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Malrotation of  the gut is rare in adults. We discuss the case of  a 30-year-old primiparous woman who presented to the acute 
gynecology ward at 19-weeks’ gestation with ongoing nausea and vomiting throughout pregnancy. She attended on a number of  
occasions with the same symptoms and was trialed on a number of  different antiemetics. Initial biochemical investigations were 
unremarkable, however, the patient started to develop signs of  ‘abdominal obstruction’. A magnetic resonance image (MRI) of  
the pelvis showed evidence of  duodenal obstruction secondary to malrotation which may be secondary to a fibrous (Ladd’s) band. 
She was treated laparoscopically via a Ladd procedure and had an uneventful recovery. Interestingly, the patient presented again 
in her second pregnancy with very similar symptoms and underwent another Ladd procedure, but via a laparotomy. This is an 
interesting, rare and unusual case of  nausea and vomiting in pregnancy. 

Keywords 
Ladd bands; Pregnancy; Nausea; Vomiting; Hyperemesis; Volvulus.

INTRODUCTION

Nausea and vomiting in pregnancy are common. The most 
common diagnosis associated with such symptoms is hyper-

emesis gravidarum. However, it is important to be very mindful 
about other important, and life-threatening conditions that may 
also mimic hyperemesis gravidarum. We describe an unusual case 
of  nausea and vomiting in pregnancy in this case report. 

CASE REPORT

A 30-year-old woman in her first pregnancy presented at 19-weeks 
gestation to the acute gynaecology ward with worsening nausea 
and vomiting since the first trimester. She had been prescribed a 
multitude of  different antiemetics throughout her pregnancy, but 
with limited effect. During her admission, she vomited 1200 ml 
of  bilious fluid. She also had a positive urinalysis with leucocytes, 
nitrites and ketones; treatment for a urinary tract infection (UTI) 
was commenced with a cephalosporin. The same day, on ausculta-
tion of  her tender abdomen she was found to have sluggish bowel 

sounds. She vomited a total of  1800 mls by the evening of  that day. 
She continued intravenous crystalloids and conservative medical 
management to control the nausea and vomiting.
 
 Initial differential diagnoses that were considered includ-
ed urinary tract infection, an infective cause for the nausea and 
vomiting or atypical hyperemesis gravidarum. 

 An ultrasound abdomen showed a gravid uterus but a 
markedly distended stomach containing fluid and food debris. It 
also showed multiple distended fluid filled ileal loops in the upper 
abdomen. The liver, spleen, pancreas and both kidneys all appeared 
normal. There was no biliary dilatation nor gallstones. There was 
a small amount of  free fluid in the pelvis. The ultrasound conclu-
sions were in keeping with a degree of  gastroparesis/small-bowel 
ileus. Following this a nasogastric tube was inserted.

 She had a long-standing history of  more than six months 
gastric reflux and difficulty in eating with bloated symptoms; she 
had been treated by her general practitioner (GP) and omeprazole. 
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In view of  this positive finding an urgent esophagogastroduode-
noscopy (EGD) was requested to exclude a duodenal or gastric 
ulcer.

 An abdominal X-ray requested by the surgical team was 
reported as normal with no evidence of  hernias nor obstruction. 
The nasogastric tube was spigotted and she was feeling better but 
still has biochemical and clinical evidence of  dehydration. As the 
abdominal X-ray was inconclusive, an magnetic resonance imaging 
(MRI) scan of  the abdomen and pelvis was requested by the gen-
eral surgeons.

An MRI of  the abdomen and pelvis showed the following:

• Dilated stomach and duodenum to distal D3 where it tapers  
   and crosses towards the right.
• Superior mesenteric artery (SMA) and superior mesenteric  
   vein (SMV) are probably inverted.
• Distal duodenum and mesenteric vessels twist into the vortex
• Difficult to identify right colon/caecum in the normal ana 
   tomical location likely that the caecum is in the left iliac fossa  
  (LIF).

 The conclusion of  the report was duodenal obstruction 
secondary to malrotation which may be secondary to a fibrous 
(Ladd’s) band.

 A multidisciplinary team with an obstetrician, surgeon 
and nutrition consultant reviewed her with the plan of  total paren-
teral nutrition when a peripherally inserted central catheter (PICC 
line) was inserted and the risk of  re-feeding syndrome was dis-
cussed. Risks of  surgery were discussed with her, miscarriage and 
preterm labour. 

 She underwent a laparoscopic release of  the bands using 
Hasson entry at the umbilicus two weeks after her initial presenta-
tion using three 5 mm ports. During surgery there was no obvious 
cut-off  point but there was a degree of  malrotation with concern 
to the left of  the midline with an ileal loop underneath it with band 
adhesions. The bands were taken down slowly and the bowel was 
run several times to gain orientation and placement.

 Apart from well controlled asthma and Raynaud’s phe-
nomenon, she did not have any other significant past medical, sur-
gical or gynecological history. Her family history included a sister 
affected with Turner’s syndrome. She never smoked and only oc-
casionally had alcohol.

