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 Whether medical graduates choose obstetrics and 
gynaecology (O&G) as their future career is perhaps 
the most challenging issue that our profession faces. An 
article published in the April 2016 issue of the Hong Kong 
Medical Journal is thought provoking1. It was a cross-
sectional questionnaire study of factors that influence the 
career interest of medical graduates in O&G in Hong Kong. 
The coverage was extensive and included more than 70% 
of medical graduates in 2015 from both The University 
of Hong Kong and Chinese University of Hong Kong. 
53% of them were female. Almost 80% who listed O&G 
among their first three choices of specialty were female. 
This reflects the actual scenario in our specialty: in my 
department 80% of doctors are female, including trainers 
and trainees. I have no doubt about their working ability 
and professionalism, but in terms of manpower planning, 
their possible future need for maternity leave or their wish 
to work part-time or even leave their job to care for their 
newborn baby and family must be considered. A more 
balanced gender ratio has been shown to have a positive 
impact on career interest in O&G, whereas part-time 
training with a longer period has a negative impact.

 The study confirmed a low level of career interest in 
O&G among medical graduates and a decreasing popularity 
of the specialty as a career choice. The median score for the 
level of career interest in O&G was 3 out of 10. O&G ranked 
as the 8th most popular career choice. 16% of participants 
would choose O&G among their first three choices; 6% 
(13/233) of participants indicated O&G as their first choice. 
Interestingly the actual number of new trainees recruited to 
our specialty in July 2016 was 20/323, exactly 6%!

 Three key influential factors for career choice 
and interest in O&G were identified, namely clerkship 
experience, working style, and career prospects.

 Clerkship experience refers to learning in lectures 
and O&G clerkship including hands-on experience, 
interaction with O&G interns / trainees / specialists / 
consultants / professors and midwives / O&G nurses. The 
question is how much as trainers and role-models have 
we offered medical students? And what sort of working 
atmosphere do they observe? Team spirit and mutual 

respect between the various parties are perhaps the most 
important to our future trainees.

 Working style such as work-life balance, on-
call frequency, number of years of on-site call, and 
level of urgency / stress in clinical work are important 
considerations. Training in O&G is not easy. Our specialty 
probably requires the longest number of years of on-site call. 
The on-call frequency really depends on how many trainees 
and specialists in a particular unit. Moreover, labour ward 
clinical duties can be urgent and stressful. It all depends on 
the trainee’s interest in O&G and his or her character. A fair 
and transparent on-call and duty list can help. Decreasing 
the on-call frequency and better remuneration have been 
shown to have a positive impact on career interest. The 
million-dollar question is how to avoid the vicious cycle of a 
lack of manpower and increased on-call frequency.

 For career prospects including medical indemnity, 
is O&G still a respectable specialty? What would be the 
prospect of promotion in the Hospital Authority and in 
the private sector? What would be the advice from family 
members, seniors, and peers? All these are important 
considerations for medical graduates. The risk of litigation 
and cost of professional indemnity are notoriously high in 
O&G. This is further aggravated by the recent change from 
occurrence-based to claim-based indemnity for private 
obstetricians by Medical Protection Society. This requires 
indemnity protection at all times (with corresponding 
insurance fees) while practising and even following 
retirement as claims can be made against an individual for 
incidents that occurred during practice. This has created 
uncertainty and anxiety among practising obstetricians 
in the private sector and those who plan to enter private 
practice. The Hospital Authority does offer crown 
indemnity for all trainees and specialists, but the risk of 
litigation and cost of professional indemnity are important 
factors for specialty choice. The good news is that we now 
have a new alternative for medical indemnity with much 
better terms. Whatever the choice is, risk management 
and credentialing can minimise the risk of litigation. 
Interestingly, the new MRCOG Part 3 examination (that 
our College plans to offer in Hong Kong from end of 2017) 
emphasises communication between patients and their 

Editorial
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family members as well as among colleagues. This is an 
important part of risk management.

 The answer to the question “Would new medical 
graduates choose O&G as their future career anymore?” 
will be the actual number of trainees that we can recruit 
in July 2017 for the current vacancies of around 15. In 

the long term, the Hospital Authority should increase the 
manpower for O&G. It would be interesting to repeat the 
study periodically for manpower planning.

WC LEUNG
President, Hong Kong College of Obstetricians and 
Gynaecologists

Reference
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Companionship during Labour Promotes Vaginal 
Delivery and Enhances Maternal Satisfaction
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Daniel LW CHAN MBChB, FHKAM(O&G), FRCOG
William WK TO MBBS, MPH(CUHK), M Phil (CUHK), MD (HK), DipMed, FHKAM(O&G), FRCOG
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Objective: To compare women in labour with or without a companion in terms of obstetric and neonatal outcomes 
and maternal satisfaction. 
Methods: A total of 450 Hong Kong Chinese women carrying a singleton pregnancy in cephalic presentation at 
term were prospectively recruited from February to July 2013. Their wish for companionship was verified upon 
active labour, and the companion was invited to the delivery suite. Obstetric and neonatal outcomes, breastfeeding 
practice, and maternal satisfaction were evaluated. 
Results: Of the recruited women, 416 (92%) delivered at our hospital, and 269 of them opted for companionship. 
More nulliparous than multiparous women opted for companionship (p<0.001). Among multiparous women, 
those with a companion resulted in more vaginal and instrumental deliveries and fewer Caesarean sections than 
those without (p=0.05). Women with or without a companion were comparable in terms of the duration of first or 
second stage of labour, time from analgesics to birth, need for analgesics, volume of syntocinon infusion, maternal 
complications, and fetal outcome. 315 (76%) women completed the postnatal questionnaire on maternal satisfaction; 
the companion group was more satisfied with the compassionate care and emotional support during their childbirth 
experience (p=0.04).
Conclusion: A companion of choice during labour had a positive influence on the vaginal delivery rate and maternal 
satisfaction. Women should be informed about the benefits and offered the option of companion support during 
labour.
Hong Kong J Gynaecol Obstet Midwifery 2017; 17(1):12-7

Keywords: Friends; Parturition; Pregnancy outcome; Social support; Spouses

Introduction
 Childbirth is a stressful physical and psychological 
experience. According to the fear-tension-pain cycle1, 
excessive anxiety increases endogenous release of 
catecholamine and thus reduces blood flow to and from 
the placenta, restricts fetal oxygen supply, reduces the 
effectiveness of uterine contractions, and slows labour 
progress2. We hypothesised that adequate support to 
labouring women is related to a shorter duration of labour 
and a higher level of maternal satisfaction. 

 There are cultural differences in the provision of 
support during childbirth. In the US and the UK, husbands, 
partners or close relatives are the main supporters during 
labour. In addition, a doula, a labour companion specialist, 
is advocated to guide effective support. In many other 
countries, they are excluded from the delivery room, and 
companionship during labour (CDL) is uncommon. In Hong 
Kong, CDL has been advocated for the past decade3. This 
study aimed to assess its efficacy in terms of obstetric and 
neonatal outcomes and maternal satisfaction by comparing 

women with or without a companion during labour. 

Methods 
Participants
 A prospective cohort of Chinese women carrying 
a singleton pregnancy in cephalic presentation at term 
was recruited at a Hong Kong regional hospital between 
February 2013 and July 2013. Women were excluded if 
they had a fetus in non-cephalic presentation, multiple 
birth, were scheduled for elective Caesarean section or of 
non-Chinese ethnic origin. Women were approached for 
recruitment when attending the antenatal clinic or when 
admitted to the hospital for delivery.

 When the women commenced active labour, their 
wish for companionship was verified and the chosen person 
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was invited into the delivery suite. The companion could 
be her partner, mother or sibling. Companionship was 
allowed throughout the first, second, and third stage of 
labour. The companion might be required to leave the suite 
briefly during vaginal examinations; or companionship 
might be terminated when instrumental delivery or 
Caesarean section became necessary, or when unexpected 
complications occurred. In both groups, standardised 
medical care was provided during labour as per protocol, 
including active management of labour, early amniotomy, 
use of oxytocin, continuous fetal heart monitoring, and 
options for analgesia. 

Sample Size Calculation
 Based on the Cochrane database of systematic 
reviews, supported women are more likely to have a shorter 
duration of labour, with a mean difference of -0.58 (95% 
CI, -0.85 to -0.31) hours. To detect the lowest possible 
difference, we assumed 0.3 ± 1.0 as our anticipated 
difference in the duration of labour, with an alpha value 
of 0.95 and a power of 80%. The calculated sample size 
required was 176 cases per group. 

Data Collection
 Demographic data were collected upon enrolment. 
Obstetric and neonatal outcomes were recorded during 
labour. The primary outcome was duration of labour, 
defined as total minutes from start of active labour, i.e. 
cervical dilatation ≥3 cm, to delivery of the baby. The 
secondary outcomes included mode of delivery, duration 
of second stage of labour, time from analgesics to birth, 
additional analgesics used, volume of syntocinon used, and 
maternal complications including fetal distress, primary 
postpartum haemorrhage (blood loss >500 ml), and severe 
perineal injury (third or fourth degree perineal tears). 
Neonatal outcomes included Apgar score at first and fifth 
minute, duration of infant hospitalization, and breastfeeding 
practice upon maternal discharge.

 Maternal satisfaction was assessed using a self-
administered questionnaire at around 48 hours post-delivery 
in the postnatal ward. The questionnaire was translated and 
developed based on six simple questions with good internal 
consistency4. The modified questionnaire contained nine 
questions using ratings of agreement or disagreement on 
a 10-point scale to assess multidimensional aspects of 
satisfaction, including adequacy of information, ability 
to express own needs, involvement in decision making, 
compassionate care, attention to needs, emotional support, 
level of pain, maternal newborn bonding, and an overall 
satisfaction score. 

Ethical Consideration
 This study was approved by the hospital research 
ethics committee prior to recruitment. Written informed 
consent was obtained from each participant.

Data Analysis
 Statistical analysis was performed with the Statistical 
Package for the Social Sciences Windows version 15.0 
(SPSS, Chicago [IL], US). Means and standard deviations 
were calculated for continuous variables. Student’s t test 
was used to compare means between groups, and Chi-
square test or Fishers exact test was used to compare 
proportions between groups. A p value of <0.05 was 
considered statistically significant.

Results 
 A total of 450 eligible women were invited to 
participate. 416 (92%) of them delivered at our hospital 
and their obstetric and neonatal outcomes were recorded. 
Of them, 269 opted for CDL; 98% chose their husband/
partner to be their companion, and the rest chose their 
mother, mother-in-law, or sister. 34 women who delivered 
elsewhere had no perinatal data available for analysis. 
14 women who opted for CDL but eventually had no 
companionship were allocated to the no companion group. 
The most common reason was rapid labour such that the 
partner could not arrive in time. 

 Demographic and obstetric characteristics are 
shown in Table 1. The overall mean maternal age was 
30.5 years old. Over 95% of women were married and 
completed secondary school or above. Women with or 
without a companion were comparable in terms of maternal 
age, marital status, education level, gestational weeks, type 
of onset of labour, and birth weight. More nulliparous than 
multiparous women opted for companionship (p<0.001). 
Overall, three-quarters of women had spontaneous onset of 
labour; the remaining had induced labour owing to post-
term, gestational diabetes, pregnancy induced hypertension, 
or fetal growth restriction. The overall mean birth weight 
was 3295 grams. 

 Regarding obstetric outcomes, women with or 
without a companion were comparable in the duration 
of the first and second stage of labour and the time from 
analgesics to birth (Table 2). Among multiparous women, 
those with a companion resulted in more vaginal and 
instrumental deliveries and fewer Caesarean sections than 
those without (p=0.05). The indications for Caesarean 
section included cephalopelvic disproportion, prolonged 
latent phase, and fetal distress. Women with or without 
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a companion were comparable in the need for pethidine, 
epidural anaesthesia, and total dose of syntocinon infusion, 
as well as the estimated blood loss and complications such 
as primary postpartum haemorrhage, fetal distress, and 
severe perineal injury.

 Overall, few neonates had an Apgar score ≤7 at first 
minute (Table 3), and all neonates had an Apgar score >7 at 
fifth minutes. Most neonates were discharged within 5 days 
of delivery. The main reason for a longer stay was clinical 
sepsis that required a full course of intravenous antibiotics. 
Four babies stayed over 10 days, owing to low birth weight 
(1.8 kg) in two, poor feeding secondary to laryngomalacia 
in one, and neonatal narcotic withdrawal syndrome in one. 
The companion group had a slightly higher breastfeeding 
rate upon discharge (88.1% vs. 82.3%, p=0.11).

 315 women completed the postnatal questionnaire 
on maternal satisfaction; the response rate was 76%. 
The companion group scored higher in domains of 
compassionate care and emotional support (p=0.04, Table 
4). Among the 214 women who had CDL, 204 (95%) opted 

to have CDL in their subsequent labour in future. Among 
the remaining 14 women, the mean duration of labour 
was 288 (range, 85-618) minutes. One woman underwent 
Caesarean section for cephalopelvic disproportion, two had 
low forceps delivery for prolonged second stage, and the 
remaining 11 had a normal vaginal delivery. Two women 
had postpartum haemorrhage; their infants had a hospital 
stay >5 days due to neonatal fever.

Discussion
 In 2013, the Cochrane review summarized the 
results of 22 randomized controlled trials that included 
15288 women with labour support or routine care5, but 
no study included a dominant Chinese population. Our 
study aimed to determine Hong Kong Chinese women’s 
perception of CDL and its effects on perinatal outcomes 
and maternal satisfaction. Around two-thirds of women 
opted for CDL; more nulliparous than multiparous 
women opted for companionship (p<0.001). Without prior 
delivery experience, nulliparous women might be more 
anxious. According to our previous study on attitudes and 
expectations in CDL, 96% of women considered emotional 

Table 1.  Baseline demographics and clinical characteristics*

Characteristic Companionship during labour
Yes (n=269) No (n=147) p Value

Age (years) 30.3 ± 5.2 31.0 ± 5.9 0.2

Marital status 0.173
Married 255 (94.8) 145 (98.6)
Never married 11 (4.1) 2 (1.4)
Divorced / separated 3 (1.1) 0

Education level 0.16
Primary 5 (1.8) 6 (4.1)
Secondary 192 (71.4) 105 (71.4)
Tertiary 72 (26.8) 36 (24.5)

Parity <0.001
Nulliparous 181 (67.3) 65 (44.2)
Multiparous 88 (32.7) 82 (55.8)

Gestational age (weeks) 0.78
37 to 39+6 137 (50.9) 72 (49.0)
40 to 41+6 132 (49.1) 75 (51.0)

Onset of labour 0.49
Spontaneous 199 (74.0) 114 (77.6)
Induced 70 (26.0) 33 (22.4)

Neonatal birth weight (g) 3322 ± 396 3246 ± 416 0.07
* Data are shown as mean ± standard deviation or No. (%) of subjects, unless otherwise specified
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support as the major element, whereas other elements 
of CDL included decision making together (52%) and 
physical support (31%)6.

 The duration of labour was our primary outcome. 
In the Cochrane review, a shorter labour was demonstrated 
in supported women5. In our study, the duration of labour 

did not differ significantly between the two groups. This 
discrepancy may have been due to a difference in the 
identity of the supporting person. The Cochrane review 
included hospital staff and trained doula; trained personnel 
were more knowledgeable of delivery routine and may 
contribute to a more effective labour process. Although 
some companions in our study had attended childbirth 

Table 2.  Comparison of obstetric outcomes between groups*

* Data are shown as mean ± standard deviation or No. (%) of subjects, unless otherwise specified

Table 3.  Comparison of neonatal outcomes and breastfeeding between groups*

* Data are shown as No. (%) of subjects, unless otherwise specified

Neonatal and breastfeeding outcome Companion (n=269) No companion (n=147) p Value
Apgar score at first minute 0.51

8-10 261 (97.0) 145 (98.6)
≤7 8 (3.0) 2 (1.4)

Infant stay 0.48
<5 Days 225 (83.6) 127 (86.4)
≥5 Days 44 (16.4) 20 (13.6)

Feeding upon discharge 0.11
Full breastfeeding 237 (88.1) 121 (82.3)
Artificial alone 32 (11.9) 26 (17.8)

Obstetric outcome Nulliparous women Multiparous women
Companion 

(n=181)
No companion 

(n=65)
p Value Companion 

(n=88)
No companion 

(n=82)
p Value

Duration (mins)

First stage 395 ± 156 360 ± 197 0.10 201 ± 106 190 ± 106 0.60
Second stage 48 ± 59 39 ± 42 0.33 10.8 ± 9.4 10.7 ± 10.7 0.98
First and second stage 437 ± 174 410 ± 225 0.24 212 ± 109 201 ± 109 0.62
Analgesics to birth 335 ± 208 283 ± 234 0.13 113 ± 110 108 ± 122 0.84

Mode of delivery
Vaginal 107 (59) 43 (66) 0.14 82 (93) 73 (89) 0.05
Instrumental 44 (24) 16 (25) 6 (7) 4 (5)
Caesarean 30 (16) 6 (9) 0 5 (6)

Interventions
Use of pethidine 58 (32) 16 (25) 0.26 9 (10) 4 (5) 0.19
Epidural anaesthesia 17 (9) 3 (5) 0.23 0 2 (2) 0.23
Sytocinon (ml) 61 ± 81 52 ± 76 0.42 12 ± 25 15 ± 35 0.51

Complication
Blood loss (ml) 289 ± 219 262 ± 189 0.37 186 ± 131 185 ± 142 0.95
Postpartum haemorrhage 24 (13) 8 (12) 0.84 3 (3) 4 (5) 0.71
Fetal distress 20 (11) 7 (11) 1 5 (6) 3 (4) 0.72
Severe perineal injury 0 1 (2) 0.26 2 (2) 0 0.50
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education classes, they typically had little or no experience 
of labour and delivery. In addition, male companions spend 
significantly less time and are physically farther away 
from the labouring women than doulas7. When the labour 
pain increases, companions can become more anxious, 
uncomfortable, exhausted and even wish to leave the 
delivery suite. Advice should be given to the companions 
about delivery suite routines, effective actions that most 
women consider supportive during labour, appropriate 
activities and behaviours that may shorten the duration of 
labour. 

 The Cochrane review also observed that women 
who received continuous support were more likely to have 
a spontaneous vaginal birth (relative risk [RR]=1.08, 95% 
confidence interval [CI]=1.04-1.12), and less likely to 
have a Caesarean section (RR=0.78, 95% CI=0.67-0.91) 
or instrumental vaginal birth (RR=0.90, 95% CI=0.85-
0.96)5. This was concordant with the Millennium Cohort 
study that supported mothers were less likely to require an 
emergency Caesarean section (12.6% vs. 27.6%, p<0.001)8. 
In our study, multiparous women with a companion had 
a significantly higher rate of vaginal delivery and a lower 
rate of Caesarean section than those without a companion. 
It has been postulated that a reduced level of endogenous 
catecholamine may lead to increased uterine blood flow 
and effective uterine contractions promoting spontaneous 
vaginal delivery2. 

 CDL may limit the ‘cascade of interventions’; the 
reduced use of epidural analgesia, synthetic oxytocin, and 
instrumental delivery may reduce associated morbidities9. 
In the Cochrane review, CDL had no apparent impact 
on maternal intrapartum interventions or neonatal 
complications5. In our cohort, the total dose of syntocinon 

infused, estimated blood loss, and maternal complications 
were similar between the two groups, as was the neonate 
outcome. 

 Psychosocial support during labour has a positive 
effect on the start and continuation of breastfeeding10. 
Frequency of exclusive breastfeeding 1 month after birth 
is significantly higher in supported women (RR=1.64, 95% 
CI=1.01-2.64)11. Our cohort demonstrated a tendency for 
full breastfeeding upon discharge in the supported group 
(88.1% vs. 82.3%, p=0.11), but the sample size was too 
small to detect this small difference. If we were to detect 
a difference of 5.8%, using standard deviation of 1.0, an 
alpha of 0.95 and a power of 80%, the sample size required 
would be 4668 per group. Better psychosocial support 
might speed up a mother’s recovery, increase maternal-
newborn bonding, and facilitate breastfeeding. 

 In keeping with various studies5,12,13, a positive 
effect of companionship on maternal satisfaction was 
demonstrated in our study. The supported group perceived 
a higher level of emotional support and compassionate 
care. The presence of a companion has a positive effect in 
maternal self-confidence and self-control during labour and 
birth. 

 There were some limitations to this study. The 
sample size calculated was 176 cases per group, but only 
147 women without a companion were recruited. Around 
two-thirds of women chose CDL; although the sample 
size was expanded to 450, the intended number of women 
without a companion still could not be reached. Randomised 
controlled trials may allocate sufficient women to each 
group, but this fails to consider the preference of women 
for companionship. Future studies may investigate the 

Table 4.  Comparison of maternal satisfaction score between groups

Maternal satisfaction Companion (n=214) No companion (n=101) p Value (2-tailed)
Information received 8.25 7.98 0.22
Ability to express needs 8.24 7.89 0.12
Involvement in decision making 8.05 7.74 0.22
Compassionate care 8.34 8.22 0.04
Needs addressed 8.35 7.99 0.11
Overall satisfaction score 8.14 7.86 0.22
Emotional support 8.11 7.61 0.04
Level of pain 6.42 6.25 0.62
Maternal newborn bonding 8.70 8.62 0.67
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women’s prior delivery experience, characteristics of the 
companionship, the nature of the supportive role by the 
companion, and the duration of companionship in relation 
to the duration of labour. 

