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INTRODUCTION 

Postpartum haemorrhage (PPH) is a life-threatening 

complication that occurs suddenly and unexpectedly. It is 

the most commonly reported complication and the 
leading cause of maternal deaths (29.6%).1 PPH is 

defined as blood loss ≥500 ml within 24 hours after birth, 

while severe PPH is blood loss ≥1000 ml within 24 hour.2 

The incidence of PPH from India had been reported to be 

2%-4% for vaginal deliveries and 6% for caesarean 

sections, with uterine atony being the main cause in 

almost 50% of the cases.3,4 Around 140,000 deaths, 

equating to 1 every 4 min, happen as a result of this 

complication globally.5,6 Once bleeding starts, death can 

occur in around 2 hours, which leaves a little time for 

safe referral and effective care, unless available 

immediately. A better understanding of the factors 

associated with PPH maternal mortality is critical for 

preventing maternal deaths. The purpose of this study 

was to understand through maternal death case reviews, 

about various direct and indirect contributors of maternal 

death due to PPH.  

METHODS 

A retrospective observational study was carried out for a 

period of seven years at tertiary care hospital located in 
rural area in Maharashtra, India. Approximately 10,000 
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deliveries take place per year in this hospital. Majority of 

complicated and high-risk cases are referred to this 

hospital from nearby towns and villages. The hospital has 

blood bank facility 24 hours a day. Initial assessment of 

every PPH case is done in obstetric triage. As soon as 
severe shock was recognized, the anti-shock garment was 

placed around patient. Blood loss was estimated through 

clinical and laboratory parameters and treatment is 

instituted immediately as per PPH management protocol. 

Shock index was calculated. Vital signs were monitored 

every 15 minutes, hourly urine output and intermittent 

oxygen saturation were used to monitor patients during 

the use of the anti-shock garment. Definitive medical or 

surgical management of cases was done. Cases of severe 

PPH in shock were managed in obstetric HDU and were 

shifted to surgical intensive care unit following any major 

surgical intervention. Massive blood transfusion was 

given, whenever indicated. 

Case record of every maternal death due to postpartum 

haemorrhage was reviewed. The discussion points of the 

case during maternal death surveillance and response 

(MDSR) were noted. The information on variables like 

age, parity, antenatal registration, type of delivery, place 

of delivery, cause for PPH, time interval between PPH 

and admission to tertiary care hospital, time interval 

between PPH and death, condition of patient at the time 

of admission, shock index, type of treatment given to 

case and subsequent outcome was noted.  

Statistical analysis 

The data was collected, compiled, analyzed to draw 

conclusions of the study.  

RESULTS 

There were 60,965 deliveries during seven years study 

period. During this period there were 86 maternal deaths 

with maternal mortality ratio of 141 per one lakh live 

births. There were 18 maternal deaths due to postpartum 

haemorrhage, thus approximately 19 percent of maternal 

deaths were due to postpartum haemorrhage. It was 

observed that 61 percent of the maternal deaths occurred 

in the age group of 20-25 years and 33 percent maternal 
deaths were in the age group of 26-30 years. There was 

no death in a teenage mother. Only one maternal death 

took place in a woman above 30 years (Table 1). 

Sixty one percent of maternal deaths took place in multi-

parous women and thirty nine percent in primi parous 

women. There was no death in grand multi-parous 

woman. Ninety four percent of the women who died were 

un registered to the hospital. Seventy percent of them 

were registered with some other hospital, either in public 

or private health facility (Table 1). 

The average distance between referring hospital and 

referral hospital was 30 kilo-meters with fairly good road 

conditions. The time interval between referral from 

peripheral hospital and admission to referral hospital was 

1-2 hour and 3-4 hours each in twenty seven percent 

cases. Forty six percent cases reported to referral hospital 

after four hours of referral (Table 1). 

Table 1: General profile of cases of maternal deaths. 

