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[bookmark: _Toc52224508]ABSTRACT 
[bookmark: _Toc52224509]Background: Emergency peripartum hysterectomy is a life-saving surgical procedure that is associated with maternal morbidity and mortality, especially in developing countries.
[bookmark: _Toc52224510]Objective: To evaluate the incidence, indications, postoperative maternal complications and maternal and neonatal mortality of emergency peripartum hysterectomy at St. Paul’s Millennium Medical College in Addis Ababa, Ethiopia.
[bookmark: _Toc52224511]Methods: We conducted a cross sectional study with review of medical records of all Emergency Peripartum Hysterectomy cases performed from January 2016 to December 2019 by using a pre-prepared, structured data extraction format; data entered with EpiDATA 3.1 and analyzed using StataCorp. 2015. Stata Statistical Software: release 14. Colledge station, TX” StataCorp. LP.
[bookmark: _Toc52224512]Result: There were 39,629 deliveries in the study period with majority being vaginal deliveries 64.3% (25,470/39,629). There were 105 emergency peripartum hysterectomies in the same period making the rate 2.6 per 1000 deliveries. Majority 68.5% (72/105) were not booked. The most common indication for emergency peripartum hysterectomy were uterine rupture 60% (63/105), postpartum hemorrhage from intractable uterine atony 21.9% (23/105) and accreta with or without previa 14.7% (14/105); but for those booked  were postpartum hemorrhage 33.3% (11/33), accreta with or without previa 30.3%(10/33), uterine rupture27.2% (9/33) . Eighty-eight mothers had one or more post op complications with the most common complications documented being anemia (80.9%), puerperal fever (12.4%), acute kidney injury (9.5%), and relaparotomy (6.7%).  The most common intraoperative iatrogenic injuries were bowel injury 2 out of 105(1.9%) and one ureteral transection (0.9%).   There were 5 maternal deaths making the case fatality rate 47.6 per 1000. Neonatal outcome was registered for 102 cases of which 53(52%) were stillbirths.
[bookmark: _Toc52224513]Conclusion: uterine rupture, postpartum hemorrhage and accreta were the main reasons for emergency peripartum hysterectomy.
[bookmark: _Toc52224514]Keywords:  Emergency Peripartum Hysterectomy, Incidence, Indications, Complications, Maternal Outcomes.
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[bookmark: _Toc52224516]INTRODUCTION 
Emergency peripartum hysterectomy (EPH) is a life-saving Obstetric procedure reserved for postpartum hemorrhage which is not amenable for medical treatment and conservative surgery and also for abnormal placentation which is beyond the conservative surgical methods. It is removal of part or whole of the uterus during cesarean section, following cesarean section, immediately after vaginal delivery or during puerperium in order to reduce maternal death from grave complications related to child birth in the intra partum or post-partum period within 42 days (1-3). It is associated with significant morbidity and mortality with significant psychological trauma to the family as a whole. It is listed by the WHO as an identification criterion for maternal near miss(4, 5). 
The incidence of EPH reported in the literature varies around the world, ranging from 0.64 to 5.09 per 1,000 deliveries(6). In high income countries less than one in 1000 deliveries is complicated by peripartum hysterectomy, whereas in Nigeria and Pakistan the incidence is 4(7) and 11 per 1000 deliveries, respectively (2). Another literature states that the incidence of EPH varies from 0.2–1.6 per 1000 deliveries per year in developed countries(7), with a higher incidence in developing countries(8). The rate of EPH in a study done at tertiary institution in a developing country was 4.0 per 1000 deliveries. Another Multicenter Study done in Nigeria over four years at three facilities found a rate of 2.6 per 1000 deliveries(9). In South Africa the incidence is high, 0.95% of peripartum hysterectomies (9.5/1000 births)(10). Prevalence in low and lower middle income settings were much higher than in upper middle and high income Settings: 2.8 compared with 0.7 per 1,000 deliveries. A comparison of institutional figures shows that the prevalence ranged from 0.2 in Norway, Denmark, Ireland, and Turkey to 10.1 per 1,000 deliveries in India.(7, 11). 
There are many causes necessitating an EPH. Recent studies have demonstrated abnormal placentation as a leading cause for EPH due to an increase in number of pregnant women with a history of previous caesarean deliveries. In a meta-analysis, of 128 studies:- placental pathology was most common in high income (47.6% compared with 37.6% in other settings, P <.01) and uterine rupture in lower middle income settings (53.5% compared with 25.7% in other settings, P <.01); 397 of 7,643 women died mortality rate was 5.2 per 100 hysterectomies; and mortality was higher in low and lower middle income settings compared with upper middle and high-income settings: 11.9 compared with 2.5 per 100 hysterectomies (12).
Although EPH may represent a life-saving intervention for patients with conditions such as placenta accreta–percreta and hemorrhage from uterine atony refractory to other treatment the procedure commonly results in morbidity with risk of death ranging from 1% to 6%(13). In one retrospective analysis of 72 cases of EPH, there was one cardiac arrest secondary to hypovolemia, and 84% of the women received blood transfusions with more than half of these women meeting the criteria for massive transfusion protocol (≥4 units of packed red cells). Urinary tract injury and venous thromboembolism were some of the other complications among our cohort of women(3). In another study, the most frequent sequelae were febrile morbidity (19.2%) and disseminated intravascular coagulation (13.5%). Maternal mortality was 17.7% whereas perinatal mortality was 37.5%(14). In a systematic review and metaanalysis across different income settings, the perinatal mortality rate was highest in lower middle income (57.2%) and lowest in high income settings (5.6%)(12).
[bookmark: _Toc13936141][bookmark: _Toc52224517]SIGNIFICANCE OF THE STUDY 
This life-saving obstetric procedure has been in use for more than 100 years, since Edward Porro in 1876 published the first case report of a successful procedure in which both mother and baby survived. To the best of the investigator’s knowledge, there are no Literature data on EPH in the study area or Ethiopia in general. The burden of the problem and the risk factors for, are not investigated so that any attempt to solve the problem cannot be made as a country wide clinical practice. So this study is intended to be a start point for the investigation of EPH.
[bookmark: _Toc52224518][bookmark: _Toc48560197][bookmark: _Toc14878704]OBJECTIVES 
[bookmark: _Toc52224519]General objective
· To evaluate the incidence, indications, complications and maternal and neonatal mortality of emergency peripartum hysterectomy at St. Paul’s Millennium Medical College in Addis Ababa, Ethiopia.
[bookmark: _Toc52224520]Specific objectives
· To determine the incidence of emergency EPH 
· To classify the usual causes or indications of EPH.
· To determine intrapartum and postpartum complications
· To assess the feto-maternal outcomes after EPH
[bookmark: _Toc52224521] METHODOLOGY
[bookmark: _Toc52224522]Study setting 
The study was conducted at St Paul’s Hospital Millennium Medical College (SPHMMC) over a period of four and half years from January 2016 to December 2019. SPHMMC is governed by a board under the Ethiopian Federal Ministry of Health. It provides healthcare (serves a catchment population of 5 million people) and training to its students through its different biomedical and clinical departments. The grossly estimated annual total delivery and cesarean delivery are 10,800 and 3,600 respectively. 
[bookmark: _Toc52224523]Study design
A cross sectional descriptive analysis was conducted during the study period at SPHMMC, Addis Ababa, Ethiopia. 
[bookmark: _Toc52224524]Study population
All women for whom EPH was done in the study area within the study period were reviewed and their characterstics documented.
[bookmark: _Toc52224525]Inclusion/exclusion criteria 
Inclusion criterion
· All EPH cases at SPHMMC with Gestational ages > 28 menstrual weeks and or birth weight >1000grams
· All women who came referred to the study facility postpartum with in the study period for whom EPH was done with GA > 28 menstrual weeks and or birth weight >1000grams
Exclusion criterion
· Women’s for whom EPH done who delivered before the first day of the study period 
· Incomplete medical records 
	
