: number (percentage), mean (x
standard deviation (SD)), median (interquartile range
(IQR)) were used to describe participant’s
characteristics. Continuous data was tested for their
distribution using Komolokov-Smirnov test.
Comparisons of these characteristics between the
intervention and control groups were performed using
chi-square test, student t-test, Mann-Whitney-U test
for categorical, normally and non-normally distributed
continuous variables, respectively. An intention-to-
treat analysis was used. Pain scores as primary
outcome were compared between the two treatment
groups using the student t-test. Adverse events and
complications were compared between the two
groups using chi-square test. A p value of < 0.05
was considered statistically significant.

Results

Fig. 1. shows flow of participant recruitment,
randomization, application of intervention and
outcome ascertainment in this 2-arm parallel-group
randomized control trial. A total of 37 participants
were presented at Sanpasittiprasong Hospital,
Department of Obstetrics and Gynecology during the
study period. Two cases who refused to participate
in this study, and additional one case who did not
received neuraxial opioids during her regional
anesthesia were excluded from this study, leaving a
final study sample of 34 women, 17 in each group.
There was no lost to follow-up in both groups.
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Total 37 participants underwent Cesarean delivery
under regional anesthesia assessed for eligibility

Excluded 3 cases

1. case did not use neuraxial opioid
2. cases refused to participate

34 participants enrolled

randomization

17 women allocated to standard
pain control

17 women followed-up and
outcome assessment

17 women allocated to standard
pain control + cold gel pack

17 women followed-up and
outcome assessment

Fig. 1. Flow of recruitment, randomization, intervention and outcome ascertainment in this 2-arm parallel-group

randomized control trial.

Table 1 shows sociodemographic, clinical and
obstetric characteristics of study participants, total
and by treatment groups. The median (IQR) age of
study participants was 28.0 (26.0 - 32.0) years.
Almost half of all participants were housewives.
Two-thirds reported secondary school as the highest
education and had universal coverage health
insurance. Median gravidity and gestational age
were 2.0 (IQR 1.0 - 3.0) and 39.0 (IQR 37.0 - 39.3)
weeks, respectively. Approximately 56% and 41%
of participants had cephalopelvic disproportion and
previous cesarean section as an indication for
Cesarean delivery. Most participants had low
midline skin incision. Four-fifths of the Cesarean
sections were performed by doctors in training and
median operative time was 40.0 (IQR 35.8 - 49.0)
minutes. Concerning intraoperative analgesia,
median heavy marcaine of 1.95 ml and spinal
morphine of 0.18 mg were used. Median
intraoperative blood loss was 500 ml. Approximately
21% and 70% of participants had at least one of
maternal complications and obstetric complications.

VOL. 30, NO. 1, JANUARY 2022

The only characteristic found different between the
two groups was indication for Cesarean section,
where the intervention group had a higher proportion
of cephalopelvic disproportion than the control
group. All of the remaining sociodemographic,
clinical and obstetric characteristics were comparable
between those in the intervention and control
groups.

Pain scores assessed at 2, 6 and 24 hours
postdelivery in the intervention and control groups
are presented in Table 2. The initial pain scores at
2 hours postdelivery before applying cold gel pack
were comparable between the two treatment groups.
After applying cold gel pack, difference in pain
scores between treatment groups was observed,
with significantly lower pain scores at 6 hours after
delivery in the intervention than control groups (p =
0.005). There was no statistically significant
difference in pain score evaluated at 24 hours
postdelivery. Reduce/mild pain was no statistically
significant difference evaluated at 2, 6 and 24 hours
postdelivery.

Siripanthong P, et al. Efficacy of Cold Gel Pack in Reducing Postoperative 19
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Table 1. Baseline characteristics of participants.

Total (n=34) Intervention (n=17) Control (n=17) p value

Age (years) 28.0 (26.0, 32.0) 28.0 (26.0, 32.0) 27.0 (25.0, 30.0) 0.322
Occupation 0.424

Business 2 (5.9%) 1(5.9%) 1(5.9%)

Housewife 15 (44.1%) 8 (47.1%) 7 (41.2%)

Teacher 2 (5.9%) 2 (11.8%) 0 (0%)

Employee 10 (29.4%) 5 (29.4%) 5 (29.4%)

Farmer 5 (14.7%) 1(5.9%) 4 (23.5%)
Education 0.791

Primary school 2 (5.9%) 1(5.9%) 1(5.9%)

Secondary school 23 (67.6%) 11 (64.7%) 12 (70.6%)

Vocational school 3 (8.8%) 1(5.9%) 2 (11.8%)

Bachelor’s degree 6 (17.6%) 4 (23.50) 2 (11.8%)
Income (baht) 0.486

Less than 10,000 23 (67.6%) 12 (70.6%) 11 (64.7%)

10,000 — 20,000 10 (29.4%) 4 (23.5%) 6 (35.3%)

More than 20,000 1(2.9%) 1(5.9%) 0 (0%)
Insurance 0.375

Universal coverage 22 (64.7%) 11 (64.7%) 11 (64.7%)

Cash 1(2.9%) 0 (0%) 1(5.9%)

Government welfare 2 (5.9%) 2 (11.8%) 0 (0%)

Social worker welfare 9 (26.5%) 4 (23.5%) 5 (29.4%)
Body mass index (kg/m2) 28.9 (24.9, 33.4) 31.2 (25.9, 34.5) 272 (24.7,31.0) 0.493
Gravidity 2 (1.0, 3.0) 2 (1.0, 2.0) 2 (1.5, 3.0) 0.143
Parity 1(0, 1.0) 0 (0,1.00) 1 (0.50,1.00) 1.000
Abortion 0 (0, 1.0) 0(0,0) 0 (0,1.00) 0.120
Gestational age (weeks) 39.0 (37.0, 39.3) 39.0 (38.0, 40.0) 38.0 (36.0, 39.0) 0.686
Indication 0.046

Cephalopelvic disproportion 19 (565.9%) 13 (76.5%) 6 (35.3%)

Previous Cesarean section 14 (41.2%) 4 (23.5%) 10 (58.8%)

Unfavorable cervix 1(2.9%) 0 (0%) 1(5.9%)
Operation 0.078

Cesarean section 21 (61.8%) 13 (76.5%) 8 (471%)

Cesarean section with tubal resection 13 (38.2%) 4 (23.5%) 9 (52.9%)
Skin incision 0.473

Low midline 22 (64.7%) 10 (58.8%) 12 (70.6%)

Pfannenstiel 12 (35.3%) 7 (41.2%) 5 (29.4%)
Operative time (min.) 40.0 (35.8, 49.0) 40.0 (35.5, 48.5) 40.0 (36.0, 51.5) 0.919
Heavy Marcaine (ml.) 1.95 (1.80, 2.00) 1.95 (1.75, 2.00) 1.95 (1.80, 2.00) 0.731
Spinal morphine (mg.) 0.18 (0.10, 0.20) 0.20 (0.15, 0.20) 0.10 (0.10, 0.20) 0.170
Surgeon 0.072

Staff 6 (17.6%) 5 (29.4%) 1(5.9%)

Resident 28 (82.4%) 12 (70.6%) 16(94.1%)
Intraoperative blood loss (ml.) 500 (500.0, 500.0) 500 (500.0, 500.0) 500 (500.0, 500.0) 1.000
Composite maternal complicationsa 7 (20.6%) 4 (23.5%) 3 (17.6%) 0.671
Composite obstetric complicationsb 24 (70.6%) 11 (64.7%) 13 (76.5%) 0.452

Data are presented as number (percentage) or median (interquartile range).

a composite maternal complications defined as the presence of one or more of the following complications: urinary tract infection, asthma, cerebrovascular sequelae, upper

respiratory tract infection, diarrhea, chronic renal failure, sepsis, anemia

> composite obstetric complications defined as the presence of one or more of the following obstetric complications: premature ruptured of membrane, preterm labor, fetal growth
restriction, elderly gravidarum, gestational diabetes mellitus, twin, pregnancy induced hypertension, obesity, teenage pregnancy
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Table 2. Comparison of pain score between intervention and control groups at 2 hours (before intervention), 6 hours (4 hours

after intervention) and 24 hours postdelivery.

Time after cesarean delivery Intervention (n=17) Control (n=17) p value

Pain score 0.424

2 hours (before use cold gel pack) 2.67+2.20 4.19 +2.50 0.083

6 hours (after delivery) 3.53+2.12 5.44 + 1.56 0.005

24 hours (after delivery) 4.82+ 1.99 457 +2.11 0.200
Reduce/mild paina 1(5.9%) 4 (23.5%)

2 hours (before use cold gel pack) 7 (41.2%) 10 (58.8%) 0.303

6 hours (after delivery) 8 (47.1%) 4 (23.5%) 0.151

24 hours (after delivery) 3 (17.6%) 6 (35.3%) 0.244

Data are presented as mean =+ standard deviation or number (percentage).
2 reduce/mild pain defined as pain score VAS < 4

Concerning postoperative outcomes, both the
intervention and control groups required a similar
amount of additional analgesia (Table 3). There was
no statistically significant difference between the two
treatment groups in amount of blood loss in 24 hours,

postpartum hemorrhage, blood transfusion, length
of hospital stays and surgical wound infection.
Patient satisfaction was not different between the
two groups. No adverse event of the cold gel pack
was reported.

Table 3. Comparison between treatment groups in postoperative outcomes.

Total (n=34) Intervention (n=17) Control (n=17) p value
Additional analgesia
Paracetamol 1 dose 9 (26.5%) 4 (23.5%) 5 (29.4%) 0.687
Pethidine 1 dose 3 (8.8%) 0 (0%) 3 (17.6%) 0.070
Infected surgical wound at day 3 1(2.9%) 0 (0%) 1(5.9%) 0.310
Infected surgical wound at day 10 1(2.9%) 0 (0%) 1(5.9%) 0.310
24 hours blood loss (ml) 622.0 612.0 631.0 0.150
(586.5,660.0) (577.0,652.0) (599.5,678.5)
Postpartum hemorrhage 0 (0%) 0 (0%) 1(5.9%) 0.310
Satisfaction 0.730
Dissatisfied 0 (0%) 0 (0%) 0(0%)
Neutral 15 (44.1%) 7 (41.2%) 8 (47.1%)
Satisfied 19 (55.9%) 10(58.8%) 9(52.9%)
Length of hospital stay (days) 2.5(2.0,3.0) 2(2.0,3.0) 3(2.0,3.0) 0.786

Data are presented as number (percentage) or median (interquartile range).

Table 4 shows neonatal outcomes in the
intervention and control groups. The birthweight of
neonates was significantly higher in the intervention
than control groups (mean + SD weight 3,456.18 +
565.8 and 2,633.24 + 842.57 grams, respectively, p
= 0.002). There was no difference between the two
groups in Apgar scores at 1, 5 and 10 minutes,
intubation and other neonatal morbidities. Some
neonatal complications were reported and these
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included neonatal jaundice, polycythemia,
hypoglycemia, neonatal anemia, birth asphyxia,
urinary tract infection and respiratory complications
as well as serious complications, namely acute renal
failure, respiratory distress syndrome, neonatal
sepsis, and intraventricular hemorrhage. However,
there was no difference in the occurrence of these
neonatal complications between the two treatment
groups.

Siripanthong P, et al. Efficacy of Cold Gel Pack in Reducing Postoperative 21

Pain in Cesarean Delivery at Sanpasitthiprasong Hospital



Table 4. Comparison between treatment groups in neonatal outcomes.

Total (n=34) Intervention Control p value
(n=17) (n=17)

Birthweight (gram) 3044.7 + 820.9 3456.2 + 565.8 2633.2 + 842.6 0.002
Apgar at

1 minute 9 (9.0, 9.0) 9(9.0,9.0) 9 (8.0, 9.0) 0.150
5 minutes 10 (10.0, 10.0) 10(10.0, 10.0) 10(9.8, 10.0) 0.245
10 minutes 10 (10.0, 10.0) 10(10.0, 10.0) 10(10.0,10.0) 0.786
Intubation 2(5.90%) 0(0%) 2(11.8%) 0.145
Composite neonatal complicationsa 13(38.2%) 6(35.3%) 7(41.2%) 0.724
Composite neonatal respiratory complicationsb 18(52.9%) 8(47.1%) 10(58.8%) 0.730
Composite neonatal serious complicationsc 3(8.8%) 0(0%) 3(17.6%) 0.070

Data are presented as number (percentage), mean + standard deviation, or median (interquartile range).
@ Composite neonatal complications defined as the presence of one or more of the following neonatal complications: neonatal jaundice, polycythemia, hypoglycemia, neonatal

anemia, birth asphyxia, urinary tract in+fection

> Composite neonatal respiratory complications defined as the presence of one or more of the following complications: transient tachypnea of newborn, pneumonia, respiratory
distress syndrome, nasal block, persistent pulmonary hypertension, atelectasis, delayed adaptation, bronchopulmonary dysplasia, meconium aspiration syndrome.
¢ Composite neonatal serious complications defined as the presence of one or more of the following neonatal complications: acute renal failure, respiratory distress syndrome,

neonatal sepsis, intraventricular hemorrhage.

Discussion

In this 2-arm randomized control trial, cold gel
pack significantly reduced postoperative pain at 6 hours
after Cesarean delivery but such the benefit did not
maintain up to 24 hours postdelivery. It should use
cold gel pack for longer period; however, it must observe
complication such as back pain, frostbite. There was
no significant of additional analgesia required,
postpartum hemorrhage, length of hospital stays,
satisfaction, surgical wound infection and neonatal
complications between the two groups.

Among many modalities of postoperative
analgesia using for abdominal surgery, especially for
Cesarean section, subarachnoid block with neuraxial
opioid is preferred. Although this analgesia used, there
were some patients suffered from postoperative pain
and required additional analgesic drugs?. This study
demonstrated the efficacy of cold gel pack as an
adjunctive analgesia for post Cesarean delivery which
significantly reduced pain score at 4 hours after
applying. Cryotherapy induces effects both locally and
at the level of the spinal cord via neurologic and vascular
mechanisms. Topical cold treatment decreases the
temperature of the skin and underlying tissues to a
depth of 2 to 4 cm, decreasing the activation threshold
of tissue nociceptors and the conduction velocity of pain
nerve signals®. This effect might not last for long that
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was proved by losing its effect at 24 hours after delivery.
This may be explained that the pain after Cesarean
delivery also caused by the visceral pain from uterine
contraction which could not be affected by this topical
therapy. The efficacy of cold gel pack in our study was
similar to recent studies in gynecologic surgery®34),
For further analgesia beyond 24 hours post-surgery,
the additional applying might be needed®.

Our study was different from Kilic E, et al® which
reported no difference in pain score between treatment
group with therapeutic hypothermia for pain control in
urgent abdominal surgery. This may be explained by
timeframe evaluation of pain score and the general
anesthesia in emergency laparotomy cases while our
study evaluated pain score at specific point of time after
surgery in Cesarean delivery participants under spinal
anesthesia with neuraxial opioid.

Subarachnoid block with spinal morphine in total
abdominal hysterectomy lasted for 90 minutes. Median
pain score of 4-5 and 27-30% requirement of additional
analgesia observed in previous study™. Whereas in
setting of Cesarean section in our study, with similar
pain score and proportion additional analgesic
requirement, cold gel pack could exert more effects with
less pain score of 3-4 and 23.5% additional paracetamol
usage. This may because of less devastating tissue
injury in Cesarean section than total abdominal
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hysterectomy.

The decreased blood flow effect of cold gel
pack® might affect the amount of blood loss postpartum.
This study clearly showed that cold gel pack did not
affect either postpartum hemorrhage or amount of blood
loss in 24 hours post Cesarean delivery which correlate
with previous study!". Regarding the effect of
decreased inflammation®, this study also showed that
cold gel pack did not increased risk of surgical wound
infection which consistent with previous study®. The
length of hospital stays in our study was not significantly
different between two groups because there was no
serious postpartum complication which prolonged
hospital stays in both groups.