Conclusion
 Companionship during labour was associated 
with enhanced maternal satisfaction with the childbirth 

experience and more vaginal deliveries and fewer Caesarean 
sections in multiparous women. These findings support the 
practice of CDL in local Chinese women. Women should be 
informed about the benefits and offered the option of CDL. 
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Objective: To evaluate the outcome of surgically treated ovarian cysts during the antenatal period in 51 women.
Methods: The outcome of pregnant women who underwent surgery during the antenatal period for ovarian cyst 
from January 2003 to December 2015 at a university hospital in Hong Kong was retrospectively reviewed. Operative 
details, histopathology of the ovarian cyst, pregnancy complications, and neonatal outcome were assessed.
Results: Of 51 women surgically treated for ovarian cyst during pregnancy, 29 were operated electively in the late 
first or early second trimester (mean [range] gestational age, 14 [8-22] weeks) and 22 were emergency operations 
(mean [range] gestational age, 13 [4-32] weeks). There were no intra-operative complications or adverse neonatal 
outcome. The most common pathology was mature cystic teratoma (22/54, 40.7%). Most ovarian cyst complications 
occurred between 7 and 13 weeks of gestation (72.7%) and when the size of the cyst was >6 cm (81.8%). 
Conclusion: Elective surgery for ovarian cyst in the late first or second trimester can be achieved safely with a 
laparoscopic approach. Ovarian cysts >6 cm are at risk of complications and warrant elective surgery. Accurate 
diagnosis of ovarian cyst complications during pregnancy can be made clinically based on symptoms and 
ultrasonographic findings.
Hong Kong J Gynaecol Obstet Midwifery 2017; 17(1):18-23

Keywords: Laparoscopy; Ovarian cysts; Pregnancy; Treatment outcome

Introduction
 Detection of an adnexal mass during pregnancy 
has increased with the use of routine ultrasound scans 
to assess fetal viability, growth and morphology. The 
prevalence of adnexal mass in pregnancy ranges from 1/76 
to 1/2328 deliveries1. Most of the ovarian cysts detected 
in early pregnancy are functional cysts that resolve with 
increasing gestation and can be managed conservatively2. 
Nonetheless, some may persist and become clinically 
significant with a risk of cyst complications. Malignancy 
is rare; the incidence of ovarian malignancy in pregnancy 
ranges from 0.073 to 0.11 case per 1000 deliveries1.

 Although antepartum surgery is generally safe, 
adverse maternal and fetal outcomes such as miscarriage, 
intrauterine fetal death, and preterm delivery have been 
reported3. The optimal treatment for a growing adnexal 
mass during pregnancy remains controversial.

 This study aimed to review the maternal and fetal 
outcomes in 51 pregnant women who underwent surgical 
treatment for ovarian cysts. 

Methods
 We retrospectively reviewed records of all pregnant 
women who underwent elective or emergency surgery 

for removal of an ovarian mass from January 2003 to 
December 2015 in our university hospital. Patients’ 
baseline characteristics, ultrasound findings, histological 
findings, presenting symptoms, indications for surgery, 
operative details, pregnancy complications and neonatal 
outcome were retrived. The mean diameter of the ovarian 
mass was calculated as the sum of three dimensions of 
the mass divided by three. Term delivery was defined as 
delivery after 37 weeks of gestation. 

 The decision to proceed to elective surgery was 
based on the department protocol and patient choice (Table 
1). The decision to proceed to emergency surgery was 
based on the attending surgeon’s clinical and ultrasound 
suspicion of complications arising from the ovarian mass.

 Statistical analysis was performed using the 
Statistical Package for the Social Sciences version 22.0 
(SPSS Inc., Chicago [IL], US). Chi square test was used 
to analyse categorical variables and t test was used for 
continuous variables. The significance level was set at 
p<0.05.
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Results
 A total of 51 pregnant women who underwent 
elective (n=29) or emergency (n=22) ovarian cystectomy 
were identified (Table 2). The mean maternal age and parity 
was 30.1 years and 0.98, respectively. The mean body mass 
index was 21.6 kg/m2. 

 Ultrasonography was performed before the 

operation in all patients. Suspicious features were detected 
in 6 patients, one of whom had ovarian malignancy. All 
patients with benign features on ultrasonography were 
confirmed to be benign on final pathology.

 The mean gestational age at initial diagnosis was 10 
(range, 4-26) weeks. The mean gestational age at the time 
of operation was 13.7 (range, 4-32) weeks; 14.1 weeks for 

Table 1. Management protocol for ovarian cysts complicating pregnancy

Ovarian cyst Management protocol
Simple unilocular cyst

Before 16 weeks and size ≤6 cm Conservative management unless complications develop
Before 16 weeks and size >6 cm, or cyst 
persisting beyond 16 weeks (before 20 weeks)

Counsel patients about pros and cons of surgery during pregnancy and 
arrange surgery in the second trimester if patient agrees

After 20 weeks Conservative management unless patient is symptomatic
Suspicious ovarian cyst Consult gynaeoncologist for opinion

Table 2. Maternal demographics*

Maternal demographic Elective (n=29) Emergency (n=22) All cases (n=51)
Maternal age (years) 29.5 (20-39) 30.9 (24-40) 30.1 (20-40)
Gravity 0.97 (0-4) 0.45 (0-2) 0.98 (0-4)
Parity 0.31 (0-2) 0.54 (0-2) 0.37 (0-2)
Multiple pregnancy 0 2 (9) 2 (3.8)
Body mass index (kg/m2) 22.1 (16.9-39.6) 21.0 (16.7-27.5) 21.6 (16.7-39.6)
Gestation at diagnosis (weeks) 10 (5-14) 10.0 (4-26) 10.0 (4-26)
Gestation at operation (weeks) 14.1 (8-20) 13.1 (4-32) 13.7 (4-32)
Time from diagnosis to operation (weeks) 4.1 (0-15) 3.2 (0-20) 3.7 (0-20)

* Data are shown as mean (range) or No. (%) of subjects

Table 3. Histological diagnosis of adnexal masses

Elective (n=33)* Emergency (n=21)† Total
Mature cystic teratoma 17 5 22
Corpus luteal cyst 1 6 7
Serous cystadenoma 4 3 7
Endometrioma 5 1 6
Mucinous cystadenoma 5 1 6
Struma ovarii 0 2 2
Fimbrial cyst 0 1 1
Fibrothecoma 1 0 1
Dysgerminoma 0 1 1
Serous adenocarcinoma 0 1 1

* Four out of 29 cases had bilateral ovarian cysts
† Histology not available in 1 case as only de-torsion was performed
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elective cases and 13.1 weeks for emergency cases) The 
mean time from initial diagnosis to operation was 3.7 
weeks.

 A total of 54 ovarian cysts were excised because four 
patients had bilateral involvement (Table 3). One patient 
underwent de-torsion of the ovary only. The most common 
histology was mature cystic teratoma (n=22, 40.7%). Two 

(3.8%) were ovarian malignancy (one high-grade serous 
adenocarcinoma and one dysgerminoma). 

 All elective surgeries were performed via a 
laparoscopic approach during the first or second trimester, 
except that elective laparotomy was performed for one 
patient suspected of ovarian malignancy (Table 5). The 
patient presented at 8 weeks of gestation with right-side 
abdominal pain; preoperative ultrasonography revealed a 
9-cm right unilocular ovarian cyst with irregular border and 
multiple papillary projections. Owing to suspected ovarian 
malignancy, laparotomy with right salpingo-ophorectomy 
and peritoneal and omental biopsy were performed. The 
operation lasted for 60 minutes. No tocolysis was required. 
The final pathology was endometrioma. For the 28 elective 
laparoscopies, the primary entry was made using the 
Hasson technique via an intraumbilical incision. Ovarian 
cystectomy was performed in 26 cases and salpingo-
ophorectomy in two. The cyst ruptured during the operation 
in 23 cases. 

 For the 22 emergency surgeries, 13 were laparoscopy 
and nine were laparotomy (Table 5). All were performed 
for patients suspected of ovarian cyst complications. For 
the 13 emergency laparoscopy, the primary entry was made 
using the Veress needle at 4 weeks and 9 weeks of gestation 
in two cases, and using the Hasson technique through an 
intraumbilical incision in 11 cases. Ovarian cystectomy 
was performed in 10 cases, and haemostasis of bleeding 
ovarian cyst, salpingo-ophorectomy and de-torsion and 
drainage of the ovary in three cases. Only one patient had 
postoperative urinary tract infection. 

 For the nine cases of emergency laparotomy, three 
cases with large cyst size (10-20 cm) were performed in the 
first trimester, and 6 in the late second or third trimester (17-

Table 5. Operative and postoperative details of elective and emergency operations*

Elective 
laparoscopy 

(n=28)

Elective 
laparotomy 

(n=1)

Emergency 
laparoscopy (n=13)

Emergency laparotomy (n=9)

Operating time (mins) 90.25 (33-166) 60 69.8 (20-170) 68.8 (30-175)
Blood loss (ml) 50 (5-200) 50 19.2 (0-50) 60 (5-400)
Intra-operative complications 0 0 0 0
Postoperative complications 0 0 1 Urinary tract infection 1 Fever, 1 wound gaping
Hospital stay (days) 3.7 (2-7) 13 3.6 (2-6) 5.6 (4-6)
Tocolysis in peri-operative period 0 0 0 Tocolysis in 3 third trimester case
Conversion to laparotomy 0 - 0 -

* Data are shown as mean (range), unless otherwise specified

Table 4. Cyst types by ultrasonographic appearance

Type No. of cysts (n=54)
Benign

Simple
Corpus luteum 7
Serous cystadenoma 5
Mucinous cystadenoma 4
Struma ovarii 2
Fimbrial cyst 1

Teratoma
Mature cystic teratoma 22
Endometrioma 2
Mucinous cystadenoma 1

Endometrioma
Endometrioma 2
Serous cystadenoma 1
Mucinous cystadenoma 1

Suspicious
Endometrioma 2
Serous adenocarcinoma 1
Dysgerminoma 1
Fibrothecoma 1
Serous cystadenoma 1
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32 weeks). Salpingo-ophorectomy was performed in five 
cases and ovarian cystectomy in four (Table 5). One patient 
developed fever postoperatively and another had a gaping 
wound. Tocolytics were given in three cases with surgery 
in the third trimester; one received Adalat prophylactically 
for 3 days, and the other two developed preterm labour and 
received nifedipine and atosiban.

 Pregnancy and neonatal outcomes were reviewed. 
For patients with elective surgery, no information was 
available in four patients who returned to their referring 
obstetrician for subsequent care. Two patients had 
termination of pregnancy at the same operation: one at 
10 weeks of gestation because of maternal anxiety and 
another at 20 weeks of gestation because of intrauterine 
growth restriction secondary to chronic hypertension with 
superimposed severe pre-eclampsia. In the remaining 
23 patients, two developed gestational diabetes and one 
placenta praevia type 1. All delivered a live fetus at term 
with a mean gestational age of 39.0 (range, 37-41) weeks. 
Four patients delivered by Caesarean section, two by 
vacuum extraction, and 17 were a normal vaginal delivery. 
The mean birth weight was 3161 (range, 2310-4080) g. 
Only one baby developed neonatal jaundice. No other 
neonatal complications were reported.

 For patients with emergency surgery, one underwent 
termination of pregnancy (because of dysgerminoma) 
and three returned to their referring obstetrician so no 
information was available. One patient had severe pre-
eclampsia and one had oligohydramnios. All patients 
delivered at term, except for the patient with severe pre-
eclampsia who delivered at 30 weeks of gestation. The 
mean gestation at delivery was 38.7 (range, 30-41) weeks. 
Among the 22 patients, 10 had a normal vaginal delivery, 
three required vacuum extraction, and five required 

Caesarean section. The mean birth weight was 2627 (range, 
1425-3515) g. No neonatal complications were reported.

 Surgery at first or second trimester was comparable 
in terms of length of hospital stay, blood loss, operating 
time, gestational age at time of delivery, and birth weight 
(Table 6).

 The most common histological diagnosis that 
caused complications in the first trimester was corpus luteal 
cyst (6/15, 40%), and in the second trimester was mature 
cystic teratoma (3/7, 42.9%). The most common ovarian 
cyst complication was torsion (20/22, 90.9%). Preoperative 
clinical diagnosis of ovarian torsion was made in 16 
patients. The type of ovarian cyst complication remained 
unspecified in four. The remaining two patients were 
diagnosed with ovarian cyst rupture (both were confirmed 
intra-operatively). Most complications occurred between 7 
and 13 weeks of gestation (72.7%) and when the cyst size 
was ≥6 cm (81.8%). All patients with acute complication 
presented with pain and 40.9% presented with nausea or 
vomiting (Figure). 

Discussion
 Detection of ovarian mass during pregnancy has 
increased with the routine use of ultrasonography. In a local 
study, ovarian cysts are found in 6% of pregnancies with 
routine ultrasound scaning performed before 16 weeks of 
gestation4. Most ovarian masses detected during pregnancy 
are benign, and up to 70% resolve spontaneously, with only 
a few developing complications1. Most obstetricians now 
adopt a more conservative approach when managing this 
condition. The advance of laparoscopic techniques enable 
laparoscopic surgery for most cases. 

 Whether to proceed to operative management 

Table 6. Comparison of operative, pregnancy, and neonatal outcomes in the first and second trimester*

First trimester Second trimester p Value
Route of operation (laparoscopy) 16/20 25/28 0.429
Emergency case 15/20 4/28 0.001
Length of stay (days) 4.25 ± 2.27 3.71 ± 1.27 0.348
Blood loss (ml) 30 ± 29.33 43.49 ± 60.65 0.316
Operation time (mins) 77.25 ± 44.65 81.25 ± 35.03 0.73
Need of tocolysis 0 0 -
Birth weight (g) 3182.14 ± 407.42 3142.33 ± 397.15 0.775
Gestation at delivery (weeks) 37.125 ± 7.35 38.435 ± 4.21 0.484

* Data are shown as No. of subjects or mean ± standard deviation, unless otherwise specified
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depends on accurate diagnosis of the nature of the ovarian 
cyst. Ultrasonography is recommended as the first-line 
diagnostic tool to differentiate a benign from malignant 
lesion5. During pregnancy, diagnosis by ultrasonography 
can be technically difficult, especially in the third trimester. 
In our series, ultrasonography was utilised to classify the 
ovarian cyst as benign or suspicious before surgery. All 
cysts classified as benign were subsequently confirmed 
to be benign after removal. Among the six cysts that 
were classified as suspicious, one high-grade serous 
adenocarcinoma and one dysgerminoma were subsequently 
confirmed, whereas the remaining four were benign 
lesions. Our data support the usefulness of ultrasound 
in differentiating a benign from a malignant cyst during 
pregnancy. Colour Doppler findings may change during 
pregnancy and thus are not consistently reported in the 
literature6. Magnetic resonance imaging has been used for 
diagnosis of ovarian malignancy with high accuracy7 and 
has been shown to be safe in the second and third trimester 
with avoidance of radiation exposure. During pregnancy, 
gadolinium-based contrast material should be avoided 
because of concerns about fetal safety. Magnetic resonance 
imaging may play a role in cases where diagnosis is in 
doubt to improve the diagnostic accuracy and to provide 
information on the extent of disease in highly suspicious 
cases of ovarian malignancy. Tumour markers such as 
CA125 or HCG are not useful as they are known to rise 
during pregnancy8.

 The difficulties in performing laparoscopic surgery 
in pregnancy include the potential risk of injuring or 
irritating the gravid uterus and decreased visibility of the 
lateral and retro-uterine surgical field due to the enlarged 
uterus. To avoid injury to the gravid uterus, the open 
Hasson technique is preferred to the Veress needle9, as 

pneumoamnion with pregnancy loss has been reported due 
to inadvertent injury at the time of Veress needle entry10. 
Umbilical entry is considered safe in the first trimester, 
whereas in later pregnancy a supraumbilical entry at least 
6 cm above the fundus or entry at the left upper quadrant 
is recommended9. Performing the operation in the first 
trimester with a smaller uterine size may potentially 
reduce the chance of uterine injury or irritation and allow 
easier operation. Previous studies have shown that up to 
1/3 of all surgeries performed in the first trimester end in 
spontaneous miscarriage11. In contrast, our results showed 
that surgery performed in the first trimester did not result 
in intra-operative or pregnancy complications. This could 
be explained by the advancement in current anaesthetic 
and surgical techniques, and utilisation of laparoscopy 
instead of laparotomy. Nonetheless, most cysts detected in 
the first trimester are corpus luteum that will disappear by 
the end of the first trimester1 and that elective laparoscopic 
ovarian surgery in the second trimester is safe with 
minimal complications12. Therefore, delaying the decision 
for elective surgery to the second trimester can avoid 
unnecessary operation. 

 Our findings are consistent with the existing 
literature that the most frequent complication of ovarian 
mass in pregnancy is torsion13,14. Adnexal masses of 6 to 
8 cm are at significantly higher risk of torsion, compared 
with other sizes15. Of 49 presumed dermoid cysts detected 
during pregnancy, no complications developed in teratoma 
<6 cm16. In our series, most complications occurred in 
cysts ≥6 cm. Therefore, elective surgery during pregnancy 
should be considered for adnexal masses ≥6 cm. 

 Accurate diagnosis of complications based on 
ultrasonography and clinical features is important in order 
to avoid unnecessary surgery during pregnancy. One needs 
to be vigilant when a patient presents with pain and a 
history of known ovarian cyst, as only 40% of patients who 
develop torsion of ovarian cyst have classic symptoms of 
nausea and vomiting in addition to pain. Ultrasonographic 
features of ovarian torsion are highly variable and include 
ovarian enlargement and oedema, and features suggestive 
of haemorrhage and necrosis such as a solid mass with 
mixed echoes, and occasionally a twisted pedicle that 
may appear as a whirlpool, visible with both grey scale 
and colour Doppler17. Our findings showed that accurate 
diagnosis of ovarian cyst complications can be achieved 
clinically based on symptoms, physical examination and 
ultrasound scanning with all clinically suspected ovarian 
cyst complications confirmed during laparoscopy or 
laparotomy.

Figure. Scatter plot of ovarian cyst diameter and gestational 
age of ovarian cyst complication (n=22)
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 The major drawback of our series is that it was a 
retrospective study with a small sample size. Furthermore, 
pregnancy outcome and neonatal outcome was not 
available for all patients. Due to the rarity of ovarian 
cyst complications during pregnancy and the preferred 
conservative approach, large scale randomized controlled 
trials on surgical management is deemed very difficult. 
Nevertheless, our study showed that ovarian cyst surgery 
during pregnancy is safe. Our study reviewed only patients 
who underwent surgery, not those who was managed 
conservatively. Surgery is not without risk; it is important 
to predict the chance of ovarian cyst complications during 
pregnancy and in the immediate postpartum period in order 

to select patients for elective surgery. 

Conclusion
 Elective surgery for ovarian cyst in the late first and 
second trimester can be achieved safely with laparoscopy. 
Ovarian cysts of >6 cm are at risk of complications and thus 
warrant elective surgery. Accurate diagnosis of ovarian cyst 
complications during pregnancy can be made clinically 
based on symptoms and ultrasonographic findings.
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Developing a Pilot Model to Predict Successful 
Vaginal Birth after Caesarean Section for Hong 
Kong Chinese women
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Objectives: To determine the success rate of vaginal birth after Caesarean section (VBAC) and its associated 
factors in local Chinese women with one previous Caesarean delivery and to develop nomograms to quantify the 
probability of a successful VBAC in an individual woman.
Methods: All women with a history of a single previous uncomplicated lower segment Caesarean section who 
underwent a trial of labour at Princess Margaret Hospital between 1 January 2013 and 30 June 2015 were identified. 
Their demographic data, obstetrics and medical history, as well as intrapartum events were obtained. Univariate 
analyses and multivariate logistic regression were performed to identify significant predictors of a successful VBAC.
Results: Of 507 women attempted a VBAC, 406 (80.1%) succeeded. Women who had a successful VBAC were 
more likely to be younger, taller, and have a history of vaginal delivery or previous VBAC. Women with a previous 
emergency Caesarean delivery, a non-progressive labour as the indication for previous Caesarean delivery (odds 
ratio [OR]=0.453, 95% confidence interval [CI], 0.271-0.756), a significantly longer labour in the present pregnancy 
(OR =0.997, 95% CI, 0.996-0.998), the use of Syntocinon (OR =0.227, 95% CI=0.130-0.395), and epidural analgesia 
were more likely to have a failed VBAC. Based on these factors, two nomograms (one for antepartum and another 
for intrapartum) were developed to quantify the probability of a successful VBAC in an individual woman.
Conclusion: The success rate of VBAC in this local Chinese cohort was 80.1%. Non-progressive labour as the 
indication for previous Caesarean delivery was the most significant antepartum predictor for a failed VBAC, whereas 
the use of Syntocinon was the most significant intrapartum predictor. 
Hong Kong J Gynaecol Obstet Midwifery 2017; 17(1):24-9

Keywords: Oxytocin; Pregnancy outcome; Vaginal birth after Cesarean

Introduction
 In Princess Margaret Hospital (PMH), the rate of 
delivery by Caesarean section has increased from 21.5% 
in 2002 to 26% in 2012. Women with uncomplicated 
pregnancy who have one previous uncomplicated 
Caesarean section can be offered either a planned vaginal 
birth after Caesarean section (VBAC) or an elective repeat 
Caesarean section (ERCS). The decision to attempt a trial 
of labour depends on the likelihood of a successful VBAC 
as the greatest risk of adverse outcome occurs in a trial of 
VBAC resulted in emergency Caesarean delivery1. 

 In the UK, the overall success rate for a planned 
VBAC is 72 to 75%. Factors associated with a failed 
VBAC include induced labour, no previous vaginal 
delivery, body mass index (BMI) >30, and previous 
Caesarean section for labour dystocia2-4. Various predictive 
models and nomograms have been developed to predict 
the chance of a successful VBAC according to individual 
risk assessment5-7. The VBAC success rates vary between 
different studies, and women of white ethnicity have a 
higher success rate than those of Asian ethnicity2,4. In a 

local cohort study, previous Caesarean section for failure 
to progress is associated with unsuccessful VBAC among 
women in whom a double balloon catheter was used for 
induction of labour8. A larger study is required to derive a 
local VBAC success rate and evaluate various factors that 
affect the success of VBAC and to predict the likelihood of 
success. 

