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Abstract

Introduction: Placenta accreta spectrum (PAS) is a serious condition with a mortal-
ity as high as 7%. However, the factors associated with this type of death have not 
been adequately described, with an almost complete lack of publications analyzing 
the determining factors of death in this disease. The aim of our work is to describe the 
causes of death related to PAS and to analyze the associated diagnosis and treatment 
problems.
Material and methods: This is an inter- continental, multicenter, descriptive, retro-
spective study in low-  and middle- income countries. Maternal deaths related to PAS 
between January 2015 and December 2020 were included. Crucial points in the man-
agement of PAS, including prenatal diagnosis and details of the surgical treatment and 
postoperative management, were evaluated.



1446  |    NIETO- CALVACHE ET AL.

1  |  INTRODUC TION

Placenta accreta spectrum (PAS) is a serious condition that fre-
quently generates massive bleeding.1 Although a high mortality 
rate has been reported in some hospitals,2 the factors associated 
with maternal deaths (MD) due to PAS have not been adequately 
described. The absence of publications aimed directly at the 
study of mortality due to PAS is striking, with only a few reports 
describing the participation of inexperienced surgeons, underes-
timation of blood loss, and delays in transfusions as causes of 
death.3

Numerous publications recommend that women affected by 
PAS receive attention in hospitals with several resources, includ-
ing interdisciplinary teams trained in this disease.4– 6 However, it is 
not easy to identify this type of hospital in low-  and middle- income 
countries (LMICs).7 Even though some highly complex hospitals have 
personnel from multiple specialties, this does not necessarily ensure 
favorable results,8,9 as few professionals are trained in the surgical 
management of PAS. It is evident that the most important factor re-
garding these “centers of excellence” is the availability of person-
nel who are trained in the diagnosis and treatment of PAS and who 
provide the interdisciplinary team and the hospital with high- quality 
standards that enable them to meet the needs of women who con-
sult specialists in these centers.

Although the availability of technological resources and med-
ical supplies in hospitals is also important, the initial or defini-
tive management of women affected by PAS can and should be 
adapted to the resources available in centers with different social, 
political and economic realities where, inevitably, the patients will 
consult because they may be the only institution available in the 
region.

To prevent new fatalities from PAS, it is essential for the medical 
personnel to understand the actions or omissions that contribute to 
a clinical deterioration of the women who die due to this condition. 

The purpose of our work is to describe the causes of death in pa-
tients with PAS and to analyze the problems related to diagnosis and 
treatment that lead to the occurrence of death.

2  |  MATERIAL AND METHODS

This is a descriptive, retrospective, observational study in LMICs. 
Patients with a PAS diagnosis who died during pregnancy or within 
42 days after the end of pregnancy, were included.

Cases attended between January 2015 and December 2020, in 
which we found sufficient information to assess the quality of care, 
were sought.

In some countries, post- hysterectomy histologic study or au-
topsy was processed in another institution or was not carried out 
(lack of authorization). For this reason, the clinical and histologic cri-
teria proposed by FIGO were used to define PAS10 according one of 
the following criteria:

1. Histologic diagnosis confirming PAS
2. Presence of evident clinical signs during laparotomy when ob-

serving the external face of the uterus (purple coloring, placental 
bulge, etc.)10 or clinical signs after vaginal delivery, such as no sep-
aration after oxytocin and gentle, controlled cord traction or when 
attempts at manual removal of the placenta result in heavy bleeding, 
requiring mechanical or surgical procedures.10

Results: Eighty- two maternal deaths in 16 low-  and middle- income countries, on three 
continents, were included. Almost all maternal deaths (81 cases, 98.8%) were pre-
ventable, with inexperience among surgeons being identified as the most relevant 
problem in the process that led to death among 87% (67 women) of the cases who had 
contact with health services. The main cause of death associated with PAS was hem-
orrhage (69 cases, 84.1%), and failures in the process leading to the diagnosis were 
detected among 64.6% of cases. Although the majority of cases received medical 
attention and 50 (60.9%) were treated at referral centers for severe obstetric disease, 
problems were identified during treatment in all cases.
Conclusions: Lack of experience and inadequate surgical technique are the most fre-
quent problems associated with maternal deaths in PAS. Continuous training of inter-
disciplinary teams is critical to modify this tendency.

