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ABSTRACT
Objectives: Ultrasound evaluation could ensure early diagnoses prior to the onset of clinical manifestations. The use of
ultrasound as a diagnostic tool for varying disease states is
gaining ground in Africa; however, its operator dependence
constitutes a major setback. Our main goal was to evaluate
the accuracy of ultrasound in the diagnosis of placenta previa
(PP) in Cameroon, and especially its use by nonradiologists.
Materials and methods: We carried out a cross-sectional
prospective study in the maternity unit of the Yaoundé Central
Hospital during a period of 13 months (December 1, 2014 to
December 31, 2015). Our study population involved women
with prior cesarean section irrespective of the indication at
least 28 weeks of gestational age. During surgery the diagnosis
was confirmed. We included all women with a past history of
cesarean section who underwent a 3rd trimester ultrasound
scan (USS), especially in the last 4 weeks preceding the
cesarean section.
Results: The mean age of our study population was 28.02 years
(± 6.13 years), with age extremes at 13 and 44 years respectively. Out of 761 women who underwent cesarean section,
153 had been diagnosed preoperatively with PP. All the USSs
were transabdominal. Third trimester scans irrespective of the
operator had a sensitivity of 82, and 99% specificity. Among the
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operators, radiologists and obstetricians had the best sensitivity rates (83 and 81% respectively) as against 71.4% among
other operators.
Conclusion: Ultrasound scanning is important in the antenatal
period as a diagnostic tool for PP when carried out by radio
logists and obstetricians. Routine use of the transvaginal and
transperineal routes should be encouraged so as to gain in
accuracy during 3rd trimester scanning. However, the nonr
adiologists need to be trained because of the accuracy lapses
involving the USSs which they carry out.
Keywords: Accuracy, Cameroon, Diagnosis, Nonradiologists,
Placenta previa, Ultrasound.
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INTRODUCTION
Placenta previa (PP) refers to the total or partial insertion
of the placenta at the level of the lower uterine segment.1,2
It is the main cause of 3rd trimester pregnancy-related
bleeding.3-5 The highest frequencies for this condition are in
Africa, where the diagnosis is essentially a clinical one, with
values in sub-Saharan Africa ranging from 0.3 to 11%.6 The
value stands at 1.1% in the university teaching hospitals in
Yaoundé in 2011.7 This is much lower in developed countries where PP is responsible for 0.03% of case of maternal
mortality.8 Once suspected, ultrasound scan (USS) could
confirm the diagnosis. Asymptomatic forms of PP represent
2 to 34% of cases.9,10 Early search for placental location prior
to onset of symptoms is strategic for both pregnant women
and care providers.11-13 Hence searching for placental insertion during 3rd trimester scanning should be routine. In the
USA, the use of ultrasound between 1940 and 1985 in the
diagnosis of PP permitted a drop in the maternal mortality
rate from 50.3/100,000 live births to less than 5/100,000,
and a reduction in perinatal mortality from more than
91.8/1,000 births to 5.2–10/1,000.11
In Cameroon, the sprouting of ultrasound machines
has resulted in the increased use of this technic. Notwithstanding, performing an USS requires knowledge and
skills to ensure quality results. Understanding that in this
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context, the end results of an USS are operator-dependent;
we opted not only to carry out this study so as to evaluate
the quality of care made available to our patients, but also
guide health care providers as to the quality of USS results
made available to them. Our main objective was to evaluate the accuracy of USS in the diagnosis of PP especially
that carried out by nonradiology operators. Specifically, we
sought to determine the sensitivity, specificity, the positive
and negative predictive values of USS results with respect
to differing operators. Our confirmatory diagnosis was
posed peroperatively during cesarean section.

Materials and METHODS
It was a prospective, cross-sectional study carried out
at the Obstetrics and Gynecology Unit of the Yaoundé
Central Hospital from the December 1, 2014 to the
December 31, 2015 (13 months).

Selection Criteria
Our study population comprised all women who had
undergone a cesarean section irrespective of indication. We included all women who had an obstetric USS
no longer than 4 weeks prior to cesarean section. We
excluded all women with uterine ruptures, women with
obstetric USS older than 4 weeks prior to cesarean section,
and women who did not consent to the study.