DISCUSSION

This is a very unusual and interesting case of  nausea and vomit-
ing in pregnancy. Quite often, in early pregnancy, many pregnancy 
patients will experience some form of  nausea and vomiting. If  the 
nausea and vomiting is severe enough where the patient is unable 
to tolerate oral intake, and this is associated with a biochemical 
disturbance, a diagnosis of  hyperemesis gravidarum will be made.1 
It is thought that the nausea and vomiting is secondary to the hu-

man chorionic gonadotropin (hCG).1 Levels of  hCG will plateau 
by 17-weeks’ gestation, and therefore, symptoms of  nausea and 
vomiting associated with hyperemesis gravidarum should settle 
from this point onwards.1

 It is important to understand the embryology of  the mid-
gut prior to understanding malrotation. There are three distinct 
stages involved in the embryology of  the midgut.2

1. 5-10-weeks’ gestation: midgut herniates into the umbilical    
    cord and 90° anticlockwise rotation back into fetal abdomen
2. 11-weeks: Further 270° rotation in abdomen
3. Fixation of  gut to mesentery 

 Malrotation is defined as ‘the complete or partial failure 
of  270° counter clockwise rotation of  the midgut around the su-
perior mesenteric pedicle’.3 Malrotation is rare in adults (0.2%).4 It 
is commonly seen in the neonatal population (1 in 200-500) and 
symptomatic in approximately 1 in 6000 neonates.4 In adults, the 
presentation will involve abdominal pain and vomiting, as well as 
multiple visits to the clinician. Patients with malrotation may also 
present with symptoms of  a midgut volvulus, and if  severe, may 
present with intestinal ischemia.5

 A Ladd band is a congenital adhesive band made of  fi-
brous peritoneal issue.5,6 A Ladd procedure is complex and in sum-
mary involves four stages to include: delivery of  the small bowel, 
untwisting the bowel counter clockwise, dividing the Ladd bands 
and detorting the bowel.7,8 

 The diagnosis of  malrotation in pregnancy is very rare. 
In this case, it was pregnancy that prompted the diagnosis. It is 
important to appreciate the challenges pregnancy can pose in the 
diagnosis and management of  malrotation. Often, the diagnosis 
will be delayed as the symptoms may ‘mimic pregnancy-associated 
symptoms’. The gravid uterus can cause surgical challenges includ-
ing gaining access to the abdomen, operating challenges as well as 
recovery. The risks of  general anaesthesia have to also be consid-
ered, as well as the subsequent associated risk of  pre-term labour 
or pregnancy loss. In pregnancy, it is important to recognise that 
the clinician may be averse to ‘invasive’ imaging or investigation, 
and therefore, contributing to delayed diagnosis. 

 Of  interesting note, the patient re-presented two-years 
later in her second pregnancy with ongoing nausea and vomiting in 
early pregnancy. At 10-weeks’ gestation, she had multiple episodes 
of  bilious vomiting and therefore an MRI of  the pelvis was or-
ganised. This showed an intermittent volvulus due to malrotation 
and likely associated Ladd band, and subsequently, the patient un-
derwent a second Ladd procedure and appendicectomy as a lapa-
rotomy. 

CONCLUSION

In summary it is important to consider the following learning 
points from this rare and interesting presentation:

• Think outside the box — presumed hyperemesis in this case
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• Close multi-disciplinary team working vital in obstetric medicine
• Consider non-pregnancy associated causes of  vomiting-espe-    
    cially in later pregnancy
• Timely recognition is key.
• Malrotation should be suspected in anyone with recurrent epi-
sodes of  abdominal pain and bilious vomiting. 
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Objective
The aim of  this prospective study is clinical and ultrasonographic evaluation of  the pelvic floor in primiparous women after nor-
mal vaginal delivery with episiotomy and without episiotomy. 
Methods
This is a cross-section study of  primiparous women with a history of  delivery at Tanta University Hospital from August 2018 to 
August 2019. The sample power was calculated based on avulsion (major and minor) in two groups (vaginal delivery with episi-
otomy and without episiotomy) of  total forty-primiparous women with an interval after delivery (20 cases after normal vaginal 
delivery with episiotomy and 20 cases after normal vaginal delivery without episiotomy).
Results
Twenty-four hours of  delivery there was a highly significant difference between group A (with episiotomy) and group B (without 
episiotomy) regarding to ultrasound abnormalities, degree of  tear, blood loss, hemoglobin concentration and clinical findings, 
while no difference regarding levator ani weakness. Two months later from delivery there was no significant difference between 
group A and group B regarding to ultrasound abnormalities and levator ani weakness while there was a difference between the 
two groups in regarding with clinical findings.
Conclusion
Normal vaginal delivery without episiotomy in primiparous women is better than normal vaginal delivery with episiotomy as there 
is no perineal tenderness, no dyspareunia. Low incidence of  urinary, rectal incontinence, tear and perineal infection.