[bookmark: _Toc52224526]Sample size determination and sampling technique  
Purposive sampling was used and all women who are eligible according to the inclusion criteria’s were reviewed.
[bookmark: _Toc52224527]Data collection procedure 
A pre-prepared, structured data extraction format was used to extract data from patient medical record of all emergency peripartum hysterectomy cases. All labor and delivery ward medical records log book, operation and anesthesia logbooks were reviewed to collect individual medical record number of women with EPH. The individual medical records of all women with EPH were collected from record room and all the data were extracted by the principal investigator with thorough revision of all the documentations.  Information on the socio demographic characteristics, parity, previous obstetric history, mode of delivery, indication for hysterectomy, type of hysterectomy and maternal and neonatal outcomes were extracted. Operation notes and reports on the gross pathology of the uterus and placenta were used to determine the indication for hysterectomy. The diagnoses of placenta accreta were suspected by ultrasound/magnetic resonance imaging findings and confirmed by histopathologic-evidence of placental invasion into the myometrium or by clinical assessment of abnormal adherence of the placenta at the time of surgery. Estimated blood loss, time of operation and additional intraoperative events were taken from the operation note, as well. Total hospital stay was calculated from date of admission and discharge. Postoperative maternal complications including relaparotomy and readmission were also looked and extracted. For those died, the possible causes of death documented in the death summary by the treating most senior physician was recorded. The total number of deliveries with route of delivery was collected from monthly perinatal reports by OBGYN residents. The woman was considered “booked” if she had previous antenatal visit in SPHMMC, and “unbooked” if she came with emergency referral from other facility and seen for the first time during the current admission.