K E Y W O R D S
developing countries, experience, maternal death, placenta accreta, quality of healthcare

Key message

Inexperience of personnel providing treatment is the most 
frequently identified problem in maternal deaths associated 
with placenta accreta spectrum. It is key that surgeons know 
which procedure to carry out as well as which interventions 
to avoid.
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We excluded patients with clinical suspicion of PAS in whom the 
histologic study report ruled out this diagnosis.

Obstetricians in level 3 or 4 hospitals in LMICs were initially 
contacted (via phone or email) to request their participation in the 
study; they agreed to participate and take part in the survey. They 
were also asked to report fatal cases in other hospitals in their 
region and to facilitate telephone contact with obstetricians who 
had information on these additional fatal cases. Due to the legal 
risk of admitting “problems” in treating cases ending in an MD, 
a confidential survey devoid of identifying data was used (Figure 
S1).

Information about demographic and clinical variables such as 
age, gestational age and parity was recorded. Crucial points in the 
management of PAS, including prenatal diagnosis, details about the 
surgical management and postoperative treatment, were evaluated 
(Appendix S2).

With the information provided, an analysis of crucial points 
was carried out. A model was applied according to the chronolog-
ical order of the events that constituted the management of most 
patients with placenta accreta (Figure S3), and the problems were 
grouped as follows:

• Diagnosis- related problems: link to prenatal control, referral to 
expert hospitals if risk factors were identified, and the ability of 
the ultrasound assessment to detect the condition.

• Treatment- related problems: problems during surgery (application 
of inappropriate surgical techniques, failure to prevent or control 
bleeding, failure to replace blood after blood losses) and problems 
after surgery (vigilance in the intensive care unit, a reasonable in-
dication of relaparotomy, prevention of infection or thrombosis, 
etc.).

Due to the diversity of management options available, the rec-
ommendations of experts and scientific societies were considered 
to execute a safe surgery for PAS.4– 6,11,12 We considered deaths pre-
ventable (“easily” preventable, “with moderately difficult” or “with 
great difficult”) when, in the opinion of the local researchers in each 
country, the care provided did not meet the expected standards that 
should be available13 at a PAS reference center.4– 6,11,12

Additionally, we sought to identify the issue that had the most 
significant relevance in the process that led to death. For this, the 
subjective opinions of five experts in PAS were taken into account. 
Some scientific societies have described PAS expertise, namely,14 

doctors with >5 years of experience in coordinating interdisciplin-
ary PAS teams, with scientific publications and teaching activity 
in PAS. These experts were AJNC, JMPJ, GO, RCC and JESB, who 
read the medical history summary of each patient, considered 
the analysis of the management process, and then chose one or 
more of eight possible problems: severity of the injury, absence of 
contact with health services, refusal of the surgical team to seek 
help, vanity or haughtiness of the surgeon, underestimation of 
risk, lack of hospital resources, inexperience of the treating group 
and inadequate surgical technique. If at least three of the experts 

considered that a cause was present in the case, then the cause 
was included in the results.

2.1  |  Statistical analyses

The data collected were gathered in an electronic database and con-
tinuous variables presented as tendency measurements (mean and 
median) and dispersion measurements (standard deviation or inter-
quartile range based on normal criteria). Categorical variables are 
presented as absolute or relative frequencies.

2.2  |  Ethical approval

Approval was obtained from the Fundación Valle de Lili (Cali, 
Colombia) institutional ethics committee (IRB/EC No. 099– 2020), 
with protocol No. 1554 on 25 March 2020. In accordance with the 
study design, informed consent was not required.

3  |  RESULTS

We invited colleagues from 37 hospitals, in 25 LMICs, to share in-
formation about PAS- related MD. Five cases with PAS clinical crite-
ria,10 in which histologic study of the uterus ruled out this diagnosis, 
were excluded. Eighty- two cases of MD in 16 countries of Central 
America, South America, Asia and Africa were included. General 
characteristics of the women included are described in Table 1. 
Eight patients (9.8%) had no history of previous uterine surgery, 
whereas the others had a history of cesarean section (64 cases), 
dilation and curettage (26 cases) and/or myomectomy (1 case).