 We aimed to determine the success rate of VBAC 
and the obstetric and maternal factors associated with 
the success of VBAC in local Chinese women with one 
previous Caesarean delivery, and to incorporate these 
factors into predictive nomograms for easy clinical use. 
Predictive nomograms can enable obstetricians to quantify 
VBAC success based on multiple clinical parameters of the 
pregnant woman.

Methods
 The Obstetrics and Gynaecology Specialty Clinical 
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Information System was used to identify births that took 
place at the Princess Margaret Hospital of Hong Kong 
(PMH) throughout the study period. The system contains 
patient demographics, clinical information including 
antenatal records, obstetric history, labour information, 
baby information, and diagnosis and procedure for each 
delivery. 

 Women who had delivered at PMH between 1 
January 2013 and 30 June 2015 with a coding of ‘previous 
Caesarean section’ or ‘previous uterine scar’ were identified. 
The maternal antenatal records, hospital electronic records 
(e-PR), written records throughout the whole antepartum, 
intrapartum, and postpartum periods, neonatal birth records 
and neonatal e-PR were reviewed by the main investigator. 
Women who had a vertex singleton pregnancy with a 
gestational age of 24 weeks or above and a history of one 
previous uncomplicated lower segment Caesarean section 
were included. Those who had contraindications for 
VBAC including a history of more than one previous lower 
segment Caesarean section, previous classical Caesarean 
section, previous uterine rupture, previous complicated 
uterine scar, or previous non-Caesarean section scar 
were excluded. Women with indications for an ERCS or 
emergency Caesarean section before the onset of labour, 
women who refused a VBAC, or those who were non-
Chinese were also excluded.

 A successful VBAC was defined as vaginal 
delivery following an attempted VBAC including 
normal spontaneous delivery and instrumental delivery. 
Demographic data, obstetrics and medical history, as well as 
intrapartum events were obtained. Maternal demographics 
included age, maternal height, pre-pregnancy or first 
visit body mass index (BMI) and parity. Obstetric history 
included the indication for previous Caesarean section, type 
of previous Caesarean section (elective or emergency), birth 
weight of previous baby delivered by Caesarean, time since 
last Caesarean delivery, and history of previous vaginal 
delivery. Medical history and intrapartum information 
included birth weight of the current delivery, sex of the 
baby, gestational age at delivery, duration of the first 
stage of labour, maternal pre-existing conditions (asthma, 
autoimmune disease, chronic hypertension, diabetes, renal 
disease, seizure disorder), conditions of current pregnancy 
(gestational diabetes, gestational hypertension, pre-
eclampsia or eclampsia), use of Syntocinon for induction 
or augmentation, and use of epidural analgesia. Previous 
non-progressive labour was defined as labour dystocia, 
failed induction of labour or cephalopelvic disproportion 
as the indication for previous Caesarean delivery.

 The labour of women who underwent VBAC 
was managed according to the department protocol with 
continuous fetal heart monitoring and regular maternal 
monitoring. There was no restriction in choice of labour 
pain relief methods unless otherwise contra-indicated. 
Assessment of labour progress and intrapartum management 
was the same as for normal vaginal delivery. The decision 
to use Syntocinon for augmentation or induction was made 
by a senior obstetrician with adequate counselling to the 
patient about the associated risks, including scar rupture.

 Statistical analyses were performed using PASW 
Statistics 18, Release Version 18.0.0 (SPSS, Inc., Chicago 
[IL], US). For categorical data, Chi-square test and 
Fisher’s exact test were used. For continuous data with 
a highly skewed distribution, a non-parametric test (i.e. 
Mann-Whitney U test) was used. The level of statistical 
significance was set at 0.05.

 Significant variables as potential predictors were 
entered into a logistic regression model to determine the 
predictors for the success of VBAC. Multivariate logistic 
regression analysis (forward elimination procedure) was 
performed by including variables with a significance level 
of p<0.2 using univariate analysis. Various significant 
antepartum and intrapartum factors were used to develop 

Figure 1. Selection of cohort
Abbreviations: EmCS = emergency Caesarean section; ERCS 
= elective repeated Caesarean section; VBAC = vaginal birth 
after Caesarean section

1191 Women with previous Caesarean 
section or previous uterine scar
(1 January 2013 to 30 June 2015)

684 Women were excluded:
1. Contra-indication for VBAC (n=138)
2. Indication for ERCS (n=272)
3. Indication for EmCS before onset  

of labour (n=136)
4. Refusal of VBAC (n=75)
5. Non-Chinese (n=63)

507 (42.6%) Women attempted a VBAC

Failed VBAC
(n=101, 19.9%)

Successful VBAC
(n=406, 80.1%)
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predictive models, and nomograms were generated to 
represent the models. Nomograms were developed using R 
3.0.3 (Package “rms”; https://www.r-project.org/).

 This study was approved by the Kowloon West 
Cluster Research Ethics Committee.

Results
 A total of 1191 women delivered at PMH between 
1 January 2010 and 30 June 2015 with a coding of 
‘previous Caesarean section’ or ‘previous uterine scar’ 
(Figure 1). Among them, 684 women were excluded due 
to contra-indication for VBAC (n=138), indication for an 
ERCS (n=272), indication for an emergency Caesarean 

section before the onset of labour (n=136), refusal of 
VBAC (n=75), and non-Chinese ethnicity (n=63). The 
remaining 507 (42.6%) women underwent a VBAC and 
were included. Among them, 406 (80.1%) achieved a 
successful VBAC, whereas 101 (19.9%) failed a trial of 
labour. Of the 406 women, 338 (83.3%) had normal vaginal 
delivery and 68 (16.7%) required instrumental delivery 
(vacuum extraction or forceps delivery). The indications 
for instrumental delivery were prolonged second stage of 
labour (36.8%), fetal distress (60.3%), and others (2.9%). 
Of the 101 women who failed a trial of labour, 59 (58.4%) 
had a repeat Caesarean section for failure to progress, 17 
(16.8%) for failed induction of labour, 19 (18.8%) for fetal 
distress, and six (6%) for other indications.

Table 1. Maternal characteristics of women undergoing vaginal birth after Caesarean section (VBAC)*

Failed VBAC 
(n=101)

Successful VBAC 
(n=406)

OR (95% CI) p Value

Age at delivery (years) 34.0 (31.0-36.0) 33.0 (30.0-36.0) 0.938 (0.891-0.987) 0.019
Maternal height (cm) 156.0 (153.0-160.0) 158.0 (155.0-162.0) 1.065 (1.021-1.112) 0.007
Body mass index (pre-pregnancy or 
first visit) [kg/m2]

21.4 (20.0-23.7) 21.1 (19.3-23.1) 0.952 (0.89-1.019) 0.209

Pre-existing disease†

No
Yes

99 (98)
2 (2)

400 (98.5)
6 (1.5)

1
0.743 (0.148-3.735)

0.662

Birth interval (years) 4.0 (3.0-7.0) 4.0 (2.0-6.0) 0.961 (0.903-1.024) 0.24
Type of previous LSCS

Emergency
Elective

80 (83.3)
16 (16.7)

252 (69.2)
112 (30.8)

0.45 (0.252-0.805)
1

0.006

Indication for previous Caesarean
Previous non-progressive labour‡

Fetal distress
Malpresentation 
Placenta praevia / abruption
Others

50 (49.5)
10 (9.9)
13 (12.9)
4 (4.0)

24 (23.8)

123 (30.8)
59 (14.8)
90 (22.5)
20 (5.0)

108 (27.0)

0.417 (0.198-0.88)
1

1.173 (0.483-2.85)
0.847 (0.239-3.004)
0.763 (0.342-1.703)

0.008

Previous preterm Caesarean
No
Yes

91 (90.1)
10 (9.9)

373 (92.1)
32 (7.9)

1
0.781 (0.37-1.646)

0.515

Previous vaginal delivery
No
Yes

94 (93.1)
7 (6.9)

338 (83.3)
68 (16.7)

1
2.702 (1.201-6.078)

0.013

Previous VBAC
No
Yes

98 (97.0)
3 (3.0)

366 (90.1)
40 (9.9)

1
2.702 (1.201-6.078)

0.026

Antenatal characteristics
Gestational hypertension / 
pre-eclampsia / eclampsia 
Gestational diabetes
Uneventful

3 (3.0)

15 (14.9)
83 (82.2)

8 (2.0)

52 (12.8)
346 (85.2)

0.64 (0.166-2.464)

0.832 (0.446-1.55)
1

0.699

* Data are shown as median (range) or No. (%) of subjects
† Including asthma, autoimmune disease, chronic hypertension, diabetes, renal disease, and seizure disorder
‡ Including failed induction of labour, labour dystocia, and cephalopelvic disproportion
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 Women who had a successful VBAC were more 
likely to be younger and taller than those who failed 
(p<0.05, Table 1). Women with a history of vaginal 
delivery and previous VBAC were also more likely to 
have a successful VBAC (p<0.05). However, women with 
a previous emergency Caesarean delivery or with non-
progressive labour as the indication for previous Caesarean 
delivery were more likely to have a failed VBAC (p<0.05).

 Women who failed VBAC experienced a longer 
labour (p<0.001, Table 2). The use of Syntocinon for 
induction or augmentation of labour, as well as the use of 
epidural analgesia reduced the likelihood of a successful 
VBAC (all p<0.001). The success rate of VBAC in women 
requiring combined induction (artificial rupture of membrane 
and Syntocinon) and augmentation with Syntocinon was 
58.9% and 64.7%, respectively. Two (0.39%) women had 
scar rupture. None reported maternal or fetal mortality. One 
woman had an emergency second-stage LSCS for prolonged 
second stage without instrumental delivery. The remaining 
49 women with a prolonged second stage of labour resulted 
in a successful VBAC.

 Multivariate logistic regression models were used 
to evaluate the independent effect of significant variables 
drawn from univariate analyses on the likelihood of a 
successful VBAC (Table 3). The type of previous Caesarean 
delivery was excluded from analysis, as such data were 
missing in 9% of the cases. Factors remained predictive of 
the success of VBAC were maternal age, height, indication 

for previous Caesarean delivery, duration of labour, and the 
use of Syntocinon. Having a non-progressive labour as the 
indication for previous Caesarean delivery was the most 
significant antepartum predictor for a failed VBAC (odds 
ratio [OR]=0.453; 95% confidence interval [CI]=0.271-
0.756), whereas the use of Syntocinon for induction 
or augmentation was the most significant intrapartum 
predictor (OR=0.227; 95% CI=0.130-0.395).

 Two nomograms (one for antepartum and another 
for intrapartum) derived from significant variables from 
univariate analyses are presented in Figures 2 and 3.

Discussion
 This is the first cohort study of VBAC success and 
its associated factors in Hong Kong Chinese women. The 
overall success rate of VBAC was 80.1%, which is slightly 
higher than that reported in overseas studies (72-75%)1-3,5. 
Different populations might carry different maternal and 
obstetric risk profiles. Examples are the lower rate and less 
severe degree of obesity in local Chinese women2,3,5-7, and 
the lower birth weight of Chinese babies2,4,6.

 Various demographic, maternal, and obstetric 
factors have been reported as predictive of the success of 
VBAC1-5. Using multivariate analysis, our study confirmed 
that a previous indication of non-progressive labour and the 
use of Syntocinon for induction or augmentation of labour 
were respectively the most significant antepartum and 
intrapartum factors associated with an unsuccessful VBAC. 

Table 2. Intrapartum factors of women undergoing vaginal birth after Caesarean section (VBAC)*

Failed VBAC (n=101) Successful VBAC 
(n=406)

OR (95% CI) p Value

Gestation at delivery (weeks) 39.4 (38.4-40.0) 39.4 (38.4-40.1) 0.979 (0.862-1.111) 0.998
Birth weight (g) 3200.0 (2915.0-3580.0) 3180.0 (2930.0-3462.5) 1 (0.999-1) 0.53
Gender of baby

Female
Male

46 (45.5)
55 (54.5)

172 (42.4)
234 (57.6)

1
1.138 (0.734-1.764)

0.563

Duration of first stage of labour (mins) 435.0 (274.0-603.5) 223.0 (135.0-382.5) 0.996 (0.995-0.997) <0.001
Onset of labour

Spontaneous
Induced / augmented

61 (60.4)
40 (39.6)

350 (86.2)
56 (13.8)

1
0.244 (0.15-0.398)

<0.001

Use of Syntocinon 
No
Yes

64 (63.4)
37 (36.6)

352 (86.7)
54 (13.3)

1
0.265 (0.162-0.436)

<0.001

Use of epidural analgesia
No
Yes

86 (85.1)
15 (14.9)

389 (95.8)
17 (4.2)

1
0.251 (0.12-0.521)

<0.001

* Data are shown as median (range) or No. (%) of subjects
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Table 3. Logistic regression analysis of factors associated with a successful vaginal birth after Caesarean 
section*

Risk factor Unadjusted OR (95% CI) p Value
Age at delivery 0.939 (0.886-0.995) 0.032
Maternal height (cm) 1.051 (1.001-1.102) 0.044
Previous Caesarean for non-progressive labour 0.453 (0.271-0.756) 0.002
Duration of first stage (mins) 0.997 (0.996-0.998) <0.001
Use of Syntocinon 0.227 (0.130-0.395) <0.001

* Hosmer-Lemeshow goodness-of-fit test, Chi-square statistics=4.827, degrees of freedom=8, p=0.776

Figure 2. Nomogram with antepartum factors

Figure 3. Nomogram with antepartum and intrapartum factors
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Taller and younger mothers had an increased likelihood 
of VBAC success; these findings are in line with others9. 
Nonetheless, the sample size of our study was insufficient 
to determine a cut-off value for height and age. 

 In our study, 75 (14.8%) women who achieved 
VBAC had a history of vaginal delivery including previous 
VBAC. The success rate was 90.7% in those with a history 
of vaginal delivery and 93% in those with previous VBAC. 
Despite this, they were not the most significant predictors 
in our cohort following multivariate analysis. This is 
probably because of the high baseline VABC success rate 
in the comparison group (78% for those without a history 
of vaginal delivery and 78.9% for those without previous 
VBAC) that in turn contributed to the favourable risk 
profile for VBAC success. 

 We were unable to demonstrate significant effects 
of maternal BMI and fetal birth weight on VBAC success. 
This may be related to the intrinsic characteristics of our 
Chinese population wherein 98.4% of women had a pre-
pregnancy or first visit BMI <30 and 97.8% of babies had a 
birth weight <4 kg.

 Two nomograms are created for clinical use. As both 
antepartum and intrapartum factors influence the likelihood 
of VBAC, staged predictive tools enable obstetricians to 
evaluate the likelihood of VBAC success for an individual 

patient at different stages of care. A predicted probability 
of a successful VBAC corresponds to the summed points 
of patient characteristics. The nomograms provide a handy 
tool to facilitate patient counselling and clinical decision 
making about the mode of delivery. As a woman with an 
increased risk of a failed VBAC is also at increased risk of 
scar rupture10, this risk should be included in counselling 
when the risk of failed VBAC is predicted to be high.

 The main limitation of our study was its retrospective 
nature. In addition, 9% of data for the type of previous 
Caesarean section were missing. Nonetheless, the overall 
missing data for other variables was <1%. Our cohort was 
from a single tertiary centre in Hong Kong; further internal 
validation with another dataset and external validation of 
the prediction models with a territory-wide population are 
needed to determine its generalisability. 

Conclusions
 The success rate of VBAC in local Chinese women 
appears high (80.1%). A previous Caesarean delivery for 
non-progressive labour is the most significant antepartum 
predictor for VBAC failure, whereas the most significant 
intrapartum predictor is the need for Syntocinon. 
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 The authors have declared no conflict of interests in 
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Introduction: Severity of placenta previa is classified according to the distance between the placental edge and 
internal cervical os (PD). This study aimed to evaluate local women with placenta previa in terms of successful 
vaginal delivery following a trial of labour. Bleeding comorbidities were also investigated.
Methods: We retrospective reviewed a cohort of women with singleton pregnancy and minor placenta previa who 
delivered in a single unit between January 2012 and December 2015. PD, demographic data, obstetric, antenatal, 
and delivery outcome were analysed. 
Results: Of 54 women included, 26 had PD ≤2 cm, and all except one delivered by Caesarean section. Subgroup 
analysis of 28 women with PD >2 cm was performed. Of them, 20 opted for trial of labour, and vaginal delivery 
was successful in 16 (80%). Vaginal delivery, especially vacuum extraction delivery, was associated with a greater 
decrease in haemoglobin, compared with Caesarean section (p<0.04).
Conclusion: In women with minor placenta praevia, the successful vaginal delivery rate was 80%, which is higher 
than that reported in previous studies. This encouraging results can aid clinicians in counselling women with minor 
placenta previa of PD >2 cm about the mode of delivery and chance of a successful vaginal delivery.
Hong Kong J Gynaecol Obstet Midwifery 2017; 17(1):30-5
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Introduction
 Placenta previa is a fairly common condition among 
Asian women, affecting 12.2 per 1000 deliveries a year1. It 
is conventionally classified as types I to IV; higher types 
indicate more severity. With the widespread use of obstetric 
ultrasonography, many current guidelines or protocols 
classify placenta previa as major or minor only. According 
to the Royal College of Obstetricians and Gynaecologists 
(RCOG) Green-top guideline no. 27, placenta previa is 
considered major when the placenta lies over the internal 
cervical os, and minor when the leading edge of the 
placenta is in the lower uterine segment but does not cover 
the cervical os2. Caesarean section is necessary in women 
with placenta that overlaps the internal os, whereas vaginal 
delivery is possible for minor placenta previa. 

 It is controversial about the factors associated 
with an increased chance of successful vaginal delivery 
in this group of women, particularly the distance between 
placental edge and internal cervical os (PD)2-8. In women 
with a PD of ≤2 and >2 cm, the Caesarean section rate is up 
to 87.5% and 28%, respectively3. A woman with a placental 
edge of ≤2 cm from the internal os in the third trimester is 
likely to require delivery by Caesarean section2. 

 In 2009, Oppenheimer and Farine4 proposed a 
new classification according to the PD measured with 
transvaginal scan within 28 days of term, as this better 
correlates with the likelihood of bleeding and need for 
Caesarean section. Placenta previa is classified as group 
1 (PD >2.0 cm), group 2 (PD 1.1-2.0 cm), group 3 (PD 
0-1.0 cm), and group 4 (placenta overlapping internal 
os)4. Caesarean section is unnecessary for group 1, but 
necessary for groups 2, 3, and 44. Some studies proposed 
that women in group 2 can be offered vaginal delivery 
as well6-8. In our unit, for women with placenta previa of 
PD ≤2 cm, Caesarean section is recommended and a trial 
of labor (TOL) is not routinely offered; if PD is >2 cm, 
a TOL will be discussed. Nevertheless, some of patients 
with PD 1.1 to 2.0 cm were offered a TOL because of 
clinical considerations, e.g. patient’s preference, clinically 
engaged head. There is no local study to address this issue 
on minor placenta previa and the evidence to support such 
recommendation is inadequate1.
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 We aimed to evaluate the percentage of successful 
vaginal delivery in women who opted for TOL with respect 
to their PD measured with transvaginal ultrasonography 
(TVS) within 28 days of delivery. Secondary outcomes 
included bleeding co-morbidities (blood loss, haemoglobin 
change, need for transfusion) and association with different 
planned mode of delivery and final mode of delivery.

Methods
 Ethics approval was obtained from the Kowloon 
West cluster Research Ethics Committee. This study 
retrospectively reviewed a cohort of women with 
singleton pregnancy who were diagnosed at delivery of 
minor placenta previa at a single unit between January 
2012 and December 2015. Women with malpresentation, 
preterm delivery, or adherent placenta, or those with only 
transabdominal ultrasonography or TVS performed >28 
days before delivery were excluded. Management was 
standardised and according to the departmental protocol. 
The details of the latest TVS were analysed. Indications for 
ultrasonography included follow-up scans for women with 
a low lying placenta on routine scan (around 20 -22 weeks), 
and those with antepartum haemorrhage or abnormal 
presentation in the third trimester. Most women with PD 
≤2 cm (groups 2 and 3) were advised for elective Caesarean 
section, and those with PD >2 cm (group1) were offered 
options of TOL and elective Caesarean section according 
to the RCOG guideline.

 Women who presented with antepartum 
haemorrhage were admitted for monitoring. TVS was 
repeated to determine PD, presence of retroplacental clot and 
fetal growth. Emergency Caesarean section was performed 
in the presence of significant antepartum haemorrhage, 
regardless of PD. Obstetric conditions that required earlier 
delivery were managed accordingly, e.g. pre-eclampsia, 
intrauterine growth restriction. For uncomplicated cases, 
elective Caesarean section was arranged between 38 and 
40 weeks of gestation for women with PD ≤2 cm (groups 
2 and 3) and those with PD >2 cm (group 1) who opted for 
elective Caesarean section.

 Obstetric outcome was recorded from the antenatal 
and delivery records including demographic factors, 
antenatal medical or obstetric complications, occurrence 
of antepartum, intrapartum or postpartum haemorrhage, 
mode of delivery, types of intrapartum intervention, blood 
loss, change in haemoglobin, need for blood transfusion, 
and maternal and neonatal complications. Haemoglobin 
was checked after delivery. Change in haemoglobin was 
defined as the difference between the lowest haemoglobin 

measured postnatally and the most recent pre-delivery 
haemoglobin.

 Statistical analysis was performed using SPSS 
software, version 22 (SPSS Inc., Chicago [IL], US). 
Differences between continuous variables were analysed 
by Student’s t tests and analysis of variance (ANOVA), and 
those between categorical variables by Chi-square tests and 
2 x 4 contingency tables as appropriate. A p value of <0.05 
was considered statistically significant. 