[bookmark: _Toc52224528]Study Variables
Dependent variables 
· Emergency peripartum hysterectomy
Independent variables
· Age              
· Parity
· Route of delivery
· Elective cesarean delivery
· Emergency cesarean delivery
· Previous uterine procedure 
· Previous CD
· Booked
· Not booked
[bookmark: _Toc52224529]Data processing and statistical analysis 
Their demographic characteristics, antepartum, intrapartum and postpartum events, transfusion of blood and blood products, postoperative complications and maternal & neonatal outcomes were entered using EpiDATA 3.1, and analyzed using StataCorp. 2015. Stata Statistical Software: release 14. Colledge station, TX” StataCorp. LP.  Frequencies and percentages were used to describe the characteristics of the study population. Tables and figures were also used to present results.





[bookmark: _Toc52224530]Operational definitions 
· Emergency peripartum hysterectomy: was defined as woman who had a hysterectomy for a hemorrhage or refractory sepsis of uterine focus that was unresponsive to all other treatment modalities. 
· Antepartum hemorrhage was defined as any amount of per-vaginal bleeding after 28 weeks of gestation and before delivery of the fetus. 
· Placenta accreta is defined as the placenta being adherent to the uterine wall deeply with gross serosal involvement or difficult separation intraoperatively.
· Postpartum hemorrhage was defined as any amount of blood loss causing hemodynamic derangement within 42 days of delivery (after fetal viability, 28 weeks).
· Maternal near-miss is defined as “a woman who nearly died but survived a complication that occurred during pregnancy, childbirth or within 42 days of termination of pregnancy”
· Total abdominal hysterectomy  is a surgical procedure to remove both the uterus and cervix
· Subtotal abdominal hysterectomy  is a procedure where the uterus is removed but the cervix left in place 
· Placenta previa is a condition in which placenta is implanted  near the outlet of the uterus
· Febrile morbidity, defined as a temperature of more than 38 oC occurring at least two days after surgery.
· [bookmark: _Toc48560200]Wound infection defined as presence of purulent discharge and obvious cellulitis with or without elevated temperature.
· Incomplete medical record is if one of the basic input is not documented like admission diagnosis, indication for cesarean section, and final maternal and fetal outcome, or if the patient chart is physically damaged with the above profiles missed with it.
[bookmark: _Toc52224531]Ethical Consideration 
· Ethical clearance was obtained from the Institutional Review Board (IRB) of SPHMMC.
· Permission letter was secured from OBGYN department for clinical services to review OR log books and retrieve patients MRN 
· All ethical issues was taken into account

[bookmark: _Toc52224532]RESULTS 
A total of 39,629 mothers delivered at SPHMMC, of which 25,470 (64.3%) were vaginal and the rest 14,159(35.7 %) cesarean deliveries, during the study period. Amongst all, 105 emergency peripartum hysterectomy (EPH) done for different reasons making the incidence 2.6/1,000 deliveries. All EPH by year is summarized in Table 1. Among these woman only 33(31.43%) were booked but 72(68.57%) were unbooked Table 2. 
Table 1:-  Rate of EPH by year: A Four year Cross sectional study in a tertiary care centre, SPHMMC, Addis Ababa, Ethiopia- 2016 to 2019
	Year/Month
	Total delivery
	CD No/%
	EPH(No.)
	Rate of EPH /1,000Deliveries