Keywords 
Clinical and ultrasonography; Primiparous; Normal vaginal delivery; Episiotomy.

INTRODUCTION

Pelvic floor dysfunction (PFD) is a disorder that includes pelvic 
organ prolapse (POP), urinary incontinence (UI), fecal incon-

tinence (FI), and overactive bladder (OAB) syndrome. The preva-
lence of  these conditions increases with age but, generally, PFD 
affects 20-50% of  women throughout their whole lives.1 Thus, 
PFD is common and has significant societal impact.2 Another im-
portant PFD risk factor is childbearing. Vaginal delivery has been 

considered the main contributing factor because of  damage to pel-
vic floor muscle, fascia, and nerves.3  

 However, benefits of  episiotomy include preventing ad-
vanced (3rd and 4th degree) perineal tears by using lateral or medio-
lateral incision types, easier suturing, decreased postpartum pelvic 
organ injury, cumulative evidence over recent decades strongly in-
dicate the lack of  episiotomy efficiency.4
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 Third stage of  labor starts by expulsion of  baby and ends 
by expulsion of  placenta. It’s duration about 20-minutes. Delivery 
of  placenta by conservative method (after delivery of  baby, ulnar 
border of  the left hand on funds and wait for signs of  placental 
separation which are, uterus start to contract, suprapubic bulge, 
elongation of  the cord, gush of  blood, massage the uterus and ask 
the woman to strain maximally during contractions to deliver the 
placenta. When placenta deliver hold it and roll it till deliver mem-
brane complete inspection for any missing parts give methergin, 
oxytocin and massage to prevent postpartum hemorrhage).4

 In 2009, cochrane collaboration meta-analysis of  ran-
domized controlled trials demonstrated that compared with rou-
tine episiotomy use, selective episiotomy significantly decreases the 
risk of  advanced perineal tears [relative risk (RR) 0.67] and overall 
need for perineal suturing (RR 0.71).5 Later no solid evidence for 
performing episiotomy in classical indications of  vacuum extrac-
tion or for preventing shoulder dystocia.

 The decision to perform episiotomy for preventing ad-
vanced tear is mostly based on previous experience of  the attend-
ing obstetrician, such as characteristic perineal parameters, with 
lack of  any scientific evidence supporting this management. 

 In accordance with cochrane collaboration meta-analysis, 
we hypothesized that avoiding episiotomy, compared with selective 
episiotomy use, may be related to decreased risk of  advanced peri-
neal tears, with no notable effect on other obstetric complications.6 

 Pelvic denervation may also contribute to levator ani inef-
ficiency, which would diminish urethral support and consequently 
induce UI with or without pelvic organ prolapsed.7 

 Transperineal ultrasound is used as a tool to evaluate pa-
tients with PFD. It is a simple and accessible method, radiation-
free, minimally invasive, cost-effective and has the benefit of  pro-
viding a real-time and dynamic appraisal of  the pelvic floor.8 

 Several studies have addressed the impact of  delivery on 
pelvic floor function. 

 Common methodologic flaws in these studies include use 
of  non-standardized outcomes, reliance on raw national data reg-
istries, relatively short follow-up, and conclusions based on small 
samples that might not address potential confounding factors.9

MATERIALS AND METHODS

This is a cross-section study of  primiparous women with a history 
of  delivery at Tanta University Hospital, Tanta, Gharbia, Egypt 
from August 2018 to August 2019. The cases were divided in two 
groups (vaginal delivery with episiotomy and without episiotomy) 
based on avulsion (major and minor) fourty-primiparous women 
with an interval after delivery 20 cases after normal vaginal delivery 
with episiotomy and 20 cases after normal vaginal delivery without 
episiotomy.

 An informed consent was obtained from all participants 
in this research. Any unexpected risks appeared during the course 
of  the research was cleared to all participants and the ethical com-
mittee on time.
 
Inclusion Criteria

1. Primiparous women undergo normal vaginal delivery with
    episotomy and primiparous women without episiotomy.
2. Average fetal weight. (2.5-3.5 kg) 
3. Average gestational age. (38-40 weeks) 
4. Normal liquor.
 
Exclusion Criteria 

1. Women with neurologic or muscular conditions and those with 
previous pelvic surgery were excluded.
2. Intra uterine growth restriction.
3. Macrosomic baby.
4. Oligohydrominos.
5. Premature rupture of  membrane.
6. Fetal distress.
7. Twins.

All patients were subjected to the following assessment:

1. Full history taking

2. Clinicalevaluation:

• Physical examination of  pelvic floor muscle.
• Digital palpation to assess the strength of  levator ani muscle.
• Transperineal US for evaluation of  levator ani muscle after   
   labor.
• Evaluation the women 24-hours after the delivery using yes  
  or no questions regarding symptoms of  urinary/anal inconti 
  nence, perineal complications.
• Evaluation the women 2-months after delivery by using ques- 
  tionnaires: the Pelvic Organ Prolapse/Urinary Incontinence  
   Sexual Function Questionnaire and the Pelvic Floor Distress.
• Patients were followed-up post-delivery 1-year.