General profile of cases of 

maternal deaths 
No. (%) 

Age group  

Less than 20 years 0 (0.00%) 

20-25 years 11 (61.10%) 

26-30 years 6 (33.33%) 

Above 30 years 1 (5.55%) 

Parity  

Primi 7 (38.90%) 

Para 2-para 4 11 (61.10%) 

Para 5 and above 0 (0.00%) 

Registration status  

Registered 1 (5.55%) 

Unregistered 17 (94.44%) 

Time interval between PPH and admission to 

tertiary care hospital 

Up to 1 hour 0 (0.00%) 

1-2 hours 2 (11.10%) 

3-4 hours 3 (16.66%) 

More than 4 hours 5 (27.77%) 

Co morbid conditions  

Yes 12 (66.66%) 

No 6 (33.33%) 

Associated co morbid condition 

Anaemia 2 (11.10%) 

PIH 3 (16.66%) 

Liver disorder 1 (5.55%) 

APH 4 (22.22%) 

Thrombocytopenia 1 (5.55%) 

Interval between PPH and death 

Less than six hours 2 (11.10%) 

6-24 hours 10 (55.55%) 

24-48 hours 5 (27.77%) 

48-72 hours 1 (5.55%) 

 More than 72 hours 0 (0.00%) 

Eighty eight percent cases had atonic type of PPH, 

whereas six percent cases each, had either traumatic or 

mixed type of PPH. Sixty seven percent cases had 
associated co morbid conditions. Common among them 

were pregnancy induced hypertension (25%), accidental 

haemorrhage (25%), liver disorder (8%), anaemia (75%) 

or thrombocytopenia (8%) (Table 1). 

Eleven percent cases died in less than six hours of PPH. 

Sixty seven percent cases died in between 6 hours and 

first 24 hours of PPH, twenty eight percent died in 

between 24-48 hours and six percent died within 48-72 

hours of development of PPH (Table 1). Forty five 

percent of women had delivered private nursing home or 
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maternity hospital, thirty nine percent had delivered at 

tertiary care hospital and remaining sixteen percent had 

delivered in public health facility (Table 2).  

The mode of delivery in sixty six percent cases was by 

vaginal route and remaining forty percent were delivered 

by caesarean section (Table 2). 

Table 2: Clinical profile of cases of maternal deaths. 

Clinical profile of cases of maternal 

deaths 
No. (%) 

Place of delivery  

Public health facility 3 (16.66%) 

Private nursing home 8 (44.44%) 

Medical college hospital 7 (38.90%) 

Mode of delivery  

Spontaneous vaginal 12 (66.66%) 

Instrumental vaginal 0 (0.00%) 

Caesarean section 6 (33.33%) 

Type of PPH  

Atonic 16 (88.90%) 

Traumatic 1 (5.55%) 

Mixed 1 (5.55%) 

Haemoglobin level on admission 

Less than 4 grams 6 (33.33%) 

4-7 grams 8 (44.44%) 

7-10 grams 3 (16.66%) 

More than 10 grams 1 (5.55%) 

Shock index  

Up to 0.7 0 (0.00%) 

 0.8-up to 1 0 (0.00%) 

 1-2 8 (44.44%) 

More than 2 3 (16.66%) 

Un-recordable blood pressure and pulse 7 (38.90%) 

Management  

Medical management 6 (33.33%) 

Surgical management 0 (0.00%) 

 Medical +surgical 11 (61.11%) 

 ICU management 16 (88.88%) 

 Massive blood transfusions 10 (55.55%) 

Surgical interventions  

Obstetric hysterectomy 11 (61.11%) 

 B-Lynch compression suture 3 (16.66%) 

 Stepwise devascularisation 5 (27.77%) 

Shock index was calculated in obstetric triage on arrival. 

Forty four percent cases had second degree (estimated 

blood loss of 1-2 litres) shock, seventeen percent had 
third degree (estimated blood loss of 2-3 litres) and thirty 

nine percent cases had forth degree (estimated blood loss 

of more than 3 litres) shock (Table 2).  