	2016
	9647
	3462/35.88%
	33
	3.4

	2017
	9830
	3447/ 35.00%
	30
	3

	2018
	9208
	3213/ 34.90%
	26
	2.8

	2019
	10944
	4037/ 36.90%
	16
	1.6

	                 Average   
	9907/year
	35.7%
	-
	2.6/1, 000




The mean age of patients with EPH was 28 years (range 18-48), all married, 78 of the 105 mothers (74.2%) had ANC followup, and only 52(49.5%) did know their MP. Only two(1.9%) were twins and 103 were singletons (98.1%), the average GA was 38.2 weeks (range 28 – 42 completed weeks) and an average birth weight of 3.3Kg (range 1kg – 5 kg) and 13 were primiparous(12.4%)   and 92 are multiparous (87.6%) with one great grand multipara(para X). The general obstetric profile of mothers with EPH is depicted in Table 2. Thirty delivered by cesarean section; 26 vaginally, and 49 had laparotomy for preoperative diagnosis of uterine rupture (intraoperatively; 47 uterine rupture and 2 broad ligament hematoma). Of all cases 22 had previous uterine procedures, 21 cesarean and one myomectomy scar. The numbers of previous cesarean scar were from 1-4 (Table 2). 
The majority of hysterectomies were total (97.62%), the average time of operation was 99.5 minutes (range: 40 – 270 minutes) and mean estimated blood loss was 1545.62 ml (range: 300ml- 3200ml). The average postoperative hospital stay was 11 days (range: 2-110days) with two of 105 transferred to other facility. Abnormal placentation was reported in 13 (12.4%) patients and in 32 of which (30.5%) the placentation was not registered (Table 3).
Table 2:- General obstetric Profiles of all EPH cases: A Four year Cross sectional study in a tertiary care centre, SPHMMC, Addis Ababa, Ethiopia- 2016 to 2019
	OBSTETRICS PROFILES 
	Freq.
	Percent

	 Admission diagnosis
	
	

	      labor
	15
	14.3

	      APH
	9
	8.6

	      PPH
	11
	10.5

	      Uterine rupture
	48
	45.7

	      PAS
	10
	9.5

	      PIH
	2
	1.9

	      IUFD
	1
	0.95

	      Other
	9
	8.6

	      Total
	105
	100.00

	Type of gestation
	
	

	     Singlton
	103
	98.1

	     Twin
	2
	1.9

	     Total 
	105
	100.00

	Parity
	
	

	    Primiparas
	13
	12.4

	    Multipara
	66
	62.9

	    Grand multipara
	25
	23.8

	    Great grand multipara
	1
	0.95

	    Total
	105
	100.00

	Placentation
	
	

	    Normal
	60
	57.1

	    Previa without accreta
	2
	1.9

	    Previa with accreta
	10
	9.5

	    Accreta without previa
	1
	0.9

	    Uknown 
	32
	30.5

	    Total
	105
	100.00

	Route of delivery
	
	

	   Vaginal delivery
	26
	24.8

	   Cesarean section
	 30
	28.6

	   Laparotomy
	49
	46.7

	   Total
	105
	100.00

	Vaginal delivery
	
	

	   Spontaneous 
	13
	50

	   Induced
	5
	19

	   Vaginal breech delivery
	2
	8

	   Operative vaginal delivery
	6
	23

	   Total
	26
	100.00

	Cesarean delivery
	
	

	     Elective
	9
	24.3

	     Emergency
	28
	75.7

	     Total
	37
	100.00

	No. of previous cesarean scars
	
	

	   One 
	14
	66.7	        

	   Two 
	4
	19.0

	   Three 
	2
	9.5

	   Four 
	1
	4.8

	   Total
	21
	100.00

	Registration profile
	
	