RESULTS

Eighty-one primiparous females were assessed for eligibility to 
participate in this study. Thirty-four ones were excluded. The re-
maining 47 patients were allocated into two groups; (non-episiot-
omy group, n=20) and the other converted to (episiotomy group, 
n=27). Then only 20 participants in both groups were followed-up 
and analyzed (Figure 1).

 Pre-delivery haemoglobin was not significantly differ be-
tween the two groups 11.84±1.63 in Group A vs 11.49±1.39 in 
Group B with p-value 0.47.

Duration of the Third Stage Labor

Duration of  the third stage labor was not significantly differ be-
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tween the two groups 30.4±3.4 in Group A vs 30.1±4.0 in Group 
B with p-value 0.56.

After 24-hours from Delivery

1. A highly significant difference between Group A (with episioto-
my) and Group B (without episiotomy) regarding to US abnormal-
ities and degree of  tear with p-value 0.030 and 0.000 respectively. 

2. A highly significant difference between Group A and Group 
B regarding to the amount of  blood loss with p-value<0.001 and 
a significant difference between the two groups 10.96±1.05 in 
Group A vs 11.18±1.11  in Group B as regard post-delivery hae-
moglobin concentration with p-value 0.042.

3. As regard to clinical findings a significant difference in between 
the two groups with p=0.022 but regarding to levator ani weakness 
there was no difference in between the two groups with p=0.634.

After 2-month from Delivery

1. There is no significant difference between Group A and Group 
B regarding to US abnormalities with p-value (0.817). 

2. As regard to clinical findings there was a significant difference 
in between the two groups with p=0.042 but regarding to levator 
ani weakness there was no difference in between the two groups 
with p=0.634.

DISCUSSION

In the present study, the mean body mass index (BMI) was 
27.05±3.32 kg/m2 which agrees with the study deserved by Júnior 
et al10 who found the mean BMI was 27.3±4.5 kg/m2. As regard to 
maternal age, the mean maternal age was 24.60±4.17-years which 
agrees with the study done by Júnior et al10 who found the mean 
maternal age was 24.5±6.3-years. Araujo et al11 also stated that the 

mean maternal age was 29.8±5.9-years. In our study the mean ges-
tational age was 38.60±2.74-weeks which agrees with Júnior et al10 
where the mean gestational age was 38.9±1.3 weeks. In the present 
study, there is a highly significant difference between two groups as 
regard gestational age with p-value 0.043 which disagrees with the 
study done by Araujo et al11 where no difference between the two 
groups regarding to maternal age with p=0.93. Regarding to degree 
of  tear, in the Group A there was no tear in 16 cases, 1st degree tear 
in 2 cases, one case had 2nd degree tear and one case had 3rd degree 
tear. In the Group B there was no tear in 18 cases, 1st degree tear in 
2 cases with a high statistical significance difference in between the 
two groups. Javed et al12 study results demonstrated that 36.6% of  
their study group had intact perineum, 36% had first degree peri-
neal tears and 27.3% had second degree perineal tears which was 
significant in their study with p-value 0.001. Regarding to duration 
of  third stage of  labor, both Group A and Group B, there was no 
difference in duration (20-minutes each).

 Also the study of  Shahraki et al13 stated that 35% of  their 
study group had intact perineum, 45% had first degree perineal 
tears, 75% had second degree perineal tears, 15% had third degree 
perineal tears and 10% had fourth degree perineal tears which was 
significant in their study with p-value <0.05.

 The study also had been done by Rodriguez et al14 report-
ed that 22(9.9%) women in their control group developed third 
degree perineal tears compared to 10(4.5%) of  women in study 
group with p-value <0.001 but there was no significant difference 
between the frequency of  fourth degree perineal tears which was 
4.5% and 2.3% in the control vs study groups.

 Aqmaret al15 in their study the control group with episi-
otomy associated with higher frequency of  third degree perineal 
tears (3.7% vs 1.1%), and their groups had no fourth degree peri-
neal tears. 

 Parveen et al16 study also showed that there were reduc-
tion of  first degree perineal tears in control group as compared 
to study group (20 to 60%) with p-value 0.001 but second degree 
tear was seen significantly higher in control group as compared to 
study group (74 vs 44%) with p-value 0.002, while third degree tear 
was seen in (6%) in control group vs (0%) in his study group with 
p-value 0.079 that statistically significant.

 Levator ani muscle avulsion is defined as the separation 
of  the puborectal/pubococcygeus muscle complex from the ten-
dinous arch of  the levator ani muscle and is the most common 
form of  levator trauma study by Dietz et al.17 Avulsion may be 
a causative or aggravating factor for stress urinary incontinence 
(SUI) and is an indicator of  trauma to the perineal support system, 
commonly associated with venereal diseases (VD).11 

 In our study, there was no difference in between the 
two groups with p=0.634 regarding to levator ani weakness which 
agrees with the study done by Araujo et al11 where US evaluation 
identified no differences in levator ani thickness p=0.35-0.44, or 
presence of  major or minor levator ani avulsion p=0.10.
 