Blood haemoglobin was estimated at the time of 

admission. Seventy eight percent cases had severe 

anaemia (blood haemoglobin level of less than seven 

percent). Thirty four percent cases had haemoglobin level 

of less than 4 grams percent (Table 2). 

Sixty one percent cases required combined medical and 

surgical management. Thirty nine percent cases were 

managed by only medical method. Surgical interventions 
in the form of obstetric hysterectomy was performed in 

sixty one percent cases, B-Lynch compression suture was 

applied in 17 percent cases and step wise 

devascularisation was done in twenty eight percent cases. 

Eighty eight percent cases were transferred to intensive 

care unit and fifty six percent cases required massive 

blood transfusion in the form of packed cell volume, 

fresh frozen plasma or platelets (Table 2). 

DISCUSSION 

Postpartum haemorrhage (PPH) is the leading cause of 

maternal mortality in India. It is unfortunate that young 

women are dying during the physiological process of 
delivery. This complication occurs irrespective of place 

of delivery and mode of delivery. It is very important that 

all deliveries are conducted at a place, where there is 

complete preparedness for management of this 

complication. If the woman developed PPH in a 

secondary or tertiary level hospital, the immediate 

medical and surgical interventions are possible to save 

her life. It is not so, when woman delivers at home or in a 

small ill-equipped hospital. Extra care must be taken, 

when there is some high-risk factor is identified during 

course of pregnancy, which can result in to PPH. At times 
there is no detection of high-risk factors or there is 

ignorance about it, leading to catastrophe. 

It was observed in the present study that average age of a 

woman who died due to PPH was only 24 years. This is 

because of early age of marriage in Indian culture and 

lack of contraceptive use. It was observed that there were 

more deaths among multipara than primipara. There were 

no deaths among grand multipara in the present study 

group. 

Timely diagnosis of PPH and decision to transfer to 

hospital or tertiary care centre is very crucial. Time lapse 

between occurrence of PPH and reaching to tertiary care 
facilities determines the outcome. Unfortunately, there is 

very narrow margin of safety as regards to time. 

Treatment received in first two hours, following PPH 

determines the survival. Crucial time is lost in transfer of 

patient to higher centres. At times, patients are transferred 

as per transfer protocols of the health care centres, which 

may further result into delay in reaching to tertiary care 

centres, as small health facilities, including primary 

health centres and rural hospitals are not equipped and do 

not have specialist doctors and blood transfusion 

facilities. In the present study, delay was observed in 
cases referred from private nursing homes. In low-

resource settings, delays in identifying hemorrhage, 

delays in transport to facilities from a home birth or from 

primary care centers, and delays in receiving definitive 
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therapies upon arrival at tertiary facilities contribute to 

high rates of maternal mortality and morbidity secondary 

to hypovolemic shock.7 

In the present study, prior communication to referral 

hospital was not done in 50% cases. If there is prior 
communication from referring centre to referral centre, 

the referral hospital can organize the emergency team and 

the set-up, by the time case is received in the triage. 

Referral hospital can also pass on some instructions or 

suggestions to referring centre regarding treatment during 

transfer. Referring hospital must send a referral chit with 

all important salient features of the case that includes 

mention about the vital parameters and the treatment 

given to the case before transfer. Unfortunately, many 

referring centres either do not give details of the 

condition and treatment or give false information with the 

fear of medico legal litigations. 

In the present study, it was observed that the average 

distance from referring hospital to referral hospital was 

approximately 25-30 kilo-meters with actual travel time 

of 30-40 minutes. Not a single case reached to the referral 

hospital within one hour of PPH. The time between 

occurrence of PPH and admission to referral hospital was 

up to two hours in twenty seven percent cases, was up to 

three hours in twenty seven percent cases and was more 

than three hours in forty six percent cases. These findings 

suggest significant delay in transfer of these cases. Delay 

in diagnosis of PPH and decision making for transfer and 
arranging transfer are two main reasons for delay in 

admission to referral hospital. In eighty percent cases, 

there was no proper referral chit with the case. The 

treating physician had to call up the referring centre to get 

additional treatment details. 