Five patients (6.1%) died before any contact with the health sys-
tem (one percreta, two increta, one accreta, and one case without 
histologic analysis), three more patients died before surgery (3.7%) 
and 11 patients died during surgery (13.4%). The other patients died 
during the postoperative period, 39 of whom (47.6%) died during the 
first 24 h.

The majority of patients (52 cases, 63.4%) had placenta previa. 
Ultrasound was not performed in 10 cases (12.1%). In 30 cases 
(36.6%), ultrasound did not identify PAS. The uterine sector af-
fected by PAS was not identified in 26 women; in 31 cases, it was 
the uterine body or the upper part of the uterine segment (sector 
1 –  S1- ), and in the remaining 25 women, the affected area was the 
cervix, parametria or lower part of the uterine segment (sector 2 
–  S2- ).15

All patients included met the FIGO criteria for PAS,10 including 

histologic confirmation in 55 cases (accreta 16 cases, increta 27 
cases, percreta 12 cases). In the remaining 27 cases, the histologic 
study result was not available (five vaginal delivery, 22 cesarean 
section).

Sixty- six women (80.5%) were delivered by cesarean section, 
and the pregnancies of 15 by vaginal delivery. One woman died 
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while pregnant. The cause of death was hemorrhage in 69 cases 
(84.1%), sepsis in six cases, and thrombosis in four cases. Three 
patients died due to complications of medical interventions during 
the management of PAS (Table 1). MD was preventable in 81 cases 
(98.8%).

Table 2 shows how problems were identified in the diagnosis of 
64.6% of the cases analyzed (53 patients), including absence of pre-
natal control, failure of prenatal diagnosis by ultrasound (63.9% of 

TA B L E  1  Characteristics of maternal deaths because of placenta 
accreta spectrum (n = 82a)

Variable n (%)

Maternal age (years)b  33 (30– 36.7)

Gestational age (weeks)b  36 (33– 38)

Get prenatal care

No 11 (13.4)

Yes 71 (86.6)

Previous uterine surgery

Previous cesarean 64 (78.0)

Previous dilation and curettage 26 (31.7)

Previous myomectomy 1 (1.2)

Nonec  8 (9.8)

Moment of death

Before physical contact with the health system 5 (6.1)

After contact with the health system but before 
surgical intervention

3 (3.7)

During surgery 11 (13.4)

In the first 24 h after surgery 39 (47.6)

>24 h and <7 days after surgery 14 (17.1)

>7 days after surgery 10 (12.1)

Type of hospital where the PAS surgery was performed

Patient died before surgery 8 (9.8)

Low or medium complexity hospital 24 (29.3)

Reference hospital for severe obstetric 
pathology

50 (60.9)

Placenta location

Previa 52 (63.4)

Anterior 12 (14.6)

Fundal 8 (9.8)

Posterior 5 (6.1)

ND 5 (6.1)

US PAS signs were identified?

Yes 42 (51.2)

No 30 (36.6)

US not performed 10 (12.1)

PAS location

Predominantly S1 31 (37.8)

Predominantly S2 25 (30.5)

ND 26 (31.7)

PAS histologic confirmationd 

Accreta 16 (19.5)

Increta 27 (32.9)

Percreta 12 (14.6)

Histologic study was not performed or was not 
availablee 

27 (32.9)

Pregnancy termination mode

Died while still pregnant 1 (1.2)

Vaginal birth 15 (18.3)

(Continues)

Variable n (%)

Cesarean section 66 (80.5)

C- section knowing prenatal PAS diagnosis 40 (48.7)

C- section without knowing prenatal PAS 
diagnosis

26 (31.7)

No emergent indication of cesarean section 9 (10.9)

With emergent indication of cesarean 
section due to vaginal bleeding

14 (17.1)

With emergent indication of cesarean 
section without vaginal bleeding

3 (3.7)

Direct cause of death

Hemorrhage 69 (84.1)

Sepsis 6 (7.3)

Thrombosis 4 (4.9)

Otherf  3 (3.7)

Death was preventable?