Figure 1. Study Chart
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 In the present study, there is no significant difference be-
tween Group A and Group B as regard neonatal intensive care 
unit (NICU) admission and fetal trauma with value (1.000) and 
(0.866) respectively. This is in agreement with Coutada et al18 in 
which NICU admission, fetal trauma were not statistically differ-
ent in their study and their control groups with p-value 0.99, 0470 
respectively. 

 It also matched with Aqmar et al15 study results showed 
that there was no significant difference between both groups ac-
cording to NICU admission with p-value 0.07. 

 The present study matched with Melo et al19 results 
showed that there were no significant different in NICU admission 
between both groups with p-value>0.999.

 There is a highly significant difference between Group 
A and Group B regarding to the amount of  blood loss with p-
value<0.001 and a significant difference between them as regard 
haemoglobin concentration with p-value 0.042. 

 In the present study the mean blood loss in Group A 
(with episiotomy) was (397.55±126.42 ml) and in Group B 
(without episiotomy) was (623.00±190 ml). This is in agreement 
with Thamaraveni20 study showed that the mean blood loss was 
(250±100 ml). In his study group and in the control group it was 
(200±50 ml). Which proof  the fact that there is more blood loss in 
episiotomy as compared to normal deliveries. 

 While in the study had been done by Apurva et al21 dis-
agree with our result as showed that the mean blood loss in their 
study group was (291.8±172.3 ml) and (341.9±192.7 ml) in their 
control group. However, the difference between the two groups 
was statistically not significant in their study. 

 In addition to Melo et al19 study showed there was also no 
statically difference in the mean blood loss between the study and 
control groups (257 ml vs 244 ml, respectively). 

 In the present study, there was a significant difference in 
between the two groups with p=0.022 regarding to clinical find-
ings (Uterine prolapse, urinary incontinent, rectal incontinent, 
tender perineal scar, perineal pain) which agrees with the study 
done by Araujo et al11 who stated that no significant difference 
among groups was observed regarding UI after delivery p=0.39 
loss of  muscle strength referred by the patient p=0.48, or evaluated 
through digital examination p=0.87. 

 One meta-analysis demonstrated a two fold increase in 
the risk of  developing long-term SUI, comparing VD with colpo-
suspension (CS).22

 
CONCLUSION

Normal vaginal delivery without episiotomy in primrparous wom-
en is better than normal vaginal delivery with episiotomy as there 
is no perineal tenderness, no dyparunia. Low incidence of  urinary, 

rectal incontience, tear and perineal infection. 
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ABSTRACT
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Background
Caesarean section (CS) rates have increased globally. The World Health Organization (WHO) recommends the use of  the Ten-
Group Robson classification as the global standard for assessing appropriateness of  CS. Nepal has higher-than-global average 
rates of  CS requiring further investigation into appropriateness. 
Aim
This study aims to investigate the caesarean section rates at tertiary care center in Nepal and make analysis based on the group-10 
classification. 
Methods
A retrospective cross-sectional study was carried out from 2016 April -2017 March in Lumbini Zonal Hospital, Butwal, Rupen-
dehi, Nepal. 3,817 women who birth over a 12-month period were analyzed using this classification. The caesarean rate, its indica-
tions were calculated and categorized into groups according to Robson’s 10-group classification. 
Results
Women with previous CS (Group 5) comprise the largest proportion (9.4%) of  the overall 26.41% CS rate. The second largest 
contributor was a singleton nulliparous woman with cephalic presentation at term (6.6% of  total 26.41%). Caesarean section rates 
in single breech pregnancies were very high (>65%). Robson’s Group 5 was the highest contributors to overall CS rate contribut-
ing 35% of  all C-sections, followed by Group 2 (24%), and Group 1 (13%). 
Conclusion
The ten-group classification helped to identify the main groups of  the subjects who contribute the most to the overall caesarean 
section rate. This study results suggest that women with previous CS are at risk for having another CS delivery in subsequent 
pregnancies and therefore there is an urgent need for a dedicated vaginal birth after caesarean section (VBAC) clinic to support 
this such women to ensure CS are only done when indicated. Furthermore, reducing the CS rate for nulliparous i.e. Group 1 and 
2 would, in the long-term, also reduce the size of  Group 5 in the future.