Results
 Of 85 women diagnosed with minor placenta previa, 
31 women were excluded and 54 women were included 
for analysis (Figures 1 and 2). TVS was performed in all 
54 women within 28 days of delivery, with a mean of 13 
(range, 0-27) days. The mean gestation during examination 
was 37 (range, 35-40) weeks. PD was measured by TVS; 
PD >2 cm was group 1 (n=28), PD 1.1-2.0 cm group 2 
(n=23), and PD 0-1.0 cm group 3 (n=3).

 Of 28 women in group 1, 4 were offered elective 
Caesarean section without discussion of TOL because 
of a clinically high head or presence of unstable lie. The 
remaining 24 women were offered TOL. Of whom 20 opted 
for TOL and 16 (80%) of them had a successful vaginal 
delivery. This group of women were subdivided according 
to their PD, i.e. 2-2.99 cm, 3-3.99 cm, and 4-5 cm; the rate 
of successful vaginal delivery between subgroups was 
comparable (Table 1). The remaining 4 women required 
emergency Caesarean section, because of antepartum 
haemorrhage (n=1) or failed induction (n=3, one for 
prelabour rupture of membrane and 2 for post-term).

 Of 23 women in group 2, 15 were offered elective 
Caesarean section and 8 were discussed with TOL because 
of a clinically engaged head and/or the woman’s preference 
and. For the 8 women, 6 opted for elective Caesarean section 
and 2 opted for TOL: one had normal spontaneous delivery 
(PD 2 cm) and the other (PD 1.5 cm) had induction of 
labour for prelabour rupture of membranes and ultimately 
required emergency lower segment Caesarean section 
because of poor progress. All 3 women in group 3 were 
offered elective lower segment Caesarean section.

 Bleeding co-morbidities in women in group 1 was a 
secondary outcome. Women who opted for TOL and those 
who opted for elective Caesarean section were comparable 
in terms of blood loss, change in haemoglobin, and need for 
packed cell transfusion. Background characteristics of the 
two groups of women are similar except that women who 
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Figure 1. Flowchart of case inclusion and exclusion and outcome
Abbreviation: PD = distance from the leading placental edge to the cervical os

Total recruited 
(n=85)

Excluded (n=31)

Multiple pregnancy 
(n=1)

Preterm delivery 
(n=6)

Malpresentation 
(n=6)

Time from transvaginal 
ultrasonography to delivery 

>28 days (n=7)

No transvaginal 
ultrasonography 

(n=10)

Accreta (n=1)

Included (n=54)

Group 1
PD >2 cm (n=28)

Offered elective 
Caesarean section 

(n=4)

Discussed trial of 
labour (n=24)

Opted for elective 
Caesarean section 

(n=4)

Opted for trial of 
labour (n=20)

Vaginal delivery 
(n=16)

Emergency lower 
segment Caesarean 

section (n=4)

Group 2 
PD 1.1-2 cm 

(n=23)

Offered elective 
Caesarean section 

(n=15)

Discussed trial of 
labour (n=8)

Opted for elective 
Caesarean section 

(n=6)

Opted for trial of 
labour (n=2)

Vaginal delivery 
(n=1)

Emergency lower 
segment Caesarean 

section (n=1)

Group 3
PD 0-1 cm (n=3)

Offer elective 
Caesarean section 

(n=3)

Group 1
PD >2 cm (n=28)

Planned lower 
segment Caesarean 

section (n=8)

Planned vaginal 
delivery (n=20)

Vaginal delivery 
(n=16)

Emergency lower 
segment Caesarean 

section (n=4)

Group 2
PD 1.1-2 cm (n=23)

Planned lower 
segment Caesarean 

section (n=21)

Planned vaginal 
delivery (n=2)

Vaginal delivery 
(n=1)

Emergency lower 
segment Caesarean 

section (n=1)

Figure 2. Flowchart of planned mode of delivery and outcome in groups 1 and 2
Abbreviation: PD = distance from the leading placental edge to the cervical os
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opted for TOL were more likely to have had a previous 
vaginal delivery (Tables 2 and 3). Regarding the final mode 
of delivery, vaginal delivery, especially vacuum extraction 
delivery, was associated with greater drop in haemoglobin, 
compared with Caesarean section (p<0.04) [Tables 4 and 
5]. 

Discussion
 Women with PD ≤2 cm are likely to need delivery 
by Caesarean section (98%3 and 87.5%5). PD of 2 cm is 
considered the minimum distance required for a TOL. In 
a retrospective analysis of 52 women, ultrasonographic 
examination was performed at a mean of 5 weeks prior to 

Table 1. Successful rate of vaginal delivery in different subgroups of group 1 in women who opted for trial 
of labour

Table 2. Demographics of women in group 1 with respect to planned mode of delivery*

Planned vaginal 
delivery

Planned 
Caesarean section

p Value

No. of women 20 8
Age (years) 33.9 ± 4.1 33.8 ± 5.3 0.937
Gestation at delivery (weeks) 39.7 ± 1.2 39.3 ± 0.5 0.351
Time from transvaginal ultrasonography to delivery (days) 14 ± 8.4 11.9 ± 7.7 0.669
Distance from the leading placental edge to the cervical os (cm) 3.04 ± 0.79 3.0 ± 0.6 0.905
Placenta location

Anterior 1 (5) 1 (12.5) 0.486
Posterior 19 (95) 7 (87.5)

Parity
Nulliparous 8 (40) 5 (62.5) 0.281
Multiparous 12 (60) 3 (37.5)

Previous vaginal delivery 8 (40) 1 (12.5) 0.072
Previous Caesarean section 0 2 (25) 0.020
Gestational diabetes mellitus 2 (10) 1 (12.5) 0.306
Antepartum haemorrhage 2 (10) 2 (20) 0.847
Birth weight (kg) 3.3 ± 0.4 3.2 ± 0.4 0.642

* Data are shown as mean ± standard deviation or No. (%) of women, unless otherwise specified

* Data are shown as mean ± standard deviation, unless otherwise specified

Characteristic Distance from the leading placental edge to the cervical os p Value
2.01-3 cm 3.01-4 cm 4.01-5 cm

No. of women 12 5 3 0.673

No. (%) of successful vaginal deliveries 9 (75) 5 (100) 2 (66.6)

Table 3. Comparison of blood loss, change in haemoglobin, need for packed cell transfusion with respect 
to planned mode of delivery in women in group 1*

Planned vaginal delivery Planned Caesarean section p Value
No. of women 20 8
Estimated blood loss (ml) 465.0 ± 250.8 393.8 ± 214.5 0.487
Haemoglobin drop (g/dL) 1.6 ± 1.9 1.1 ± 0.9 0.519
Unit of pack cell transfusion 0.3 ± 1.0 0.0 ± 0.0 0.399
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Table 4.  Demographics of women in group 1 with respect to final mode of delivery*

Table 5.  Comparison of blood loss, change in haemoglobin, and need for packed cell transfusion with 
respect to final mode of delivery in women with group 1*

Normal vaginal 
delivery

Vacuum extraction 
delivery

Lower segment Caesarean section p Value
Elective Emergency 

No. of women 14 2 8 4

Age (years) 33.8 ± 3.7 30.0 ± 2.8 33.8 ± 5.3 36.3 ± 5.1 0.451
Gestation at delivery (weeks) 39.5 ± 1.1 40.6 ± 1.4 39.3 ± 5.1 39.9 ± 1.7 0.453
Time from transvaginal 
ultrasonography to delivery (days)

14.1 ± 8.8 14.0 ± 2.0 12.2 ± 7.9 12.0 ± 8.12 0.943

Distance from the leading placental 
edge to the cervical os (cm)

3.1 ± 0.8 3.0 ± 1.4 3.0 ± 0.6 3.00 ± 0.8 0.998

Placenta location 0.848
Anterior 1 (7.1) 0 1 (12.5) 0
Posterior 13 (92.9) 2 (100) 7 (87.5) 4 (100)

Parity 0.175
Nulliparous 4 (11.4) 2 (100) 5 (62.5) 2 (50)
Multiparous 10 (88.6) 0 3 (37.5) 2 (50)

Previous vaginal delivery 10 (88.6) 0 1 (12.5) 2 (50) 0.139
Previous Caesarean section 0 0 2 (25) 0 0.146
Gestational diabetes mellitus 2 (14.2) 0 2 (25) 0 0.626
Antepartum haemorrhage 1 (7.1) 0 1 (12.5) 1 (25) 0.728
Birth weight (kg) 3.3 ± 0.4 3.0± 0.0 3.2 ± 0.4 3.5 ± 0.3 0.555

Normal vaginal 
delivery

Vacuum extraction 
delivery

Lower segment Caesarean section p Value
Elective Emergency 

No. of women 14 2 8 4

Estimated blood loss (ml) 392.9 ± 218.2 750.0 ± 70.7 393.8 ± 214.5 575.0 ± 309.6 0.137
Haemoglobin drop (g/dL) 1.657 ± 1.8 4.0 ± 1.1 1.125 ± 0.9 0.1 ± 1.2 0.034
Unit of pack cell transfusion 0.3 ± 1.1 1.0 ± 1.4 0.0 ± 0.0 0.0 ± 0.0 0.465

* Data are shown as mean ± standard deviation or No. (%) of women, unless otherwise specified

* Data are shown as mean ± standard deviation, unless otherwise specified

delivery3, whereas the mean time interval was 2 weeks (but 
the range was not stated) in another study5. As the placenta 
continues to migrate throughout the third trimester9, the 
time interval between ultrasonography and delivery can 
influence PD measurement and clinical decision making on 
planning mode of delivery. In our cohort, all 54 women 
underwent TVS within 28 days of delivery at term (mean, 
12.91 days) to ensure an accurate PD. 80% of women could 
deliver vaginally if their PD was >2 cm when they opted 
for TOL. This was higher than the 72%3 and 63%5 reported 
in other studies. This encouraging result may aid clinicians 
in counselling women with minor placenta previa of PD >2 
cm about the mode of delivery.

 Caesarean section was offered to 4 women in 
group 1 and TOL was offered in women in group 2 based 
on clinical considerations. Such clinical selection might 
have introduced selection bias to our study. Nonetheless, 
PD alone should not replace clinical judgement4, and 
TOL can also be an option for women in group 2, as 
reported in other studies6-8. Safety is the most important 
concern before offering TOL to women with PD ≤2 cm. 
It was reported that the percentage of massive intrapartum 
haemorrhage is similar between planned vaginal delivery 
and planned Caesarean delivery, but the intrapartum blood 
loss is significantly lower in the planned vaginal delivery 
group7. On the contrary, it was suggested that postpartum 
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haemorrhage can occur in 43% of women with minor 
placenta previa, but TOL is not contraindicated as the 
postpartum haemorrhage has no significant association 
with PD or mode of delivery10. In our study, both blood loss 
and more objective assessment of bleeding comorbidities 
(haemoglobin change and need for packed cell transfusion) 
were analysed; there was no significant difference in 
women with PD >2 cm who opted for vaginal delivery 
or Caesarean section. This is in agreement with findings 
from other studies7,10 that TOL should be safe for women 
with minor praevia. Concerning the final mode of delivery, 
vaginal delivery, especially vacuum extraction delivery, 
was associated with a greater decrease in haemoglobin, 
compared with Caesarean section (p<0.04). We advise 
clinicians to take note of the potential risk of bleeding 
in this subgroup of women and to institute prompt 
management whenever there is a slight suspicion of 
postpartum haemorrhage. Nonetheless, the strength of this 
finding may be limited by the small sample size in each 
subgroup.

 There are studies focusing on a subgroup of women 
with PD 1.1 to 2 cm (group 2)6,8. In a study of 14 such 
women who opted for TOL, 13 (92.9%) had a successful 
vaginal delivery, and 2 (14.3%) were complicated by 
postpartum haemorrhage6. In another study of 29 women, 
69% delivered vaginally and 10% developed postpartum 
haemorrhage8. The high success rate of vaginal delivery 
suggests that TOL might be offered to women with PD 
1.1 to 2cm. Nonetheless these studies were small and 
the obstetric and neonatal outcomes were not adequately 
assessed. In our study, we were unable to address this 
point owing to the small subgroup sample. A large-scale 
prospective study is needed to evaluate the successful 
vaginal delivery rate, and maternal and neonatal outcome 
in women with PD of 1.1 to 2 cm and PD >2 cm measured 
by TVS close to delivery at term.
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Objective: Men perceive sexuality differently from women. This study aimed to evaluate sexuality during pregnancy 
among married Chinese couples in Hong Kong.
Methods: This cross-sectional study was conducted at a regional hospital in Hong Kong. Chinese pregnant women 
and their husbands were asked to complete a questionnaire separately and anonymously about their demographic 
data and sexual activities, perception, and knowledge and information about sexuality during pregnancy.
Results: A total of 216 couples were included. The response rate was 55%. Sexual desire was the strongest factor 
affecting sexual satisfaction. Both wives and husbands had a fear of ‘negative consequences to the unborn baby’ 
during sexual activity, with similar variance explained (46%). They were comfortable discussing sexual problems 
only when discussion was initiated by medical staff. The wives might feel unattractive during pregnancy although 
their husband did not share this view and instead appreciated their wife’s altered appearance. The internet was the 
favoured source for information about sex in pregnancy. Nonetheless, more than half of the couples were unsure 
about the reliability of information found. They welcomed more information on this from their health care providers. 
Conclusion: Accurate information about sexuality can help dispel myths and reduce anxiety and long-term conflict, 
as couples experience changes during pregnancy.
Hong Kong J Gynaecol Obstet Midwifery 2017; 17(1):36-44
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Introduction
 Changes in sexuality during pregnancy can be 
significant for a variety of physical and emotional factors. 
One retrospective study observed a significant decline 
in sexual activity among Hong Kong couples, especially 
towards the third trimester when more than half of couples 
abstained from sexual intercourse1. Culture, inadequate 
knowledge, and excessive anxiety contribute to the marked 
reduction in sexuality in Chinese couples2. Most such 
studies focused on sexual activity, which is an objective 
measurement of sexuality (such as coital frequency 
and sex position).1,2. Nonetheless, sexual activity does 
not automatically imply sexual satisfaction, which is a 
subjective measurement of perception. Perception of 
sexuality is heavily influenced by culture, religion, and 
social roles3. Traditional Chinese medicine discourages 
sexual activity during pregnancy in order to protect 
the unborn child from ‘malign influences’ and to avoid 
pregnancy-associated problems4. Taiwanese women are 
often advised by their mother-in-law and mother to refrain 
from sexual intercourse5.

 Men have a different perception on sexuality to 

women. In a meta-analysis of non-pregnant subjects, men 
are typically more liberal and hypersexual than women6. In 
a longitudinal study of couples expecting their first child, 
many women experience reduced sexual desire, especially 
during the third trimester. In contrast, men experience 
reduced sexual desire only during the third trimester7. 
Pregnancy may represent a life crisis to the pregnant 
woman and her husband. Complex biopsychosocial 
demands may lead to insecurities, anxiety, and somatic 
complaints8. The father’s attitude and feelings about the 
pregnancy are communicated to their wife through their 
behaviour towards them, and vice versa9. The couple’s 
feelings, attitude, and knowledge about sexual behaviour 
during pregnancy are intertwined.

 This study aimed to identify differences in sexual 
satisfaction among married couples in Hong Kong who 
were expecting a child, and to measure discrepancies 
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in their knowledge and perception of sexuality during 
pregnancy. It aimed to raise awareness of married couples’ 
sexual needs during pregnancy and investigate whether 
they wish to address any concerns with their obstetrician or 
midwives. 

Methods
 This cross-sectional survey study was approved 
by the Institutional Review Board of the Hospital. (Ref: 
HKEC-2016-010). Couples who attended the Obstetrics 
Department of Pamela Youde Nethersole Eastern Hospital 
in Hong Kong from March 2016 to August 2016 were 
invited to participate. Written information regarding the 
objective and details of the study was provided to couples 
in their third trimester during hospital admission or routine 
antenatal visit. Once written consent was obtained, the 
wife and husband each was asked to complete a self-
administered anonymous questionnaire in Chinese.

 Exclusion criteria included non-Chinese ethnicity, 
unmarried couples, and couples in whom sexual intercourse 
was clinically contra-indicated (e.g. low lying placenta).

 Demographic data including age of the couple, 
gestational age, years of marriage, parity, educational 
level, occupation, past medical health, current obstetric 
problems, smoking and drinking habits, and income status 
were collected. Oral glucose tolerance test results were 
retrieved from the computerised antenatal record system.

 The couples were assessed in three major areas 
concerning sexuality during pregnancy: sexual satisfaction, 
perception, and knowledge and information. The questions 
concerning sexual satisfaction were extracted from the 
female and male sexual quotient questionnaire used in 
two Brazilian studies10,11. These questions have been used 
in other studies that investigated various aspects of sexual 
function12,13. The questions were translated to Chinese by a 
medical doctor proficient in Chinese and English, and were 
pilot tested.

Sexual Satisfaction / Activity
 A 6-point scale ranging from 0 (never) to 5 (always) 
was used for each question. Scores ≤2 indicated low sexual 
desire, arousal problems, orgasmic difficulties, and sexual 
dissatisfaction. 

Perception
 Potential factors that influence a woman’s perception 
of sex during pregnancy, especially their fears and beliefs, 
have been identified5,14. These included fear of infection 

during intercourse, risk of threatened preterm labour, and 
concerns about untoward harm to the pregnancy. 

Knowledge and Information
 The couples were asked where and how they 
garnered their information about sex during pregnancy, 
whether they believed that the information received was 
correct, and whether they wished to receive additional 
information from their health service provider.

Statistical Analysis
 Statistical analysis was performed using PASW 
Statistics 18, Release Version 18.0.0 (SPSS, Inc., Chicago 
[IL), US). Categorical data were presented as counts and 
percentages, and continuous data as median (interquartile 
range) as they were highly skewed.

 To investigate potential factors that influence 
perception and knowledge of pregnant women and their 
husband, an exploratory factor analysis using the extraction 
method of principal component analysis with varimax 
rotation was performed, because the factor structure was 
uncertain. The number of factors to be extracted was 
based on the results of the screen-plots and the Kaiser’s 
eigenvalue criterion (eigenvalue >1). The quality of the 
factor analysis models was assessed by Bartlett’s test of 
sphericity and the Kaiser-Meyer-Olkin (KMO) measure of 
sampling adequacy.

Figure. Recruitment process

406 Couples were 
approached in the 
recruitment period (May 
2016 to August 2016) 

182 Couples refused to 
participate in the study

224 Couples agreed to 
participate in the study

216 Couples were targeted in 
the study

8 Couples were excluded 
due to:
1. Low-lying placenta
2. Incomplete questionnaires
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Table 1. Demographic data of participants (n=216)*

Demographics Pregnant women Husbands
Age (years) 32.13 ± 4.57 34.93 ± 5.73
Gestation (weeks) 36 (29-38) –
Years of marriage 3 (2-5)
Gestational diabetes mellitus 48 (22.2) –
Primiparous 145 (67.1) –
Multiparous 71 (32.9) –
Education level

Primary 1 (0.5) 5 (2.3)
Secondary 73 (33.8) 75 (34.7)
Tertiary / university or above 142 (65.7) 136 (63.0)

Occupation
Clerical work / secretary 56 (25.9) 18 (8.3)
Teacher / civil servant 25 (11.6) 34 (15.7)
Administrative worker 8 (3.7) 9 (4.2)
Information technology / media / advertising 9 (4.2) 28 (13.0)
Commercial / accounting 23 (10.6) 57 (26.4)
Food / beauty / sales / service industry 28 (13.0) 36 (16.7)
Medical staff 15 (6.9) 7 (3.2)
Housewife 43 (19.9) 0
Student 1 (0.5) 0
Unemployed 7 (3.2) 5 (2.3)
Others 1 (0.5) 22 (10.2)

Diseases
Diabetes mellitus 0 4 (1.9)
Hypertension 3 (1.4) 7 (3.2)
Cardiovascular disease 0 1 (0.5)
Respiratory problem 8 (3.7) 13 (6.0)
Autoimmune disease 3 (1.4) 1 (0.5)
Musculoskeletal disease 1 (0.5) 3 (1.4)
Operations 25 (11.6) 13 (6.0)
Others 21 (9.7) 9 (4.2)
None 155 (71.8) 166 (76.9)

Smoking
Active smoker 4 (1.9) 54 (25.0)
Non-smoker 188 (87.0) 142 (65.7)
Ex-smoker 24 (11.1) 20 (9.3)

Drinking
Active drinker 4 (1.9) 33 (15.3)
Non-drinker 206 (95.4) 175 (81.0)
Ex-drinker 6 (2.8) 8 (3.7)

Medication or recreational drugs
Active abuser 2 (0.9) 3 (1.4)
Non-abuser 213 (98.6) 213 (98.6)
Ex-abuser 1 (0.5) 0

Family monthly income (HK$)
<10,000 8 (3.7)
>10,000-$30,000 78 (36.1)
>30,000-$50,000 72 (33.3)
>50,000 58 (26.9)

Pregnancy complications
Persistent bleeding in pregnancy 11 (5.1) –
Low-lying placenta 0 –
Multiple pregnancy 2 (0.9) –
Oligohydramnios / polyhydramnios 7 (3.2) –
Threatened preterm labour 2 (0.9) –
Fetal impaired growth 2 (0.9) –
None of the above 191 (88.4) –

* Data are shown as mean ± standard deviation, median (range), or No. (%) of subjects
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Table 2. Sexual activity during pregnancy*

Sexual activity during pregnancy No Infrequent / 
rarely

Sometimes Nearly 
50% of 
the time

Most of 
the time

Always

Pregnant women
Q10. Think spontaneously about sex or imagine 
yourself having sex

40 (18.5) 79 (36.6) 90 (41.7) 6 (2.8) 1 (0.5) 0

Q11. Interest in sex sufficient for you to take part 
in sexual relations enthusiastically

29 (13.4) 49 (22.7) 64 (29.6) 42 (19.4) 27 (12.5) 5 (2.3)

Q12. Get lubricated (wet) during sexual relations 25 11.6) 28 (13.0) 43 (19.9) 35 (16.2) 64 (29.6) 21 (9.7)
Q13. Feel more stimulated for sex during sexual 
relations as your p sartner becomes more aroused

24 (11.1) 10 (4.6) 40 (18.5) 50 (23.1) 61 (28.2) 31 (14.4)

Q14. Reach orgasm (maximal pleasure) during 
sexual relations

30 (13.9) 28 (13.0) 41 (19.0) 53 (24.5) 49 (22.7) 15 (6.9)

Q15. Level of satisfaction you get from sexual 
relations make you want to have more sex again 
on other days

23 (10.6) 17 (7.9) 41 (19.0) 50 (23.1) 60 (27.8) 25 (11.6)

Husbands
Q7. Your desire is high enough to encourage you 
to initiate sexual intercourse

25 (11.6) 40 (18.5) 75 (34.7) 41 (19.0) 29 (13.4) 6 (2.8)

Q8. Feel confident in your ability of seduction 15 (6.9) 18 (8.3 62 (28.7) 65 (30.1) 46 (21.3) 10 (4.6)
Q9. Feel foreplay is enjoyable and satisfy both 
of you

11 (5.1) 9 (4.2) 42 (19.4) 66 (30.6) 60 (27.8) 28 (13.0)

Q10. Your sexual performance is affected by 
your partner’s sexual satisfaction

12 (5.6) 14 (6.5) 22 (10.2) 67 (31.0) 76 (35.2) 25 (11.6)

Q11. Maintain an erection sufficiently to 
complete sexual activity in a satisfactory way

8 (3.7) 4 (1.9) 13 (6.0) 29 (13.4) 60 (27.8) 102 (47.2)

Q12. After sexual stimulation, your erection is 
hard enough to ensure satisfying intercourse

9 (4.2) 4 (1.9) 13 (6.0) 28 (13.0) 66 (30.6) 96 (44.4)

Q13. To consistently obtain and maintain an 
erection whenever you have sexual activity

10 (4.6) 3 (1.4) 13 (6.0) 26 (12.0) 68 (31.5) 96 (44.4)

Q14. To control ejaculation so that sexual 
activity lasts as long as you want

16 (7.4) 17 (7.9) 37 (17.1) 60 (27.8) 62 (28.7) 24 (11.1)

Q15. To reach orgasm during sex 9 (4.2) 5 (2.3) 13 (6.0) 26 (12.0) 69 (31.9) 94 (43.5)
Q16. Your sexual performance encourages you to 
enjoy sex more frequently

13 (6.0) 12 (5.6) 52 (24.1) 68 (31.5) 54 (25.0) 17 (7.9)

* Data are shown as No. (%) of subjects

Results

Sample 
 Of 406 couples approached, 224 agreed to participate 
and completed the questionnaires. The response rate was 
55%. Four couples did not fulfil the inclusion criteria and 
four others did not complete their questionnaire. A total of 
216 pairs of questionnaires were analysed (Figure).