Although the cold gel pack cooling efficiency was
reported around 31 minutes'®, but in our study proved
that its effect still remains at 4 hours after applying. This
may be explained by many mechanisms such as
decreased muscle spasm, decreased blood supply, and
reduced inflammation®. According to safety data,
application of cold gel pack for 20 minutes caused least
cooling compared to other modalities™® which may
cause frost bite(™. In this study, there was no
complication from cold gel pack found. Since cold gel
pack was applied after delivery, there was no adverse
neonatal effect.

This study was the well-designed randomized
controlled trial proved efficacy of cold pack gel as an
adjunctive analgesia after Cesarean delivery with no
adverse effect and insignificant maternal complications.
Cold gel pack may be routine use in adjunctive reducing
postoperative pain after Cesarean delivery. However,
there was limitation of double blinding which was
impossible due to nature of cold gel pack. There was
more proportion of Cesarean delivery due to
cephalopelvic proportion in intervention group which
resulted in significant higher neonatal birthweight. This
might be another factor affecting pain score evaluated
postpartum.

Conclusion

Cold gel pack was efficacious in adjunctive
reducing postoperative pain after Cesarean delivery
under spinal anesthesia with neuraxial opioid at 6 hours
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without significant complications.
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ABSTRACT

Objectives: To assess the survival outcomes of women with cervical cancer who had been treated
with laparoscopic radical hysterectomy (LRH) at a large referral center in Thailand.

Materials and Methods: Records of women undergoing LRH between January 2010 and December
2018 were reviewed.

Results: Of 67 patients, the median age was 49 years. Fifty-six patients (83.6%) were diagnosed
with stage IB cervical cancer. Forty-two (62.7%) patients had squamous cell carcinoma. Twenty-
five (37.3%) patients received adjuvant treatment following LRH. With a median follow-up time
of 32.6 months, eight (11.9%) patients experienced recurrent disease including pelvic recurrence
(six patients) and combined pelvic and distant recurrences (two patients). Their 5-year disease-
free (DFS) and overall survivals (OS) were 75.4% and 76.8%, respectively. Patients with
squamous cell carcinoma had longer DFS than those with other histological types (p = 0.028).

Conclusion: The 5-year DFS and OS of patients undergoing LRH in this study were 75.4% and
76.8%, respectively. Patients with squamous cell carcinoma had longer survival than those with
other histological types.
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procedures.

Correspondence to: Chumnan Kietoeerakool, M.D., Departrment of Obstetrics and Gynecology, Faculty of
Mediicine, Khon Kaen University, Khon Kaen 40000, Thailand. E-mail: kiet_ji@hotmail.com

Received: 6 November 2020, Revised: 30 November 2020, Accepted: 7 December 2020

VOL. 30, NO. 1, JANUARY 2022 Yantapant A, et al. Laparoscopic Radical Hysterectomy for Early-stage 25
Cervical Cancer: Experiences from Rajavithi Hospital



nmsAANAgnaankUUNINEUNABNAIusLNSILthnuagnszeaesy: Uszaunisal

NTTINEILIAT1TI0

o el a o
BTN TUANUSE, TIUNY LNLTANTNA

UNARED
IngLlsea: ierszdiusanisinm luassinunzs i hnungnezez AR A unssanngneenuLLn e undait
Tranennaiduauefunisdesiagua g/ lulssmalng
SAguaziIEms: numauuinnsduuresanilAfunsinmienisiaungnesniutnirekundeslugaaieu
NNTIAN WA, 2553 TN 1ABUTUINAN W.A. 2561
NANITANE: @’m@i”lmwjﬂow’%ﬁ;u 67 18 s deserg iy 49 T filan 56 21e (Fewax 83.6) lATLUNIs
Fadednlunsiarnuagnases 1B gilag 42 298 (Foeas 62.7) WUNANTIAAIAINATAR g1le 25 2181 (Faeias 37.3)
l#5unssnmuasunIemainiseinga favmﬁ’;:fﬁﬂjﬁm/@\‘iixz/gm@7°Zumjﬁmmmvj‘fm_«mﬁwm 32.6 1A% gf1lae 8 78
iAanmnaudugiaedlse fﬁmﬁummﬂ”mﬁu%ﬁYug”u%mmwﬁ’vmu 6 718 u@zmm@”mﬂu%ﬁwuw‘%’lué’dﬁmmu
uaznanauiug lusaumialnasuaw 2 7 mssendanaanlsauazsanTaningraniiszaziaat 5 O wiriufesas
75.4 UAZIDLAT 76.8 AINAIAL ;jﬂoﬂﬁ:ﬁwm?Wﬁmmmﬁmm@’%ﬁmi?@ﬂ%@ﬁlﬂ@@mTmzmmum’wjﬂoﬂﬁﬁmﬁo
7iind (p = 0.028)
agl: msseadinannlsauazsendanlatsouiiszezion 5 1 1/@\753’170E/JJ:L?ﬂ/mm@nﬁ?ﬁfymim”mm@mzJ;/um”’m
KundedlunsAneiwiniuiesaz 75.4 uas Jeeas 76.8 muaay flheiinziiiaimasiamagazinissendan
eI inzSeringu

i
o

ArdAty: wsiiinuagn, nssinuagnean. n1sksiauNaeN, nsesadlaviiey, naesandnisgnantiag

26 Thai J Obstet Gynaecol VOL. 30, NO. 1, JANUARY 2022



Introduction

Cervical cancer was responsible for an
estimated 570,000 cases and 311,000 deaths
worldwide in 2018, This disease is prevalent in less
developed countries with age-standardized incidence
rates of 18.2 and 10.4 per 100,000 females in low/
medium human development index (HDI) and high/
very-high HDI countries, respectively™. Most cervical
cancer deaths occur in low/medium HDI countries(2.

Treatment for cervical cancer depends on the
disease stage®®*. Radical hysterectomy with bilateral
pelvic lymphadenectomy is the standard surgical
treatment for stage la2-lla cervical cancer when
preservation of fertility is not required or feasible®#*.
Concurrent chemoradiation is also accepted as a
standard treatment option for women with early-stage
cervical cancer®. Radical hysterectomy and
concurrent chemoradiation are equivalent treatments
for early-stage cervical cancer®. Decisions regarding
treatment therefore depend on individual patient
characteristics and preferences and consideration of
the perioperative risks with the longer-term risks of
radiation®.

Radical hysterectomy can be performed via
laparotomy (open surgery) and minimally invasive
surgery (MIS). A randomized study by Ramirez,
et al® and the Surveillance, Epidemiology, and End
Results data analysis by Melamed, et al™ consistently
observed that the minimally invasive surgical
approach for radical hysterectomy for cervical cancer
was associated with increased rates of recurrence
and death compared with open surgery. These
findings were reaffirmed in a population-based cohort
study undertaken in the United States that noted that
minimally invasive radical hysterectomy was
associated with a 2-fold higher rate of death and
recurrence compared with open radical hysterectomy
in patients with stage 1B disease while accounting for
mechanistic factors including patient characteristics
and surgeon volume®. Nevertheless, the difference
in survival between MIS and an open surgical
approach in the subgroup of women with tumors < 2
cm seems to be comparable®.
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Because the reasons leading to poorer oncological
outcomes for women undergoing radical hysterectomy
for cervical cancer treated by MIS compared with
open radical hysterectomy remain debatable, careful
counseling based on the available data to determine
the appropriate surgical approach for an individual
patient is important. Therefore, information regarding
the factors affecting treatment outcome among
patients undergoing minimally invasive radical
hysterectomy is required to identify a subset of
patients who remain suitable for this procedure. This
study was conducted to evaluate the outcomes of
women with cervical cancer who were treated with
laparoscopic radical hysterectomy (LRH) at Rajavithi
Hospital, a large referral center in Thailand. Factors
associated with the outcomes of this surgical
approach were also assessed.

Materials and Methods

After receiving approval from the Research
Ethics Committee, the medical records of women with
cervical cancer undergoing LRH at Rajavithi Hospital
between January 2010 and December 2018 were
reviewed. Abstracted data included patients’ baseline
characteristics, stage of the disease, tumor size, cell
types, and survival outcomes.

The cervical cancer was clinically staged
according to the International Federation of
Gynecology and Obstetrics staging classification®®.
All operations were performed by gynecologic
oncologists with in-training fellows as assistants. All
patients underwent complete bilateral pelvic
lymphadenectomy. The tumor diameter was clinically
measured. The deep cervical stromal invasion was
defined as invasion of cancer to the outer one-third
of the cervical stroma.

Adjuvant treatment was considered if at least
one of the following major risk factors for disease
recurrence were noted: vaginal margin involvement,
parametrial extension, and lymph node metastasis.
Adjuvant chemotherapy may be considered in women
with neuroendocrine carcinoma of the cervix although
there were no major pathological risk factors noted.
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Disease-free survival (DFS) was defined as
the time between the date of the operation and the
date of diagnosis of recurrence. Overall survival (OS)
was defined as the time frame between the date of
the operation and the date of death from any cause.

Statistical analysis was conducted via STATA
(Stata Corporation, College Station, Texas). The
demographic characteristics of the patients were
summarized as number (percentage) or mean =+
standard deviation (SD) as appropriate. DFS and OS
were estimated using the Kaplan-Meier method and
differences in survival were compared using the log-
rank test.

Results
During the study period, records of 71 women

Table 1. Population characteristics.

undergoing LRH as the primary treatment for early-
stage cervical cancer were available for review. Four
cases were excluded because of conversion to open
radical hysterectomy due to bladder injury (1),
vascular injury (1), and technical difficulty (2), which
left 67 records for analysis.

Baseline characteristics and perioperative outcomes

Table 1 displays patients’baseline characteristics
and perioperative outcomes. The median age of the
patients was 49 years (interquartile range 41, 56
years). Four patients (6.0%) were nulliparous. Fifty-
six patients (83.6%) were diagnosed with stage IB
cervical cancer. Forty-two (62.7%) patients had
squamous cell carcinoma. Urinary tract injury was
noted in two (3.0%) patients.

Characteristic N =67
Parity status
Nulliparous 4 (6.0%)
Multiparous 63 (94.0%)
Presence of underlying medical comorbidity® 33 (49.3%)
History of a previous cesarean section 2 (3.0%)

FIGO stage
1A
B
Histology
Squamous cell carcinoma
Adenocarcinoma
Adenosquamous carcinoma
Others
Operative time (hours), median (IQR)
Estimated blood loss (mL), median (IQR)
Perioperative complications
None
Urinary tract infection
Ureteric injury
Urinary retention

11 (16.4%)
56 (83.6%)

42 (62.7%)
16 (23.9%)
2 (3.0%)
7 (10.5%)
4.10 (3.40-4.55)
200 (100-300)

61 (91.0%)
3 (4.5%)
2 (3.0%)
1 (1.5%)

IQR: interquartile range; FIGO: International Federation of Gynecology and Obstetrics
"including hypertension, diabetes, thyroid function disorder, and dyslipidemia.
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Histopathological outcomes

Of 67 LRH specimens, nine (13.4%) and twelve
(17.9%) had parametrial invasion and vaginal margin
involvement, respectively. Lymphovascular space
invasion and deep cervical stromal invasion were
noted in 31 (46.3%) and 45 (67.2%) of LRH
specimens, respectively. The median number of pelvic
lymph nodes yielded per case was 13 (interquartile
range 10, 17). Pelvic lymph node metastasis was
observed in five (7.5%) patients (Table 2).

Table 2. Histopathological and oncological outcomes.

Oncological outcomes

Twenty-five (37.3%) patients received
adjuvant treatment following LRH. With a median
follow-up time of 32.6 months (interquartile range
19.8, 44.8), eight (11.9%) patients experienced
recurrent disease including pelvic recurrence (six
patients) and combined pelvic and distant
recurrences (two patients) (Table 2). The 5-year
DFS and OS of the entire cohort were 75.4% and
76.8%, respectively.

Oncological outcomes N =67
Pelvic lymph node metastasis 5 (7.5%)
Parametrial metastasis 9 (13.4%)

Lymphovascular space invasion
Vaginal margin involvement
Outer one-third of cervical stromal invasion
Type of adjuvant treatment received
Pelvic radiation
Concurrent chemoradiation
Chemotherapy
None
Recent status
Alive without disease
Alive with disease recurrence
Death
Recurrence
None
Pelvic recurrence
Distant recurrence
Combined pelvic/distant recurrences

31 (46.3%)
12 (17.9%)
45 (67.2%)

14 (20.9%)
7 (10.5%)
4 (6.0%)

42 (62.7%)

59 (88.1%)
4 (8.0%)
4 (8.0%)

59 (88.1%)

6 (9.0%)

0 (0.0%)

2 (3.0%)

Fig. 1 and 2 show the DFS stratified by the
histological type and size of the tumor. Patients with
squamous cell carcinoma had longer DFS than those
with other histological types (p = 0.028). There was
no statistically significant difference in terms of DFS
between patients with tumor size < 2 cm and those
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who had larger tumors (p = 0.573). Patients with
squamous cell carcinoma tended to have longer OS
than those with other histological types (p = 0.069)
(Fig. 3). No statistically significant difference in OS
was noted when patients were stratified by tumor size
(p = 0.658) (Fig. 4).
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Fig. 3. Overall survival stratified by tumor histological
type.

Discussion

In this study, we reported the survival and
prognostic factors of patients with early-stage cervical
cancer treated by LRH. Patients’ 5-year DFS and OS
were 75.4% and 76.8%, respectively. The factor
potentially associated with poorer outcome was tumor
histological type. To our knowledge, this study is the
first to report on LRH in Thailand, regarding survival
outcomes.

In this study, the survival of patients with
cervical cancer stage IA-IB who were treated with
LRH was considerably lower than that of patients who
underwent open radical hysterectomy in previously
reported findings("®'2. The 5-year survival rates of
women undergoing open radical hysterectomy for
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Fig. 4. Overall survival stratified by tumor size.

stage la2 to lla cervical cancer are over 80%%12,
Mahawerawat et al® found that the 5-year DFS and
OS among women with cervical cancer stage 1A2
who were treated with open radical hysterectomy
were 97.4% and 97.4%, respectively. Srisomboon, et
al noted that the 5-year DFS of 680 patients with
cervical cancer stage IB treated with open radical
hysterectomy ranged from 83% to 98% depending on
the tumor size. The significant inferiority of the
minimally invasive approach for radical hysterectomy
has been demonstrated in a recent prospective
randomized trial and some large cohort studies®®.
Determination of the factors affecting treatment
outcome among patients undergoing minimally
invasive radical hysterectomy may be helpful for
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identifying a subset of patients for whom minimally
invasive radical hysterectomy remains safe. Ramirez,
et al® showed a significantly better survival using
open surgery for cervical cancer for large tumors (>
2 cm) compared with minimally invasive radical
hysterectomy. In a subgroup analysis of data from
the Surveillance, Epidemiology, and End Results
study, the impact of surgical approach routes for
radical hysterectomy on survival of patients with small
tumors was not apparent. For patients with tumors
smaller than 2 cm in the greatest dimension, the
likelihood of death following minimally invasive radical
hysterectomy was comparable with open radical
hysterectomy (hazard ratio 1.46, 95% confidence
interval 0.70-3.02). In our study, patients with
tumors larger than 2 cm who underwent LRH tended
to have shorter survival than those with smaller
tumors, although the difference was not statistically
significant (Fig. 2 and 4). Additionally, patients with
squamous cell carcinoma had longer survival than
those with other histological types. The oncological
safety following minimally invasive radical
hysterectomy in women with small cervical tumors
and those who had squamous cell carcinoma
histology should be confirmed in a large-scale study.