Keywords 
Cesarean rate; Caesarean section; Robson’s group classification.
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Table 1. Obstetric concepts considered for classification of women 
in the Robson's Ten Group Classification System

Ethnicity Caucasian

Category of pregnancy
Single cephalic pregnancy

Single breech pregnancy

Single oblique or transverse lie

Multiple pregnancies

Previous obstetric history
Nulliparous

Multiparous without a uterine scar

Multiparous with a uterine scar

Course of pregnancy
Spontaneous labor

Induced labor

Caesarean section before labor

Gestation Gestational age in completed 
weeks at the time of delivery

INTRODUCTION

Globally, an estimated 19 births per 1000 population occur an-
nually,1 out of  which 19% are caesarean deliveries.2 Caesar-

ean section (CS), a major surgical procedure, is essential to save the 
lives of  neonates or mothers in certain fetal and maternal medical 
conditions.3,4 Considering that few birth complications demand a 
surgical intervention, a very small CS rate is often considered a 
reflection of  the inadequate availability of  essential surgical facili-
ties. On the other hand, a CS rate above 16% suggests CSs being 
carried out in medically non-warranted conditions.5-7 A CS rate 
higher than 16% is also linked with no additional maternal health 
benefits,5 but an unnecessary exposure to the adverse outcomes 
including anesthesia complications, internal organ injury, infection, 
thromboembolic disease, neonatal respiratory distress, and other 
complications of  iatrogenic prematurity.8,9  

 However, the optimal threshold for CS rates is debatable. 
An expert group coordinated by the World Health Organization 
(WHO) in 1985 suggested that a CS rate higher than 10-15% is not 
justifiable.10 This cutoff, despite being used globally as the optimal 
cutoff, is criticized for being not founded upon sufficient global 
evidence.5,11 Interestingly, a recent review of  ecologic studies ar-
rived at a similar threshold for CS rates. The study concluded that a 
CS rate of  above 9-16% yields no maternal mortality saved hence, 
this range should be the optimal cutoff  while evaluating CS rates 
of  a population.5

 Epidemiologic studies report caesarean section rates 
much higher than the suggested cutoff  for most countries. Glob-
ally, 19.4% of  all births occur via a CS.2 This figure decreases 
to an estimate of  4.59%—an increment of  more than 400% in 
15-years—for Nepal.12 One study has reported a caesarean section 
rate in Nepal as high as 45.81% of  the institutional births.13 Con-
sidering the high CS rate as a predictor of  high preventable mater-
nal mortality, routine auditing of  the cesarean rates is essential.

 Of  the numerous techniques available for auditing CS 
rates, Robson’s Ten Group Classification System (RTGCS) is the 
most preferred method.14 Using basic obstetric characteristics 
like parity, history of  CS, gestational age, the onset of  labor, fe-
tal presentation and number of  fetuses, RTGCS categories the CS 
in women into ten mutually exclusive and all-inclusive categories 
(Table 1). RTGCS as a standardized tool of  caesarean section (CS) 
rates and indications, allows for clinical reviews, reflection and re-
search at local, regional and national levels to better guide health 
system planning future care and enables comparisons of  rate and 
indications as well.7 Recently, RTGCS has been recommended for 
use by the WHO and the International Federation of  Gynecology 
and Obstetrics.15,16

 This study analyzed caesarean section data from April 
2016 to March 2017 in Lumbini Zonal Hospital, Western Nepal. 
The objectives were to compare the respective proportions of  CS 
rates according to RTGCS categories and their contributing fac-
tors to identify major contributors to the cesarean delivery rates.

MATERIALS AND METHODS

Study Setting

This study was carried in Lumbini Zonal Hospital, Butwal, Rupan-
dehi, Nepal. It is one of  the oldest and the largest health facilities 
in Western Nepal. As a referral tertiary health facility, it provides 
services including super-specialized medical care.

Study Design and Participants

This study carried out a retrospective analysis of  the deliveries 
carried out between 2016 April-2017 March. In the study period, 
9261 deliveries were carried out in the hospital. Assuming 20% CS 
rate according to global prevalence, 5% allowable error and a finite 
population correction to the calculated sample size, our plan was 
to capture the data of  at least 3,695 women female study partici-
pants for this study.

 A register of  all female patients undergoing delivery in 
the hospital within a year was obtained from the labor room. First, 
a randomly selected patient file number was chosen and thereafter 
identification (ID) of  women to be included in this study. Second-
ly, skipping every two consecutive IDs file numbers, 3,817 women 
were selected for inclusion in the study. Finally, detailed obstetric 
information was extracted from the medical records of  each par-
ticipant. The extracted information included parity, history of  CS, 
gestational age, the onset of  labor, fetal presentation and number 
of  fetuses.
 
Ethics

This study is based on a secondary analysis of  hospital records and 
did not include any face-to-face interaction with the women receiv-
ing safe motherhood service. The data were anonymized prior to 
extraction of  hospital records. The study protocol was approved 
by Nepal Health Research Council.

Statistical Analysis 

Data were entered in EpiData (version 3.1, The EpiData Associa-
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tion, Odense, Denmark). For statistical analysis, data were export-
ed to R (version 3.3.3, R Project for Statistical Computing). First, 
the proportion of  each type of  delivery conducted in the study 
population was computed and thereafter the proportions of  rela-
tive size of  the group; CS rate; and contribution of  each RTGCS 
group to all CSs were calculated.