There are many studies that have proven the importance 

of stabilization of patient through first aid and timely 

transfer. A pregnant woman suffering from severe 

haemorrhage can die within two hours, unless she 

receives immediate and prompt medical care; therefore, 

when delay in managing haemorrhage occurs, first aid is 

needed to resuscitate and stabilize women with 
hypovolemic shock until definitive treatment is 

obtained.8-10 

In the present study, all cases of maternal deaths due to 

postpartum haemorrhage had high shock index. Forty five 

percent cases had estimated blood loss of around 2 litres, 

seventeen percent cases had estimated blood loss of 

around three litres and thirty nine percent women had 

estimated blood loss of more than three litres. These 

cases of severe blood loss had come with un-recordable 

blood pressure and pulse at the time of admission. Four 

cases were admitted in gasping condition and were 
intubated in triage area and immediately shifted to 

operation theatre or intensive care unit for further 

management. It was observed that shock index at the time 

of admission in cases postpartum haemorrhage predicts 

the maternal outcome as regards to survival. 

In the present study, sixty six percent women had vaginal 

delivery and remaining thirty four percent had undergone 

caesarean section. Seven out of eighteen maternal death 

cases had delivered at Pravara Rural hospital. There were 

three cases of severe concealed accidental haemorrhage 
referred from outside, which either had vaginal delivery 

or caesarean section. There was severe couvelaire uterus 

in all the cases resulting in severe uterine atony. There 

were two cases of placenta previa increta. The bleeding 

could not be controlled by medical and surgical methods. 

These women had severe degree of shock, in spite of 

replacement of blood and blood products. There were two 

cases of complete inversion of uterus with severe 

hemorrhagic shock, who had delivered at government 

hospital and referred in sever degree of hemorrhagic 

shock. Medical and surgical interventions did not result 

in improvement in shock. 

Surgical intervention in the form of either B Lynch suture 

or stepwise devascularization including internal iliac 

ligation was performed in 8 cases and obstetric 

hysterectomy was required in 11 cases. In spite of 

availability of all modalities of treatment for PPH under 

one roof, expert opinion, surgical expertise, ICU with 

intensivist back-up, senior anesthetists and availability of 

adequate blood and component therapy, these deaths 

could not be averted. The main reason being delay in 

diagnosis and decision to refer and delay in transport. On 

availability of adequate blood and blood components 
facility at peripheral hospitals have contributed in rapid 

deterioration of condition of the patient. In order to 

maintain the blood pressure, multiple bottles of 

intravenous fluid and plasma expanders are infused by 

the private practitioners, which later on resulted in 

dilutional coagulopathy. Out of 11 cases, who were 

referral in from smaller hospitals, only two cases came 

with two intravenous lines. Five cases had working single 

intravenous line and remaining four had no intravenous 

line. 

There is definite role of uterine balloon tamponade 

(UBT) in management of atonic PPH. The device is easy 
to use, cheap and can be inserted by health worker like 

ANM or medical officer at primary health centres. There 

is enough evidence in support of usefulness of UBT in 

control or reduction of atonic PPH.11-17 The UBT can 

either control or stop the blood loss or at least reduce the 

blood loss in severe cases of atonic PPH, while patient is 

being transferred to higher centre. Training of PHC staff 

in diagnosis of atonic PPH and differentiating between 

atonic and traumatic PPH is essential before introduction 

of UBT.  