Demographic Data
 The mean (± standard deviation [SD]) age of the 
wives and husbands was 32.1 ± 4.57 years and 34.9 ± 

5.7 years, respectively (Table 1). The median gestational 
age was 36 (range, 29-38) weeks. The median years of 
marriage was 3 (range, 2-5) years. 48 (22%) of the women 
were diagnosed with gestational diabetes mellitus. 145 
(67%) of the women were primiparous. 214 (99%) of 
the pregnancies were singleton. 155 (71%) of wives 
and 166 (76%) of husbands enjoyed good past health 
and had no previous surgeries. 11 (5.1%) of women 
experienced recurrent per vaginal bleeding during the 
course of pregnancy although sexual intercourse was not 
contra-indicated. More than 60% of couples were tertiary 
educated.
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Table 3.  Perception of sex during pregnancy*

Perception of sex during pregnancy Perception (pregnant women / husbands)
Strongly 
disagree

Disagree Neutral Agree Strongly 
agree

Q16. Feel comfortable to discuss sexual problems with medical 
staff

Pregnant women 8 (3.7) 37 (17.1) 81 (37.5) 78 (36.1) 12 (5.6)
Husbands 4 (1.9) 39 (18.1) 86 (39.8) 65 (30.1) 22 (10.2)

Q17. Sexual relations will lead to preterm labour
Pregnant women 10 (4.6) 51 (23.6) 29 (13.4) 98 (45.4) 28 (13.0)
Husbands 12 (5.6) 27 (12.5) 39 (18.1) 90 (41.7) 48 (22.2)

Q18. Sexual relations will lead to bleeding / hurt pregnancy
Pregnant women 6 (2.8) 45 (20.8) 33 (15.3) 103 (47.7) 29 (13.4)
Husbands 10 (4.6) 24 (11.1) 36 (16.7) 95 (44.0 51 (23.6)

Q19. Feel unattractive during pregnancy
Pregnant women 41 (19.0) 84 (38.9) 42 (19.4) 39 (18.1) 10 (4.6)
Husbands 53 (24.5) 83 (38.4) 54 (25.0) 23 (10.6) 3 (1.4)

Q20. Sexual relations will increase the chance of infection
Pregnant women 8 (3.7) 43 (19.9) 26 (12.0) 114 (52.8) 25 (11.6)
Husbands 6 (2.8) 23 (10.6) 48 (22.2) 86 (39.8) 53 (24.5)

Q21. The position may be improper during sexual relations
Pregnant women 7 (3.2) 30 (13.9) 50 (23.1) 109 (50.5) 20 (9.3)
Husbands 3 (1.4) 29 (13.4) 42 (19.4) 102 (47.2) 40 (18.5)

Q23. (Husbands only) Sexual intercourse / relations may cause 
discomfort to your wife

10 (4.6) 28 (13.0) 57 (26.4) 84 (38.9) 37 (17.1)

* Data are shown as No. (%) of subjects

Sexual Activity During Pregnancy
 209 (90%) of couples had few spontaneous thoughts 
of sex (Table 2). 142 (65%) had low interest in sex, if 
any. 96 (44.5%) of women could not achieve sufficient 
lubrication during sexual intercourse. 99 (46%) of women 
could not reach orgasm during sexual relations. 142 (65%) 
of women became stimulated for sex as their partner 
became aroused. 135 (62%) of women felt satisfied with 
their sexual relations. For the husbands, 140 (65%) had a 
low desire to initiate sexual intercourse. 154 (71%) felt that 
foreplay was enjoyable and satisfactory. 190 (>80%) were 
able to maintain an erection and to reach orgasm during 
sexual activity on most occasions. 139 (64%) were satisfied 
with their sexual performance most of the time. 

Perception of Sexuality During Pregnancy
 Both wives and husbands were concerned about 
bad consequences of sexual activity during pregnancy; 126 
(58%) of wives and 138 (64%) of husbands believed it could 
lead to preterm delivery (Table 3). 132 (61%) of wives and 
146 (67%) of husbands agreed that sexual intercourse could 

cause bleeding, and 139 (64%) of the couples believed 
that sexual intercourse could hurt the pregnancy in some 
way. 129 (60%) of wives and 142 (65%) of husbands were 
worried that their position during intercourse might be 
improper. Around half of the husbands were worried that 
sexual intercourse could cause discomfort to their wife. 
Only 90 (41.7%) of wives and 87 (40.3%) of husbands felt 
comfortable discussing their sexual problems with medical 
staff.

Knowledge and Information
 127 (59%) of wives and 118 (54%) of husbands 
wished to obtain more information about sexual activity 
during pregnancy (Table 4). 123 (96.9%) of wives and 103 
(87%) of husbands actively searched such information. 80 
(65%) of wives and 70 (68%) of husbands used the internet 
to search for more knowledge. Only 56 (45%) of wives 
and 39 (38%) of husbands believed what they read was 
true, with the remainder being uncertain. If the Hospital 
Authority could provide more reading materials on this 
subject, 78% of wives and 63% of husbands would prefer 
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* Data are shown as No. (%) of subjects

Table 4. Information and knowledge of sex during pregnancy*

Information and knowledge of sex during pregnancy Pregnant women Husbands
To obtain more information regarding sexual activity during pregnancy 127 (58.8) 118 (54.6)
To proactively search information regarding sexual activity during pregnancy 123 (96.9) 103 (87.3)
Source(s) to obtain information about sexual activity during pregnancy

Friend 23 (18.7) 19 (18.4)
Internet 80 (65.0) 70 (68.0)
Book 25 (20.3) 13 (12.6)
Newspaper / magazine 5 (4.1) 4 (3.9)
Pamphlets / manual 59 (48.0) 27 (26.2)
Seminar 12 (9.8) 16 (15.5)
Doctor and nurse 18 (14.6) 21 (20.4)
Others 1 (0.8) 2 (1.9)

Information you acquired was correct
Yes 56 (45.5) 39 (37.9)
Uncertain 67 (54.5) 63 (61.2)
Incorrect 0 1 (1.0)

If Hospital Authority to provide the captioned information and consultation 
service, you would like to receive it from:

Internet 60 (47.2) 71 (60.7)
Pamphlets / manual 100 (78.7) 74 (63.2)
Explanation by medical staff 44 (34.6) 42 (35.9)
Seminar or Workshop 29 (22.8) 26 (22.2)
Others 0 1 (0.9)

to receive it in the form of a pamphlet. Only 44 (34%) of 
wives and 42 (36%) of husbands were willing to discuss 
the matter with medical staff. Workshops and seminars 
were the least favoured option (22.8% of wives and 22.2% 
of husbands).

Factor Analysis 
 In the exploratory factor analysis, the values of 
KMO measure of sampling adequacy were >0.6. The p 
values of Bartlett’s test of sphericity were both <0.05. These 
indicated that the use of factor analysis was appropriate to 
investigate the underlying factors. One to two underlying 
factors (sexual desire and/or erection and seduction) were 
extracted for sexual activity and two underlying factors 
(negative consequences of sexual activity in pregnancy, and 
discussion with medical staff and wives’ appearance) were 
extracted for perception (Table 5). All had an eigenvalue 
>1, indicating that these factors were meaningful. The 
total percentage of variance explained by the above factors 
ranged from 61.99% to 71.47%.

Discussion
 Among Hong Kong Chinese women, sexual 
behaviour tends to be more conservative during pregnancy1, 
and hence the response rate of this study was low (55%). 
Over 60% of the couples that completed the questionnaires 
had a tertiary education; more educated couples were more 
likely to participate.

 Sexual activity declines drastically during 
pregnancy1-5. The low sexual desire and interest among 
wives may be reciprocated by their husband. The key factors 
for sexuality of husbands and wives were consistent, namely 
sexual desire, erection and seduction. Sexual desire was 
the strongest factor of sexual satisfaction, with the highest 
variance explained (64%). The items included in this factor 
had a similar coefficient of around 0.8, indicating that each 
item contributed the same weight to this factor. Sexual 
desire can be expressed in the form of foreplay, of which 
over 90% of the husbands reported enjoyment. Sexual 
desire can be inhibited by cultural beliefs and anxiety15. 
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Table 5. Key factors that affect sexuality in pregnancy among wives and husbands by exploratory analysis*

Factor Coefficient Eigenvalue Variance 
explained (%)

Pregnant women
Factor 1: Sexual desire 3.887 64.782

Q10. Think spontaneously about sex or imagine yourself having sex 0.455
Q11. Interest in sex sufficient for you to take part in sexual relations 
enthusiastically

0.813

Q12. Get lubricated (wet) during sexual relations 0.809
Q13. Feel more stimulated for sex during sexual relations as your partner 
becomes more aroused

0.893

Q14. Reach orgasm (maximal pleasure) during sexual relations 0.857
Q15. Level of satisfaction you get from sexual relations make you want to 
have more sex again on other days

0.913

Husbands
Factor 1: Erection 5.704 57.039

Q11. Maintain an erection sufficiently in order to complete sexual activity in a 
satisfactory way

0.923

Q12. After sexual stimulation, your erection is hard enough to ensure 
satisfying intercourse

0.903

Q13. To consistently obtain and maintain an erection whenever you have 
sexual activity

0.93

Q14. To control ejaculation so that sexual activity lasts as long as you want 0.538
Q15. To reach orgasm during sex 0.855

Factor 2: Seduction 1.443 14.431
Q7. Your desire is high enough to encourage you to initiate sexual intercourse 0.811
Q8. Feel confident in your ability of seduction 0.873
Q9. Feel foreplay is enjoyable and satisfy both of you 0.677
Q10. Your sexual performance is affected by your partner’s sexual satisfaction 0.651
Q16. Your sexual performance encourages you to enjoy sex more frequently 0.601

* For women: value of Kaiser-Meyer-Olkin measure of sampling adequacy: 0.87, Bartlett’s test of sphericity: Chi-square 
statistics 790.812, degrees of freedom 15, p<0.001. For husbands: value of Kaiser-Meyer-Olkin measure of sampling 
adequacy: 0.893, Bartlett’s test of sphericity: Chi-square statistics 1731.778, degrees of freedom: 45, p<0.001.

About 55% of the wives could maintain lubrication and 
achieve orgasm during sexual intercourse. >80% of the 
husbands could maintain an erection and reach orgasm. 
64% of the couples experienced overall satisfaction in their 
sexual relations.

 There is no evidence that sex causes preterm birth 
or increases the risk of infection16-18. The strongest factor 
affecting perception was a fear of ‘negative consequences 
to the unborn baby’ during sexual activity. Both wives and 
husbands had similar variance explained (46%). Items 
included in this factor were fear of sex causing preterm 
labour, bleeding or adopting the wrong coital position. 
These items had a similar coefficient of around 0.7 to 0.8 

and therefore had a similar contribution to this factor. For 
the second key factor (‘discussion with medical staff’ and 
‘wife’s appearance’), the coefficient was positive (0.7 
and 0.6). This indicated that the wives were comfortable 
discussing their sexual problems with medical staff and felt 
unattractive during her pregnancy. For the husbands, the 
coefficients were 0.6 and -0.7, respectively. This indicated 
that the husbands were equally comfortable discussing 
their sexual problems with medical staff but disagreed 
with their wife about her appearance in pregnancy. The 
husbands appreciated their wife’s altered appearance 
during pregnancy. This is in keeping with the literature 
that about a quarter to a half of the pregnant women felt 
less attractive than before they conceived19. A pregnant 
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Table 6. Key factors that affect perception of sex during pregnancy among wives and husbands by 
exploratory analysis*

Factor Coefficient Eigenvalue Variance 
explained (%)

Pregnant women
Factor 1: Negative consequence of sexual activity during pregnancy 2.762 46.034

Q17. Sex will lead to preterm labour 0.842
Q18. Sex will lead to bleeding / hurt pregnancy 0.889
Q20. Sex will increase the chance of infection 0.779
Q21. The position may be improper during sex 0.734

Factor 2: Discussion with medical staff and personal appearance 1.039 17.32
Q16. Feel comfortable to discuss your sexual problem with the medical staff 0.794
Q19. Feel unattractive during pregnancy 0.629

Husbands
Factor 1: Negative consequence of sexual activity during pregnancy 3.234 46.196

Q18. Sex will lead to preterm labour 0.835
Q19. Sex will lead to bleeding / hurt pregnancy 0.834
Q21. Sex will increase the chance of infection 0.841
Q22. The position may be improper during sex 0.735
Q23. Sexual intercourse / relationship may cause discomfort to your wife 0.729

Factor 2: Discussion with medical staff and wife’s appearance 1.106 15.795
Q17. Feel comfortable to discuss your sexual problem with the medical staff -0.795
Q20. Wife is unattractive during pregnancy 0.691

* For women: value of Kaiser-Meyer-Olkin measure of sampling adequacy: 0.753, Bartlett’s test of sphericity: Chi-square 
statistics 379.73, degrees of freedom 15, p<0.001. For husbands: value of Kaiser-Meyer-Olkin measure of sampling 
adequacy: 0.834, Bartlett’s test of sphericity: Chi-square statistics 485.151, degrees of freedom: 21, p<0.001

woman’s attractiveness as perceived by herself and by her 
spouse correlates positively with sexual enjoyment20,21. 

 In our study, 59% of the wives and 118 (54%) 
of the husbands wished to obtain more information 
about sexuality in pregnancy. Both searched for further 
information regarding sexual activity in pregnancy with 
similar enthusiasm. The internet was the favoured source 
of information. Nonetheless, more than half of the couples 
were ambivalent or believed that the information they 
obtained was incorrect. If our obstetric service could provide 
more reading materials on this subject, most couples would 
prefer it in the form of a pamphlet that is easily accessible 
and provides anonymity. Workshops and seminars were the 
least favoured method (about 22%), given the conservative 
nature of our sample. 

Conclusion
 The key factor affecting sexual satisfaction was 
sexual desire, which is affected by interpersonal and 
intrapersonal factors. The negative perception of women 

on their appearance during pregnancy was not shared by 
their husband. Our couples had inadequate knowledge 
about sexuality during pregnancy. Most felt uncomfortable 
discussing it with health care providers. A false belief that 
sexuality may bring harm to the pregnancy needs to be 
addressed. Accurate information about sexuality can help 
dispel the myths and reduce anxiety and long-term conflict, 
as couples experience changes during pregnancy. Couples 
would welcome a discussion of sexual matters if it were 
initiated by the health care provider.
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Objective: To evaluate the difference in serum human chorionic gonadotrophin (hCG) level in pregnant women 
when using assays calibrated against the World Health Organization (WHO) 3rd versus 5th International Standard 
(IS), and to determine the implications for management of pregnancy of unknown location (PUL). 
Methods: 105 samples of serum hCG obtained from pregnant women were tested using assays calibrated against 
the WHO 3rd IS versus 5th IS. The clinical course, ultrasound findings, final diagnosis, and clinical outcome were 
evaluated. The optimal cut-off value of ‘discriminatory zone’ for management of PUL was determined using receiver 
operating characteristic curve analysis.
Results: Both WHO 3rd IS and 5th IS were highly correlated (Pearson’s r=0.996, r2=0.992) but not equivalent. The 
mean percentage difference was 12.9%. 34 paired samples were included in a diagnostic-validation study, and the 
cut-off value of ‘discriminatory zone’ was 1500 IU/L for the 3rd IS (sensitivity=50.0%, specificity=87.5%, area under 
curve=77.9%) and 1745 IU/L for the 5th IS (sensitivity=60.0%, specificity=87.5%, area under curve=79.2%).
Conclusion: Calibration of serum hCG using the WHO 3rd IS and 5th IS was highly correlated but not equivalent. A 
larger prospective study is required before recommendations can be made with regard to the cut-off value of a new 
‘discriminatory zone’.
Hong Kong J Gynaecol Obstet Midwifery 2017; 17(1):45-9

Keywords: Chorionic gonadotropin; Humans; Pregnancy; World Health Organization

Introduction
 Serum human chorionic gonadotrophin (hCG) level 
and transvaginal ultrasonography are important diagnostic 
tools for ectopic pregnancy. Pregnancy of unknown 
location (PUL) is diagnosed when neither an intra-uterine 
pregnancy nor an extra-uterine pregnancy can be visualized 
on ultrasonography. Using transvaginal ultrasonography, 
an ectopic pregnancy is suspected if an intra-uterine 
pregnancy cannot be visualised when the hCG level is 
between 1500 and 2000 IU/L, which is defined as the 
‘discriminatory zone’1,2. In these studies, the hCG assays 
were calibrated against the World Health Organization 
(WHO) 3rd International Standard (IS). 

 In 1986, the 3rd IS for hCG (coded as 75/537) was 
established by the WHO Expert Committee on Biological 
Standardization3. In 1999, the 4th IS for chorionic 

gonadotrophin (coded as 75/589), calibrated by the same 
procedure, was established4. Both standards were purified 
from urine but contained small amounts of the nicked and 
ß-subunit forms of hCG. In 2009, WHO introduced the 5th 
IS for hCG (coded 07/364)5. This new preparation has been 
highly purified from urine to remove contaminating forms 
of hCG, particularly the nicked and free ß-subunit that was 
present in the old assays. This study aimed to evaluate the 
correlation between the 3rd IS and the 5th IS, and determine 
the implications for management of PUL.

Methods
 This was a diagnostic correlation and validation 
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study carried out at Princess Margaret Hospital and Kwong 
Wah Hospital in Hong Kong. All urgent blood samples for 
serum hCG were sent to the Clinical Pathology Laboratory 
of Princess Margaret Hospital for analysis. All pregnant 
patients with serum hCG taken between 5 October 2015 
and 17 October 2015 were included. They were identified 
through the Princess Margaret Hospital Chemical Pathology 
Laboratory Database. Ethics approval was obtained from 
the Kowloon West Cluster Research Ethics Committee of 
the Hospital Authority of Hong Kong in April 2016.

 Each blood sample was analysed using both the 
WHO 3rd IS (Beckman Coulter access total βHCG) and 
the 5th IS (Beckman Coulter access total βhCG 5th IS 
assay). The individual clinical records were reviewed. The 
clinical course, ultrasonographic findings, final diagnosis, 
and clinical outcome were evaluated.

 Samples unrelated to management of PUL were 
excluded: (1) serum hCG level of <5 IU/L (indicating 
no pregnancy), (2) serum hCG level of >10,000 IU/L in 
either assay (the management of PUL was unlikely to be 
altered even when there was a discrepancy between the two 
assays), and (3) serum hCG taken for other purposes, for 
example, as a tumour marker in gestational trophoblastic 
neoplasm.

 Samples taken at the time the diagnosis of PUL was 
made were included in the diagnosis-validation study to 
evaluate the impact of any change to the ‘discriminatory 
zone’. The clinical course, serial level of serum hCG, 
and ultrasonographic findings were reviewed until a final 
diagnosis was established: ectopic pregnancy, intra-uterine 
pregnancy, or miscarriage.