Procedure
The sampling was consecutive. The sample size was
calculated using Lorentz formula: N = [z2 × p(1 – p)]/d2,
where N = sample size, z = adjusted confidence level (for
a confidence level of 95%, z = 1.96), p = largest prevalence
of PP published in African series at 11%,6 d = accepted
error margin (at about 5%), where n = 151 parturients. In
a bid to grant strength to our findings, we recruited the
maximum number of patients satisfying our inclusion
criteria during the period of the study which was 761.
Ultrasound scans were considered normal for all
conclusions not mentioning PP (USS–), and pathological
(USS+) for all conclusions mentioning PP.
BESSIS criteria is the most used in our context for
the USS diagnosis of PP,14 which considers as low-lying
or previa placentas all inserted totally or partially at the
zone extending from the dome of the bladder to a distance
40 mm behind the cervix on the posterior wall of the
uterus, at the center of which is the internal cervical os.
Once recruited, all information obtained was transcribed into a preconceived tested data entry form. The
obtained information included identification (age, marital
status, profession, ethnicity, gravidity, parity, gestational
age at the time of cesarean section); past history (PP,
abortions, cesarean section); gestational age at the time
of ultrasound in weeks; ultrasound diagnosis (PP, type
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of PP, normally inserted placenta); the qualification of the
operator carrying out the USS (radiologist, obstetrician,
general practitioner, radiological technicians, nurse, etc.);
type of placental insertion discovered peroperatively; and
the gestational age at the time of cesarean sectioning in
weeks. We afterwards compared the type of insertion
diagnosed by USS to our operative findings.

Data Analysis
Our data were transcribed into the Microsoft® Excel® 2010
software, and processed using the Epi-info version 7, IBM®
Statistical Package for the Social Sciences (SPSS) Statistics
version 21 and Stata version 11.SE. Indicators used for
comparisons included sensitivity, specificity, and the rate
of undiagnosed PP. Comparisons were first by operator
qualification, then global irrespective of operator.

Ethical Considerations
Ethical clearance was obtained from the Ethical Committee
of the University of Douala/Faculty of Medicine and
Pharmaceutical Sciences. We also obtained permission
from the Director of the Yaoundé Central Hospital to
undertake this study. All information obtained was treated
as very confidential in strict respect of medical norms.

RESULTS
Out of 826 parturients having undergone a cesarean
section during the study period, 65 were excluded ( 60 for
no availability of USS results whether done or not, and
5 due to uterine rupture), and 761 cases were therefore
retained for analyses.

Sociodemographic Profile
The demographic and socioobstetrical profile of our study
sample is shown in Table 1. Of 761 patients recruited for
our study, the mean age was 28.02 (± 6.13 years) 13 and
44 years, 320 parturients (42.2%) were married. The mean
gravidity was 3.16 pregnancies (±2.11) with extremes at 1
and 12. The mean parity 2.41 (±1.63) with extremes at 0 and
11. The mean gestational age at the time of performing the
3rd trimester USS 34.49 ± 3.02 weeks with extremes at 28
and 44th week. At the time of cesarean section, it was 38.62
weeks ± 2.72 (270.40 ± 19.06) with extremes at 28.14 and
46.43 weeks. With regards to the neonates, 456 (59.9%) were
males and 305 (40.1%) females. The mean weight stood at
3214.70 gm (±654.84) with extremes at 1200 and 5600 gm.

Relationship between the Placental Location
by USS and the Peroperative Location by
Operator Group
Table 2 shows the relationship between placental location found on ultrasound and location during surgery,
according to the qualification of the various operators.
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Table 1: Sociodemographic and obstetrical profile of our study population
Variable
n
Minimum
Maximum
Age of patients
761
13.00
44.00
Gravidity
761
1.00
12.00
Parity
761
0.00
11.00
GA at 3rd USS (weeks)
761
28.00
44.00
GA at C-section (weeks)
761
28.14
46.43
Apgar of newborn at 5 minutes
761
0.00
10.00
Newborn weight
761
1,200
5,600
Number of PNC
761
0.00
12.00
GA: Gestational age; USS: Ultrasound scan; PNC: Prenatal consultations
Table 2: Relationship between the placental location by USS
and the peroperative location by operator group
Peroperative location
Radiologists