The dissemination of cancer cells into the
peritoneal cavity has been proposed to be a potential
reason for the inferior oncologic outcomes after
minimally invasive radical hysterectomy®. Intervention
to limit tumor cell spillage and contamination of the
peritoneal cavity during minimally invasive radical
hysterectomy may therefore improve treatment
outcomes. Recently, Kohler, et al"™® reported their
experience in performing vaginally assisted
laparoscopic radical hysterectomy with transvaginal
closure of the vaginal cuff to avoid using a manipulator
and potentially prevent tumor spillage. The 389
patients who underwent this operation were
characterized using the same initial International
Federation of Gynecology and Obstetrics stages as
Ramirez, et al®. Kohler, et al® found that the 3-year
OS and DFS of this cohort were equivalent to those
of patients who underwent open radical hysterectomy
in Ramirez, et al®. Vaginally assisted laparoscopic
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radical hysterectomy with transvaginal closure of the
vaginal cuff seems to be oncologically safe in patients
with early cervical cancer and its promising results
should be validated in further randomized trials(™®.

Unexpectedly, the rate parametrial involvement
(13.4%) in this study was considerably high. Previous
conducted in Thailand noted that parametrial
involvement in women with early-stage cervical
cancer was generally less than 5%(%. This might
raise the concern regarding the accuracy of clinical
staging in our setting. Additionally, the rate of vaginal
margin involvement in this study was 17.9% which
was notably high. The high rate of vaginal margin
involvement may indicate an inadequate radicality of
vaginal excision during our LRH. The high rate of
parametrial and vaginal margin involvement therefore
may contribute to the high rate of adjuvant treatment
given in our study population.

Our study has several drawbacks. First, it
contained a relatively small sample size, which could
be a factor precluding prognostic significance of the
tumor size, as has been noted in previous reports"
2. The relatively small sample size also precluded
the ability of this study to determine the associations
between the survival outcomes and various clinical
factors i.e., patients’ age, parity status, and minor
pathological factors. The follow-up time in our series
was also relatively short, which might influence the
assessment of survival outcomes. Finally, the
retrospective nature of this study impeded our ability
to assess the homogeneous performance of the
procedure conducted in our center.

Conclusion

In conclusion, the 5-year DFS and OS of
patients undergoing LRH in this study were 75.4%
and 76.8%, respectively, which were considerably
lower than those previously reported for open radical
hysterectomy. Patients with squamous cell carcinoma
had longer survival than those with other histological

types.
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ABSTRACT

Objectives: To evaluate the efficacy and dosage of lidocaine infiltration in mesosalpinx for reducing
operative time in postpartum tubal sterilization.

Materials and Methods: A randomized, double-blinded, placebo-controlled trial was conducted in
105 women at Khon Kaen Hospital between April and July 2020. The participants were randomly
assigned into three groups 4 ml of 2% lidocaine, 1% lidocaine, and normal saline solution (NSS)
infiltrated in the mesosalpinx. Systemic sedative drugs were administered before the procedure
in all groups. Operative time from skin incision to closure was recorded. Intra-operative,
immediately and 1 hour post-operative pain score were evaluated.

Results: Age and body mass index were not statistically different between 2% lidocaine, 1% lidocaine,
NSS groups (29.00 + 4.54, 30.37 + 5.92, 31.03 + 5.08 yrs. and 25.08 + 3.14, 25.88 + 2.82, 26.08
+ 2.60 kg/m?, respectively). Other baseline characteristics including postpartum duration before
sterilization, parity, gestational age, and level of surgeon experience were similar across groups.
Mean operative time for 2% lidocaine, 1% lidocaine, and NSS group was 17.9 + 6.19, 21.6 +
9.72, and 23.1 + 12.04 min. The operative time of 2% lidocaine was significantly shorter than
NSS (p = 0.027), and pain scores in 2% lidocaine were significantly lower than for NSS for all
periods. The operative time of 1% lidocaine was not significantly different compared to NSS
whereas 1% lidocaine had a significantly lower pain score only immediately and 1 hour post-
operation. There were no serious adverse events found.

Conclusion: Two percent lidocaine infiltration in the mesosalpinx significantly shortened operative
time and could reduce pain throughout postpartum tubal sterilization.

Keywords: lidocaine, mesosalpinx, postpartum, tubal sterilization, operative time, pain score.
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Introduction

Bilateral tubal sterilization is the most
popular and effective permanent contraception
method with a low rate of side effects™. Mini-
laparotomy uses a small incision of about 2-3 cm
placed either in relation to the uterine fundus or
the infraumbilical site for postpartum sterilization®,
and requires only basic surgical instruments. This
operation is appropriate for low-resource settings
where specialized surgical equipment is not
available®. Postoperative pain originates from
three sources: the infraumbilical skin incision, the
transection site, and the ligation site on the
fallopian tubes®. This pain causes sensory and
emotional discomfort and may also cause fear and
anxiety perioperatively®. The inferior hypogastric
nerves innervate the cervix, the body of the uterus,
and the medial portion of each fallopian tube. The
nerve plexus that runs along each ovarian artery
innervates each ovary and the lateral portion of
each fallopian tube. The suture ligation of a 2 cm
segment of the fallopian tube may be transected
or crush nerve endings from both medial and
lateral nerve fibers. To reduce pain, the latter would
require local anesthetic infiltration to both the
medial and lateral transection sites on each
fallopian tube to block afferent nociception®).

Local anesthesia has proven to be the most
appropriate anesthesia for mini-laparotomy. The
aim of anesthesia is to reduce pain, anxiety, and
to allow performance of a surgical procedure®.

Lidocaine has fewer side effects, is
inexpensive, potent, and readily available®. It
blocks initiation and transmission of nerve
impulses at the site of application by stabilizing
the neuronal membrane™. Lidocaine is a
moderately long-acting, local anesthetic, duration
for 1-3 hours, onset within 1-5 min following
mucosal application, infiltration, and spinal or
dental nerve block™. The maximum dose of
lidocaine for local infiltration is up to 400 mg®.

In a previous study, lidocaine 40 mg was
injected into the fallopian tubes compared with
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placebo to reduce pain. The result showed that the
pain score was not significantly different between
groups and might extend the operative time®).
Long operative time may be due to patient intra-
operative pain, so adequate pain control could
reduce operative time. There is neither sufficient
evidence nor any systematic reviews evaluating
local anesthesia for operative time and pain
reduction during tubal sterilization.

The current study was thus conducted to
compare the efficacy of 80 mg vs. 40 mg of
lidocaine, 80 mg lidocaine vs. normal saline (NSS),
and 40 mg lidocaine vs. NSS infiltration in the
mesosalpinx for reducing operative time during
postpartum tubal sterilization. The secondary
outcomes were pain score, adverse events,
surgical complications, and patient satisfaction.

Materials and methods

This was a single center, double-blinded,
randomized controlled trial. The subjects were
postpartum women scheduled for tubal sterilization
at Khon Kaen Hospital between April and July,
2020. Inclusion criteria were as follows: completed
childbearing, no contraindication for surgery, had
an American Society of Anesthesiologists (ASA)
physical | and 11®), delivered within 72 hours before
tubal sterilization, understood Thai language
(speak, read, and write). Exclusion criteria were
body mass index (BMI) = 30 kg/m?, lidocaine
allergy, history of pelvic infection, and prior pelvic
surgery. The study was reviewed and approved by
the Khon Kaen Hospital Institute Review Board in
Human Research (KEF62018). After obtaining
written informed consent, all participants were
randomized into three groups using a computer-
generated program: the 2% lidocaine group, the
1% lidocaine group, and the normal saline group.
The randomization lists were kept in sealed
opaque envelopes.

All postpartum patients needed to fast for
6-8 hours prior to the tubal sterilization. Before the
operation, numerical rating score (NRS) from

Nithiwatthanasak V, et al. Lidocaine Infiltration in Mesosalpinx 35
for Reducing Operative Time in Postpartum Tubal Sterilization



0-1009 was used to evaluate the participant’s
understanding. The study was masked to the
participants, surgeons, and nurses involved in the
study. The sealed opaque envelopes were opened
by a nurse who not involved in the study at the
operative room and prepared the solutions for each
group. The solutions were delivered with a 5 ml
syringe containing 4 ml of 2% lidocaine, 4 ml of
1% lidocaine, and 4 ml of normal saline for each
group, respectively. All solutions were transparent,
and apparently identical without label.

The postpartum tubal sterilization was
performed by all levels of residents or staff. Before
the operation was started, all participants received
a systemic sedative drug (morphine 0.1 mg/kg and
diazepam 5 mg intravenously) and 20 ml of 1%
lidocaine with adrenaline (1:100,000) infiltrated to
the abdominal layer at the infra-umbilical site. A
2-cm transverse infra-umbilical incision was made.
After approaching the intra-peritoneum, the
fallopian tube was identified and held with Babcock
forceps. As per the respective group assignment,
2 ml of solution was infiltrated into the avascular
area of the mesosalpinx. After one minute of
infiltration, tubal sterilization was performed using
the Modified Pomeroy technique. The same
procedure was performed on the other side so that
a total of 4 ml of solution was given to each
participant. The NRS was recorded thrice (a)
immediately after resecting both sides of the
fallopian tubes, (b) immediately after skin closure,
and (c) 1 hour after surgery by a nurse not apprised
of the study outcome measures.

Vital signs and pulse oximetry were
monitored before, during, and after the operation
to monitor for any local anesthetic, cardiovascular,
respiratory emergencies. If any emergency events
or intraoperative complications occurred, standard
care and treatment were immediately administered.

We recorded operative time from skin
incision to skin closure using standardized watch,
which were recorded by a nurse not apprised of
the study outcome measures. Adverse events,
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complications of surgery, and patient satisfaction
(Likert scales) were recorded at 1 hour post-
operation.

Statistical analyses were done using STATA
version 13 software. The sample size calculation
was based on the data of operative time from a
pilot study of 10 participants in each group with an
alpha of 0.05 and a beta of 0.2. Mean operative
time for 2% lidocaine, 1% lidocaine, and NSS was
18.57 +7.25,19.00 + 3.82, and 24.57 + 10.18 min.
The total sample size was 35 participants per
group. The operative time and pain score were
presented as means + standard deviation (SD) to
compare between 2% lidocaine vs. 1% lidocaine,
2% lidocaine vs. NSS, and 1% lidocaine vs. NSS.
Differences in continuous variables were analyzed
using a one-way Analysis of Variance (ANOVA).
Categorical variables were analyzed using chi-
squared and Fisher’s exact test as appropriate.
Continuous variables were analyzed using the
independent t-test presented as mean differences
and 95% confidence intervals (Cl). A p value < 0.05
was considered statistically significant.

Results

One hundred and nineteen postpartum
women were assessed for eligibility. Fourteen
women were excluded: 12 had a BMI = 30 kg/m?,
and 2 declined to participate. One hundred and
five women were randomized into 3 groups: the
2% lidocaine group, the 1% lidocaine group, and
the normal saline group: 35 per group (Fig. 1). Data
recorded included age, BMI, postpartum duration
before sterilization, gestational age (GA), parity,
levels of surgeon experience, operative time, pain
score, side effects, patient satisfaction, and
complications of surgery.

Baseline characteristics of the participants
were presented in Table 1. There were no
statistically significant differences between the
three groups with respect to age, BMI, postpartum
duration before sterilization, GA, parity, and levels
of surgeon experience (p > 0.05).

VOL. 30, NO. 1, JANUARY 2022



Assessed eligibility
(n=119)

Excluded (n = 14)
- 12 Body mass index = 30 kg/m?
- 2 Declined to participate

A

\4

Randomized
(n=105)
‘ A 4 ¢
Study group Study group Control group
2% lidocaine (n = 35) 1% lidocaine (n = 35) Normal saline (n = 35)
Analyzed Analyzed Analyzed
(n=235) (n=235) (n=235)

Table 1. Baseline characteristics.

Fig. 1. Study flow diagram.

1% Lidocaine 2% Lidocaine = Normal saline p value
(n = 35) (n=35) (n =35)

Age (years), mean + SD 29.00 + 4.54 30.37 + 5.92 31.03 £ 5.08 0.262
BMI (kg/m?), mean + SD 25.08 + 3.14 25.88 + 2.82 26.08 + 2.60 0.312
Postpartum (hours), mean = SD 4211 £ 19.22 36.57 + 18.46 34.86 + 16.24 0.222
GA (days), mean = SD 268.89 = 12.02 271.37 + 8.50 267.89 + 7.60 0.30°
No. of gravida
Parity, n (%) 0.93°

2 23 (65.7) 22 (62.9) 26 (74.2)

3 10 (28.5) 10 (28.5) 8 (22.9)

4 1(2.9) 2(5.7) 1(2.9)

5 1(2.9) 1(2.9) 0(0.0)
Surgeon, n (%) 0.72°

Resident 1 15 (42.9) 16 (45.7) 6 (45.7)

Resident 2 11 (31.4) 12 (34.3) 8 (22.9)

Resident 3 0 (0.0) 0 (0.0) 2(5.7)

Staff 9 (25.7) 7 (20.0) 9 (25.7)

2 One way ANOVA, ® Fisher’s exact test
SD: standard deviation, BMI: body mass index, GA: gestational age

The respective mean operative time for the 2%
lidocaine, 1% lidocaine, and NSS group was 17.9 +
6.19, 21.6 + 9.72, and 23.1 = 12.04 min (Fig. 2).

Operative time for the 2% lidocaine group was
significantly less than that for the NSS group (mean
difference = -5.17 min, 95%CI -9.74 to -0.61, p =
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0.027). There were no significant differences between
the 1% lidocaine group and the NSS group (mean
difference = -1.43 min, 95%CI -6.65 t0 3.79, p = 0.587)

25
20
15

10

Mean operative time (min.)

2% vs. NSS

21.649.72

1% vs. NSS

and the 2% lidocaine and the 1% lidocaine group
(mean difference = -3.74 min, 95%CI -7.63 to 0.14, p
= 0.059) (Fig. 2).

23.1+12.04
21.619.72

2%vs. 1% lidocaine

B2%lidocaine M 1%lidocaine EINSS

Fig. 2. Mean operative time.

Pain scores in the 2% lidocaine group were
significantly lower than those of the NSS group for all
periods (i.e., the respective intra-operative; immediate
post-operative; and, 1 hour post-operative mean
difference was -2.29, 95%CI -3.45 to -1.12, p < 0.001;
-2.94,95%Cl -4.12t0-1.77, p < 0.001; and -2.74, 95%ClI
-3.87 t0 -1.62, p < 0.001) (Fig. 3). By comparison, the
1% lidocaine group had a significantly lower pain score
than that of the NSS group (i.e., the respective
immediate post-operative and 1 hour post-operative

10

7.00+2.44
6.0612.41

p=0.11

4.71+2.44
P<0.001

Mean paine score
w = v (2] ~ [+ [}

S}

Intra-operation

5.63+2.46
p=0.02

4.1142.72
p<0.001

Immediately post-operation

mean difference was -1.43 (95%CI -2.54 t0 -0.32, p =
0.012) and -1.94 (95%CI -3.09 to0 -0.79, p = 0.001) (Fig.
3). The 2% lidocaine group had a lower pain score
than that of the 1% lidocaine group (i.e., the respective
intra-operative and the immediate post-operative mean
difference was -1.34 (95%CI -2.50 to -0.18, p = 0.024)
and -1.52 (95%CI -2.75 to -0.28, p = 0.017) (Fig. 3).
The mean pain score showed that increasing the
concentration of lidocaine could reduce the pain score
(Fig. 3).