Yes, easily 23 (28.1)

Yes, but with moderate difficulty 40 (48.8)

Yes, but it would had been very difficult 12 (21.9)

No. Death unlikely to be preventableg  1 (1.2)

Abbreviations: ND, no data; PAS, placenta accreta spectrum; S1, 
involvement of the uterine body and upper part of the uterine segment; 
S2, involvement of the lower part of the uterine segment, cervix or 
parametrium; US, ultrasound.
aEighty- two PAS fatal cases from 16 countries, on three continents, 
were included: Argentina (n = 8), Bolivia (n = 2), Bra zil (n = 1), Chile 
(n = 1), Colombia (n = 15), Ecuador (n = 4), Egypt (n = 2), Guatemala 
(n = 7), India (n = 5), Indonesia (n = 11), Mexico (n = 1), Morocco (n = 6), 
Nigeria (n = 4), Paraguay (n = 8), Peru (n = 6), Venezuela (n = 1).
bMedian [interquartile range].
cFive of these 8 patients had PAS histologic confirmation (4 by 
histologic study of the uterus and 1 by autopsy).
dIn 5 cases the report was by autopsy and in the others by histologic 
study of the uterus (post- hysterectomy).
eHistologic analysis was carried out in another institution (report was 
not available when reviewing the medical files), the family did not 
process the histologic analysis of the uterus (in some centers the patient 
or her family are responsible for managing the histologic study) or the 
autopsy was not authorized by the patient's family.
fOne patient died because of anaphylactic shock secondary to bolus 
administration of protamine, another due to administration of an 
inappropriate dose of potassium, another due to vena cava rupture 
during removal of aortic cross clamping.
gA patient died because of massive pulmonary embolism on the second 
postoperative day despite receiving prophylactic enoxaparin 24 h earlier.

TA B L E  1  (Continued)
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cases with prenatal ultrasound) and no referral to specialized centers 
despite a history of cesarean section and placenta previa (44.7% of 
cases with a history of this combination).

Problems were identified in the treatment of all patients who un-
derwent surgery (74 cases), with problems during surgery in 86.5% 

of cases (Table 3) and problems in postoperative management in 
79.7% of cases (Table 4). An improper surgical technique, inability 
to prevent or treat surgical bleeding, and inadequate replacement of 
blood after blood losses were problems identified in 83.8%, 75.7% 
and 98.4% of the cases, respectively.

Table 5 describes the problem that was most relevant in the 
process that led to death according to the expert group’s opinion. 
First, the inexperience of the treating or attending medical group 
(87%), use of inadequate surgical techniques (82.4%), lack of hos-
pital resources (66.2%), underestimation of risk (41.6%) and vanity 
or haughtiness of the surgeon (40.5%) were found. Refusal to seek 
help (20.8%), lack of timely contact with health services (17.1%) 
and severity of the injury or the underlying pathology (4.9%) were 
reported.

4  |  DISCUSSION

In this multicenter, retrospective, observational study performed 
in developing countries, almost all (98.8%) MD were preventable, 

TA B L E  2  Diagnostic challenges associated with maternal deaths 
because of placenta accreta spectrum

Variable n (%)

Diagnosis- related problems 53/82 (64.6)

Patient was not referred to a PAS experienced 
hospital despite a history of cesarean section 
and placenta previa a 

21/47 (44.7)

PAS was not identified in prenatal imagesb  46/72 (63.9)

Patient was not linked to prenatal care 11/82 (13.4)

Abbreviation: PAS, placenta accreta spectrum.
aPercentages calculated taking into account patients with placenta 
previa plus previous cesarean section (n = 47).
bPercentages calculated taking into account patients who underwent 
ultrasound (n = 72).