RESULTS

Among the 3,817 women who had received delivery service in the 
study period, 2605 (68.25%) had undergone normal delivery, 177 
(4.62%) had undergone instrumental delivery and 1008 (26.41%) 
had undergone CS for delivery. For complete information, see 
Table 2.

 Table 3 shows the distribution of  deliveries by RTGCS. 
When comparing the relative proportion of  the studied deliveries 
(Table 3: Relative size of  the group), highest proportion of  deliv-
eries in the hospital were in Group 1 (nulliparous, single cephalic, 
≥37-weeks, in spontaneous labour: 26.33%) and in Group 2 (nul-
liparous, single cephalic, ≥37-weeks, induced or CS before labor: 
23.32%). Similarly, Group 8 (all multiple pregnancies (including 
previous CSs)) and Group 9 (all abnormal lies (including previous 
CSs)) made up 0.60% and 0.68% of  all deliveries in the hospital 
respectively.

 A comparative evaluation of  CSs in each RTGCS group 

(Table 3: CS rate) revealed that CSs were above 50% in Group 5 
(previous CS, single cephalic, ≥37-weeks: 79.12%), Group 6 (all 
nulliparous single breech: 68.18%), Group 7 (all multiparous single 
breech (including previous CS): 71.43%), Group 8 (all multiple 
pregnancies (including previous CS): 56.52%), and Group 9 (all 
abnormal lies (including previous CS): 76.92%).

 A breakdown of  CS in RTGCS group as the percentage 
of  all CSs in the study period (Table 3: Contribution to all CS) 
points that Group 1 (nulliparous, single cephalic, ≥37-weeks, in 
spontaneous labor: 13.89%), Group 2 (nulliparous, single cephalic, 
≥37-weeks, induced or CS before labor: 24.80%), and Group 5 
(previous CS, single cephalic, ≥37-weeks) were the top-three con-
tributors of  CSs carried out at Lumbini Zonal Hospital in the 
study period.

DISCUSSION

In this retrospective analysis of  annual data on delivery conducted 
in Lumbini Zonal Hospital, it was found that 26.41% of  the de-
liveries were conducted via CS. When compared across women of  
the different obstetric profiles, it was observed that CS rates varied 
from 6.22-79.12%. With the documentation of  the differential CS 
rate, this study identifies population groups that are at a higher 
than average risk of  CS.

 The study findings report a higher CS rate in the hospital 
compared to the global rate. Previous hospital-based studies on CS 
rates in Nepal report prevalence estimates of  4.59-45.81%.13,17,18 
For comparison, the global CS rate is estimated to be 18.6% (range: 
6-27.2%) with a high rate in the most developed countries and a 
low rate in the least developed countries.19 Though there is an as-
sociation between a country’s improving economic conditions with 
increasing CS rates; high CS rates are associated with higher bur-
den of  poor maternal health outcomes. These include: increased 
risk of  blood transfusion, hysterectomy, intensive-care unit admis-
sion, other severe maternal outcomes and preventable deaths if  CS 
is carried out in medically unindicated conditions.9

Table 2. Obstetric Characteristics of Women Included in the Study

Delivery Type Number of Women Percentage

LSCS before labor (emergency) 210 5.50

LSCS elective 465 12.20

LSCS after labor 360 9.43

Instrumental delivery 177 4.62

Normal Delivery 2605 68.25

Total 3817 100.00

Table 3. Classification of Delivery by Robson's Ten Group Classification System

Group Obstetric Characteristics Relative Size of 
the Group#

Cesarean  
Section Rate#

Contribution to all 
Cesarean Section#

1 Nulliparous, single cephalic, ≥37-weeks, in spontaneous labor 1,005/3817 (26.33) 140/1005 (13.93) 140/1008 (13.89)

2 Nulliparous, single cephalic, ≥37-weeks, induced or cesarean 
section before labor 890/3817 (23.32) 250/890 (28.09) 250/1008 (24.80)

3 Multiparous (excluding previous cesarean section), single 
cephalic, ≥37-weeks, in spontaneous labor 723/3817 (18.94) 45/723 (6.22) 45/1008 (4.46)

4 Multiparous (excluding previous cesarean section), single 
cephalic, ≥37-weeks, induced or cesarean section before labor 402/3817 (10.53) 55/402 (13.68) 55/1008 (5.46)

5 Previous cesarean section, single cephalic, ≥37-weeks 455/3817 (11.92) 360/455 (79.12) 360/1008 (35.72)

6 All nulliparous single breech 88/3817 (2.31) 60/88 (68.18) 60/1008 (5.95)

7 All multiparous single breech (including previous cesarean 
section) 49/3817 (1.28) 35/49 (71.43) 35/1008 (3.47)

8 All multiple pregnancies (including previous cesarean section) 23/3817 (0.60) 13/23 (56.52) 13/1008 (1.29)

9 All abnormal lies (including previous cesarean section) 26/3817 (0.68) 20/26 (76.92) 20/1008 (1.98)

10 All single cephalic, <37-weeks (including previous cesarean 
section) 156/3817 (4.09) 30/156 (19.23) 30/1008 (2.98)

#Data are proportion (percentage)
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 Of  the factors influencing caesarean section rates, hu-
man factors have a major contribution. For instance, in the United 
States, the risk of  having a CS can increase by ten-folds depending 
upon which hospital a pregnant woman visits,20 and by three-folds 
depending upon which delivery nurse a woman is assigned to.21 
However, no study in Nepal has assessed the role of  human fac-
tors on the proportion of  medically unindicated CSs till date.