7.06+2.18
6.40+1.75

4.46+2.91

1 h post-operation

B2%lidocaine W 1% lidocaine [ENSS

Fig. 3. Mean pain score.
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There were no statistically significant
differences between the three groups with respect
to side effects, patient satisfaction without

Table 2. Side effects and patient satisfaction.

complications of surgery (p > 0.05) (e.g.,
bleeding, hematoma, and tear mesosalpinx)
(Table 2).

1% Lidocaine 2% Lidocaine = Normal saline p value
(n =35) (n =35) (n =35)
Side effects, n (%)
Nausea and vomiting 0 (0.0) 1(2.9) 1(2.9) 0.61°
Headache 2 (5.7) 2(5.7) 0 (0.0) 0.55°
Tremor 1(2.9) 0 (0.0) 0 (0.0) 0.37°
Dizziness 2(5.7) 0 (0.0) 1(2.9) 0.78°
Numbness and tingling 0 (0.0) 0 (0.0) 0 (0.0) N/A
Patient satisfaction, n (%) 0.07°
Poor 0 (0.0) 0 (0.0) 0(0.0)
Fair 0 (0.0) 0 (0.0) 0(0.0)
Good (2.9) 2 (5.7) 1(2.9)
Very good 13 (37.1) 10 (28.6) 21 (60.0)
Excellent 1 (60.0) 23 (65.7) 13 (37.1)

b Fisher’s exact test
N/A: non applicable

Discussion

The current randomized, double-blinded,
placebo-controlled trial evaluated the effectiveness of
lidocaine infiltration in the mesosalpinx for reducing
operative time in postpartum tubal sterilization. We
found that 2% lidocaine reduced operative time in
postpartum sterilization, but 1% lidocaine yielded no
greater effectiveness compared to placebo. The
operative time may reflect the surrogate outcome of
pain control during operation proxied by more patient
cooperation and resulting in a shorter operative time.
Generally, during the search for each fallopian tube, the
patient is asked to pull in the stomach so as (a) to pull
down the abdominal wall close to the uterus and (b) the
bowels not obscure the view. In cases where the patient
suffers from pain during tubal ligation and transection
of the first side, the patient may push out the abdomen
causing the bowels to come down which can interfere

VOL. 30, NO. 1, JANUARY 2022

with the operative field. In such cases, there is a need
for deep force (i.e., abdominal traction or bowel packing)
to expose the surgical field which can increase the
operative time. There are other factors that can affect
operative time such as intra-abdominal tissue traction
due to thickness of the abdominal wall, fundal height,
parity, and surgeon experience. Participant BMI,
postpartum duration before sterilization, parity, and level
of surgeon skill were not statistically significant
differences in the current study.

The current study showed that 2% lidocaine was
able to significantly reduce pain to a mild to moderate
pain score throughout postpartum tubal sterilization
until 1 hour post-operation whereas 1% lidocaine only
reduced pain to a moderate pain score immediately and
1 hour post-operation compared to NSS. The result
confirmed that intravenous sedative drug and local
abdominal infiltration with lidocaine during tubal
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sterilization did not adequately control pain. Our
findings were comparable to those of Songserm et al®,
who reported that 1% infiltrated lidocaine provided no
better intra-operative pain relief than normal saline
infiltrated into mesosalpinx of the fallopian tubes. In the
current study, participants received low doses of
systemic sedative drug during tubal sterilization so that
all participants remained consciousness and able to
assess their pain score.

To our knowledge, there has been no previous
study comparing operative time as a primary outcome.
Several studies have evaluated the effectiveness of
lidocaine for reducing intra-operative pain as a primary
outcome; however, pain measurement is subjective
and there are many idiosyncratic factors that can affect
the level of pain (e.g., individual pain threshold and
experience of pain).

The strength of our study was that it was a
double-blinded, randomized, controlled trial. The
limitation of the study was that the duration of operative
time might be affected by abdominal wall thickness,
fundal height, and the level of surgeon experience.

Conclusion

Two percent lidocaine infiltration in the
mesosalpinx significantly shortened operative time
and reduced operative pain in postpartum tubal
sterilization without any serious adverse events.
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ABSTRACT

Objectives: Cervical effacement and dilatation, station of the presenting part, and fetal head position
are the key determinants of progress of labor. There is growing evidence about the usefulness
of intrapartum ultrasound in evaluating the labor parameters objectively to decide about the
labor management. Hence, intrapartum translabial ultrasound was studied to predict the mode
of delivery.

Materials and Methods: 185 laboring women with singleton pregnancy, term gestation, and cephalic
presentation with 4 cm. cervical dilatation were included. Intrapartum translabial ultrasound was
done to note angle of progression (AoP), cervical length, and position of the fetal head.

Results: Among 185 women, 121 (65.4%) had vaginal (112 normal and 9 assisted vaginal) and 64
cesarean (34.6%) delivery. An angle of progression of 89° with area under the curve (AUC)
0.789 (p < 0.0001) measured in the early active phase of labor had a sensitivity, specificity,
positive predictive value and negative predictive value of 79.3% and 65.6%, 81.3% and 62.7%
respectively. The positive likelihood ratio and the negative likelihood ratio were 2.3 and 0.315,
respectively. The clinical utility index for AoP was 0.644 in predicting the mode of delivery. AUC
for cervical length was 0.534 (p = 0.452), which was not significant. The odds ratio for
occipitoanterior position in predicting vaginal delivery was 3.9.

Conclusion: Intrapartum translabial ultrasound is a reproducible and feasible method to evaluate
labor parameters. Assessing multiple components like the angle of progression, cervical length,
and position of the fetal head in early labor could help to predict the mode of delivery.

Keywords: angle of progression, cervical length, mode of delivery, position of fetal head, intrapartum
translabial ultrasound.
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Introduction

Cervical effacement and dilatation, station of
the presenting part, and fetal head position are the
key determinants of labor progress. Progress of
labor has been evaluated clinically by transvaginal
digital examination traditionally. Ultrasound has
become an useful investigation in the labor rooms
in the current day practice!"?. Novel intrapartum
ultrasound techniques®* were introduced for to
determine position® and station, especially before
an instrumental delivery when the presence of
caput succedanum jeopardizes the clinical
judgment®. Angle of progression (AoP) is one of
the most reliable parameters to predict the mode
of delivery™. Intrapartum ultrasound shows high
diagnostic accuracy in determining engaged fetal
head at angle of progression of > 101°(% and also
indicates the trends in the duration of labor(™,
Intrapartum abdominal and transperineal ultrasound
parameters using head station, cervical dilatation,
and AoP have found clinical applicability to predict
labor('?, Transperineal ultrasound has been found
useful even after full cervical dilatation to predict
vaginal delivery and is a useful reproducible adjunct
to determine position and station, especially before
an instrumental delivery™. The images obtained
by ultrasound can be stored in medical records.
Identifying women are at risk for cesarean delivery
helps in improving pregnancy outcomes by avoiding
unplanned emergency cesarean section and
improves childbirth experience. Hence, we set out
to study the role of intrapartum translabial
ultrasound (ITU) with the mode of delivery. The
primary objective was to study the role of AoP,
cervical length, and position of the fetal head in
predicting the mode of delivery in early labor. The
secondary objective was to establish a cut-off value
for AoP to predict the mode of delivery.

Materials and Methods

This was a prospective observational study
conducted from April 2019 to November 2019 in the
Department of Obstetrics and Gynaecology, Dr.
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TMA Pai Hospital, Udupi. The study population
consisted of women in labor admitted in Dr TMA
Pai Hospital, Udupi, and fulfilling the inclusion
criteria. Women in established labor (cervical
dilatation of 4cm) with live, singleton pregnancy at
term in cephalic presentation were included. Those
with multiple gestation, malpresentation, previous
cesarean delivery, uterine surgeries and anomalous
uterus were excluded. Anticipating 95% confidence
interval, 5% error margin, a sample size of 185 was
calculated based on a study by Perez, et al®,
wherein area under the curve for AoP was 0.85
(95% confidence interval 0.77-0.92). Institutional
Ethical Committee clearance was obtained (KH IEC
number: 105/2019) and CTRI (Clinical Trial Registry
India) registration (CTRI/2019/04/018508) was
done. Informed consent was obtained from the
subject after explaining the study and F form was
documented as per regulatory requirements by the
government of India.

Ultrasonography was performed when
cervical dilatation was 4 cm. Translabial ultrasound
was carried out using either PHILIPS CLEARVUE
350 or SONOSITE M-TURBO ultrasound machine
with 5MHz curvilinear transducer c¢5-2. Subjects
were put in dorsal position with an empty urinary
bladder. The ultrasound probe was enclosed in a
latex disposable glove covered with ultrasound gel.

For the AoP, the probe was placed vertically
between labia below the pubic symphysis in the
midsagittal plane. An image where the long axis
of the pubic symphysis and the leading portion of
the fetal head could be made out was obtained. A
line was drawn between callipers placed at two
ends of the long axis of pubic symphysis (a). The
second line was drawn from distal point of the pubic
symphysis tangentially to the fetal skull contour (b).
AoP was measured manually@' (Fig. 1).

Measurement of cervical length was done in
sagittal plane. It was measured from internal os to
the external os™ (Fig. 2). Three measurements
were taken, and the average of the 3 measurements
was noted.
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Fig. 1. Sagittal view for measuring angle of progression.
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Fig. 2. Sagittal view showing cervical length.

Ultrasound assessment of the fetal head position
was done by swinging the transducer across the axial
and sagittal planes. The position was assessed utilizing
the midline intracranial structures (cavum septum
pellucidum, falx cerebri, thalamus, and cerebellar
hemispheres) and anterior or posterior cranial structures
(orbits, nasal bridge and cervical spine). Position was

described by depicting a circle, like a clock. Depiction
of fetal occiput based on hour hand on a clock: positions
2:00 and 4:00 hours were recorded as left occiput
transverse (LOT); positions 8:00 and 10:00 hours as
right occiput transverse (ROT); positions from 4:00 and
8:00 hours as occiput posterior; and positions 10:00
and 2:00 hours as occiput anterior (Fig. 3).

Fig. 3. Ultrasound image of left occipito-transverse position.
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The primary outcome measure was to predict
the mode of delivery using AoP, cervical length, and
position of the fetal head by translabial ultrasound. The
secondary outcome was to determine the cut off value
of the AoP to predicting vaginal delivery.

Data were entered in Microsoft Excel datasheet
and analyzed using Scientific Package for Social
Sciences (SPSS) 20 software. Analysis of demographic
data was done using percentages for categorical data,
mean and standard deviation for continuous data.
Analysis of the AoP was done by receiver operating
characteristics (ROC) curve. Sensitivity, specificity,
positive predictive value and negative predictive value
were measured. Cut-off value of AoP, likelihood ratios
and clinical utility index were calculated. The area under

Table 1. Demographic profile of the study population.

the curve (AUC) for cervical length was measured.
Odds ratio for position of fetal head was calculated.
Logistic regression analysis for all the variables was
calculated. P value < 0.05 was considered to be
statistically significant.

Results

185 laboring women were enrolled in the study.
There were 121 vaginal (65.4%) and 64 cesarean
(34.6%) deliveries. Among 121 vaginal deliveries, 112
were normal, and nine were assisted vaginal deliveries.
Table 1 presents the demographic and clinical
characteristics of the study population. Nulliparous
women constituted almost three fourth (74.1%) of the
study population.

Characteristics n =185

Maternal age* (years) 27 +3
Parity

Nulliparous** (%) 741

Multiparous™™ (%) 25.9
Gestational age* (weeks) 38+0.9
Body mass index (kg/m?)*** 22 (20-26)
Birth weight* (kg) 29+0.3

Data are presented as mean + standard deviation* or n (%)** or median (interquartile range)***

Angle of progression (AoP)

Table 2 depicts the mean AoP, cervical length
and position of fetal head in early labor (4cm of cervical
dilatation) and mode of delivery. It was observed that

as the AoP increased, the chance of vaginal delivery
increased. More women with higher AoP delivered
vaginally (Fig. 4), whereas only one-fourth women
delivered vaginally when AoP < 80°.

Table 2. Angle of progression, cervical length and position of fetal head in early labour (4cm. of cervical dilatation)

and mode of delivery.

Predictors Vaginal delivery Caesarean
n=121 n =64
Angle of progression™ (°) 106 + 21.9 85.2+14.9
Cervical length* (millimetre) 13.6 +5.5 14.7 + 6.1
Occipito-anterior position** (%) 83.6 16.4
Other positions™* (%) 56.5 43.5

* Angle of progression and cervical length are mentioned as mean =+ standard deviation.

**Position of the fetal head is mentioned as n (%)
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Fig. 4. Angle of progression measured by intrapartum translabial ultrasound. Median angle of progression was
83.5° (IQR 74.5-97.5) in women who had cesarean delivery which was narrower compared to angle of progression

in women who had vaginal delivery (105° (IQR 91-120)).

Fig. 5 represents the ROC curve with an AUC of
0.789 (95% CI 0.723-0.855) for AoP in vaginal delivery
(both spontaneous vaginal and assisted vaginal
delivery). An AoP > 89° was associated with vaginal
delivery in 81.4% (96 out of 118), and an AoP < 89° was
associated with 62.9% (42 out of 67) risk for caesarean
delivery. The value of AoP that optimized the curve was
89° (p <0.0001). An AOP of 89° measured in the early
active phase of labor had a sensitivity, specificity,
positive predictive value, and negative predictive value

ROC Curve

of 79.3%, 65.6%, 81.3% and 62.7%, respectively. The
positive likelihood ratio and the negative likelihood ratio
were 2.3 and 0.315, respectively. In primigravid women,
with a cut-off value of 89°, the AUC was 0.794. The
sensitivity was 80.8%, specificity was 63% (p < 0.0001).
In multigravida women, AUC was 0.816 for 94.5° cut-off
AoP, with sensitivity 72%, specificity 80% (p = 0.022).
The Clinical Utility Index was 0.644, indicating that AoP
has good utility (CUI = 0.64) in predicting the mode of
delivery.
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Fig. 5. Receiver operating characteristics curve for angle of progression measured in early active phase of labour
in predicting vaginal delivery (AUC=0.789, p < 0.0001) at cut off of 89°.
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Cervical length
Though the chance of vaginal delivery
increased as cervical length decreased, cervical

ROC Curve

length measured by ITU was not a good
predictor of the mode of delivery, as shown in
Fig. 6.

0.5
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1 - Specificity
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Fig. 6. Receiver operating characteristics curve for cervical length measured in early labour in predicting vaginal

delivery (AUC = 0.534, p = 0.452).

Position of fetal head

Odds ratio for occipito-anterior position in
predicting vaginal delivery was 3.9. Sensitivity for
occipito-anterior position in predicting vaginal delivery
was 42.42% and specificity was 84.3%. But the
diagnostic accuracy of fetal head position in early labor

in predicting the mode of delivery was only 0.56.

Table 3 represents the results of binomial logistic
regression analysis. After taking all variables into
account in the analysis, AoP, occipito-anterior position
of fetal head, and parity were the significant predictors
of mode of delivery.

Table 3. Summary of binominal logistic regression analysis of all the variables in predicting the mode of delivery.

Variable Adjusted odds ratio (95%CI) p value
Angle of progression (°) 0.938 (0.915 -0.962) < 0.0001
Cervical length (millimetre) 2.702 (0.481-15.166) 0.259
Occipito-anterior position 2.696 (1.034-7.035) 0.043
Age (years) 0.937 (0.845-1.039) 0.218
Parity 7.244 (2.230-23.528) 0.001
Period of gestation (weeks) 0.770 (0.501-1.183) 0.233
Body Mass Index (kg/m?) 1.056 (0.959-1.163) 0.269
Birth weight (kg) 1.000 (0.999-1.001) 0.708

Cl: confidence interval
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Discussion

Intrapartum ultrasound allows objective and
reproducible measurement of labor parameters and is
comparable to digital vaginal examination, is non-
invasive and does not cause discomfort(®'"). With
increasing resolution and easier accessibility, ultrasound
is used for fetal head status (engagement, station, and
position), cervical status (shortening and dilatation) and
placental separation to make more reliable clinical
decisions!'®. Fetal head position can be identified by
transabdominal, transperineal, and translabial
ultrasound to diagnose malposition in labor dystocia,
especially in the second stage of labour before
instrumental delivery. In recent times, intrapartum
ultrasound has been used to predict the mode of
delivery using one or more parameters involving cervix,
station, and position of the fetal head. In this study, we
showed that ITU in early labor could provide reliable
measurements for predicting labor outcome.