TA B L E  3  Surgery- related challenges associated with maternal deaths because of placenta accreta spectrum

Variable n (%)

Problems during surgerya  64/74 (86.5)

Inappropriate surgical technique was applied (any of the following 7 behaviors)a  62/74 (83.8)

1. Interdisciplinary management was not carried outa  55/74 (74.3)

2. Operated on by inexperienced surgeon (an expert is a person with significant experience in PAS and a high level of knowledge 
and/or skills relating to the condition)a 

56/74 (75.7)

3. Intraoperative bleeding was not prospectively quantifieda  50/74 (67.6)

4. Fetal extraction was performed by transplacental incisionb  18/66 (27.3)

5. PAS diagnosis was known and there was placenta previa, surgery was performed after week 37c  10/33 (30.3)

Faced with incidental finding during cesarean section 
(n = 26)

6. The c- section was not emergent (9 cases), the c- section was not 
postponed

4/9 (44.4)

7. The c- section was emergent but there was no active bleeding (3 
cases), the hysterectomy was not delayed

3/3 (100.0)

Bleeding could not be prevented or controlled during surgerya  56/74 (75.7)

1. Manual compression of the aorta was not used 54/74 (72.9)

2. There were no additional resources such as endovascular therapy 44/74 (59.5)

3. There was no planned vascular control strategy in patients with prenatal PAS diagnosis taken to cesarean sectiond  15/40 (37.5)

Blood losses were not adequately replacede  63/64 (98.4)

1. Intraoperative cell recovery was not used / not availablee  62/64 (96.9)

2. Massive transfusion was not usede  55/64 (85.9)

3. Not all of the requested blood components were availablee  37/64 (57.8)

Note: Problems related to PAS treatment process were identified in all 74 patients operated on (100%). In 64 cases, problems were identified during 
surgery and in 59 cases, problems were identified in postoperative management.
Abbreviation: PAS: placenta accreta spectrum.
aPercentages calculated taking into account patients taken to surgery (n = 74).
bPercentages calculated taking into account patients having cesarean section (n = 66). No information was obtained about fetal extraction technique 
in 12 of these patients.
cPercentages calculated taking into account patients with placenta previa and prenatal PAS diagnosis (n = 33).
dPercentages calculated taking into account cases in which the PAS diagnosis was known during pregnancy, and had cesarean section (n = 40).
ePercentages calculated taking into account patients who died from bleeding and received medical attention (n = 64).
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the inexperience in the attending medical group being identified 
as the most relevant problem in the process that led to death in 
87% (67 women) of the cases who had contact with health ser-
vices (Table 5).

MDs are the result of multiple factors and therefore it is difficult 
to identify one factor as the most relevant.13 However, in the search 

for priority interventions, we define as the “most relevant problem 
in the process that led to maternal death”, one or more problems in-
dicated by the majority of members among the expert analysis group 
(Table 5). This assessment was subjective but coincides with that ob-
served in other populations16 and is a first approach to a complex 
problem.

The leading cause of death associated with PAS was hemorrhage 
(69/81 cases), but in 15.9%, other causes of death (thrombosis, sep-
sis and “others”) were found. However, the possibility of infectious 
complications with PAS expectant management17 and the occur-
rence of thromboembolic events after massive bleeding18 are well 

known. Identifying three cases of death directly related to medical 
interventions complications (rupture of the inferior vena cava, prota-
mine anaphylaxis and inappropriate potassium dosage) validates the 
methodology of our study, since these types of complications are 
not usually reported. These results show that the management of 
PAS goes beyond the prevention and control of bleeding, and inter-
disciplinary teams must be attentive to other types of complications.

The absence of information on mortality associated with PAS in 
the English- language literature is remarkable. There are a few publi-
cations in Japanese3 and in the LMIC population19,20 describing de-
tails about fatal cases. In this study, failures in the diagnosis process 
were detected in 64.6% of cases, including the inability to detect 
PAS by prenatal ultrasound in 63.9% of the cases (Table 2). Even 
though most cases received medical attention and 50 (60.9%) were 
treated at referral centers for severe obstetric disease, problems 
were identified during treatment in all cases (Tables 3 and 4).

The retrospective analysis of an MD and the definition of pre-
ventability, always includes a degree of subjectivity. Our analysis 
started by considering a series of fundamental activities for the op-
timal management of PAS (Figure S3); the cases in which failures 
were found in these activities were considered “preventable”. It is 
impossible to know the clinical result for each case in the supposed 
scenario that the identified “failure” did not occur. However, the ob-
jective of this study and all MD analyses was to identify opportuni-
ties for improvement that favor the optimal care of new similar cases 
in the future.