	Yes 
	33
	31.4

	No 
	72
	67.6

	Total 
	105
	100.00



Abnormal placentation was positively associated with the number of previous cesarean scars, and increasing parity, but is statistically insignificant (p value 0.896 for both). The most common indications for hysterectomy were uterine rupture 60% (63/105), PPH from intractable uterine atony 21.9% (23/105), previa with accreta 11.43% (12/105), broad ligament hematoma 2.86% (3/105), accreta without previa 1.95% (2/105) and one (0.95%) was done for sepsis of uterine focus with necrotic whole lower uterine segment on 20th postop day. The most common indications for those booked in the institution were PPH 11(33.3%), accreta with or without 10(30.3%), uterine rupture 9(27.2%), broad ligament hematoma 2 (6.06%) and one (3.03%) previa without accreta. The most common indications for EPH in primiparous women were PPH 9/ (69.2%) and uterine rupture 3(23.08%); and in multiparous are uterine rupture 60(65.2%), PPH 14 (15.2%) and accreta with and without previa 13 (14.1%). The most common indications for hysterectomy in women with previous uterine procedure were accreta 50% (11/22), uterine rupture 31.8% (7/22) and PPH 13.6% (3/22) Table 3. Specific indications per route of delivery are summarized in Table 4. The most common indications for total and subtotal hysterectomies were uterine rupture 60(65.2%) and PPH 7(53.5%) respectively. Of 14 patients with accreta, with or without previa, total hysterectomy was done for 11(78.5%). Generally indications for hysterectomy with stratifications are listed in Table 3. Twenty-one out of 23 PPH cases (91.3%) were early and only 2 (8.7%) were late.
The most common cause of early PPH was uterine atony (80.9%) followed by DIC (9.5%). From two late PPH cases, the first one was done on 40th POD with suspected AV malformation by gray scale ultrasound but biopsy missed and the second was on 35th POD for gestational choriocarcinoma, which was biopsy proven (Table 5). 
Table 3:- summary of Indications for Hysterectomy stratified by different characterstics: A Four year Cross sectional study in a tertiary care centre, SPHMMC, Addis Ababa, Ethiopia- 2016 to 2019
	Indications For Hysterectomy
	Freq.
	Percent

	All cases
	
	

	Uterine rupture
	63
	60.0

	PPH
	23
	21.9

	Previa with accreta
	12
	11.4

	Broad ligament Hematoma
	3
	2.9

	Accreta without previa
	2
	1.9

	Other
	1
	0.95

	Total
	105
	100.00

	Booked in SPHMMC
	
	

	PPH
	11
	33.3

	Previa with Accreta 
	9
	
	27.3

	Accreta without previa
	1
	
	3.0

	Uterine rupture
	9
	27.3

	Broad ligament Hematoma
	2
	6.1

	Previa without accreta
	1
	3.0

	Total
	33
	100.00

	Primiparous
	
	

	PPH
	9
	69.2

	Uterine rupture
	3
	23.1

	Previa with accreta
	1
	7.7

	Total
	13
	100.00


	Multiparous
	
	

	Uterine rupture
	60
	65.2

	PPH
	14
	15.2

	Previa with accreta
	11
	11.0

	Accreta without previa
	2
	2.2

	Broad ligament Hematoma
	3
	3.3

	Previa without accreta
	1
	1.1

	Other
	1
	1.1

	Total
	92
	100.00

	With previous uterine procedure
	
	

	Previa with accreta
	10
	45.4

	Accreta without previa
	1
	4.6

	Uterine rupture
	7
	31.8

	PPH
	3
	13.6

	Previa without accreta
	1
	4.5

	Total
	22
	100.00


Table 4:- Specific indications per Route of delivery: A Four year Cross sectional study in a tertiary care centre, SPHMMC, Addis Ababa, Ethiopia- 2016 to 2019
	Route of  Delivery 
	Freq.
	Percent
	Cum.