Ultrasound determined AoP in predicting the mode
of delivery

185 laboring women were included in the study
population. We observed that as the AoP increased,
the number of vaginal deliveries increased. With AoP
< 80° 75% had cesarean delivery, and when AoP
>120°, all deliveries were vaginal. Results of our study
were comparable with studies by Kalache, et al® and
Barbera, et al in 2009 which concluded that when AoP
was >120°, there was higher probability of vaginal
delivery™®. An angle of 99°-120° correlated with zero
station®®2"). By using transperineal ultrasound, the AoP
of 95° corresponded to -2 station and 116° to O
station®®2).

A prospective observational study was done by
Levy etalin 2012 on 100 primiparous women who were
notin labor, where AoP was measured by transperineal
ultrasound. The AUC for the AoP was 0.878 (p < 0.001)
with the cut-off angle of 95°. This cut-off angle had a
sensitivity of 85%, a specificity of 89%, a positive
predictive value of 98.7% and a negative predictive
value of 86.3%. The positive likelihood ratio was 7.7
in predicting vaginal delivery®. AoP > 92° in non-
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laboring nulliparous women at term was associated
with 94.8% vaginal delivery®¥. In a study by Minajagi
et al in 120 nulliparous women, the AoP > 96° was
associated with vaginal delivery in 95% (76/80) of
women®). In a study by Kohl's et al, the mean AoP
was 100.9° at cervical dilation < 5 cm and 125.3° at
cervical dilatation > 5 cm in spontaneous vaginal
deliveries. In assisted vaginal deliveries, it was 93° at
< 5cm cervical dilatation and 113.9° when > 5 cm(.

Study by Perez et al established an AUC of 0.85
with a cut-off angle of 125° with a sensitivity of 67.1%
and maximum (100%) specificity. The cut-off angle
established by this study was much higher than the
current study®.

Studies by Eggebo, et al®® and Torkildsen,
et al® were comparable to the current study with
respect to the AUC of 0.75 and 0.76, respectively. The
cut-off angle was 110° in both the studies. Unlike the
current study, both these studies showed low sensitivity
and specificity. Positive predictive value and likelihood
ratios of both the studies were comparable to the
present study. The odds ratio of the current study was
7.7, and it was comparable to studies by Eggebo et al
(OR = 5.5) and Torkildsen et al (OR = 1.09).

Ultrasound determined cervical length in predicting
the mode of delivery

In our study, translabial ultrasound was
performed in all 185 study population in early labor and
the cervical length was measured. Majority of the study
population had a cervical length between 11 to 20 mm
(55.13%) irrespective of parity. As the cervical length
decreased, the chance of vaginal delivery increased
with 77.8% vaginal delivery when the cervical length
was < 11 mm. Tan et al compared cervical length
measured by transvaginal ultrasound with Bishop score
in predicting cesarean delivery. They showed that
cervical length > 20 mm prior to induction was an
independent predictor of cesarean delivery®®.

ROC curve for cervical length in labor showed
an AUC of 0.534 (p = 0.452). Thus, it cannot be used
as a predictor for the mode of delivery. Results of our
study were comparable to study by Hamide et al in
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2018, where cervical length measured by transvaginal
ultrasound failed to predict the mode of delivery (p =
0.79)@). In a study by Alanwar et al, the cervical length
measurement by transvaginal ultrasonogram had poor
predictive value for cesarean delivery (AUC =0.694)0,

In a systematic review and meta-analysis by
Verhoeven et al, summary estimates of sensitivity/
specificity for 20, 30 and 40 mm cervical length by
ultrasound were 0.82/0.34, 0.64/0.74 and 0.13/0.95
prior to induction of labor suggesting ROC with poor
predictive value for caesarean delivery®". Study by
Khazardoost et al in 2016 showed an AUC of 0.628
(p = 0.034)62,

In contrast to the results of the present study,
Aggarwal et al (2019) measured cervical length by
transvaginal ultrasound in 300 women, which showed
a significant (p < 0.001) AUC of 0.72. They established
a cut-off value of < 3.4 cm for predicting successful
induction of labor with sensitivity and specificity of 82%
and 87%, respectively®. The difference is likely
because our study was done in early labor and this
study was done prior to induction of labour.

Ultrasound determined position of fetal head in
predicting the mode of delivery

The odds ratio for the occipito-anterior position
in early labor was 3.9. The diagnostic accuracy of fetal
head position in early labor in predicting the mode of
delivery was 0.56. Determining the position of the fetal
head is of utmost importance in labor dystocia.
Occipito-posterior position was associated with the
prolonged first and second stage of labor, higher risk
of assisted vaginal delivery and increased maternal and
perinatal morbidity. Determining fetal head position is
a prerequisite for instrumental delivery. An error in the
evaluation may result in the inappropriate placement
of vacuum or forceps, increasing the risk of injury to
fetus and its failure. Wiafe et al concluded that
ultrasound was better than digital vaginal examination
to identify malposition in first stage of labor®4.

In all 185 subjects, fetal head position was
assessed by translabial ultrasound in early labor. Fetal
head position was anterior in 61 cases (32.97%) and
among them, vaginal delivery was in 83.6% (51 out of
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61), compared to vaginal delivery of 53.2% (66 out of
124) with other fetal head positions. When the position
of the fetal head in early labor was occipito-anterior,
the odds ratio of having vaginal delivery was 3.9 times
more than that of cesarean delivery (p = 0.042).

The results of our study were comparable to the
study conducted by Eggebo et alin 2015 on 150 women
in the first stage of labor. They showed a significant
odds ratio of 2.9 for predicting cesarean delivery with
occipito-posterior position (p = 0.02)©. Choi et al (2013)
conducted a study on 101 primiparous women using
ultrasound in both first and second stage of labor. They
concluded that the rate of cesarean delivery in the
occipito-posterior position was significantly higher than
those in occipito-anterior (p = 0.0024) and transverse
position (p = 0.0374). In another study, Choi in 2016
showed that occipito-posterior position was associated
with a longer duration of labor than non- occipito-
posterior group (77.9 + 33.4min versus 52.2 +26.6 min,
p=0.0104)®®. A study by Akmal et al in 2004 on 601
patients by transabdominal ultrasound in active labor
showed that fetal head position can predict mode of
delivery (odds ratio 2.2, p < 0.001)®. However, a
meta-analysis of 11 studies between 1999 and 2012
by Verhoeven et al concluded that position determined
by ultrasound could not be used as a predictor of the
mode of delivery as summary point estimates of
sensitivity and specificity were 0.39 and 0.71¢9),

The current study showed a significant correlation
between the AoP and position of the fetal head and
poor correlation between cervical length and mode of
delivery. A risk score based on maternal age, body
mass index, and gestational age with intrapartum
ultrasound parameters can better predict vaginal
delivery (AUC 0.853) in nulliparous women in the first
stage of labor®). ITU can also be used for teaching
students about the dynamic assessment of these key
components in labor.

This is the first study in this region using
composite ultrasound parameters (AoP, cervical length
and position of fetal head) in labor to predict the mode
of delivery. However, the small sample size of the study,
manual measurement of AoP were the limitations.
Serial measurements of AoP and position of the fetal
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head would aid in easy decision making in cases of
non-progress of labour.

Conclusion

Intrapartum translabial ultrasound can be used
as a suitable alternative method to the traditional digital
vaginal examination in assessing cervical length,
descent of head and position of the presenting part in
labor. AoP, the most reproducible ultrasound parameter,
which quantifies descent of fetal head, and position of
the fetal head assessed by translabial ultrasound in
early labor can be used to predict the mode of delivery.
The probability of vaginal delivery increases as the AoP
increases, with most women delivering vaginally if the
AoP is > 120°. Cervical length by ITU is not a good
predictor of the mode of delivery. ITU can be used as
a primary modality in initial labor assessment or as an
additive tool to digital vaginal examination. Large,
prospective, multicentric, observational studies are
required to justify the routine use of intrapartum
ultrasound in the Indian context.
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ABSTRACT

Objectives: To determine the factors associated with insulin requirement in patients with gestational
diabetes mellitus (GDM) and compare the obstetrics outcomes between those who required
insulin therapy and who did not.

Materials and Methods: A case-control study was conducted, including 100 GDM women who
required insulin therapy as cases and 400 GDM women who did not require insulin therapy as
controls. Data on baseline and obstetric characteristics, antenatal care, GDM risks, screening
and diagnostic test results, labor and delivery, and obstetrics outcomes were reviewed from the
medical records.

Results: Cases were significantly more likely to be nulliparous, overweight or obese, have DM in
family, have had prior GDM, had higher number of GDM risks than controls. Compared with
controls, cases had significantly higher plasma glucose level at fasting, 1, and 2 hours, but not
at 3 hours after glucose loading and higher rate of abnormal fasting plasma glucose values
and higher number of abnormal OGTT values. Logistic regression analysis showed that
independent associated factors for insulin requirement were fasting plasma glucose (FPG) at
OGTT > 95 mg/dL (adjusted odds ratio (OR) 20.8, 95% confidence interval (Cl) 11.4-37.9),
overweight or obesity (adjusted OR 1.9, 95%CI 1.1-3.5) and family history of DM (adjusted OR
2.2, 95%CI 1.2-3.9). While other pregnancy outcomes were comparable between the 2 groups,
infants of cases were significantly more likely to have neonatal hypoglycemia and need for
phototherapy.

Conclusion: Independent associated risks for insulin therapy in GDM women included FPG of
> 95 mg/dL at OGTT, overweight or obesity, and family history of DM.
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Introduction

Gestational diabetes mellitus (GDM) is one of
the most common complications in pregnancy.
Recent data shows that GDM prevalence has
increased over time in association with the increase
in prevalence of overweight or obesity in pregnant
women("2, GDM has been associated with short and
long-term consequences in both mother and the
fetus, including preeclampsia, large for gestational
age (LGA), macrosomia, shoulder dystocia, increased
risk of caesarean section. In addition, GDM women
have a greater risk of developing diabetes of mother
and child in the future®9).

Initial management in GDM involves counseling,
nutritional therapy, behavioral modification, and
blood glucose control and monitoring!™ 2. The goal
of blood glucose level is fasting plasma glucose
(FPG) of < 95 mg/dL, 1-hour postprandial plasma
glucose (1-hr PPG) of < 140 mg/dL, and 2-hour
postprandial plasma glucose (2-hr PPG) of < 120 mg/
dL. When these initial measures fail to control blood
glucose in desirable range, additional pharmacological
therapy is required, including various oral antidiabetic
drugs and insulin®®®. However, insulin therapy is
generally recommended as a first-line medication
2.68) The rate of the need for insulin therapy varies
between studies but it is estimated that, in general,
approximately 10-20% of GDM women requires
insulin therapy. A recent study in Siriraj Hospital
showed that insulin therapy was required in 12% of
GDM women®.

Inability to achieve glycemic control and
prolonged hyperglycemia in GDM women has been
associated with poor pregnancy outcomes, including
preeclampsia, large-for-gestational-age (LGA),
macrosomia, shoulder dystocia, operative delivery, birth
trauma, neonatal hypoglycemia, hyperbilirubinemia,
and hypocalcemia. However, early identification of GDM
women who need insulin therapy and appropriate
interventions could probably reduce such adverse
maternal and neonatal outcomes as reported from
previous studies™ 9.

Several factors have been investigated and
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reported as the possible predicting factors for the
need of insulin therapy in GDM women. These
included high FPG level, the number of abnormal
values of 100-g oral glucose tolerance test (OGTT),
overweight or obesity, family history of diabetes
mellitus, previous GDM, and early GDM diagnosis®-%.
However, the results varied between studies, probably
due to differences in population characteristics,
screening and diagnostic strategies, management
guidelines, and physician’s preferences and decisions.

Currently, there is still limited information and
research about this issue in the Siriraj Hospital.
Therefore, this study was primarily aimed to determine
factors associated with the need for insulin therapy
among GDM women. In addition, pregnancy
outcomes were compared between GDM women who
required and did not require insulin therapy. Better
understanding the associated risks could help
predicting the need for insulin therapy among GDM
women for better plan of more appropriate care and
could help improving pregnancy outcomes.

Materials and Methods

After approval from Siriraj Institutional Review
Board, a case-control study was conducted at the
Department of Obstetrics and Gynecology, Faculty
of Medicine, Siriraj Hospital. According to institutional
guideline, GDM screening is offered to all at-risk
pregnant women, using a 2-step approach. GDM
risks include age > 30 years, pre-pregnancy BMI
> 25 kg/m?, family history of diabetes (DM in first-
degree relatives), hypertension, previous GDM,
history of fetal macrosomia, stillbirth, or fetal anomaly.
A 50-g glucose challenge test (GCT) is used as a
screening test at 140 mg/dL cut-off and a 100-g OGTT
is used as a diagnostic test using Carpenter and
Coustan criteria. The tests are offered at first antenatal
visit and repeat during 24-28 weeks of gestation if
the first tests are negative'®.

All women diagnosed with GDM initially
received individual counseling regarding nutritional
therapy and behavioral modification. Fasting and/or
2-hour PPG were used to monitor glycemic control
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with the target of < 95 mg/dL and < 120 mg/dL,
respectively, either by intermittent testing at each
antenatal care visit or self-monitoring blood glucose
(SMBG). Insulin therapy was offered if glycemic
control within the target value was not achieved after
nutritional and behavioral interventions, as
appropriate. Generally, failure of nutritional intervention
is considered when glycemic targets are not achieved
in 3 consecutive antenatal care visits or there are >
70% abnormal glucose values from SMBG records.
As of institutional guideline, no oral hypoglycemic
agent was used. Management was offered by caring
obstetricians and consultation with endocrinologists
was done as appropriate.

Sample size was estimated based on the
estimated rate of overweight and obesity of 50% and
33.3% among cases and controls. At 95% confidence
level and 80% power with 4:1 control to case ratio, at
least 90 cases and 360 controls were required. In
this study, a total of 500 GDM women diagnosed
according to institutional guideline were included.
Exclusion criteria included pre-gestational diabetes,
multiple pregnancy, fetal anomalies or fetal deaths,
GDM diagnosed by other protocols, and GDM women
who denied insulin therapy. Cases were 100 GDM
women who required insulin therapy and controls
were 400 GDM women who did not require insulin
therapy. Both cases and controls were selected by
simple random sampling procedure from pregnant
women diagnosed with GDM.

Data was retrieved from medical records,
including demographic data, antenatal care data,
GDM risks, diagnosis, and screening and diagnostic
test results, labor and delivery data, and pregnancy
and neonatal outcomes. Pre-pregnhancy body mass
index (BMI) and gestational weight gain were
classified according to the Institute of Medicine (IOM)
recommendation?.

Descriptive statistics, including mean, standard
deviation, number, and percentage were used to
describe various characteristics as appropriate.
Student t-test and chi-square test or Fisher’s exact
test were used to compare various characteristics
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between cases and controls. Odds ratios (OR) and
95% confidence intervals (Cl) were estimated to
determine association between the need for insulin
therapy and various characteristics. Logistic
regression analysis was performed to evaluate
independent associated factors for the need for insulin
therapy, adjusted for potential confounders. A p value
of < 0.05 was considered statistically significant. All
analyses were performed using IBM SPSS Statistics
for Windows®, Version 21.0. Armonk, NY: IBM Corp.