Knowing details about the management of patients who died, 
including the perceptions of the specialists who participated in the 
management of these cases, allows us to reliably point out that none 
of the deaths was related to the absence of complex technological 
inputs. In contrast, most MD are related to failures in essential as-
pects of medical care, showing a lack of experience by personnel 
providing treatment at multiple stages: identification of at- risk pa-
tients (based on their obstetric history), PAS diagnosis by prenatal 
ultrasonographic examination, timely referral of the patient to an 
experienced center (Table 2), planning of the surgical procedure in 
terms of the demands of such a complex disease, execution of the 
procedure in safe conditions (Table 3) and provision of appropriate 
postoperative care (Table 4). These results are alarming but corre-
spond with a study in California that analyzed over 207 MD, where it 
was concluded that almost all the MD due to bleeding were prevent-
able, generally with interventions of low to moderate complexity.16

TA B L E  4  Postoperative challenges identified among maternal 
deaths because of placenta accreta spectrum

Variable n (%)

Problems after surgerya  59/74 (79.7)

Case was not referred under appropriate 
conditions to another hospital, if necessaryb 

11/22 (50.0)

The need for relaparotomy was not identifiedc  22/50 (44.0)

There was no coordination of interventions 
between different specialties or different 
levels of carea 

44/74 (59.5)

No surveillance was performed in the intensive 
care unitd 

19/63 (30.2)

The risk of infection was not adequately managede  6/24 (25.0)

Appropriate thromboprophylaxis was not 
performede 

5/24 (20.8)

Specific complications related to hospital 
interventions occurreda 

4/74 (5.4)

Note: Problems related to the PAS treatment were identified in all 74 
patients operated on (100%). In 64 cases, problems were identified 
during surgery and in 59 cases, during postoperative management.
aPercentages calculated taking into account patients who had surgery 
(n = 74).
bPercentages calculated taking into account patients with initial surgery 
in low or medium complexity hospitals, who survived the first surgery 
(n = 22).
cPercentages calculated taking into account patients who survived 
beyond cesarean section and died from bleeding (n = 50).
dPercentages calculated taking into account patients who survived 
beyond cesarean section (n = 63).
ePercentages calculated taking into account patients who died 24 hours 
post- cesarean section (n = 24).

TA B L E  5  Most relevant problems in the process that led to 
maternal death

Variable n (%)

Inexperience of the treating personnela  67/77 (87.0)

Inadequate surgical techniqueb  61/74 (82.4)

Lack of hospital resourcesa  51/77 (66.2)

Underestimation of riska  32/77 (41.6)

Surgeon’s complacent self- regard 30/74 (40.5)

Refusal to seek helpa  16/77 (20.8)

Lack of timely contact with health services 14/82 (17.1)

PAS or underlying pathologies severity 4/82 (4.9)

Note: Opinion of a group of experts that analyzed each PAS fatal case.
aPercentages calculated taking into account patients who had contact 
with the health system (n = 77).
bPercentages calculated taking into account patients operated on (n = 74).
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In the cases of incidental PAS finding during cesarean section, in 
which the surgery could have been deferred, the surgeons often con-
tinued with the surgery despite not having all the necessary resources 
(Table 3). Something similar happened with the patients with risk fac-
tors for PAS, almost half of whom were not referred to centers experi-
enced in PAS diagnosis (44.7% of cases) (Table 2). It is beyond remit of 
this article to analyze the reasons for one behavior or another during 
surgery for PAS in each case; however, these results match obser-
vations in other populations regarding the tendency to treat women 
with PAS where the diagnosis is made, probably because referral is 
not considered useful21 or due to the lack of a clear regional route 
for the appropriate referral of patients with PAS. Nevertheless, it is 
impossible to rule out factors such as surgeon complacency or self- 
regard, which in this study was identified in 40.5% of cases (Table 5).