	Indications among vaginal deliveries

	   PPH
	15
	57.69
	57.7

	   Uterine rupture
	10
	38.46
	96.2

	   Broad ligament Hematoma
	1
	3.85
	100.00

	   Total
	26
	100.00
	

	Indications among cesarean deliveries

	   Previa with accreta
	12
	       40.00
	40.0

	   PPH
	8
	       26.67
	66.7

	   Uterine rupture
	6
	      20.00
	86.7

	   Accreta without previa
	2
	       6.67
	93.3

	   Previa without accreta
	1
	       3.33
	96.6

	   Other
	1
	        3.33
	100.00

	   Total
	30
	      100.00
	



Most 58(55.24%) were done by generalist (obstetrician and gynecologists) followed by MFM fellow 24(22.8%), MFM specialist 12(11.4%), Gynecologic oncologist 6(5.7%), and senior resident independently 5(4.7%) with residents involved in all surgeries. Different medical and surgical managements were attempted in 59 women (56.2%) before deciding for hysterectomy. The commonly attempted measures were pharmacologic agents 29 (27.6%), placental removal 16(35.5%), uterine repair 5(4.7%), oversewing placental bed 3(2.8%), uterine compression suture 3(2.8%), bilateral uterine artery ligation (BUAL) 3(2.8%), uterine balloon tamponade (2/1.9 and uterine devascularization with B-lynch, BUAL and bilateral uteroovarian artery ligation which were done alone or in combination. All patients were managed with crystalloid resuscitation and 84 (80%) was transfused with blood and blood components. Three (2.8%) required cardiopulmonary resuscitation with only one survived and another three (2.8%) was supported with NASG and two survived. The blood transfusion is summarized in Figure 1 and 7(6.6%) required massive transfusion.  The most common intraoperative iatrogenic injuries were bowel injury 2 out of 105(1.9%) and one ureteral transection (0.9%). The first bowel injury was in a woman with sepsis of abdominal focus and postop adhesion which intraoperatively found to be gangrenous bowel obstruction with infected uterine incision for whom resection and anastomosis and total hysterectomy done. And intraoperatively there was serosal bowel tear which was repaired. The second bowel injury was a minor serosal tear which was repaired as well. The ureteral injury was inadvertent clamping and resection which was identified and re-implanted after completing the hysterectomy; that was later re-operated for intraabdominal collection from ureteric leak and finally died from sepsis.








Table 5: Postpartum hemorrhage cases: A Four year Cross sectional study in a tertiary care centre, SPHMMC, Addis Ababa, Ethiopia- 2016 to 2019
	PPH type
	Freq.
	Percent

	      Early
	21
	91.3

	      Late
	2
	8.7

	      Total
	23
	100.00

	Causes for early PPH
	
	

	      Atony
	17
	 80.9

	      Retained placenta/tissue
	1  
	 4.8

	      DIC
	2
	 9.5

	      Others
	1    
	 4.8

	Causes for late PPH
	
	

	      Gestational choriocarcinoma
	1
	50

	      AV malformation
	1
	50

	      Total
	2
	100







Eighty-eight mothers had one or more post op complications as summarized in Figure 2. The most common complications documented were anemia (80.9%), puerperal fever (12.4%), acute kidney injury (9.5%), and relaparotomy (6.7%). Among those with anemia; mild, moderate and severe anemia constitutes 20%, 50% and 20% respectively. 
There were 5 maternal deaths making the rate 47.6 per 1000 EPH. General profiles of deaths are summarized in Table 6. Neonatal outcome was registered for 102 cases of which 53(52%) were stillbirths. Forty-six of 53 (86.8%) were IUFD upon presentation to SPHMMC from referring institution.

Figure 1:  Profile of blood and blood component transfusions: A Four year Cross sectional study in a tertiary care centre, SPHMMC, Addis Ababa, Ethiopia- 2016 to 2019


Figure 2:  Postoperative complications: A Four year Cross sectional study in a tertiary care centre, SPHMMC, Addis Ababa, Ethiopia- 2016 to 2019
HAP = Hospital acquired pneumonia; *A patient can have more than one; ** Relaparotomy includes both after hysterectomy and after primary operation for delivery and relaparotomy for post op complications at which time the hysterectomy was done; ***Others include vaginal cough cellulitis (1), DIC (1), PTE (1) and fascial dehiscence (1).








Table 6: Profile of maternal deaths: A Four year Cross sectional study in a tertiary care centre, SPHMMC, Addis Ababa, Ethiopia- 2016 to 2019
	S. no
	Age 
	Parity 
	Type of gestation
	Indication for Hysterectomy
	Delivery to death
	Possible cause of death
	Remark 

	1
	30
	III
	Singlton 
	PPH 2o to Atony
	7 hours
	Refractory shock
	Repeat 2o CD for APH with bleeding at 28 weeks of GA

	2
	30
	I
	Singlton 
	Hemorrhagic shock 2o PPH
	10 hours
	Multiorgan failure 2o refractory shock
	Came referred postpartum as shock  2o PPH

	3
	18
	I
	Singlton 
	Hemorrhagic shock 2o PPH
	5 ½ hours
	Refractory shock
	Came referred postpartum as shock  2o PPH

	4
	35
	VII
	Singlton 
	PPH 2o to Atony 
	8 days
	Multiorgan failure 2o septic shock
	Relaparotomy for intraabdominal collection  2o ureteral injury

	5
	25
	I
	Singlton 
	PPH 2o to Atony
	4 days
	Multiorgan failure 2o refractory shock
	Came referred as AFSOL +  thrombocytopenia + HELLP syndrome