Results

A total of 100 cases of GDM women who
required insulin therapy and 400 controls who did
not need insulin therapy were included. Comparisons
of baseline characteristics are shown in Table 1.
Cases were more likely to be nulliparous (72% vs.
57.8%, p =0.009). They had significantly higher BMI
than controls (27.2 vs. 24.8 kg/m?, p < 0.001) and
they were significantly more likely to be overweight
and obese (OR 3.9 and 3.5, respectively, p < 0.001).
Comparison of GDM characteristics showed that GA
at diagnosis and proportion of early-onset GDM were
comparable. Regarding GDM risks, cases were
significantly more likely to have DM in family, be
overweight or obese, and have had prior GDM (OR
3.0, 3.6, and 4.9, respectively, p < 0.001). In
addition, cases had significantly higher number of
GDM risks (OR 2.5 for 2 risks, and 4.7 for > 3 risks,
p < 0.001).

Comparison of plasma glucose levels from
100-g OGTT are shown in Table 2. Cases had
significantly higher plasma glucose level at fasting,
1, and 2 hours, but not at 3 hours after glucose
loading (p < 0.05). Compared with controls, cases
were significantly more likely to have abnormal
fasting plasma glucose values (81% vs. 13.3%, p <
0.001) while they were less likely to have abnormal
1- and 2-hour plasma glucose value (53% vs. 74.2%,
p <0.001, and 71% vs. 84%, p = 0.002, respectively)
and comparable abnormal 3-hour value. Cases were
significantly more likely to have higher number of
abnormal OGTT values than controls (p < 0.001).
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Table 1. Comparison of baseline characteristics between the 2 groups.

Characteristics Controls Cases OR (95%Cl) p value
N =400 N =100
Mean age + SD (years) 33452 32.6+5.6 0.173
Mean BMI + SD (kg/m?) 248+5.0 272+5.2 < 0.001
Mean GA at diagnosis + SD (weeks) 171 £9.2 155+8.5 0.109
Nulliparous 231 (57.8%) 72 (72%) 1.9 (1.2-3.0) 0.009
BMI category < 0.001
Normal 221 (55.3%) 26 (26%)
Underweight 22 (5.5%) 4 (4%) 1.6 (0.5-4.8) 0.691
Overweight 99 (24.8%) 46 (46%) 3.9 (2.3-6.7) < 0.001
Obese 58 (14.5%) 24 (24%) 3.5 (1.9-6.6) < 0.001
Early-onset GDM (< 24 weeks) 260 (65%) 72 (72%) 14 (0.8-2.2) 0.185
GDM risks
Age = 30 years 315 (78.8%) 72 (72%) 0.7 (0.4-1.2) 0.149
Family history of DM 83 (20.8%) 44 (44%) 3.0 (1.9-4.8) < 0.001
BMI = 25 kg/m? 157 (39.3%) 70 (70%) 3.6 (2.3-5.8) < 0.001
Previous GDM 16 (4.0%) 17 (17%) 4.9 (2.4-10.1) < 0.001
Previous fetal death 6 (1.5%) 2 (2%) 1.3 (0.3-6.7) 0.663
Previous macrosomia 6 (1.5%) 4 (4%) 2.7 (0.7-9.9) 0.119
Hypertension 40 (10%) 10 (10%) 1.0 (0.5-2.1) 1.00
Number of GDM risks < 0.001
1 risk factor 219 (54.8%) 27 (27%) 1.0
2 risk factors 121 (30.3%) 38 (38%) 2.5(1.5-4.4) < 0.001
> 3 risk factors 60 (15%) 35 (35%) 4.7 (2.7-8.4) < 0.001

OR: odds ratio, Cl: confidence intervals, SD: standard deviation, BMI: body mass index, GA: gestational age, DM: diabetes mellitus, GDM:

gestational diabetes mellitus

Table 2. Comparison of baseline characteristics between the 2 groups.

Plasma glucose level of 100-g OGTT Controls Cases p value
N = 400 N =100

Mean fasting plasma glucose + SD (mg/dL) 84.5 +13.0 126.0 + 39.4 < 0.001
Mean 1-hour plasma glucose + SD (mg/dL) 191.1 £26.3 216.8 + 50.4 0.015
Mean 2-hour plasma glucose + SD (mg/dL) 1711 £ 21.2 1972 + 58.4 0.029
Mean 3-hour plasma glucose + SD (mg/dL) 1371 £ 275 155.3 £ 52.2 0.087
Abnormal plasma glucose values N (%) N (%)
Fasting plasma glucose >95 mg/dL 53 (13.3) 81 (81) < 0.001
1-hour plasma glucose >180 mg/dL 297 (74.3) 53 (53) < 0.001
2-hour plasma glucose >155 mg/dL 336 (84) 71 (71) 0.002
3-hour plasma glucose >140 mg/dL 180 (45) 42 (42) 0.589
Number of abnormal values < 0.001
Abnormal 2 values 153 (63.2) 55 (55)
Abnormal 3 values 134 (33.5) 21 (21)
Abnormal 4 values 13 (3.3) 24 (24)

OGTT: oral glucose tolerance test, SD: standard deviation.
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Pregnancy and neonatal outcomes were compared hypoglycemia and need for phototherapy. Both groups

and the results are shown in Table 3. Maternal outcomes have comparable indications for cesarean section.
were comparable between cases and controls regarding Common indications for primary cesarean sections among
gestational weight gain (GWG), GA at delivery, route of cases and controls included cephalo-pelvic disproportion
delivery, and preeclampsia. For neonatal outcomes, infants (28.6% vs. 25.7%), non-reassuring fetal heart rate (20.7%
of cases were significantly more likely to have neonatal vs. 22.9%,), and failed labor induction (9.3% vs. 11.4%).

Table 3. Comparison of pregnancy and neonatal outcomes between the 2 groups.

Outcomes Controls Cases p value
N =400 N =100
Maternal outcomes
Mean GWG = SD (kg) 11.8 £5.3 11.2+6.4 0.342
GWG category 0.514
Normal 142 (35.5%) 37 (37%)
Inadequate 131 (32.8%) 27 (27%)
Excessive 127 (31.8%) 36 (36%)
Mean GA at delivery + SD (weeks) 3770 £ 1.78 3753 + 1.29 0.376
Route of delivery 0.835
Vaginal 182 (45.5%) 43 (43%)
Primary C/S 140 (35%) 35 (35%)
Repeat C/S 78 (19.5%) 22 (22%)
Preeclampsia 62 (15.5%) 6 (16%) 0.902
Neonatal outcomes
Mean birth weight + SD (g) 3059.9 + 525.8 3174.1 + 5779 0.058
Fetal LGA 102 (25.5%) 34 (34%) 0.088
Macrosomia 14 (3.5%) 7 (7%) 0.119
Apgar < 7 at 1 minute 22 (5.5%) 6 (6%) 0.846
Neonatal hypoglycemia 39 (9.8%) 17 (17%) 0.040
Phototherapy 80 (20%) 32 (32%) 0.010

GWG:, SD: standard deviation, GA: gestational age, C/S: cesarean section, LGA: large for gestational age.

Logistic regression analysis was performed to associated risks for insulin therapy were FPG at OGTT
determine independent associated factors for the need of > 95 mg/dL (adjusted OR 20.8, 95%ClI 11.4-37.9, p <0.001),
insulin therapy as shown in Table 4. After adjusted for age, overweight or obesity (adjusted OR 1.9, 95%CI 1.1-3.5,
parity, timing of GDM diagnosis, number of GDM risks, p = 0.029) and family history of DM (adjusted OR 2.2,
and number of abnormal OGTT values, independent 95%Cl 1.2-3.9, p = 0.012).

Table 4. Logistic regression analysis to determine independent associated factors for insulin use, adjusted for
potential confounders.

Factors Adjusted OR 95% ClI p value
FPG at OGTT > 95 mg/dL 20.8 11.4 - 379 < 0.001
Overweight or obesity 1.9 11-35 0.029
Family history of DM 2.2 12-3.9 0.012

Adjusted for age, parity, timing of GDM diagnosis, number of GDM risks, and number of abnormal OGTT values
OR: odds ratio, Cl: confidence intervals, FPG: fasting plasma glucose, OGTT: oral glucose tolerance test, DM: diabetes mellitus, GDM: gestational
diabetes mellitus

56 Thai J Obstet Gynaecol VOL. 30, NO. 1, JANUARY 2022



Discussion

GDM women with poor glycemic control are
associated with various adverse maternal and
neonatal outcomes. Nutritional therapy and behavioral
modification are commonly prescribed as initial
treatment. However, when these measures fails,
additional pharmacological treatment is needed for
appropriate glycemic control and insulin is the first-line
treatment of choice!"-29. Identifying the factors related
to the insulin requirement among GDM women is
important in improving care process. This will help
physician in identifying high-risk women who need
close glycemic monitoring and can also aid in insulin
treatment decision.

The results of this study showed that
independent associated risks for insulin therapy were
FPG of > 95 mg/dL at OGTT, overweight or obesity,
and family history of DM. Abnormal FPG at the time
of OGTT (> 95 mg/dL) showed the strongest
association with adjusted OR of 20.8. Many previous
studies have also reported that abnormal or high FPG
level at the time of GDM diagnosis was related to the
risk of insulin requirement(® 11319 _ A previous study
reported that FPG of > 89.5 mg/dL had 72.7%
sensitivity, 62.6% specificity, and 73% positive
predictive value for insulin requirement(®. While
another study reported that FPG of >105 mg/dL at
OGTT had a high specificity of 91.89% and positive
predictive value of 80.64%1".

Not only that overweight and obesity are among
important risks for GDM( 2 619 they have been
reported to be another significant risk for the need of
insulin therapy similar to the results of this study(® 2
. A previous study in Siriraj Hospital also reported
that overweight and obesity significantly increased
the risk of insulin therapy as well®. Overweight and
obese women might have higher degree of glucose
intolerance and insulin resistance that increase the
chance of nutritional therapy failure and consequently
increase the risk for insulin therapy.

In this study, family history of DM also
significantly increased the risk of insulin therapy
among GDM women. A recent systematic review has
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reported that family history of DM was an important
risk for development of GDM with odds ratio of 3.46'®.
In addition, another systematic review also reported
that family history of DM significantly increased the
risk of future type-2 DM as well™®. Association
between family history of DM and insulin requirement
has been previously reported by a few previous
studies’® 2, Genetic susceptibility for glucose
intolerance and insulin resistance among women with
family history of DM could have some roles in these
observed results. However, exact underlying
mechanism is still unknown and further studies
regarding this specific issue are needed.

Many previous studies have reported association
between HbA1c at the time of diagnosis and insulin
therapy among GDM women(12:13.15.20 However, as
HbA1c is not included as a routine test according to
institutional guideline, such association could not be
evaluated. Further studies might be required to
determine if HbA1c is of value in predicting insulin
requirement in GDM women. Other associated factors
for insulin therapy that have been reported include
maternal age, prior GDM(9, number of abnormal
OGTT values™, and gestational age at diagnosis.
These factors were also evaluated in this study but
did not reach statistical significance level in multivariate
analysis.

In terms of pregnancy outcomes, the results
showed that infants of GDM women who required
insulin therapy only increased the risk of neonatal
hypoglycemia and the need for phototherapy, but not
associated with other adverse outcomes. Awareness
of both conditions, especially on neonatal
hypoglycemia, should be raised when caring these
infants after delivery. Previous studies have reported
comparable pregnancy outcomes between the 2
groups that cesarean delivery, preterm birth, birth
asphyxia, and NICU admission did not significantly
increase with insulin therapy™-'4. However, increased
birth weight and birth weight percentile have been
reported™. Birth weight, LGA, and macrosomia only
slightly higher in GDM women with insulin therapy,
but without statistical significance. The absence of

Kaewsrinual S, et al. Risk Factors for Insulin Therapy in 57
Gestational Diabetes Mellitus



significant association between some of the adverse
pregnancy outcomes and insulin therapy may be
partially due to the mitigating effects of GDM
treatment.

Variations in the results between studies might
be due to differences in population characteristics and
risks, screening and diagnostic strategies, and
management guidelines. While some studies used
75-g OGTT(315:20) others used 100-g OGTT® ™12 for
GDM diagnosis. Rates of insulin requirement in
different settings also varied from 12% to 50% which
partly reflects differences in population characteristics,
risks and management scheme. However, some
common risks were observed, e.g., high plasma
glucose level at OGTT, pre-pregnancy overweight and
obesity, etc., that might be useful to identify women
at higher risk for insulin therapy.

The strengths of this study included the uniform
screening and diagnosis and management guideline
of GDM according to institutional guideline, and all
GDM-related data were routinely recorded and
collected systematically. Nonetheless, some deviations
might exist from physicians’ preference and judgment
about insulin therapy. However, the issue should result
only the delay in starting insulin and should not
substantially alter the results. With regard to pregnancy
outcomes, the study might have limited power to
detect the differences between groups. In addition,
effects of GDM treatments, both from nutritional and
insulin therapy, on pregnancy outcomes could not be
measured objectively. Further larger studies are
needed to evaluate associated risks for insulin therapy
as well as to determine if insulin therapy relates to
adverse pregnancy outcomes in more details.

Nevertheless, the results of this study provide
more insights on GDM management that are
applicable into clinical practice. Understanding the
significant risk factors will help caring physicians
identify GDM women who are at higher risk for insulin
therapy. Glycemic control of high-risk women should
be closely monitored and decision on starting insulin
therapy can be made in a timely manner. This might
help GDM women to better achieve their glycemic
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target and minimize some related adverse pregnancy
outcomes.

Conclusion

Independent associated risks for insulin therapy
in GDM women included FPG of > 95 mg/dL at OGTT,
overweight or obesity, and family history of DM. Infants
of GDM women who required insulin therapy were
significantly at higher risk of neonatal hypoglycemia
and the need for phototherapy.
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ABSTRACT

Objectives: To validate survival rate of cervical cancer patients based on the revised 2018 International
Federation of Gynecology and Obstetrics (FIGO) staging system.

Materials and Methods: Medical records of cervical cancer patients from 2006-2015 were reviewed.
The locally-advanced patients without radiological imaging or incomplete medical records were
excluded. All included patients were assigned as FIGO 2018 staging criteria.

Results: Of the 226 patients with cervical cancer analyzed. Mean age was 51 +12 years (17-90
years). Squamous cell carcinoma was the most common cell type in 159 patients (70.4%).
According to FIGO 2018 staging criteria, 81 patients (35.8%) were upstaged. The 5-year
progression-free survival (PFS) of stage I1B1, IB2 and IB3 were 83.3%, 90.0% and 84.2%,
respectively and the 5-year overall survivals (OS) were 71.4%, 92.2% and 62.5%, respectively.
The PFS and OS were not different among 3 sub-stages. The 5-year PFS of stage 1B, 11IC1
and 11IC2 were 68.6%, 89.3% and 62.5%, respectively and the 5-year OS were 71.4%, 92.2%
and 62.5%, respectively. The PFS and OS of stage IIIB and [11IC2 were not significantly different
(p = 0.163 and 0.166, respectively) while survival of stage 1lIC1 was significantly higher than
stage IlIB (p = 0.025 and 0.017, respectively) and IlIC1 (p = 0.001 and 0.001, respectively).

Conclusion: The revised 2018 FIGO staging system for cervical cancer was useful to distinguish
survival rates of patients with locally-advanced disease and distant metastasis while the survival
rate of sub-stages of early-stage disease was no different. Stage Il disease, para-aortic
metastasis was the most impact on the survival rate.