 This study observed that Group 1 and Group 2 were the 
top-two contributors of  pregnant women whose data were ana-
lyzed in this study. Group 1 and 2 include nulliparous women who 
are a crucial population segment for the prevention of  the index 
CS prior to women being exposed to higher risk of  a CS in the later 
pregnancies.22 This observation is in partial conformity with other 
studies employing RTGCS classification which report Group 1 and 
Group 3 as the largest proportion of  the study population.17,22

 Women in Group 5, with a history of  CS, constituted 
11.92% of  the women in our study. This finding is of  importance 
as a woman who has already given birth with a CS is at a higher 
risk of  undergoing either medically warranted or elective CS in 
her next pregnancy due to fear of  complications.23 Though the 
proportion of  women in Group 5 currently is not very high, it is 
likely to continue increasing as the CS rates in Nepal is on the rise,12 
and increases in CSs in other groups ultimately drives an increase 
in Group 5. Control of  CS rates in this group is challenging as a 
history of  CS is an independent determinant of  caesarean sections 
in subsequent pregnancies.

 The rate of  CS in Group 1, nulliparous single cephalic 
women with a gestation of  ≥37-weeks and spontaneous labor, was 
13.93%. CS rate for Group 2, nulliparous single cephalic women 
with a gestation of  ≥37-weeks and induced or CS before labor, 
was 28.09%. To compare, a study from Central Nepal reports that 
30.2% and 11.5% of  CSs were done in women belonging to Group 
1 and 2 respectively.17 Typically, Group 1 and 2 represent one of  
the population groups with the least risk of  CS, assuming a low 
prevalence of  medical conditions that warrant CSs. Our observa-
tions of  a high CS in these groups provide valuable insight into the 
population segments to target for achieving control of  unneces-
sary CS rates. Robson et al. report that for the control of  CS, the 
focus should be on Group 1 and 2 if  they bear a high rate of  CS.24 
Further research is needed to understand whether or not the high 
CS rates in Groups 1 and 2 is due to women’s preferences and what 
can be done to address it.

 Women with a previous history of  CS had the highest 
rates of  all RTGCS groups in this study. This observation is in 
conformity with the global evidence: both in the developed and 
developing countries: women with a history of  CS prefer to avoid 
vaginal delivery in their later deliveries as the risk of  uterine rup-
ture and other maternal morbidities in vaginal delivery following 
CS is higher.25 However, vaginal birth following a previous cesar-
ean section (VBAC) is associated with maternal health benefits and 
limited risks compared to a having another delivery by CS.26 The 
establishment of  a dedicated clinic to counsel pregnant women 
during their antenatal checkup has been found to be successful 
at promoting VBAC rates.27 Piloting a similar intervention in the 

health facilities of  Nepal can be effective in achieving the targeted 
objective of  promoting vaginal delivery rates, especially in women 
belonging to Group 5.

 Caesarean section rates in single breech pregnancies in 
this study were very high (>65%) and this could be due to the fact 
that as breech pregnancy is considered as an abnormal condition, 
the pregnant women may opt to receive a CS. The evidence, how-
ever, suggests that breech pregnancy is not linked to major com-
plications,28 and vaginal delivery is advisable for breech pregnancy 
too.29

 The authors acknowledge that this study has a few limita-
tions. Firstly, this study analyzed a sample of  women undergoing 
delivery service within the duration of  one year. Ideally, a multi-
year study would provide comprehensive knowledge on the CS 
rates and would present an understanding of  the trend in CS rates 
over time. Secondly, the women that were studied were enrolled 
from a single health facility, so the representativeness of  the study 
findings to other parts of  the country remains doubtful. Despite 
these limitations, it is expected that the findings of  this study pro-
vide evidence for targeted interventions for high-risk populations 
and baseline information for cross-country comparison in future 
studies.
 
CONCLUSION

The CS rate in Lumbini Zonal Hospital was far higher than the 
suggested optimum CS levels. Evidence of  the high prevalence of  
CS and the concentration of  CS in certain obstetric populations, 
as identified by this study, should be taken into consideration while 
formulating initiatives to direct public policies for the manage-
ment of  CSs. This study suggests further research be undertaken 
such as a retrospective analysis of  CS rates for multiple years to 
identify trends. Developing risk profiles of  women at high-risk of  
CS serves to provide evidence for devising timely interventions to 
limit CS rates for medically unwarranted conditions.
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