Having the "experience" to handle PAS includes having the skills 
needed to perform the surgery properly, but also the skills needed to 
avoid bad decisions, namely, knowing which interventions to avoid 
(underestimating the risk of “suspected PAS diagnosis” by perform-
ing surgery in a medium- complexity hospital, performing fetal trans-
placental extraction, proceeding with a non- emergent cesarean 
section after intraoperative finding of PAS in a hospital without all 
the necessary resources, etc.).4– 6,11 This knowledge about “what is 
appropriate to do” and “what not to do” is acquired only after man-
aging a high number of cases.

The relevance of our finding may seem less when the frequency of 
PAS is low compared with deaths caused by postpartum hemorrhage 
(PPH) from other causes. However, the training of expert teams in 
PAS management also facilitates the treatment of those other causes 
of PPH in each hospital, since these teams do not care only for women 
with PAS. The results of this study focus on the training of profession-
als in charge of emergency care, the use of an appropriate surgical 
technique for each case, the preparation of hospital resources, the 
adequate stratification of surgical risk and the teamwork (Table 5); all 
activities that benefit women with all kinds of PPH22

Our study has some important limitations that must be consid-
ered. This study is retrospective in nature, thus having all the biases, 
weaknesses and cofounding effects therein.

Although information provided by personnel close to patient 
care was included in each country, the records of information re-
lated to mortality may not reflect all the events that occurred, and 
our assessments may have biases.

Eight of our patients (9.8%) did not have risk factors for PAS (pre-
vious uterine surgery or placenta previa); however, the FIGO clinical 
criteria were applied. Besides, five of these cases had histologic con-
firmation of PAS (Table 1), and other studies have reported elevated 
frequency of PAS in women during their first pregnancy or without 
a previous cesarean section23.

Although histologic analysis has traditionally been considered 
the gold standard for the diagnosis of PAS,10 in many LMIC hos-
pitals, this type of analysis is not available for all patients, and in 
many scientific reports on PAS the degree of myometrial invasion 
is not detailed.24 Similarly, pathologists trained specifically in read-
ing this type of surgical specimen are rare.10 The existence in the 

same surgical specimen of different degrees of invasion means that 
the final report will depend on the place where the sample is taken 
for histologic analysis.25,26 For this reason, FIGO validates the clin-
ical diagnosis of PAS10 with criteria that were strictly used in this 
study (Appendix S2). Moreover, there were cases where histologic 
confirmation was lacking, no tissue sample was processed or the 
histologic study report was not found due to the treating hospital’s 
limitations or because the families refused to authorize an autopsy.

The absence of a control group is an additional limitation and 
makes clear the need for multicenter prospective studies that an-
alyze the quality of care in PAS, not only fatal cases, but also near- 
miss cases and patients with favorable clinical results.

Although the recommendations for reporting studies on PAS 
highlight the importance of reporting details of the reference pop-
ulation, such as the number of births and the local cesarean sec-
tion rate,10 this study includes information from 37 hospitals on 
three continents, so there is no established “reference population”. 
Additionally, describing the incidence of PAS- related mortality is be-
yond the scope of this work.

The included cases were voluntarily contributed by the con-
tacted researchers and do not represent all the PAS deaths in the 
study period or in the countries included. However, we managed to 
include the largest number of cases of MD due to PAS reported to 
date, with the participation of 16 countries, and found marked simi-
larities in the cases analyzed, which leads us to suppose that we have 
achieved at least an approximation of the reality in LMICs.

The results from this study suggest that the inexperience of the 
treating personnel is related to massive bleeding. At that moment of 
bleeding, hospital resources become important for patient support 
until hemostasis is achieved. Bleeding is the origin of coagulopathy 
and the imbalance of metabolic parameters and is the mother of all 
problems. Thus, an accurate technique and vascular control are key 
to avoiding subsequent problems.

Our analysis allows us to identify three immediate objectives 
to prevent new MD associated with PAS: the formation of interdis-
ciplinary groups, the preparation of hospitals where these groups 
work, and the centralization of all patients with a suspected di-
agnosis of PAS (and even those with PAS risk factors) in those 
hospitals.