[bookmark: _Toc14878706]PPH- Postpartum hemorrhage; AFSOL- Active first stage of labor; HELLP- Hemolysis, Elevated Liver enzymes and Low Platelet






[bookmark: _Toc52224533]DISCUSSION
Data collection was complete and there was only minimal missing data. Historically, peripartum hysterectomy was frequently performed electively for sterilization. Currently, however, it is usually performed emergently due to intractable obstetric hemorrhage—most often due to uterine atony and abnormal placentation (15). Although rare in modern obstetrics, EPH is a major lifesaving surgery and is perpetually performed in the presence of unrelenting life-threatening hemorrhage during or immediately after cesarean or vaginal deliveries. It can be rightly classified as a near miss event(14). A maternal near-miss case is defined as “a woman who nearly died but survived a complication that occurred during pregnancy, childbirth or within 42 days of termination of pregnancy”(4). Worldwide, the rate of peripartum hysterectomy varies widely. The incidence of EPH reported in the literature varies around the world, ranging from 0.64 to 5.09 per 1,000 deliveries(6). Most studies of, peripartum hysterectomy are from high income countries. In high income countries less than 1:1000 deliveries is complicated by EPH (16) whereas in Nigeria, and Pakistan the incidence is 4 and 11:1000 deliveries, respectively (2). In other developing countries like India and South Africa the incidence is even higher. In a 2019 Indian retrospective review the incidence was 7 per 1000 deliveries(17), and in South Africa 9.5 per 1000 deliveries (15).  The incidence of EPH in this study was 2.6 per 1,000 deliveries, which is higher than the reported rate in high income countries- 1 per 1000 deliveries (16) but is lower than Nigeria- 4 per 1000(2), Indian- 7 per thousand (17), South Africa- 9.5 per 1000 deliveries  and Pakistan- 11 per 1000(2). Though the rate of EPH in our study is lower than reports of developing countries mentioned above, it is still higher than the overall weighted mean prevalence 0.9 per 1,000 deliveries(12). 
In a systematic review and meta-analysis of 128 studies undergone from 1980 to 2015 , placental pathology was most common in high income (47.6% compared with 37.6% in other settings, P, .01) and uterine rupture in lower middle income settings (53.5% compared with 25.7% in other settings, P,.01), with the most common indication among all resource setting being placental pathology(12). In the study, uterine rupture was the most common indication in lower middle income settings, probably as a result of higher rates of obstructed labor, lack of labor monitoring, and perhaps more trials of labor after cesarean delivery(12). In this study uterine rupture was the most common indication (60%) for EPH which is comparable with the above study (12), but higher than studies in southern Nigeria (44.1 %), India (38 %), South Africa (23.4%), Australia (12.5%) and Turkey (9.7%)(9, 17, 10, 3, 8) and the most common indication in these studies was uterine rupture(44.1 %), uterine rupture (38%), uterine atony(30.2), Abnormal placentation(66.7%), and  abnormal placentation (70.9%) respectively. The highest prevalence of uterine rupture in this study is probably because of referrals from institutions with low level professional and failler to diagnose cephalopelvic disproportion(18). The adjusted  indications only for those booked in the study area were PPH from intractable hemorrhage  (33.3%), accreta (30.3%), uterine rupture (27.2%) which, more or less, is the same with a systematic review and metaanalysis across different income settings(12). 
Twenty- five mothers (24.2%) didn’t have any ANC visit either at the study area or in the referring facility which is lower than that reported in the systematic review of 128 studies (reported by 38 studies only - 63.2%). Though it is a single centre study, the result on ANC coverage is almost comparable with the Ethiopian community based survey stating that: “proportion of women age 15-49 in Ethiopia who received antenatal care (ANC) from a skilled provider is 62% in 2016”(19). Only 52(49.5 %) did know their GA which is lower than reported in India(76%)(17). The mean GA was 38.2 (range 28 – 42 completed weeks) which is almost comparable with weighted mean GA of 37.0 weeks in literatures (12). 