Keywords: FIGO 2018 staging, validation, cancer, cervix, survival rate.
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Introduction

Cervical cancer is the fourth most common
cancer in women worldwide. There was 569,847
new cases and 311,365 deaths in 2018. The majority
of new cases and deaths occur in developing
countries. The International Federation of
Gynecology and Obstetrics (FIGO) purposed the
staging system for cervical cancer depending on
pelvic examination and simple imaging studies®
because the prevalence of cervical cancer is mainly
in low-resourced areas including Thailand.

In 2018, the FIGO staging system was
revised®*. The new staging system allows the use

of any imaging modality and/or pathological findings
for determining the stage. However, some clinicians
in low-resourced conditions can assess the patient
clinically as before®. Table 1 shows the changes in
FIGO staging system of cervical cancer between
FIGO 2009®@ and 2018 staging system®4. In stage
IA, lateral extension has no longer been included.
Stage IB is divided by tumor size into 3 sub-stages.
Status of retroperitoneal lymph node is more concern
in the new staging system. Metastatic lymph node
on imaging or pathological studies is assigned stage
HIC (11IC1 for only pelvic lymph node and IlIC2 for
positive para-aortic lymph node) (Table 1).

Table 1. Changes in the FIGO staging system of cervical cancer.

Stage 2009 staging system

2018 staging system

A1 Stromal invasion < 3 mm in depth
and extension of < 7 mm

1A2 Stromal invasion > 3 mm and < 5 mm in depth

and extension of < 7 mm
IB1 Tumor size < 4 cm in greatest dimension

B2 Tumor size > 4 cm in greatest dimension

IB3 N/A

I1A1 Tumor involve upper 2/3 of vagina and
size < 4 cm in greatest dimension
I1A2 Tumor involve upper 2/3 of vagina and
size > 4 cm in greatest dimension
Ic1 N/A

Nnc2  N/A

Stromal invasion < 3 mm in depth

Stromal invasion = 3 mm and < 5 mm in depth

- Tumor size = 5 mm depth of stromal invasion,
and < 2 cm in greatest dimension

- Positive margin of conization

Tumor size = 2 cm and < 4 cm in greatest

dimension

Tumor size = 4 cm in greatest dimension

Tumor involve upper 2/3 of vagina and
size < 4 cm in greatest dimension
Tumor involve upper 2/3 of vagina and
size = 4 cm in greatest dimension
Pelvic lymph node metastasis only*

Para-aortic lymph node metastasis*

* Either radiographic (r) or pathologic (p) studies confirmed metastasis
N/A, not available; FIGO, the International Federation of Gynecology and Obstetrics

The new staging system was validated by a
retrospective study using The Surveillance,
Epidemiology, and End Results (SEER) Program in
the United States between 1988 and 2014®. The
cause-specific survival is significantly difference
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among stage IB but survival in stage IlIC1 varies
which it depends on the tumor size.

In Thailand, cervical cancer is the second
most common cancer in women with 8,622 new
cases and 5,015 deaths in 2018®. The 2009 FIGO
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staging system had been applied for a past decade.
Advance imaging modalities and minimally invasive
surgery (MIS) are more available in some urban
areas. The objective of this study was to determine
the 5-year overall survivals (OS) and progression-
free survival (PFS) according to the recent FIGO
staging system.

Materials and Methods

After the ethics committee approval, medical
records of all patients with cervical cancers from
January 2006 to December 2015 were reviewed. The
early-stage patients with pre-operative imaging
(computerized tomography (CT) or magnetic
resonance imaging (MRI)) or pathological study of
pelvic and para-aortic lymph nodes were eligible.
For the locally-advanced or distant disease, pre-
treatment CT or MRI should be recorded. We
excluded the patients with incomplete medical
record. Patient characteristics, clinicopathologic
data, treatment, disease outcomes and follow-up
period were collected by review of medical records.
All cases were defined the stage based on FIGO
2018 staging system©.

All patients were treated based on 2009 FIGO

Table 2. Characteristics of 226 cervical cancer patients.

staging system. For early-stage disease, extrafascial
hysterectomy is a treatment for stage IA1 disease
and radical hysterectomy with pelvic lymphadenectomy
(RHPL) is a treatment for stage 1A2, IB1 and IIA1
disease. Adjuvant concurrent chemoradiation
(CCRT) or radiation after surgery are considered in
high-risk patients including positive lymph node,
positive surgical margin, positive parametrium,
positive lymphovascular space invasion (LVSI), deep
stromal invasion and large tumor size. For locally-
advanced disease, CCRT is a treatment of choice.
Palliative chemotherapy or best supportive care is
introduced to stage IVB disease. After treatment
completion, patients were followed-up every 3
months for the first 2 years, 6 months for 3-5 years,
then annually. Palliative chemotherapy or pelvic
radiation is a treatment option for recurrent disease.

All data were analyzed using SPSS statistical
software, version 22.0. Descriptive statistics were
used to analyze demographic data and were
summarized as numbers with percentage or median
with range. OS and PFS of the patients according
to the prior and new stages were analyzed by the
Kaplan-Meier method. The log-rank test was used
to examine the statistical difference.

N (%)
Mean age + SD (years) 515+ 12
Marital status
- Single 70 (31.0)
- Married 119 (52.7)
- Divorced 17 (7.5)
- Widow 20 (8.8)
Histopathology
- Squamous cell carcinoma 159 (70.4)
- Adenocarcinoma 6 (24.8)
- Adenosquamous carcinoma 1 ( 4)
- Neuroendocrine tumor 9 (4.0)
- Mixed cell types 1(0.4)
SD: standard deviation
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Results

From January 2006 and December 2015, 405
cervical cancer patients were identified. Seventeen
women with incomplete medical records and 162
women without CT or MRI were excluded. The
characteristics of 226 patients are summarized in
Table 2. The mean age was 51.5 = 12 years (range of
17-90 years). The most common cell type was
squamous cell carcinoma (70.4%).

Based on the 2018 FIGO staging system, 81
patients (35.8%) were upstaged (Table 3). Twenty-
eight early-stage patients were diagnosed as a higher

stage because the cut-off tumor size had been
changed. Of 46 women formerly staged as IB1
disease, 20 (43.5%) and 1 (2.2%) were upstaged to
sub-stages I1B2 and IB3, respectively. Of 7 patients
formerly staged as IB2 disease, 4 (57.1%) were
upstaged to sub-stages IB3. Of 44 patients staged as
IlIC disease, 24 patients (54.5%) were assigned by
CT or MRI and 20 patients (45.5%) were assigned by
pathological finding. Thirteen patients (29.5%) were
previously stage IB1 by 2009 staging system and 31
patients (71.5%) were previously locally-advanced
disease (stage IB2, 1IB, IlIA and IIIB).

Table 3. Numbers of patients staged by 2009 and 2018 staging criteria.

FIGO N (%)

2009 gy B2 B3 NA1 A2 B A B [ICir HCip WC2r HIC2p IVA IVB Total
1A1 1 - - - - - - - - - - - - - 1
I1A2 1 - - - - - - - - - - - - - 1
IB1 10 20 1 - - 2 - - 1 11 - 1 - - 46
IB2 - - 4 - - - - - - 3 - - - - 7
A1 - - - 5 1 - - - 1 - - - - - 7
A2 - - - - 1 - - ) . . . i i i 1
1B - - - - - 36 - - 5 2 3 1 - 2 49
HIA - - - - - - . . . . . 1 i i 1
nB - - - - - - - 35 5 - 9 1 2 3 55
IVA - - - - - - - - - - - - 24 - 24
VB - - - - - - - - - - - - - 34 34
Total 12 20 5 5 2 38 0 3 12 16 12 4 26 39 226

FIGO: the International Federation of Gynecology and Obstetrics

During 68 months of median follow-up time,
there were 67 progression (29.6%) and 58 deaths
(25.7%). Five-year PFS and OS of the 2009 and 2018
FIGO staging system are displayed in Table 4. For
stage IB, the 5-year PFS and OS were not different
between stage IB1 vs. IB2, IB2 vs. IB3 and IB1 vs.
IB3 (Fig. 1A and 1B). The significant difference in PFS

64 Thai J Obstet Gynaecol

and OS was demonstrated in stage Il (Fig. 1C and
1D). The 5-year PFS of stage IlIB, IlIC1 and IlIC2
were 68.6%, 89.3% and 62.5%, respectively and the
5-year OS were 71.4%, 92.2% and 62.5%, respectively,
(Fig. 1C and 1D). The PFS and OS of stage IIIB and
[IC2 was not significantly different (p = 0.163 and
0.166, respectively).
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Table 4. Five-year survival rate of 226 patients staged by 2009 and 2018 staging criteria.

FIGO 2009 criteria FIGO 2018 criteria
N (%) 5-yr PFS (%) 5-yr OS (%) N (%) 5-yr PFS (%) 5-yr OS (%)

Stage |

- 1A1 1(0.4) 100.0 100.0 - - -

-1A2 1(0.4) 100.0 100.0 - - -

- 1B1 46 (20.4) 84.8 91.3 12 (5.3) 83.3 917

-1B2 7 (3.1) 100.0 100.0 20 (8.8) 90.0 95.0

- 1B3 - 5(2.2) 100.0 100.0
Stage I

- A1 7 (3.1) 85.7 100.0 5(2.2) 80.0 100.0

- lIA2 1(0.4) 0.0 0.0 2(0.9) 50.0 50.0

-1IB 49 (21.7) 83.7 87.8 38 (16.8) 84.2 89.5
Stage Il

- 1A 1(0.4) 100.0 100.0 - - -

-11IB 55 (24.3) 63.6 65.5 35 (15.5) 68.6 714

- CAr - - - 12 (5.3) 91.7 91.7

- C1p - - - 16 (7.1) 875 93.8

- llcar - - - 12 (5.3) 66.7 66.7

- C2p - - - 4 (1.8) 50.0 50.0
Stage IV

- IVA 24 (10.6) 20.8 25 26 (11.5) 19.2 23.1

-IVB 34 (15.0) 2.9 2.9 39 (17.3) 5.1 5.1

FIGO: the International Federation of Gynecology and Obstetrics, PFS: progression-free survival, OS: overall survivals

aaaaaa

e
ez
&
1ve 183 0381
183 0.

Cum Survival
Cum Survival

Fig. 1. (A) 5-year progression-free survival of stage IB1, IB2 and IB, (B) 5-year overall survival of stage IB1, 1B2
and IB3, (C) 5-year progression-free survival of stage IlIB, 11IC1 and IlIC2, (D) 5-year overall survival of stage IlIB,
[NC1 and llIC2.
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Discussion

The 2018 FIGO staging system for cervical
cancers allows any imaging modality and pathological
assessment for tumor size, extension of tumor and
metastatic retroperitoneal lymph nodes. The
availability of advance imaging study has increased
for last decade. Our study reported that 35.8% of all
cases were upstaged by the revised criteria. Of 53
patients previously staged IB1 or IB2 disease, 25
patients (47.1%) were upstaged due to the change of
the cut-off tumor size. For stage IB1 based on 2009
criteria, 20 patients (43.5%), 1 (2.2%), 12 (26.1%)
and 1 (2.2%) were upstaged to sub-stages IB2, IB3,
[IIC1 and IlIC2, respectively. For stage IB2, 4 patients
(57.1%) and 3 (42.8%) were upstaged to sub-stages
IB3 and IlIC1, respectively. The result of a retrospective
study was similar to our study™. A total of 372 (87.5%)
patients with stage IB1 or IB2 disease were assigned
to a new staging system. Of 294 women formerly
staged as IB1disease, 127 (43.2%), 29 (9.9%), 70
(28.8%), and 15 (5.1%) were upstaged to sub-stages
IB2, IB3, llIC1, and IlIC2, respectively. Of 131 patients
formerly staged as IB2 disease, 66 (50.4%), 44
(83.6%), and 21 (16.0%) were upstaged to sub-stages
IB3, IlIC1, and IlIC2, respectively™.

On the literature review, the prevalence of stage
IIC1 was 25.9% and stage IlIC2 was 5.1%(8). In our
cohort, the prevalence of stage 11IC1 was 12.4% and
stage IlIC2 was 7.1%. The prevalence in our study
was lower because 162 women without imaging were
excluded. Our study revealed that 24 patients
(54.5%) were assigned by CT or MRI and 20 patients
(45.5%) were assigned by pathological finding. The
sensitivity and specificity of imaging modalities to
detect pelvic lymph node (PLN) and para-aortic lymph
node (PALN) metastasis, had been reported in a
retrospective study®. Yang et al found that that the
sensitivity, specificity, positive predictive value (PPV)
and negative predictive value (NPV) of imaging
modalities in detection of pelvic lymph node
metastases were 88.9%, 22.2%, 69.6% and 50%,
respectively, and 62.5%, 92%, 71.4% and 88.5%,
respectively in para-aortic lymph node metastases®.
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The other retrospective data in Belgium studied 204
patients with locally-advanced cervical cancer with
normal or not overtly PALN metastasis on imaging
underwent surgical PALN staging. Of 204 cases
with negative imaging, PALN metastases were
present in 8% at surgical staging!®.

In terms of survival outcome, two retrospective
studies in United States validated the revised 2018
FIGO staging system®®. For stage IB, 5-year survival
rates were 94.6-97.0% for stage IB1 disease, 86.2-
92.1% for stage IB2 disease, and 78.1-83.1% for
stage 1B3 disease®®. For stage lll, 5-year survival
rates were 46.0% for stage IIIA®), 42.6% for stage
1IB®, 61.9-62.1% for stage IlIC1 disease® ®, and
39.4% for stage IIIC2 disease®), respectively. In
subgroup analysis of stage IlIC, 5-year survival rate
depended on tumor size and tumor extension
(T-stage)®©®. Our results revealed that the difference
among sub-stages of stage Il disease was significantly
while the difference among sub-stages of early-stage
disease did not present.

Our institute is one of the tertiary hospitals in
Bangkok. The survival outcomes of our patients may
represent the survival rate of cervical cancer in urban
area. The limitation of this study was the retrospective
design. Additionally, the advance imaging modalities
were not available in the past. Many cases were
excluded because of incomplete medical records or
unknown imaging studies. Presently, the CT or MRI
are affordable in many hospitals, a prospective study
may conduct. In order to achieve a larger population,
co-operation of multicenter is necessary.

Conclusion

In conclusion, 35.8% of all cases were upstaged
based on the revised 2018 FIGO staging system for
cervical cancer. The advance imaging studies and
staging surgery are important for allocating the stage.
The new staging criteria were useful to distinguish
survival rates of patients with locally-advanced disease
and distant metastasis while the survival rate of sub-
stages of early-stage disease was no different. Of stage
Il disease, para-aortic metastasis was the most impact

VOL. 30, NO. 1, JANUARY 2022



on the survival rate.
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ABSTRACT

Objectives: The primary objective was to determine the predictive value of placental pulsatility index
(PPI) in its ability to predict fetal growth restriction in singleton pregnant women at 16-24 weeks
of gestation. The secondary objective was to evaluate PPI in predicting adverse perinatal
outcomes and to compare the efficacy of PPI with conventional uterine artery pulsatility index
(UtA PI) or umbilical artery pulsatility index (UA PI) alone.

Materials and Methods: A prospective observational study enrolled singleton pregnant women at
16- 24 weeks of gestation who were at high risk for fetal growth restriction and had prenatal
care at the King Chulalongkorn Memorial Hospital between February 12, 2018, and January
28, 2019. UtA Pl and UA PI were performed and calculated as PPl by transabdominal
ultrasonography. Pregnancy outcomes were recorded. The optimal cut-off for PPl was derived
from the receiver operating characteristic (ROC) curve to calculate the predictive values for fetal
growth restriction.