Results from the use of the Non-pneumatic Anti- Shock 

Garment (NASG) to stabilize women with obstetric 

haemorrhage have been published in a case series, a pilot 

study, and two small comparative studies.18-22 The non-

pneumatic anti-shock garment (NASG) is a first-aid 

device that can save lives of women experiencing 

obstetric haemorrhage from any aetiology.23 The NASG 
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is a simple neoprene and Velcro device that looks like the 

bottom half of a wetsuit cut into segments. The use of the 

NASG reportedly addresses the immediate life-

threatening complication by reversing hypovolemic 

shock among mothers having shock due to PPH and 
returns blood to the heart, lungs, and brain by applying 

pressure to the lower body and abdomen.24 The use of an 

NASG can stabilize a patient while awaiting transport, 

during transport, or during delays in receiving care at 

referral facilities.25-27 A cluster randomized clinical trial 

(CRCT) was conducted in Zimbabwe and Zambia to 

determine if early application of the NASG at the primary 

health facility level improved outcomes compared to later 

application at the referral facilities.28 

Preparedness of tertiary care centre to deal with obstetric 

emergencies is very essential. Avoidance of any delay 

helps in reducing the blood loss. Intelligent anticipation 
regarding PPH, while delivering high risk woman helps 

in immediate interventions. Prompt communication at 

every level saves time and improves outcome. 

Communication from peripheral hospitals to a referral 

hospital before shifting the patient is helpful. That 

confirms the availability of specialist at the referral 

hospital and tertiary care centre gets time for it 

preparedness to deal with the emergency. Operation 

theatre and surgical team can be spared or prepared 

during transit time of the patient. Encouraging 

institutional delivery has all the advantages as stated 
above. It reduces the need for transfer and saves time, 

limits the blood loss and keeps the patient condition 

stable till definite management is planned. High-risk 

pregnancies are prone for development of PPH. Detection 

of high-risk factors by peripheral health workers and 

timely transfer to higher centre can avoid the 

complication like PPH. Severe anaemia, severe 

hypertension, liver disorders and women with previous 

history of third stage complications must be refereed to 

higher centres for further evaluation. Delivery plan must 

be ensured for these women. The patient and relatives 

must be told about the risk of haemorrhage and risk to 
life of the woman. Every primary health centre must keep 

its labour room ready for management of PPH. PPH tray 

must have all essential drugs especially the oxytocic 

drugs. A checklist of contents of PPH tray must be 

available in labour room. ANM and medical officers at 

PHC must monitor round the clock availability of 

essential drugs in PPH tray. Regular refresher training of 

PHC staff on common obstetric emergencies will help in 

improving their knowledge and skills required in saving 

lives. 

Many maternal deaths can be avoided, if these women get 

blood and surgical interventions at the referral hospital, 

especially at maternity homes run by gynecologist or 

Ayurveda practitioners. Presently, the cases are referred 

to higher centres in shock due to the fear of litigations or 

fear of damage to the hospital and physical harm to 

doctor or owner of the hospital by relatives or the mob, if 

woman dies in their set up. Instead, if a team of specialist 

doctors available in the vicinity or the town come 

together and act quickly in order to save the woman, 

many deaths can be avoided. 

CONCLUSION 

Atonic postpartum haemorrhage is common among high 

risk pregnancies. Its incidence can be lowered by 

universal adoption of AMTSL. Institutional deliveries 

will help prevent and mange this complication in a 

effective manner. Facility preparedness in all respect will 

prevent deaths due to atonic PPH. Wise and prompt 

decisions regarding use of different modalities or 

combination of modalities will save lives. Technical 

expertise, confidence and surgical skills are essential to 

manage complicated cases. Anaesthesia, ICU back up 

and availability of blood and component facilities 

improve clinical outcome. Avoidance of delays in 

diagnosis and transfer, high risk pregnancy identification 
and timely referral, capacity building of peripheral health 

workers in use of medication and uterine balloon therapy 

and non-pneumatic anti-shock garment will go a long 

way in reducing the maternal mortality related to atonic 

postpartum haemorrhage. 
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