Statistical Analysis
 Pearson’s correlation between WHO 3rd IS and 5th 
IS of hCG was calculated. The Bland-Altman plot was used 
to evaluate the agreement and interchangeability between 
the two International Standards. The Passing-Bablok 
regression was used to estimate the analytical agreement 
and observe any systematic or proportional difference 
between the two assays. The confidence intervals (CI) were 
calculated with the bootstrap (quantile) method.

 Receiver operating characteristic curve analysis 
was performed to define the optimal value of the new 
‘discriminatory zone’ by maximising the weighted 
Youden’s index with cost of 1 and sample prevalence6. 
The area under the curve (AUC), sensitivity, specificity, 
accuracy, positive and negative predictive values were 

evaluated. All statistical analysis was performed using 
Microsoft Excel and R version 3.1.2 with ‘mcr’ (method 
comparison regression)7, ‘pROC’8, and ‘epiR’ packages9.

Results
 Among 132 paired samples retrieved, 105 were 
included in the correlation study. 23 pairs of samples 
were excluded as the serum hCG was normal (<5 IU/L), 
and three pairs were excluded as the serum hCG exceeded 
10,000 IU/L. One pair of sample was used as a tumour 
marker and thus excluded (Figure 1).

 The correlation between the 3rd IS and the 5th 
IS in the calibration of serum hCG was high (Pearson’s 
r=0.996, r2=0.992). In the Bland-Altman plot (Figure 2), 
serum hCG values calibrated by the 5th IS were on average 
12.9% higher (95% CI=10.6-15.2%) than those calibrated 

Figure 1. Study flowchart

Figure 2. Bland-Altman plot
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by the 3rd IS, with 93.3% of the sample differences lying 
between the limits of agreement (± 1.96). The lower limit 
of agreement was -10.4% (95% CI= -14.4 to -6.4%), and 
the upper limit of agreement was 36.3% (95% CI=32.3-
40.3%).

 In the Passing-Bablok regression (Figure 3), the 
slope was 1.14 (95% CI=1.12-1.18), and the intercept was 
-3.31 (95% CI= -8.44 to -0.87). There was a systematic 
difference and proportional difference between the two 
groups; the 3rd IS and 5th IS were not equivalent.

Defining the New ‘Discriminatory Zone’
 Among all the paired samples, 34 paired samples 
of serum hCG were taken when the diagnosis of PUL was 
made. Of these, the final diagnosis was ectopic pregnancy 
in 10, intra-uterine pregnancy in 9, and miscarriage in 15.

 The cut-off values of the ‘discriminatory zone’ 
based on WHO 3rd and 5th IS assays were 1500 IU/L 
(sensitivity=50.0%, specificity=87.5%, AUC=77.9%) 
and 1745 IU/L (sensitivity=60.0%, specificity=87.5%, 
AUC=79.2%), respectively (Figure 4 and Table 1). 
Nonetheless, the number of samples was too small to make 
any recommendation for a change in the cut-off value of 
‘discriminatory zone’.

Discussion
 In our study, serum hCG calibrated using the WHO 
3rd IS and 5th IS were highly correlated (Pearson’s r=0.996) 
but not equivalent. The mean percentage difference was 
12.9% (95% CI=10.6-15.2%). The cut-off values of the 
‘discriminatory zone’ were 1500 and 1745 IU/L for WHO 
3rd and 5th IS, respectively.Figure 3. Passing-Bablok regression
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 In Hong Kong, different hospitals use different 
assays and different analytical platforms for calibration 
of serum hCG (Table 2). Most laboratories will have to 
change to the new WHO 5th IS. Our study is the first in 
Hong Kong to evaluate the difference between the old and 
new assays.

 Before the WHO 3rd IS was exhausted in October 
2015, at Princess Margaret Hospital, the Department 
of Pathology and the Department of Obstetrics and 
Gynaecology collaborated to perform a parallel run of 
blood samples using the old and new assay. The transition 
period was short due to the short notice from the vendor, 
but the small number of paired samples were invaluable to 
compare the difference between the two assays. 

 To study the change of the ‘discriminatory zone’ 
for PUL, weighted Youden’s index6 was used to determine 
the appropriate cut-off for which sensitivity and specificity 

were maximised, taking cost and prevalence into account. 
If we aimed at a specificity of 0.875, precision of 0.1, 
and the confidence level at 95% (i.e. α=0.05), then 60 
samples were required to identify significant difference. 
Nonetheless, only 34 paired samples were included. The 
sample size was too small to make any recommendation for 
a new cut-off value of ‘discriminatory zone’ or change in 
clinical management. Nevertheless, our findings confirmed 
the differences between different assay standards in clinical 
use. To study the clinical correlation of the new WHO 5th 
IS assay, a larger prospective study is required.

 The difference between new and old assays may 
potentially have different implications in different clinical 
scenarios. In a study to determine the suitability of the 
WHO 5th IS in Down’s syndrome screening, a proportional 
increase of 33% in serum hCG levels was reported using 
the new assay, compared with the old assay10. There was 
no difference in the overall detection rate of Down’s 

Table 1.  Receiver operating characteristic curve analysis

Characteristic World Health Organization International Standard 
for serum human chorionic gonadotrophin

3rd 5th
Cut-off (IU/L) 1500 1745

Area under the curve (%) 77.92 (61.36-94.48) 79.17 (62.77-95.56)
Sensitivity (%) 50.00 (18.71-81.29) 60.00 (26.24-87.84)
Specificity (%) 87.50 (67.64-97.34) 87.50 (67.64-97.34)
Accuracy (%) 76.47 (58.83-89.25) 79.41 (62.10-91.30)
Positive predictive value (%) 62.50 (24.49-91.48) 66.67 (29.93-92.51)
Negative predictive value (%) 80.77 (60.65-93.45) 84.00 (63.92-95.46)

Table 2. Different analytical platforms used by different hospitals in the Hospital Authority

Hospital Analytical platform Calibration traceability
Kwong Wah Hospital Beckman-Coulter WHO 5th IS
Pamela Youde Nethersole Eastern Hospital Abbott WHO 4th IS
Prince of Wales Hospital Roche WHO 4th IS
Princess Margaret Hospital Beckman-Coulter WHO 5th IS
Queen Elizabeth Hospital Abbott WHO 4th IS
Queen Mary Hospital Siemens WHO 3th IS
Tseung Kwan O Hospital Beckman-Coulter WHO 5th IS
Tuen Mun Hospital Abbott WHO 4th IS
United Christian Hospital Roche WHO 4th IS

Abbreviations: IS = International Standard; WHO = World Health Organization
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syndrome screening, because the risk calculation was by 
multiples of the median of serum hCG. Nonetheless, in  
the management of PUL, the absolute value of serum  
hCG is used, and clinicians should be aware of the 
difference.

 Our study focused on the management of PUL, 
and only samples with serum hCG between 5 and 10,000 
IU/L were included. Ideally in a correlation study, the two 
extremities of serum hCG should also be evaluated. There 
was a possibility that serum hCG may have a larger bias if 
the level is higher. We suggest that the new assay should be 
further evaluated in other clinical conditions, for instance 
in gestational trophoblastic neoplasm where the serum 
hCG can be up to 10,000 or 100,000.

 Clinical users should be aware of the different 
analytical platforms used by different hospitals, and the 
results of serum hCG should not be directly compared 
among different hospitals. 

Conclusion
 Serum hCG using WHO 3rd IS and 5th IS was 
highly correlated, but not equivalent. Based on our limited 
paired samples, the cut-off values of ‘discriminatory zone’ 
for management of PUL using 3rd IS and 5th IS were 1500 
and 1745 IU/L, respectively. Further prospective studies 
are required to determine the appropriate ‘discriminatory 
zone’ when using the new WHO 5th IS.
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Vaginal Ring Pessary Inserted by a Nurse for Pelvic 
Organ Prolapse in Chinese Women: A Prospective 
Study
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Objective: This study examined the efficacy and outcome of insertion of a vaginal ring pessary by a nurse in women 
with pelvic organ prolapse. 
Methods: 96 women were prospectively recruited. Their demographics, urinary symptoms, and bowel function 
were evaluated. Grading of pelvic organ prolapse (using the Pelvic Organ Prolapse Quantification System), visual 
analogue scale on prolapse symptoms and voiding difficulty, validated pelvic floor distress inventory, pelvic floor 
impact questionnaire, patient decision on continuation of ring pessary use and satisfaction were recorded on the first 
visit and at three-month follow-up.
Results: The mean age of patients was 66.4 years. 78 (79.6%) of women were satisfied with the ring pessary; 15 
(15.6%) discontinued ring pessary use. All urinary symptoms (urgency, urge incontinence, and voiding dysfunction) 
except for stress incontinence improved significantly. Quality of life also improved significantly. 
Conclusion: Nurses can play an active role in conservative management for women with symptomatic pelvic organ 
prolapse.
Hong Kong J Gynaecol Obstet Midwifery 2017; 17(1):50-5

Keywords: Nursing staff, hospital/education; Pelvic organ prolapse; Pessaries

Introduction
 Pelvic organ prolapse (POP) is defined as the 
descent of one or more of the following: anterior vaginal 
wall, posterior vaginal wall, and apex of vagina (cervix/
uterus) or vault (cuff) following hysterectomy. Absence of 
prolapse is defined as stage 0, and prolapse as stages I to 
IV1,2. POP is common in women; its prevalence is 41.1% 
in the US3 and 19.7% (range, 3.4-56.4%) in developing 
countries4. Women with POP usually also have urinary, 
bowel, or sexual symptoms, leading to distress and 
impaired quality of life5,6.

 Vaginal pessaries have been used to manage 
POP7-10. More than 86% of gynaecologists and 98% of 
urogynaecologists use pessaries daily for their patients7,11. 
Nurses can make a valuable contribution in the use of 
vaginal pessaries for POP and stress urinary incontinence8,10.

 According to the integral theory for irritative 
urinary symptoms (such as urgency, frequency and urge 
incontinence) in women, mechanical disturbance to the 
pelvic floor, particularly the pubo-urethral ligament, 
contributes to the irritative symptoms12. Thus, correction 
of the pelvic floor defect by either a ring pessary or surgery 

should be also curative of irritative symptoms12.

 This study aimed to review the efficacy and 
outcome of vaginal ring pessary inserted by a nurse, and 
the associated irritative urinary symptom improvement in 
women with POP. 
 
Methods
 All newly referred Chinese women without 
prior urogynaecological assessment who complained of 
symptomatic POP were recruited in a gynaecology nurse 
clinic (continence). Women who refused or were unable 
to give written consent, had cognitive impairment, pelvic 
inflammatory disease or were contraindicated to ring 
pessary insertion, for example suspected vaginal cancer, 
were excluded and referred to urogynaecologists. Eligible 
women were examined by vaginal speculum and digital 
examination to ensure that no abnormalities were detected. 
The ring pessary was inserted by one of two nurses who 
understood the assessment skill of the Pelvic Organ 
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Prolapse Quantification System (POPQ), the indications 
for pessary use, the skills to safely fit, insert, and remove a 
pessary, and the complications associated with POP.

 Data on demographics, urinary symptoms (urgency, 
stress urinary incontinence, urge urinary incontinence, and 
voiding difficulty), and bowel function (any constipation 
or incontinence) were collected. POP was graded using 
the POPQ as described by the International Continence 
Society5. Visual analogue scale (VAS) on prolapse and 
urinary difficulty, incontinence impact questionnaire-7 
(IIQ7), and validated Chinese version of pelvic floor 
distress inventory (PFDI) and pelvic floor impact 
questionnaire (PFIQ)13 were used to assess the type and 
severity of symptoms and the impact of different types 
of pelvic floor disorders on the woman’s activities and 
wellbeing. PFDI comprises Urinary Distress Inventory 
(UDI), Pelvic Organ Prolapse Distress Inventory (POPDI), 
and Colorectal-Anal Distress Inventory (CRADI), whereas 
PFIQ comprises Urinary Impact Questionnaire (UIQ), 
Pelvic Organ Prolapse Impact Questionnaire (POPIQ), and 
Colorectal-Anal Impact Questionnaire (CRAIQ).

 Ring pessary was the first-line conservative 
management. Data were collected at the first visit and then 
three-month follow-up. The women’s decision on whether 

to continue ring pessary and her satisfaction were recorded 
at three-month follow-up. If the ring pessary had dislodged, 
a different size ring pessary was inserted after assessment.

 Statistical analyses were performed using the 
Statistical Package for the Social Sciences (SPSS Windows 
version 13). The McNemar test was used to analyse any 
change in urinary and bowel symptoms from baseline to 
three months after pessary insertion. Student’s t test was 
used to analyse the mean difference in scores of VAS, IIQ7, 
PFDI, and PFIQ. The study was approved by the Research 
Ethics Committee under KCC/KEC and compliant with 
International Conference on Harmonisation Good Clinical 
Practice guidelines.
 
Results
 Of 100 women recruited, three could not be 
contacted and one underwent surgery in the private sector. 
For the remaining 96 women, the mean age was 66.4 ± 
9.4 (range, 41-84) years, and the mean number of vaginal 
deliveries was 2.9 ± 1.4 (range, 0-9). The mean weight of 
heaviest babies delivered was 3.3 ± 0.7 (range, 0-5) kg. 90 
(93.8%) of women were post-menopausal and 10 (10.4%) 
had undergone hysterectomy (Table 1). According to the 
POPQ staging, 7.3%, 76%, and 16.7% of women had stage 
I, stage II, and stage III / IV POP, respectively (Table 2).

 Almost all urinary symptoms and bowel symptoms 
improved significantly after three months of ring 
pessary (p=0.022 to p<0.001), except for stress urinary 
incontinence (p=1) and urgency (p=0.064). VAS scores for 
prolapse symptoms and voiding difficulty also improved 
significantly (p<0.001) [Table 3].

 In PFDI, prior to ring pessary, distress was greater in 
prolapse symptoms than in urinary symptoms or colorectal-
anal symptoms (POPDI: 69.3 ± 52.7 vs. UDI: 53.3 ± 41.1 
vs. CRADI: 38.6 ± 43.67). After three months, the distress 
associated with prolapse symptoms remained higher than 
other symptoms (POPDI: 24.8 ± 34.8 vs. UDI: 22.4 ± 26.2 

Table 1. Demographic and clinical characteristics 
(n=96)*

Characteristics Data
Age (years) 66.4 ± 9.4 (41-84)
Vaginal delivery 2.9 ± 1.4 (0-9)
Heaviest baby delivered (kg) 3.3 ± 0.7 (0-5)
Menopause 90 (93.8)
Hysterectomy done 10 (10.4)

* Data are shown as mean ± standard deviation (range) or 
No. (%) of subjects

* Data are shown as No. (%) of subjects

Table 2. Staging of prolapse according to Pelvic Organ Prolapse Quantification System*

Stage 0 Stage I Stage II Stage III / IV
Anterior compartment prolapse - 5 (5.2) 75 (78.1) 16 (16.7)
Middle compartment prolapse 2 (2.1) 48 (50) 33 (34.4) 13 (13.5)
Posterior compartment prolapse 43 (44.8) 27 (28.1) 22 (22.9) 4 (4.2)
Overall - 7 (7.3) 73 (76) 16 (16.7)
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vs. CRADI: 15.3 ± 24.9), although all symptoms improved 
significantly (p≤0.001, Table 4).

 For the UDI domain, obstructive subscale score 
was higher than the irritative and stress subscale scores 
before and after ring pessary; all subscale scores improved 
significantly after three months (p≤0.001). For the POPDI 
domain, the general subscale score was highest and the 
posterior subscale score was lowest before ring pessary. 
After three months, the general subscale score remained 
highest but the posterior subscale score was higher than 
the anterior subscale score; all subscale scores improved 
significantly (p≤0.001). For the CRADI domains, 
obstructive subscale score was the highest, followed by 
incontinence, pain, and rectal subscale scores both before 
and after ring pessary; all subscale scores improved 
significantly after three months (p≤0.001).

 In PFIQ, prior to ring pessary, prolapse symptoms 
had a greater impact on quality of life than urinary 
symptoms and colorectal-anal symptoms (POPIQ: 60.1 ± 
81.8 vs. UIQ: 44.9 ± 74.4 vs. CRAIQ: 19.6 ± 63.7). After 
three months, urinary symptoms had a greater impact on 
quality of life than prolapse symptoms and colorectal-anal 
symptoms (UIQ: 22.8 ± 47.7 vs. POPIQ: 15.4 ± 37.0 vs. 
CRAIQ: 3.0 ± 14.4). All domains improved significantly 
after three months (p=0.007 to p≤0.001).

 For the UIQ domains, physical activity subscale 
score was highest, followed by emotion, travel, and social 
subscale scores before ring pessary. After three months, 
physical activity subscale score remained highest, followed 
by travel, emotion, and social subscales; all subscales 

improved significantly (p=0.001 to p≤0.001). In the 
POPIQ domains, physical activity subscale score was the 
highest, followed by emotion, travel, and social subscale 
scores before ring pessary. After three months, physical 
activity subscale score remained highest, followed by 
travel, emotion, and social subscale scores. All subscale 
scores improved significantly (all p≤0.001). In the CRAIQ 
domains, travel subscale score was highest, followed by 
physical, emotion, and social subscale scores before ring 
pessary. After three months, travel subscale score remained 
highest, followed by physical, social, and emotion subscale 
scores. All subscale scores improved significantly (p=0.024 
to p=0.011).

 15 (15.6%) women discontinued with the use of 
ring pessary owing to increased urinary incontinence (n=1, 
6.7%), dislodgement (n=7, 46.7%), or self-removal of the 
ring pessary because of stretching discomfort (n=7, 46.7%). 
No woman encountered vaginal ulceration, voiding or 
defecation difficulty. The mean size of ring pessary used 
was 64.43 ± 5.5 mm; two women change to a double-
ring pessary following reassessment. Overall, 78 (79.6%) 
women were satisfied with vaginal ring pessary treatment; 
28 (29.2%) opted for surgery despite being satisfied.

Discussion
 In this study, 81 (84.4%) of women were successfully 
fitted with a ring pessary and opted to continue its use after 
three months. The success rate is similar to that reported in 
other studies (64 to 85%)14-16. 78 (79.6%) of women were 
satisfied with the ring pessary; the satisfaction rate is also 
similar to that reported in other studies (70 to 93%)15,17,18. The 
reasons for discontinuation of ring pessary use have been 

* Data are shown as No. (%) of subjects or mean ± standard deviation

Table 3. Subjective assessment of urinary symptoms, bowel symptoms, and prolapse before and after ring 
pessary (n=96)

Before insertion* Three months after insertion* p Value
Stress urinary incontinence 37 (38.5) 36 (37.5) 1.0
Urgency 73 (76) 24 (25) 0.064
Urge urinary incontinence 33 (34.4) 25 (25) <0.001
Voiding difficulty 61 (63.5) 7 (7.3) <0.001
Constipation 11 (11.5) 2 (2.1) 0.004
Faecal incontinence 15 (15.6) 6 (6.3) 0.022
Visual analogue scale on prolapse 6.5 ± 2.4 2.4 ± 2.7 <0.001
Visual analogue scale on voiding difficulty 4.5 ± 3.1 1.9 ± 2.3 <0.001
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reported to be dislodgement (45%) and discomfort (35%)15. 
Non-surgical treatment is popular initial management, 
especially for older women and those with less severe 
anatomic prolapse13,19. Nonetheless, the median duration 
of vaginal pessary use is usually about seven years20. In 
our study, 29.2% of women opted for surgery after three 
months, some preferred a more definitive treatment, some 

had more urinary incontinence after ring pessary, and some 
felt uncomfortable with the increase in vaginal discharge.

 Urinary symptoms (urge urinary incontinence and 
voiding difficulty) improved significantly after ring pessary. 
This could be due to rectification of pelvic floor defect that 
corrected the secondary urge urinary incontinence related 

* Data are shown as mean ± standard deviation
† PFDI comprises Urinary Distress Inventory (UDI), Pelvic Organ Prolapse Distress Inventory (POPDI), and Colorectal-Anal 

Distress Inventory (CRADI); a higher PFDI subscale score indicates more bothersome symptoms
‡ PFIQ comprises Urinary Impact Questionnaire (UIQ), Pelvic Organ Prolapse Impact Questionnaire (POPIQ), and Colorectal-

Anal Impact Questionnaire (CRAIQ); a higher PFIQ subscale score indicates poorer quality of life

Table 4. Pelvic Floor Distress Inventory (PFDI) and Pelvic Floor Impact Questionnaire (PFIQ) scoring before 
and after ring pessary

Outcome measure Before insertion* Three months after insertion* p Value
PFDI†

UDI total 53.3 ± 41.1 22.4 ± 26.2 <0.001
UDI obstructive 23.2 ± 16.9 7.7 ± 10.6 <0.001
UDI irritative 17.8 ± 15.6 7.5 ± 9.9 <0.001
UDI stress 12.3 ± 14.3 7.1 ± 9.5 <0.001
POPDI total 69.3 ± 52.7 24.8 ± 34.8 <0.001
POPDI general 30.5 ± 19.2 10.9 ± 14.1 <0.001
POPDI anterior 20.7 ± 20.2 6.4 ± 11.0 <0.001
POPDI posterior 18.1 ± 20.6 7.6 ± 13.6 <0.001
CRADI total 38.6 ± 43.67 15.3 ± 24.9 <0.001
CRADI obstructive 18.1 ± 20.5 7.56 ± 13.6 <0.001
CRADI incontinence 8.4 ± 12.7 4.1 ± 8.0 <0.001
CRADI pain 7.3 ± 11.0 2.9 ± 6.2 <0.001
CRADI rectal 4.8 ± 13.0 0.8 ± 4.4 0.001

PFIQ‡

UIQ total 44.9 ± 74.4 22.8 ± 47.7 0.001
UIQ travel 12.4 ± 21.6 6.8 ± 15.1 0.001
UIQ social 7.4 ± 14.9 3.4 ± 9.2 0.002
UIQ emotion 12.5 ± 20.7 4.6 ± 11.3 <0.001
UIQ physical 44.5 ± 73.7 7.1 ± 15.5 <0.001
POPIQ total 60.1 ± 81.8 15.4 ± 37.0 <0.001
POPIQ travel 16.1 ± 24.2 4.7 ± 14.5 <0.001
POPIQ social 7.8 ± 16.4 2.1 ± 7.4 <0.001
POPIQ emotion 16.2 ± 23.2 3.2 ± 9.0 <0.001
POPIQ physical 20.0 ± 26.1 5.4 ± 13.1 <0.001
CRAIQ total 19.6 ± 63.7 3.0 ± 14.4 0.007
CRAIQ travel 6.3 ± 19.2 1.1 ± 6.0 0.024
CRAIQ social 3.6 ± 13.1 0.6 ± 3.0 0.014
CRAIQ emotion 4.2 ± 14.8 0.4 ± 2.2 0.015
CRAIQ physical 5.6 ± 18.7 0.9 ± 5.3 0.011
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to pelvic organ prolapse, that in turn also corrected the 
associated anatomical distortion of the urethra that resulted 
in voiding difficulties12,21. The overall improvement in 
voiding difficulty was significant and comparable with 
other studies17,21, although improvement in urgency was 
not significant. For stress urinary incontinence, occult 
stress incontinence may worsen, as the ring pessary 
actually supports the prolapsed vagina13,17. Nonetheless, 
the incidence of stress incontinence was not increased 
probably due to the relatively small sample size. For bowel 
symptoms, both constipation and faecal incontinence 
improved significantly due to anatomical correction in the 
posterior compartment, consistent with other study19.