In this study 86.6% of EPH were total which is higher than reported in literatures (20, 12); probably because of disproportionately high uterine rupture cases referred in, after labor was obstructed and possible vaginal extension. Studies from developing countries have shown that 74% of cases referred to tertiary centers were because of mismanagement by the unskilled birth attendant(18). Eighty four (80%) was transfused with blood and blood components and seven (6.6%) required massive transfusion which is lower than the need for transfusion in large systematic review (91.4 % required at least one type of blood component) (12). The average estimated blood loss (registered for only 73 cases) of 1545.62 ml (range: 300ml- 3200ml) which is lower than literatures (3.7L) (12, 3).  And the average postoperative hospital stay was 11 days with range of 2-110 days; which is comparable with literatures -reported hospital stay ranged from 1to 240 days with a weighted mean of 10.7days (12, 20). The mean operation time was 99.55 minutes (range: 40 – 270 minutes); which is lower than the reported weighted mean operative time of 150.5 minutes (range 45 to 480minutes) from 128 studies(12). Eighty-eight of the 105 (83.8%) mothers had one or more post op complications which is higher than literatures; the most common complications documented being anemia (80.9%), puerperal fever (12.4%), acute kidney injury (9.5%), and relaparotomy (6.7%); which is comparable with literatures (12). 
[bookmark: _Toc14878707]Death rate among hysterectomy cases was higher in Africa and Asia, than Europe and Americas: 20 compared to 11 and 7 per 100 hysterectomies, respectively (2). In another systematic review, mortality was higher in low and lower middle income settings compared with upper middle and high-income settings: 11.9 compared with 2.5 per 100 hysterectomies (12). The rates ranged from none in some countries to 59.1% in one study from Nigeria (12). In this study there were 5 maternal deaths making the rate 4.76%, which is lower than reported for African countries(2) and almost comparable with upper middle and high-income settings(12). Neonatal outcome was registered for 102 cases of which 53(52%) were stillbirths, which is almost comparable with the report that perinatal mortality rate was highest in lower middle income (57.2%) and lowest in high income settings (5.6%)(12).
[bookmark: _Toc52224534]LIMITATIONS OF STUDY
This study was the first to analyze EPH in Ethiopia. Although it was done in one of the biggest teaching hospitals with wide catchment area, it may not be a good representative of Ethiopia as a whole because it is a single centre institution based study. Furthermore, due to its retrospective nature, it is likely that some women experienced complications that were not recorded and also it was not possible to ascertain the long-term outcomes of women undergone EPH. 
[bookmark: _Toc52224535]CONCLUSIONS
There is a decreasing trend in rate of EPH from year to year over the study period and the most common indications for the whole study subject were uterine rupture, PPH from refractory atony and accreta with or without previa, but when re-tabulated for booked only, the indications turned out to be PPH, accreta and uterine rupture in decreasing order. There is a need to improve the basic obstetric care services offered in facilities that refer mothers to SPHMMC in order to reduce preventable causes of peripartum hysterectomy such as obstructed labour and ruptured uterus.
[bookmark: _Toc13936134]
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[bookmark: _Toc52224536]ABRIVIATIONS AND ACRONYMS 
AFSOL… active first stage of labor
APGAR… appearance, pulse, grimace, activity, respiration 
ART… anti-retroviral drugs
AVM ... arteriovenous malformation
BUAL … bilateral uterine artery ligation
CD… cesarean delivery
CS… cesarean section
DIC… disseminated intravascular coagulation
DVT… deep venous thrombosis
EFMOH… Ethiopian federal ministry of health
ENT… ear, nose and throat
EOH… emergency obstetrics hysterectomy 
EPH… emergency peripartum hysterectomy
FFP… fresh frozen plasma
GA… Gestational age
GC … Gregorian calendar
HAP … hospital acquired pneumonia
HELLP … hemolysis, elevated liver enzyme, low platelet count
HIV… human immunodeficiency virus
ICU… intensive care unit
IRB … institutional review board
IUFD … intrauterine fetal demise
LP… linear programming
MVA… manual Vaccume aspiration
OR … operation room
OBGYN… obstetrics and gynecology
PA… placental abruption
POD… post-operative day
PP… placenta previa
PPH… postpartum hemorrhage
PRBC… packed red blood cells
PROM… premature rupture of membrane
PTE … pulmonary thromboembolism
STAH…subtotal abdominal hysterectomy
SPHMMC… St. Paul’s hospital millennium medical college
SVD … spontaneous vertex delivery
TAH… total abdominal hysterectomy
TBA… traditional birth attendant
USA… united states of America
VTE … venous thromboembolism
WOMAN trial … World Maternal Antifibrinolytic trial
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