Among the possible strategies to achieve these objectives in 
LMIC where training trips to high- flow centers are difficult to pay 
for, is the inter- institutional collaboration facilitated by telemedi-
cine,27 with long- term interactions between experienced groups 
and local groups interested in improving their skills through simu-
lation and remote supervision (teleradiology, telesurgery). It is also 
useful to incorporate research activities, monitoring complications 
and clinical outcomes, into healthcare practice28

5  |  CONCLUSION

Lack of experience and inadequate surgical techniques are the 
most frequent problems associated with MDs in PAS. Continuous 
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training of interdisciplinary teams is critical to modify this 
tendency.
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APPENDIX 1

Names and affiliations of co- authors that belong to the Latin 

American group for the study of placenta accreta spectrum

Adda P. Rozo- Rangel14, Adriana M. Bryon1, Aicha Kharbach8, 
Alberto Cano Del Carpio15, Alejandra Hidalgo16, Álvaro Recinos17, 
Amina Lakhdar7, Astrid Cervantes13, Aziz Baydada7, Carlos 
Caicedo18, Carlos G. Sánchez19, Claudia Peñaranda19, Edgar 
Acuña- Osorio14, Eduardo Romero20, Edgar Iván Ortiz21, Eliana P. 
Rivera22, Enrique Guevara Ríos23, Euler Javier Burbano1, Fanny 
Corrales24, Fredy Gonzalez4, Gloria N. Rojas- Vallet25, Héctor 
Figueroa26, Isaac Vargas27, Jaime López1, Javier A. Carvajal1, Jesús 
A. Benavides28, Jorge Delgado- Florez29, Juan Pablo Benavides- 
Calvache1, Katherin Camargo- Zambrano14, Lía Matera30, Luz 
M. Mojica- Palacios31, Maria de la Luz Bermúdez- Rojas29, Maria 
E. Ramírez Saavedra32, Maria F. Escobar1, Maria P. Echavarria1, 
Nadya Ramirez- Perez28, Najia Zeraidi7, Nerina Herrera33, Nicolas 
Basanta34, Oscar Muñoz35, Paola López17, Rudy Aguilera31, Sara 
Rebolledo16, Sarah Talib8, Susan Contreras36, Tatiana Barrera16, 
William Arriaga17, Wilson Mereci37

14Hospital San José, Fundación Universitaria de Ciencias de la 
Salud, Bogotá, Colombia

15Hospital Regional de Piura, Piura, Peru
16Universidad Icesi, Programa de Medicina, Cali, Colombia
17Hospital Regional de Occidente, Quetzaltenango, Guatemala
18Subred integrada de Servicios de Salud, Centro Oriente E.S.E/ 

Universidad Antonio Nariño, Bogotá, Colombia
19Fundación Hospital San José, Buga, Colombia
20Centro Médico PERINAT, Santa Cruz, Bolivia

21Department of Obstetrics and Gynecology, Universidad del 
Valle, Cali, Colombia

22Clinica Laura Daniela, Valledupar, Colombia
23Instituto Nacional Materno Perinatal, Lima, Peru
24Hospital Central IPS, Asunción, Paraguay
25Servicio de Urgencias de Ginecoobstetricia, Hospital Nacional 

Itauguá, Asunción, Paraguay
26Equipo Placenta Accreta Spectrum, Hospital Regional de 

Concepción, Chile
27Clinica Porto Azul, Puerto Colombia, Colombia
28Department of Clinical Sciences, Faculty of Health Sciences, 

Universidad Tecnológica de Pereira Department of Gynecology 
and Obstetrics, Fundación Universitaria Autónoma de las Américas, 
Pereira, Colombia

29Centro Estatal de Tamizaje Oportuno de la Secretaria de Salud, 
León, Guanajuato, Mexico

30Placenta Accreta Spectrum Team, Clínica Santa Cruz de 
Bocagrande, Cartagena, Colombia

31Hospital de la Mujer Percy Boland, Santa Cruz de la Sierra, 
Bolivia

32Cruz Roja paraguaya /Centro Médico de la Costa, Asunción, 
Paraguay

33Hospital Roque Sáenz Peña, Rosario, Argentina
34Hospital Juan A Fernández, Buenos Aires, Argentina
35Hospital Sabogal Es Salud, Lima, Peru
36Centro Médico La Costa, Asunción, Paraguay
37Hospital Padre Carollo, Quito, Ecuador
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