 Regarding distress symptoms in the POPDI domain, 
before ring pessary, the anterior subscale score was higher 
than the posterior subscale score, as most women had 
stage II POP and more had anterior compartment prolapse. 
After ring pessary, the posterior subscale score was higher 
than the anterior subscale score, probably because the ring 
pessary could correct anterior compartment prolapse better 
than posterior compartment prolapse.

 Regarding quality of life, before ring pessary, the 
POPIQ score was higher than UIQ and CRAIQ scores, 
as women regarded prolapse symptoms more bothersome 
than urinary symptoms. After ring pessary, UIQ score 
became higher than POPIQ and CRAIQ scores, as urinary 
incontinence could become dominant after correcting 
the prolapse. The disturbance from increasing urinary 

incontinence was also reflected in the travel subscale in 
UIQ, POPIQ, and CRAIQ. All scores in travel subscales 
were higher than those in social, emotion, and physical 
subscales after ring pessary insertion.

 In this cohort, two women changed to a double 
ring pessary following reassessment as prolapse persisted. 
Use of a double ring pessary has been described in women 
with advanced prolapse who are unsuitable for surgical 
correction or in whom a single ring pessary has failed22,23.

 Self-management of ring pessary usage, including 
regular removal and replacement, is common in other 
countries8,10,16. It serves a hygienic purpose, allows for more 
convenient sexual activity, and prevents complications 
such as ulcer formation. Nonetheless, it depends on the 
willingness of the individual woman and the time required 
by health care professionals to teach the technique. 

Conclusion
 Nurses can play an active role in conservative 
management for women with symptomatic POP. They can 
teach such women self-management of a ring pessary to 
improve the quality of life. Longer-term efficacy of the ring 
pessary under the care of a nurse or the woman should be 
investigated in future studies.
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Female Sexual Dysfunction — How Can 
Gynaecologists Help?

Sue ST LO MBBS, MD, FRCOG, PDipCommPsyMed
The Family Planning Association of Hong Kong, Hong Kong

Sexual dysfunction in women is common; gynaecologists are appropriate to provide initial management. Screening 
questions for sexual well-being should be included as a standard of practice to encourage women to initiate the 
discussion. A comprehensive sexual history and thorough examination is needed when evaluating a patient for sexual 
dysfunction. Psychometric tools can be used in special circumstances. Providing simple advice and information on 
intercourse position, anatomy, human physiology and human sexual response is adequate in managing most sexual 
complaints. Women with more complex conditions such as underlying psychosocial problems and a history of sexual 
trauma or marital problem should be referred for counselling and sex therapy.
Hong Kong J Gynaecol Obstet Midwifery 2017; 17(1):56-61
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Introduction
 Sex is a basic human instinct and a good sex life 
contributes to the physical and emotional wellbeing of men 
and women. The breakthroughs in the treatment of male 
sexual dysfunction over the past 20 years have restored 
men’s confidence and dignity and revived marriages. 
Awareness of and interest in male sexual dysfunction has 
also fuelled the study of female sexual dysfunction (FSD). 
The first drug for treating premenopausal hypoactive 
sexual desire disorder, Flibanserin (Addyi; Sprout 
Pharmaceuticals, Raleigh [NC], US), was marketed in 
2015. 

 Gynaecologists are in an appropriate position to 
address women’s sexual concerns and help them fulfil their 
sexual needs. 42% of women with sexual difficulties seek 
help from their gynaecologists1. 98.8% of 1480 women 
discuss sexual concerns with their gynaecologists during 
routine checkups2. All gynaecologists should be able to 
take a sexual history; recognise, counsel and plan initial 
management for sexual difficulties; and know when to refer 
a case3.

Understanding Female Sexual 
Response
 Masters and Johnson4 were pioneers in the study 
of human sexual response. They proposed a linear model 
of human sexual responses that begins with excitement, 
pauses at the plateau, climaxes with orgasm and ends with 
resolution4. In 1979, Kaplan5 added desire to human sexual 
responses and condensed the linear model into a tri-phasic 
model that begins with desire, followed by arousal, then 
concludes with orgasm. The diagnostic categorisation of 

FSD is largely based on the Kaplan’s model.

 Over the years, both models have been criticised for 
being male-oriented and may thus misjudge and pathologise 
normal female behaviour6,7. For example, many women 
do not progress sequentially; some skip the desire phase 
and start from arousal and progress to orgasm, whereas 
others experience desire and arousal without orgasm7. 
Basson8 pointed out that female sexual desire is usually 
a response to the partner’s sexual proposal or sexual aids 
rather than being spontaneous. Both models focused only 
on biological responses and ignored elements such as 
pleasure, satisfaction, and the couple’s relationship.

 In 1997, Whipple and Brash-McGreer9 proposed a 
circular sexual response pattern for women. This circular 
model comprises four stages: seduction (encompassing 
desire), sensations (excitement and plateau), surrender 
(orgasm), and reflection (resolution). Pleasure and 
satisfaction during the resolution phase provide a positive 
stimulus to the seduction phase of the next sexual cycle. If a 
woman has had a bad sexual experience, she may not have 
any desire to repeat sex. In 2001, Basson8 proposed a non-
linear model that incorporates emotional intimacy, sexual 
stimuli, and relationship satisfaction into the biological 
responses. This model shifts the focus of female sexual 
activity away from achieving orgasm alone to gaining 
personal satisfaction that can manifest as emotional 
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satisfaction (a feeling of intimacy and connection with a 
partner) and/or achieving orgasm.

Diagnostic Classifications of 
Female Sexual Dysfunction
 Some women experience difficulties with sexual 
function at some point in their lives, but they do not 
necessarily have FSD. The diagnosis of FSD is based on 
the diagnostic classifications and definitions of sexual 
dysfunction listed in the American Psychiatric Association’s 
Diagnostic and Statistical Manual of Mental Disorders 
(DSM) or the World Health Organization’s International 
Classification of Diseases (ICD). 

 According to the fifth edition of the DSM10 released 
in 2013, the diagnosis of FSD is made when symptoms 
are severe enough to cause clinically significant distress in 
over 75% of sexual activities for at least 6 months. The 
more precise severity criteria help to distinguish transient 
sexual difficulties from more persistent sexual dysfunction. 
Another major change from previous versions of the DSM is 
the combination of desire and arousal disorders into interest/
arousal disorder. Sexual response is non-linear, and the 
distinction between desire and arousal may be artificial6-9. 
Sexual aversion disorder has been removed because the 
diagnosis is rarely made and supporting research is lacking. 
The definition of orgasmic disorder remains unchanged. 
The diagnoses of vaginismus and dyspareunia are merged 
into a new genitopelvic pain/penetration disorder because 
they are highly co-morbid and difficult to distinguish. In 
this version, the subtypes of sexual dysfunction due to 
medical disease, psychological illness or combined factors 
are removed because both organic and psychological 
factors co-exist in most cases. Other contributing factors 
such as partner factors, relationship factors, individual 
vulnerability factors, cultural or religious factors, and 
medical factors are also included.

 The 10th revision of the ICD11 released in 1992 
defined sexual dysfunction as various ways in which an 
individual is unable to engage in a sexual relationship as 
desire. Diagnostic categories include lack or loss of sexual 
desire, sexual aversion and lack of sexual enjoyment, failure 
of genital response, orgasmic dysfunction, nonorganic 
vaginismus, nonorganic dyspareunia, and excessive sexual 
drive.

Prevalence of Female Sexual 
Dysfunction
 In the 20th century, the prevalence of FSD was 
variable because different researchers used different 

definitions of FSD and the assessment tools were not 
standardised or validated. The US National Health and 
Social Life Survey reported FSD in 43% of women aged 
18 to 59 years12. It provided a well-designed survey that 
included a large randomised sample with ethnic minorities 
and a good response rate and detailed measures of sexuality.

 In the 21st century, psychometric tools or diagnostic 
classifications (such as the DSM or the ICD) have been used 
to define FSD in clinical studies. In culturally conservative 
countries such as India and Bangladesh, the prevalence 
of FSD among women attending gynaecology outpatient 
clinics was 55.6%13 and 51.8%14, respectively. In Hong 
Kong, 59% of 2146 sexually active women aged 21 to 40 
years who attended the birth control and pre-pregnancy 
checkup clinics of the Family Planning Association of 
Hong Kong reported at least one type of FSD for at least 
three months within the past year15. In this cohort, 31.8% 
reported no desire, 31.7% were not aroused, 40% had 
anorgasmia, and 33.8% experienced coital pain15. Among 
371 women aged 40 to 60 years who visited the association, 
77.2% reported at least one type of FSD for at least 3 
months within the past year16. The most common problem 
was no lubrication, with 42.9% of women being affected. 
The prevalence of FSD in clinic attendees is usually higher 
than in the general population. In a local population survey, 
38% of married women aged 19 to 49 years had at least 
one type of FSD. The prevalence increased with age: 34% 
among women aged 19 to 29 years, 37% among women 
aged 30 to 39 years, and 39% among women aged 40 to 49 
years17. 

Aetiology of Female Sexual 
Dysfunction
 There are limited publications about risk factors for 
FSD. According to the US National Health and Social Life 
Survey12, low desire in women is associated with a history 
of sexually transmitted infections, emotional problems 
or stress, >20% drop in household income between 1988 
and 1991, thoughts about sex less than once a week, and 
intercourse less than once a month. Arousal disorder is 
more common in women who had urinary tract symptoms, 
emotional problems or stress, infrequent intercourse, or 
who had been sexually touched before puberty or sexually 
coerced12. Sexual pain disorder correlates with a lower level 
of education, urinary tract symptoms, emotional problems 
or stress, poor to fair health, and >20% drop in household 
income12. Low physical and emotional satisfaction and 
low general happiness are associated with low desire, 
arousal disorder, and sexual pain12. In the Melbourne 
Women’s Midlife Health Study, decline in sexual interest 
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is associated with natural menopause transition, decreased 
wellbeing, decreasing employment, increased vasomotor, 
cardiopulmonary and skeletal symptoms, and hormone 
therapy18.

 In Hong Kong women of reproductive age, FSD 
is strongly associated with sex behaviour–related factors 
(unidirectional coitus initiation, low foreplay enjoyment, 
low coital frequency); and weakly associated with 
demographic factors (lower education level, planning for 
pregnancy, history of medical disease)15. Among midlife 
Hong Kong women, FSD is associated with menopause 
status: 88.9% of surgically menopausal women have at 
least one type of FSD, followed by 79.3% of naturally 
menopausal women, 78.2% of perimenopausal women, 
and 72.2% of premenopausal women16.

Clinical Evaluation
 During any regular visit for cervical smear or 
contraceptive counselling, the gynaecologist can open a 
discussion by asking “Are you happy with your sex life?” 
“Do you want to talk about it?” If the answer is yes, further 
evaluation can be made. 

Taking a Sexual History
 It is important to first define whether the woman 

has a transient difficulty or a genuine dysfunction. Opening 
questions in Table 1 help to determine whether FSD is 
present, whether the dysfunction is lifelong or acquired, 
whether it is general or situational, and what triggers it. 

 After the patient has given an account of her 
difficulties, more detail about her sexual repertoire is 
needed. The open-ended questions in Table 2 help reveal 
what happens in the bedroom. Nonetheless, patients may 
become vague and circumlocutory, and the gynaecologist 
has to be astute in understanding what the patient is trying 
to say, clarify any vagueness, and be careful and tactful 
when interpreting information. 

Medical and Drug History
 Normal sexual functioning depends on a healthy 
body and mind. The gynaecologist should take a full history 
of medical illness, surgery, psychiatric disease, medication 
and gynaecological detail of menopause, endometriosis, 
infection, malignancy, radiotherapy and pelvic surgery 
to exclude organic causes and drugs that contribute to  
FSD. 

Psychosocial Evaluation
 An in-depth enquiry about the patient’s upbringing, 
self-image, sexual attitudes, sexual identity, past traumatic 

Table 1. Opening questions

Table 2. Detailed assessment of a sexual encounter

Opening questions
What is the problem?
How frequent does it occur?
How long has the difficulty been present?
What do you think triggers the difficulty?
Are you distressed? Please describe how you feel
Does it affect the relationship with your partner? Please elaborate

Detailed assessment of a sexual encounter
When was the last time you have sex?
Who initiates sex? What is the proportion of him initiating? What is the proportion of you initiating?
Are you interested in sex?
Do you feel aroused? Please describe your feelings, both emotional and physical
Do you have an orgasm? Please describe your feelings, both emotional and physical
How do you feel when he penetrates? Please describe your feelings, both emotional and physical
How is the afterplay?
What is in your mind during the sexual encounter?
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events such as rape, culture, religion, personality, life 
stressors, and relationship issues is needed to decipher the 
underlying causes of FSD. Equally important is evaluation 
of the impact of FSD on the patient’s life, emotions, 
relationship and psychosocial function. 

Physical Examination
 A general physical examination is essential to 
exclude organic causes of FSD. A pelvic examination 
is performed to look for evidence of endometriosis, 
infection, atrophy, vestibulitis, vaginismus, and aversion to 
intromission.

Investigations
 Baseline oestrogen, prolactin and thyroid levels are 
measured to exclude any organic cause of female sexual 
interest/arousal disorder. Blood glucose should be checked 
if diabetes mellitus is suspected as an underlying cause 
for anorgasmia. Vaginal and endocervical swabs should 
be taken if bacterial vaginosis or sexually transmitted 
infection is suspected.
 
Psychometric Tools
 Screening instruments such as the Female Sexual 
Function Index19 and the Female Sexual Distress Scale20 
are commonly used. 

 The Chinese version of the Female Sexual Function 
Index has been translated and validated in an urban Chinese 
population with high reliability (Cronbach’s alpha=0.96) 
and validity (87.10%)21. It comprises 19 questions that 
assess desire, arousal, lubrication, orgasm, pain, and 
satisfaction in the preceding 4 weeks. The cut-off is ≤23.45 
for overall score; ≤2.7 for low desire; ≤3.15 for arousal 
disorder; ≤4.05 for lubrication disorder; ≤3.8 for orgasm 
disorder and ≤3.8 for sexual pain22.

 The Female Sexual Distress Scale20 is a 12-item 
questionnaire for sexual distress in women. A total score 
≥15 is highly predictive of distress. 

 After clinical evaluation, the gynaecologist should 
be able to determine whether a woman has transient sexual 
difficulty or FSD, the chronology of events that are related 
to the difficulty, and whether there is any organic and/or 
psychosocial aetiology. The gynaecologist can provide 
initial management such as advice about normal sexual 
responses, basic human anatomy, and various sexual 
positions. Patients can be taught to master various sexual 
techniques that can enhance erotic feelings and intimacy. 
Sex aids such as romantic novels, movies, music, tantalizing 

aromas, erotic artwork, fresh flowers, and provocative 
clothing can enhance sexual pleasure and ecstasy. Women 
who have communication conflicts with their partners or 
underlying emotional/psychological aetiologies of FSD 
should be referred for sex therapy.
 
Sex Therapy
 Sex therapy is a form of psychotherapy that helps 
couples overcome their sexual difficulties. It excludes 
organic causes of FSD, addresses underlying emotional 
and psychological problems that contribute to FSD, and 
customises cognitive behavioural therapy for clients. 
Couple therapy is preferable to woman-alone therapy.

 During cognitive therapy, women with interest/
arousal disorder are encouraged to develop sexual fantasies 
by reading romantic novels or watching sexually explicit 
movies. Cognitive restructuring techniques such as self-
instructional training and identification of cognitive 
distortion help replace sexual anxiety with sexual comfort, 
correct distorted sexual attitudes, and develop realistic 
expectations of sex23.

 Depending on the type of FSD, different exercises are 
prescribed to modify maladaptive behaviour. Sensate focus 
exercises help couples build trust and intimacy and give 
and receive pleasure24. It is a series of stepwise exercises 
that help couples re-establish sexual pleasure, appreciate 
sexual enjoyment, and reduce performance anxiety. It is 
often prescribed to women with interest/arousal disorder 
and orgasmic disorder. Women with anorgasmia are taught 
to practice directed masturbation that comprises education 
and exercises in self-exploration and self-pleasuring25. 
In a review of nine randomized controlled trials on 
directed masturbation, 60 to 90% of women with primary 
anorgasmia can achieve orgasm during masturbation and 33 
to 85% became orgasmic during partnered sexual activity26. 
Directed masturbation in combination with sensate focus 
exercises is more effective than directed masturbation 
alone in the treatment of anorgasmia27.

 For women who cannot consummate their marriage, 
a vaginal digital examination that is gauged to their 
tolerance is itself therapeutic. The examination provides 
reassurance that the vagina is normal and intromission is 
possible. Relaxation of pelvic muscles together with slow 
breathing are taught during the examination and women are 
encouraged to continue practicing at home using one then 
two fingers, a vibrator or a toy penis. These women are also 
encouraged to use tampons during menstruation. Vaginal 
dilators are not needed in women with a normal vagina. The 
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aim of the exercise is to desensitise their phobia towards 
intromission rather than mechanical dilatation. 

 Perimenopausal and postmenopausal women who 
complain of painful sex and lack of lubrication should 
be examined vaginally before vaginal oestrogen cream 
is prescribed. Vulvovaginal atrophy is seldom the cause 
for dryness in perimenopausal women or women in their 
early menopause. Other conditions such as vulvodynia and 
sexual interest/arousal disorder should be excluded. 

Drugs for Female Desire Arousal 
Disorders
 Testosterone therapy has been shown to be effective 
in improving libido, arousal, orgasm, sexual responsiveness, 
self-image, and sexual distress in postmenopausal 
women28-30. Nonetheless, no androgen preparation has been 
approved by the US Food and Drug Administration for the 
treatment of female sexual interest/arousal disorder.

 Tibolone (Livial; Merck Sharp & Dohme [Asia] 
Ltd., Hong Kong) is a synthetic drug with oestrogenic, 
progestogenic, and androgenic properties. The Cochrane 
Review concluded that tibolone was associated with either 
no effect or a small benefit in sexual function31. 

 Flibanserin is the only drug approved by the 
US Food and Drug Administration for the treatment 
of premenopausal hypoactive sexual desire disorder. It 
modulates serotonin to increase sexually satisfying events 
by 0.5 to 1 count per month32. Side-effects of the drug 
include drowsiness, hypotension, and syncope. Due to the 
potential serious interaction with alcohol, only certified 
physicians and pharmacists who have completed training 
are allowed to prescribe this drug in the US33. This drug has 
not been registered in Hong Kong.

Conclusion
 FSD is a prevalent problem among Hong Kong 
women. Gynaecologists can provide initial management 
through provision of information about normal sexual 
responses, anatomy, position, and technique. Women who 
have deep-seated issues of control and trust, negative 
attitudes towards sexuality and body image, previous 
sexual trauma, communication problems with partners, or 
underlying psychosocial problems should be referred for 
sex therapy.
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Pelvic organ prolapse (POP) is common in women and may impair quality of life. Although vaginal pessary can relieve 
the symptoms and improve quality of life, women may opt for surgical treatment. This paper reviews some common 
surgical options for POP and their outcome. Anterior colporrhaphy is commonly performed for anterior compartment 
prolapse but the reported recurrence rate was high. Reinforcement with mesh can reduce the recurrence and re-
operation rate; but there are higher intra-operative and long term complications. It should be performed in well-selected 
cases and by experienced surgeons. There is insufficient evidence to support mesh repair for posterior compartment 
prolapse. Vaginal hysterectomy is a commonly performed for uterine prolapse; followed by McCall culdoplasty or 
sacrospinous ligament fixation (SSLF) to suspend the vaginal vault and prevent the recurrence of vaginal vault prolapse. 
In women with vaginal vault prolapse, abdominal sacrocolpopexy was shown to have a lower recurrence of vaginal 
vault prolapse when compared with SSLF although there was no difference in the re-operation rate. Laparoscopic 
sacrocolpopexy can be a more minimally invasive surgery but it has a longer learning curve. Uterus-preserving POP 
repair is increasingly popular. Women prefer to preserve their uterus for various reasons. Manchester operation or 
sacrospinous hysteropexy can be the choices for women who have further fertility wish. Sacrohysteropexy can be the 
option if women have no fertility wish as there is limited information on pregnancy outcome. Finally, colpoclesis, an 
obliterative procedure, can be an option for women who are no longer sexually active.
Hong Kong J Gynaecol Obstet Midwifery 2017; 17(1):62-8
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Introduction
 Pelvic organ prolapse (POP) is common in women 
and may impair quality of life1. It may also give rise to 
complications such as postmenopausal bleeding or even 
hydronephrosis2. Pelvic floor muscle training has been 
shown to improve the overall symptoms of mild prolapse 
(with leading edge above the hymen) compared with 
watchful waiting, although the difference was below the 
level of clinical relevance3. A vaginal pessary is a non-
invasive treatment and has also been shown to relieve 
the symptoms of prolapse and improve quality of life4. 
Nonetheless, women may opt for surgical treatment 
because of complications related to vaginal pessary use, 
concomitant urodynamic stress incontinence, or the 
severity of the prolapse1,4. The reported lifetime risk of POP 
surgery for an 80-year-old woman is 13 to 19%5,6.