Results: A total of 446 pregnant women were enrolled into the study. Twenty-seven cases (6%)
developed fetal growth restriction. The optimal cut-off for PPI at 16-24 weeks of gestation was
1.38. The sensitivity, specificity, positive predictive value, and negative predictive value to predict
fetal growth restriction were 66.7%, 78.8%, 16.8%, and 97.3%, respectively. The ROC curve of
the PPI gave an area under the curve of 0.73 (95% CI,0.61-0.84).

Conclusion: In second-trimester high-risk pregnancies, PPl had a comparable performance in
predicting FGR and adverse perinatal outcomes compared to UtA Pl alone.
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Introduction

Fetal growth restriction (FGR) is one of the most
common conditions that increase the risk of perinatal
complications. The short and long-term consequences
of FGR are major public health problems, especially in
developing countries?. This problem increased up to
40-50% in India and Mexico, and in Thailand, it was
10-20%®. This results in an untoward outcome and
high medical costs.

The prediction of FGR has been a matter of
concern for high-risk pregnancies and may be beneficial
in lowering adverse perinatal outcomes. The use of a
Doppler ultrasound is currently a valuable tool in
predicting fetal well-being and perinatal outcome. There
has been much research regarding uterine artery
pulsatility index (UtA PI) and umbilical artery pulsatility
index (UA PI) to predict FGR. However, its clinical use
is still limited due to its low predictive performance®9).

Placental pulsatility index (PPI) is a ratio that
combines vascular impedance of both fetal and
maternal sides of the placenta. Doppler waveforms can
increase the placental vascular impedance, which is
related to FGR and are signs of impending fetal
asphyxia.

Recently, Gudmudsson, et al®™ conducted a
retrospective study on PPI, a new parameter that
reflects the placental vascularimpedance in predicting
FGR in high-risk pregnancies during the third trimester
of gestation. They found that PPI had a sensitivity,
specificity, positive predictive value, and negative
predictive value of 56%, 76%, 91%, and 30%,
respectively, in predicting FGR®™. So far, there is no
prospective study using PPI to predict FGR in high-risk
pregnancies at an earlier gestation. This prospective
study assessed the efficacy of PPI in predicting FGR
in high-risk pregnancies during the second trimester of
gestation.

Materials and Methods

The research protocol was reviewed and
approved by the ethics committee of the King
Chulalongkorn Memorial Hospital (registered number
724/60). This prospective observational study was
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conducted at the King Chulalongkorn Memorial Hospital
between February 2018 and January 2019. The eligible
criteria were singleton pregnant women at 16 - 24 weeks
of gestation and had at least 1 of the inclusion criteria.
The inclusion criteria were advanced maternal age (=
35 years), previous history of pregnancy complications
i.e., FGR, preterm, pregnancy-induced hypertension
(PIH), gestational diabetes mellitus (GDM), stillbirth or
perinatal death, preexisting medical illness such as
chronic hypertension, diabetes mellitus, vascular
disease, and renal impairment. The exclusion criteria
were pregnant women who had fetal anomalies, fetal
chromosomal abnormalities, morbid obesity (BMI > 40),
uterine anomalies, and those who refused to participate
in the study. The gestational age (GA) was confirmed
by ultrasonography during early gestation for all
participants.

All participants with 16-24 weeks of gestation
that met the inclusion criteria were enrolled in the study.
UtA Pl and UA Pl measurements were performed on
the same day by an experienced sonographer using
the standard technique. Transabdominal ultrasonography
(TAS) was obtained with 4 to 9 MHz IC5-9D (Voluson
E10; GE Healthcare, Milwaukee, WI). UtA Pl was
performed on the lower lateral quadrants of the
abdomen, angled medially. Color flow mapping was
used to identify the UtA at the location where it crossed
the external iliac artery. Pulsed wave Doppler was used
to obtaining the UtA waveform by ensuring that the
angle of the insonation was less than 30 degrees and
at 1 cm downstream from this crossover point. UA PI
was performed at a free loop, not too close to the fetus
or the placental insertions. Three similar consecutive
waveforms were obtained from UtA and UA™. PPl was
calculated using this formula : PPI = (UA PI + mean of
the left and the right Ut P1)/2™. The sample size was
calculated using Gudmudsson S, et al’s sensitivity of
PPI to predict FGR (small for gestational age < 10
centiles). At the King Chulalongkorn Memorial
Hospital, the incidence of FGR in all pregnancies was
5.9%%. Based on this calculation, the number of
participants needed was 407. When 10% attrition rate
of the follow-up participants was included in the
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calculation, the total sample size was scaled up to 450
pregnant women.

Information on the study was provided to all
participants by the research personnel. All participants
received a copy of the study information. Signed informed
consent was obtained from all participants after
counseling. The participants were followed, and their
data were collected after delivery. The data comprised
of demographic characteristics, gestational age at TAS
and delivery, results of UA and UtA Doppler parameters,
placental weight, mode of delivery, indication for
cesarean section, birth weight, APGAR score at 5
minutes, and perinatal outcomes.

The primary outcome was the efficacy of the PPI
in predicting FGR in high-risk pregnancies. Secondary
outcomes were comparisons of the efficacy of the PPI
and conventional UtA Pl or UA PI alone in predicting
adverse perinatal outcomes.

Adverse perinatal outcomes included an APGAR
score less than 7 at 5 minutes, respiratory distress
syndrome (RDS), transient tachypnea of the newborn
(TTNB), neonatal intensive care unit (NICU) admission
within 48 hours, neonatal sepsis, intraventricular
hemorrhage, pulmonary hemorrhage, hypothermia,
hypoglycemia, bronchopulmonary dysplasia, necrotizing
enterocolitis, perinatal death, and stillbirth.

Statistical analysis was performed using SPSS
Version 22 (SPSS Inc., Chicago, lll., USA). Descriptive
statistics were presented as mean (SD) with a 95%
confidence interval for continuous data and n (%) for
categorical data. Analysis of continuous data was done
by Student t-test, and categorical data were compared

using Chi-square or Fischer exact test as appropriate.
P-value of less than 0.05 was considered significant.
Sensitivity, specificity, positive predictive value (PPV),
and negative predictive value (NPV) were assessed.
Receiver operating characteristic (ROC) curves were
constructed for PPl with FGR and adverse perinatal
outcomes.

Results

Four hundred and fifty pregnant women were
enrolled into this study. Four cases were excluded
because one case had trisomy 21, one had major
thalassemia, and the other two had fetal anomalies.
After excluding those patients, the study was left with
446 pregnant women. The data from 446 participants
were analyzed. Twenty-seven (6%) cases developed
FGR.

The maternal characteristics are shown in Table
1. There were no statistically significant differences in
age, the number of nulliparous, body mass index (BMI),
GA at first ANC, and TAS between the FGR group and
appropriate for gestational age (AGA) group. When the
fetuses in the FGR group was compared to the AGA
group, the FGR group had significantly higher number
of preterm birth (33% vs 10.5%, p < 0.001), adverse
perinatal outcomes (33% vs 7.4%, p < 0.001) and NICU
admission (11.1% vs 2.6%, p = 0.046). They also had
significantly lesser neonatal birth weight. However, there
were no significant differences in the need for ventilator
support, the number of fetuses with APGAR score less
than 7 at 5 minutes and duration of hospital stay among
the FGR group and the AGA group (p > 0.05) (Table 2.).

Table 1. Demographic characteristics of the women with and without FGR.

AGA (n =419) FGR (n = 27) p value
Maternal age (years) 35.8 (+ 3.8) 35 (+ 5.8) 0.260*
Nulliparous 150 (35.8) 11 (40.7) 0.6041
GA at first ANC (weeks) 9.5 (x2.4) 10.6 (£ 2.4) 0.513*
BMI at prepregnancy (kg/m?) 22.8 (£ 3.7) 222 (£3.7) 0.409*
GA at USG (weeks) 18.8 (+ 2) 19 (+ 1.6) 0.669*

AGA: appropriate for gestational age, FGR: fetal growth restriction, GA: gestational age, ANC: antenatal care, BMI: Body mass index.  Chi-square test, * Student’s

T-test. Data are presented as n (%), and mean + SD.
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Table 2. Pregnancy outcomes of the women with and without FGR.

AGA (n = 419) FGR (n =27) p value
Birth weight (grams) 3,102 (+ 432.4) 2,184 (+ 588.4) < 0.001*
GA at delivery (weeks) 38.3 (+ 1.6) 36.9 (+ 3.4) < 0.001*
Preterm birth (< 37 weeks) 44 (10.5) 9 (33) < 0.001%
Adverse perinatal outcome 31 (7.4) 9 (33) < 0.001t
NICU admission 11 (2.6) 3 (11.1) 0.046*
Need ventilator 10 (2.4) 1(3.7) 0.501%
APGAR score < 7 at 5 minutes 1(0.2) 1(3.7) 0.118¢
Duration of hospital stay (days) 4.6 (£73) 4.9 (£ 4.8) 0.833"

AGA: appropriate for gestational age, FGR: fetal growth restriction, GA: gestational age, NICU: Neonatal intensive care unit

T Chi-square test, * Fisher’s exact test, * Student’s T-test. Data are presented as n (%), and mean + SD

The ROC curve of PPl in predicting FGR gave an
area under the curve of 0.73 (95% CI,0.61-0.84) with
an optimal cut-off PPI of 1.38 (Fig. 1). This resulted in a
sensitivity of 66.7%, a specificity of 78.8%, PPV of 16.8
%, and NPV of 97.3% for the prediction of FGR. UtA PI
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yielded a sensitivity of 59.3%, specificity of 87.1%, PPV
of 22.9 % and NPV of 97.1% for the prediction of FGR
(AUC = 0.75). UA PI yielded a sensitivity of 14.8%, a
specificity of 88.8%, PPV of 7.8 %, and NPV of 94.2%
for the prediction of FGR (AUC = 0.55) (Table 3).

Fig. 1. Receiver operating characteristic curves of placental pulsatility index in predicting fetal growth restriction.

Table 3. Performance of PPI, UtA and UA doppler in predicting FGR.

Sensitivity Specificity Positive predictive Negative predictive ROC area and

(%) (%) value (%) value (%) 95%Cl
PPI > 1.38 66.7 78.8 16.8 973 0.73 (0.61-0.84)
Mean UtA PI > +2SD 59.3 871 22.9 971 0.75 (0.64-0.86)
Mean UA Pl > +2SD 14.8 88.8 7.8 94.2 0.55 (0.44-0.66)

PPI: placental pulsatility index, UtA PI: uterine artery pulsatility index, UA PI: umbilical artery pulsatility index

As demonstrated in Table 4, PPI had a sensitivity of
47.4%, a specificity of 79.4%, PPV of 25.2 %, and NPV of
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91.2% in predicting adverse perinatal outcomes. UtA Pl had
a sensitivity of 25%, a specificity of 85.2%, PPV of 14.9 %,
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and NPV of 92% in predicting adverse perinatal outcomes.
UA Pl had a sensitivity of 10%, a specificity of 88.4%, PPV
of 7.8 %, and NPV of 90.9% in predicting adverse perinatal

outcomes. PPI had a higher sensitivity and PPV in predicting
adverse perinatal outcomes compared to UtA Pl or UA PI
alone.

Table 4. Performance of PPI, UtA and UA doppler in predicting adverse perinatal outcomes.

Sensitivity Specificity Positive Negative ROC area and
(%) (%) predictive value predictive value 95%CI
(%) (%)
PPI > 1.38 474 79.4 25.2 91.2 0.63 (0.59-0.83)
Mean UtA Pl > +2SD 59.3 871 22.9 971 0.75 (0.64-0.86)
Mean UA PI > +2SD 14.8 88.8 7.8 94.2 0.55 (0.44-0.66)

PPI: placental pulsatility index, UtA PI: uterine artery pulsatility index, UA PI: umbilical artery pulsatility index

The high PPI group had a significantly increased
number of FGR, lower birth weight, and higher adverse
perinatal outcomes compared to the normal PPl group
(p<0.001). Nevertheless, the differences were not significant

in GA at delivery, placental weight, number of fetuses with
NICU admission, the need for ventilator support, number
of fetuses with APGAR score less than 7 at 5 minutes, and
duration of hospital stay as shown in Table 5.

Table 5. Comparison of pregnancy outcomes among high PPI group and normal PPI group.

High PPI group Normal PPI group p value
(n=107) (n =339)

GA at delivery (weeks) 379 (£ 2.5) 38.3 (x1.5) 0.1
Birth weight (grams) 2,861 (+ 612.5) 3,105 (+ 434.8) < 0.001*
Placental weight (grams) 578 (+ 126.5) 632 (+ 129) 0.493*
FGR 18 (16.8) 9(2.7) <0.001t
Adverse perinatal outcome 27 (25.2) 30 (8.8) < 0.0011
NICU admission 6 (5.6) 8 (2.4) 0.093f
Need ventilator 4 (3.7) 7 (2.1) 0.331%
APGAR score < 7 at 5 minutes 1(0.9) 1(0.3) 0.388%
Duration of hospital stay (days) 5.4 (+8.4) 4.3 (+6.8) 0.179*

FGR: fetal growth restriction, GA: gestational age, NICU: Neonatal intensive care unit
* Chi-square test, ¥ Fisher’s exact test, * Student’s T-test. Data are presented as n (%), and mean + SD

Discussion

FGR is a leading cause of perinatal morbidity
and mortality. Currently, there is no screening strategy
to predict FGR due to low predictive performances of
the currently available tools. This indicates that there is
a need to establish a more sensitive tool to predict FGR.
Recently, Gudmudsson S, et al.'s") retrospective study
reported that during the third trimester, PPI alone might
improve the detection rate of FGR compared to either
UtA Pl or UA PI.

VOL. 30, NO. 1, JANUARY 2022

This prospective study of PPI is the first of its
kind to predict FGR during the second trimester of high-
risk pregnancies. The best cut-off value of PPl was 1.38
according to the ROC curve (ROC curve 0.73, 95% CI
(0.61-0.84). At this cut-off value, the sensitivity (66.7%)
and specificity (78.8%) to predict FGR were high. These
results were consistent with the findings reported in
Gudmundsson S, et al.’s study.

However, the PPV of PPI to predict FGR in our
study was lower compared to Gudmundsson S, et al’s
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study®. This could be due to a low prevalence of FGR
(6% (27/446)) in our study when compared to
Gudmundsson S, et al’s study, which had a prevalence
of 80% (273/340). The higher PPV for FGR may not
reflex a real clinical situation and can be due to selection
bias. Their results may not be applicable in clinical
practice. In addition, they screened for FGR in the third
trimester, which may have a lesser clinical benefit when
compared to our study which the screening was done
at an earlier gestational period.

Our study showed that PPl had a higher
sensitivity and higher PPV to predict adverse perinatal
outcomes compared to UtA alone (sensitivity 47.4% vs
25%, specificity 79.4% vs 85.2%, PPV 25.2% vs 14.9%,
NPV 91.2% vs 92%, ROC curve 0.63 vs 0.65,
respectively).

In our study, the performance of UtA Pl or UA PI
alone to predict FGR was consistent with the results
from previous studies® 9. In contrast, Pongrojpaw D,
et al’s study® showed that the UtA Pl had a lower
prediction performance in predicting FGR and adverse
perinatal outcomes.

The strength of this study was that we obtained
PPI in high-risk pregnancies from the beginning and
prospectively followed them until the FGR appeared.
This conforms more to the context of screening and
differs from the study that was performed retrospectively.
In addition, the study was conducted in an earlier
gestational period which may have a better clinical
benefit in implementing an intervention to ameliorate
the adverse clinical outcome.

Conclusion

In conclusion, in second-trimester high-risk
pregnancies, PPl had a comparable performance in
predicting FGR and adverse perinatal outcomes
compared to UtA Pl alone. Therefore, we recommend
further study about PPI use combined with other serum
markers to predict FGR and adverse perinatal outcomes.
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