 This paper aims to review the surgical options for POP 
and their outcome. Brief descriptions of some of the more 
common procedures are given (Table). In most cases, more 
than one vaginal compartment is involved, and therefore 
more than one type of surgical procedure is required. 

Anterior Compartment
Anterior Vaginal Wall Repair alone
 Anterior colporrhaphy is the most common 

procedure for anterior vaginal wall repair. It begins with 
hydrodissection by injection of normal saline with or 
without vasoconstrictor beneath the vaginal mucosa, 
followed by a midline incision from the bladder neck to the 
vaginal apex or anterior fornix. The mucosa is separated 
from the underlying fibromuscular layer and up to the 
inferior pubic rami using sharp and/or blunt dissection. The 
fibromuscular fascia is plicated using two to four stitches, 
and the excessive vaginal mucosa is trimmed. The anterior 
vaginal wall is then closed with interrupted or continuous 
absorbable sutures. 

 The rate of recurrence of anterior compartment 
prolapse has been reported to be 40% or more within 1 to 2 
years7,8. As a result, reinforcement with mesh is added.

Anterior Vaginal Wall Repair with Reinforcement by Graft /  
Synthetic Absorbable or Non-absorbable Synthetic Mesh
 The anterior vaginal wall prolapse can be reinforced 
using a biological graft, absorbable synthetic mesh, or non-
absorbable synthetic mesh. For the latter, type I mesh of 
monofilament polypropylene is recommended because of 
large-pore size (>1 mm2), light weight (<45 g/m2), and 
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lower stiffness9. Different types of synthetic mesh are 
available such as self-styled armless type, tension-free type, 
or transobturator mesh kit. In Hong Kong, a polypropylene 
transobturator mesh kit (non-absorbable synthetic mesh) is 
most commonly used.

 Generally, an anterior midline vaginal incision is 
made following hydrodissection. The vaginal mucosa is 
dissected from the fibromuscular layer toward the inferior 
pubic rami and ischial spines without disruption of the 
arcus tendinous pelvic fascia. The mesh repair system is 
placed transcutaneously through the medial portion of the 
obturator foramen and used to anchor the mesh along the 
arcus tendineus pelvic fascia at the level of the bladder neck 
and 1 to 2 cm caudal to the ischial spines. The proximal and 
distal ends of the mesh may be trimmed to fit the vaginal 
length. The mesh is then secured to the endopelvic fascia 
and vaginal wall with absorbable sutures. Tension of the 
mesh is adjusted and should not be tight. The vaginal wall 
is closed with absorbable sutures. Usually, the vaginal wall 
is not trimmed, and the midline anterior vaginal incision 
connected to the apical incision is avoided if a prior 
hysterectomy has been performed.

Anterior Vaginal Wall Repair Versus Anterior Vaginal Wall 
Repair with Permanent Mesh
 According to the Cochrane review up to July 2015, 
there are 25 trials that compared anterior colporrhaphy 
with a variety of permanent mesh repair techniques10. The 
mesh groups resulted in more intraoperative complications, 
higher blood loss11, and more bladder injury (risk ratio 
[RR]=3.92; 95% confidence interval [CI], 1.6-9.5)10.

 In 12 trials (involving 1614 women) that reported 
awareness of prolapse or vaginal bulge at 1 to 3 years after 
surgery, women with a permanent mesh repair were less 
likely to report awareness of prolapse than those with a 
native tissue repair (RR=0.66; 95% CI, 0.5-0.8)10. In 13 
trials (involving 1406 women) that reported surgical failure 
(a stage 2 or greater anterior compartment prolapse) at 1 
to 3 years after surgery, women with a transvaginal mesh 
repair were less likely to report failure than those with a 
native tissue repair (RR=0.45; 95% CI, 0.4-0.6)10. The rate 
of repeat surgery for prolapse recurrence was also lower in 
the mesh group (RR=0.53; 95% CI, 0.3-0.9)10. 

 In three trials that compared absorbable mesh and 
native tissue repair and 10 trials that compared biological 
graft and native tissue repair, the evidence to support the 
use of absorbable mesh or biological graft is insufficient, 
as it does not reduce the rate of recurrence compared with 
native tissue repair10.

 In 2011 according to the US Food and Drug 
Administration, mesh used in transvaginal POP repair 
introduces risk not present in traditional non-mesh surgery 
for POP repair; most such risks are related to mesh erosion12. 
12% of women with mesh repair had mesh exposure; the rate 
was lower in women with only anterior mesh repair than with 
multi-compartment repair (10% vs. 17%)10. Although mesh 
exposure is often asymptomatic, symptoms of discharge, 
bleeding, and dyspareunia have been reported13,14. Surgery 
for mesh exposure was required in 8% of women10. Most 
required only minor outpatient intervention14,15. Women with 
mesh repair were more likely to report de-novo stress urinary 

Table. Common surgical procedures for pelvic organ prolapse according to the involved vaginal compartment

Procedure Anterior compartment Apical compartment Posterior compartment
Vaginal

Native tissue Anterior colporrhaphy - Vaginal hysterectomy
- McCall Culdoplasty
- Sacrospinous ligament fixation
- Uterosacral ligament suspension

- Posterior colporrhaphy
- Rectovaginal septum repair

Mesh repair - Graft reinforcement
- Use of absorbable synthetic mesh
- Use of non-absorbable synthetic 

mesh (transobsturator kit)

No evidence to support the use No evidence to support the use

Uterine preservation Not applicable - Sacrospinous hysteropexy
- Manchester operation

Not applicable

Vaginal obliteration Colpoclesis Colpoclesis Colpoclesis
Abdominal

Mesh repair Not applicable Sacrocolpopexy Not applicable
Uterine preservation Not applicable Sacrohysteropexy Not applicable
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incontinence (RR=1.4; 95% CI, 1.1-1.8) although there was 
no difference in de-novo voiding disorder, urgency, detrusor 
overactivity, or overactive bladder10.

 Since 2011, many mesh manufacturers have 
withdrawn from the market. Balancing the risk-benefit 
profile, it is concluded that a transvaginal mesh has limited 
utility in primary surgery10. In women with a higher risk of 
recurrence, the benefits may outweigh the risks10. In 186 
women (most were postmenopausal) in Taiwan followed 
up for at least three years, transvaginal mesh surgery 
resulted in a high subjective and objective success rate and 
a low mesh exposure rate of 3.5%, even though 91% had 
concomitant hysterectomy15. This suggests that transvaginal 
mesh surgery may be beneficial in well-selected cases and 
when performed by an experienced surgeon.

Posterior Compartment
Posterior Vaginal Wall Repair alone
 The posterior vaginal wall repair generally begins 
with a transverse incision made at the mucocutaneous 
junction and the posterior vaginal wall is incised at 
the midline to the posterior fornix. The rectal wall and 
rectovaginal connective tissue are separated from the 
vaginal wall. The rectovaginal fascia is united at the midline 
with interrupted absorbable sutures. The perineorrhaphy 
is performed with one or two horizontal sutures. Excess 
vaginal mucosa is then excised, and the vaginal wall is 
closed with absorbable sutures. 

 Another way to repair the posterior compartment 
prolapse is to repair the rectovaginal septum. The rectovaginal 
septum may have defects at different sites, for example 
detachment from the uterosacral ligaments, central or lateral 
defects in the midvaginal portion of the septum, detachment 
of the septum from the perineal body, or disruption of the 
perineal body. An incision is made transversely at the junction 
of the perineal skin and posterior vaginal wall. The vaginal 
epithelium is dissected from the underlying connective tissue 
in the relatively avascular plane just beneath the epithelium 
and the rectovaginal septum is exposed. Defects, if any, on the 
rectovaginal septum are repaired with interrupted sutures along 
the defects at each site starting from the perineal body, mid-
rectovaginal septum, and uterosacral ligament attachments to 
the rectovaginal septum16.

Transanal Approach Versus Vaginal Approach
 Few trials have compared methods to repair 
posterior compartment prolapse. In two trials (involving 57 
and 30 women) that compared the vaginal approach with 
the transanal approach to rectocoele repair, the transvaginal 

approach was superior to transanal approach for posterior 
vaginal wall repair in terms of subjective (RR=0.4; 95% 
CI, 0.13-1) and objective (RR=0.2; 95% CI, 0.1-0.6) failure 
rates17,18. Nonetheless, the two approaches were comparable 
in the rate of postoperative difficulty in bowel evacuation, 
faecal incontinence, or dyspareunia17,18. In addition, both 
trials were limited by small sample size17,18.

Native Tissue Repair Versus Augmentation with Mesh
 In two trials that compared native tissue repair with 
repair with absorbable or non-absorbable mesh, there was 
no difference in the rate of recurrence or cure rate, patient 
satisfaction, or subjective improvement at one year8,19. In 
another study, the reoperation rate was 1% in both groups, 
and there were no complications associated with the use 
of mesh10. On the contrary, in another study, the mesh 
erosion rate was 13%, and the dyspareunia rate increased 
from 6 to 69% postoperatively20. This suggests that there 
is insufficient evidence to support the use of mesh for 
posterior compartment repair10.

Apical Compartment: Uterine 
Prolapse or Vaginal Vault Prolapse
Uterine Prolapse
Vaginal Hysterectomy and McCall Culdoplasty or 
Sacrospinous Ligament Fixation
 Generally, women with uterine prolapse are 
offered vaginal hysterectomy. After completion of vaginal 
hysterectomy, some procedures are performed to suspend 
the vaginal vault and prevent the risk of recurrence of 
vaginal vault prolapse, for example McCall culdoplasty or 
sacrospinous ligament fixation (SSLF).

 The McCall culdoplasty begins with the passage 
of an absorbable suture to the uterosacral and cardinal 
ligament and the peritoneal surface of the vaginal wall. 
Two arms of the sutures are then tied. This process closes 
off the cul-de-sac, draws the posterior vaginal apex up 
to the supporting structures and elevates it. The vaginal 
vault is then closed21. For SSLF, the posterior vaginal 
wall is opened longitudinally from the introitus to the 
vaginal vault. The right rectovaginal space is entered by 
sharp and blunt dissection to the level of the ischial spine. 
The sacrospinous ligament is then traced medially. Long-
acting absorbable sutures are placed through the ligament, 
approximately 2 cm medial to the ischial spine using an 
instrument such as a Miya hook. These sutures are passed 
through the vaginal epithelium at the vaginal vault and left 
untied. The vaginal wall is closed, followed by tying of the 
sutures which brings the vaginal vault to the ligament21. 
Recently, some devices enable self-retrieval of the suture 
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while passing through the ligament and thus facilitate 
SSLF. SSLF carries a risk of pudendal vascular or nerve 
injury. Intra-operative bleeding requiring transfusion has 
been reported in 0.5% to 2.5% of cases and rectal injury 
in 0.6% to 0.8%22. When SSLF was first invented, the idea 
was to take away the vaginal apex from the midline so as to 
protect it from the effect of high abdominal pressure acting 
on the genital hiatus22,23. Therefore, usually only unilateral 
SSLF is performed. Bilateral fixation may fix the lateral 
parts of the vagina and leave the central part of the apex 
without support and vulnerable to intra-pelvic pressure on 
the genital hiatus, although there is no evidence to support 
this theory22. Both McCall culdoplasty and SSLF may 
shorten the vaginal length, which does not affect sexual 
function in women24. Generally, McCall culdoplasty is for 
women with vaginal cuff up to hymen level, whereas SSLF 
is for women with more severe prolapse. The options of 
uterine preserving surgery are discussed below.

Vaginal Vault Prolapse
Sacrospinous Ligament Fixation
 SSLF for vaginal vault prolapse has the advantage 
of being performed through the vagina under regional 
rather than general anaesthesia. 

Sacrocolpopexy
 Sacrocolpopexy uses a piece of Y-shaped mesh or 
two pieces of rectangular mesh to suspend the anterior and 
posterior vaginal wall from the medial longitudinal ligament 
of the sacral promontory. The peritoneum over the sacral 
promontory is opened and the medial longitudinal ligament 
is identified. Then, the peritoneum along the right pelvic 
side wall is opened with caution to prevent injury to the 
right ureter. A Breisky retractor or a vaginal probe is inserted 
into the vagina to facilitate the following dissections. The 
peritoneum and bowel that cover the posterior vaginal 
wall are dissected from the vaginal wall, whereas the 
peritoneum and urinary bladder are dissected from the 
anterior vaginal wall. Generally, it is adequate to free 3 to 4 
cm on each side of the anterior and posterior vaginal wall. 
Some surgeons may advocate dissecting until the levator 
ani muscle is reached. The distal arms of Y-shaped mesh 
or one side of the rectangular meshes are then anchored to 
each side of the vaginal wall using absorbable sutures. The 
proximal arm(s) are anchored to the medial ligament of the 
sacral promontory using non-absorbable sutures or helical 
tackers. The peritoneum is closed to avoid bowel adhesion 
to the mesh and intestinal obstruction. In a report of 450 
women, the reoperation rate for bowel complications was 
similar in women with or without reperitonealisation (1.5% 
vs. 1.0%, p=0.9)25. Some surgeons perform site-specific 

vaginal repairs (anterior and or posterior colporrhaphy) in 
conjunction with laparoscopic sacrocolpopexy (LSC)26.

Sacrospinous Ligament Fixation Versus Sacrocolpopexy
 According to the Cochrane review in 2008, three 
trials compared abdominal sacrocolpopexy with vaginal 
SSLF27-29. Abdominal sacrocolpopexy was superior to 
vaginal SSLF in terms of a lower rate of recurrent vaginal 
vault prolapse (RR=0.23; 95% CI, 0.07-0.77) and less 
postoperative dyspareunia (RR=0.39; 95% CI, 0.18- 
0.86) 27-29. Nonetheless, abdominal sacrocolpopexy resulted 
in a longer operating time and higher cost27,29. There was no 
significant difference in the re-operation rate between the 
two surgeries30.

Laparotomy Versus Laparoscopic Sacrocolpopexy Versus 
Robotic-assisted Laparoscopic Sacrocolpopexy
 LSC was first reported in 199431. Generally, 
laparoscopic surgery is associated with less blood loss, 
a lower transfusion rate, and a shorter length of hospital 
stay than open surgery. In a review of 11 reports involving 
1197 women, the rate of conversion to laparotomy was 
2.7%32. The success rate and patient satisfaction rate at a 
mean of 25 months were 75% to 100% and 79% to 98%, 
respectively, and only 1.8% of patients required mesh 
removal32. In two studies reporting the long-term outcome 
at 5 years, the anatomical recurrence rate was 7 to 16%, the 
reoperation rate was 3.5%, and the rate of mesh exposure 
was 0 to 9%26,33. LSC for vaginal vault prolapse has a long 
learning curve. In experienced surgeons, the operating time 
decreased significantly after 30 cases and stabilised after 
9034. It took a trainee 31 cases to achieve an operation time 
comparable with that of an experienced surgeon in terms of 
dissecting the vaginal vault if he had practiced endoscopic 
suturing for 15 hours before learning LSC35.

 Robotic-assisted laparoscopic sacrocolpopexy 
(RALSC) was first performed in 200436. In a review of 
27 studies involving 1488 women, the conversion rate to 
laparotomy was <1%, the objective and subjective cure 
rates were 84 to 100% and 92 to 95% respectively, the mesh 
erosion rate was 2%, and the learning curve was 10 to 20 
procedures37. Although RALSC and LSC were comparable 
in terms of the complication rate and short-term outcome, 
in a recent meta-analysis of seven trials that involved 264 
RALSC and 267 LSC, RALSC was associated with a longer 
operating time by a mean of 40 minutes and higher costs38.

Uterine Preserving Surgeries
 Recently, uterus-preserving POP repair is 
increasingly popular. Women prefer to preserve their 
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uterus for various reasons, such as a concern about female 
sexuality and body image.
 
Sacrospinous Hysteropexy
 Sacrospinous hysteropexy is mostly performed 
unilaterally to the right sacrospinous ligament. A midline 
incision is made in the posterior vaginal wall and extended 
to the posterior part of the cervix. The right sacrospinous 
ligament is identified. Sutures are placed through the right 
sacrospinous ligament about 2 cm medial to the ischial 
spine and then through the posterior side of the cervix. The 
cervix is placed in close contact with the ligament without 
a suture bridge39. In one trial that compared sacrospinous 
hysteropexy with vaginal hysterectomy, sacrospinous 
hysteropexy resulted in shorter length of stay in hospital 
and earlier return to working activities, with no operative 
complication reported39. 57% of women needed >3 months 
to recover from vaginal hysterectomy; this is longer than 
our clinical experience suggests. Nonetheless, sacrospinous 
hysteropexy resulted in a higher recurrence of apical prolapse 
(21% vs. 3%) and 6% of patients required repeat surgery by 
one year39. Six successful pregnancies and vaginal deliveries 
have been reported in five out of 19 women40. In four of the 
five women, normal anatomic restoration was accomplished 
after pregnancy and vaginal delivery40.

Sacrohysteropexy (Uterus Preserving and Sacrocolpopexy)
 The anterior and posterior vaginal walls are prepared 
by dissecting the bladder, peritoneum, and bowel from the 
walls. An anterior Y-shaped mesh is positioned on the anterior 
vaginal wall, and the two sides of the mesh are passed through 
the broad ligaments. The rectangular posterior mesh is 
attached to the posterior vaginal wall. Both meshes are fixed 
to the sacral promontory and the peritoneum is closed over 
the meshes41. Open, laparoscopic, and robotic surgical options 
have been reported41,42. In 52 women followed up for a mean 
of 60 months, there was no recurrence of uterine prolapse, and 
the recurrence of anterior and posterior compartment prolapse 
(defined as ≥stage 2) was 8% and 6%, respectively41. Patient 
satisfaction was high; only 5% of patients had mesh erosion 
and underwent successful vaginal repair41.

Manchester Operation
 The Manchester operation includes diagnostic 
curettage; detachment, suturing and reattachment of both 
cardinal and uterosacral ligaments to the anterior aspect of 
the uterine isthmus; amputation of the cervix; and covering 
of the cervical stump with vaginal mucosa43. Postoperative 
urinary retention has been reported in up to 22% of women 
and cervical stenosis in 0 to 11%43. If symptomatic, cervical 
dilation under general anaesthesia or repeat dilation is 

needed43,44. One woman ultimately required hysterectomy 
because of recurrent cervical stenosis43. The cure rates for 
the apical, anterior, and posterior compartments were 93 
to 100%, 95%, and 99 to 100% respectively, whereas the 
reoperation rate for recurrence of prolapse was 0 to 4% for 
apical prolapse and 0 to 4% for any prolapse43,44. Pregnancies 
and successful deliveries after this operation have been 
reported43,45. The Manchester operation is a viable option for 
young women who wish to become pregnant in future.

 There is no comparison study of different types of 
uterine preserving surgery, which is usually reserved for women 
with no uterine or cervical pathology. The choice of surgery 
depends on the expertise of the surgeon. In women without 
abnormal per vaginal bleeding, the incidence of concurrent 
uterine malignancy during hysterectomy for POP surgery was 
0.2%, and the incidence of pre-malignant uterine pathology 
was 0.4%46. Pap smear screening should be performed 
before surgery and continue afterwards. Although successful 
pregnancies and vaginal deliveries have been reported 
following sacrospinous hysteropexy or Manchester operation, 
information about the risks in pregnancy and delivery is 
limited, and there is potential for prolapse recurrence. 

Colpoclesis
 Colpoclesis is an obliterative procedure for POP for 
women who are no longer sexually active. The anterior vaginal 
wall that extends from 2 cm proximal to the tip of the cervix 
to 4 to 5 cm below the external urethral meatus is denuded. A 
mirror image on the posterior aspect of the cervix is removed 
by sharp dissection. A maximum amount of fibromuscular 
vaginal wall should be left behind on the bladder and rectum. 
The cut edges of the anterior and posterior vaginal wall are 
sewn together with interrupted delayed absorbable sutures. 
The uterus and vaginal apex are gradually turned inward and 
the inferior margin is sutured after plication of the bladder 
neck. An aggressive perineorrhaphy is recommended47. 
90% of women achieved good anatomic results, and 85% 
had relief of symptoms48. The incidence of postoperative 
urinary stress incontinence was 10 to 30%; some reported 
incomplete bladder emptying47,49. Significant improvement 
occurred not only in symptoms and quality of life, but also in 
body image; the rate of regret or dissatisfaction was 10%49. 
Nonetheless, future evaluation of any uterine bleeding or 
cervical pathology is difficult, and these limitations should 
be explained to women. Endometrial biopsy and Pap smear 
must be considered before surgery.

Concomitant Continent Surgery
 Women frequently report symptoms of stress urinary 
incontinence (SUI) after correction of POP. About 40 to 
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