PP
NIP
Total
USS+
86
3
89
USS–
17
487
504
Total
103
490
593
Obstetricians
USS+
29
1
30
USS–
7
79
86
Total
36
80
116
Unprecised specialty
USS+
1
0
1
USS–
1
22
23
Total
2
22
24
Radiology technicians
USS+
5
0
5
USS–
2
14
16
Total
7
14
21
Nurses
USS+
3
0
3
USS–
0
2
2
Total
3
2
5
General practitioners
USS+
1
0
1
USS–
1
0
1
Total
2
0
2
USS (all operators)
USS+
125
4
129
USS–
28
604
632
Total
153
608
761
USS+: PP on USS; USS–: No PP on USS; NIP: Normally
inserted placenta

Of 761 cesarean section, PP constituted an operative
finding in 153, giving a frequency of 20.10% for PP in
cesarean section at the Yaoundé Central Hospital.
As regards the operators, of 761 USS done, 593
(77.9%) were by radiologists, 116 (15.2%) by obstetricians,
24 (3.2%) by operators of unspecified specialty and, 21
(that’s 2.8%) by radiology technicians.

Indicators and Comparisons of Results
Various indicators used for comparison between ultrasound diagnosis (for each operator) and intraoperative
diagnosis are shown in Table 3.
In all (all operators considered), the sensitivity and
specificity of ultrasound in the diagnosis of PP stood at 82
and 99% respectively, 18.30% cases of PP were undiagnosed
on USS. By operator qualification, the most reliable scans
were those performed by radiologists with sensitivity
and specificity levels of 83 and 99%. The number of cases
undiagnosed by radiologists stood at 16.50%. Among

Mean
28.02
3.16
2.41
34.49
38.62
8.82
3,214.70
4.83

Standard deviation
6.12
2.10
1.63
3.02
2.72
2.28
654.84
1.77

Table 3: Indicators and comparisons of results
Qualification
of operators
Radiologists
Obstetricians
Unspecified
specialty
Radiology
technicians
Nurses
General
practitioners
All operators

Total of
USS
performed
593
116
24

Sensitivity
(%)
83
81
50

Specificity
(%)
99
99
100

Undiagnosed
PP (%)
16.50
19.44
50.00

21

71

100

28.57

5
2

100
50

100
/

0.00
50

761

82

99

18.30

other specialties, obstetricians had the most reliable USS
results with sensitivity and specificity values at 81 and 99%
respectively, and 19.44% of undiagnosed cases.

DISCUSSION
Limiting Factors
The main difficulty encountered was not having the same
operator carry out all the USS, or have the same surgeon
for all the surgeries, hence the possibility of interoperator
or intersurgeon variability. Also due to context-related
conditions, all USS were transabdominal although endovaginal and transperineal routes are credited with greater
sensitivity and specificity.15-19
By the process of placental migration, the localization
of the placenta may vary up to the end of the 3rd trimester.20-23 Hence, a placenta described as low-lying in the
2nd trimester may be normally inserted in the majority of
cases at term (54 à 94%), especially if anteriorly located.
To minimize the risk of error linked to this, we decided
to use only USS not dating longer than 4 weeks prior to
cesarean section.

Sociodemographic Profile
Of 761 parturients recruited, the mean age was 28.02
(±6.13 years) (Table 1). The mean gravidity was 3.16
pregnancies (±2.11), the mean parity 2.41 (±1.63). The
mean gestational age at the time of 3rd trimester scanning was 34.4901 ± 3.02 weeks, and at the time of cesarean
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sectioning was 38.62 weeks ± 2.72. The mean weight of
the babies was 3214.70 (±654.84) gm. Other series had
similar findings.24-26

USS Diagnosis vs Operative Diagnosis
Of 761 cesarean section carried out, PP was found peroperatively in 153 giving a frequency of 20.10% during cesarean
section at the Yaoundé Central Hospital (Table 2). We could
not find such a high prevalence in literature, but this could
be explained by the fact that the Yaoundé Central Hospital
is a reference center and also because this prevalence is a
peroperative value as against a hospital value.
Of the 761 USS, 593 (77.9%) were done by radiologists (Table 2). Nonradiologists performed 166 (15.2%)
by obstetricians, 21 (2.8%) by radiology technicians, 24
(3.2%) by personnel of unspecified qualification, 5 by
nurses, and 2 by general practitioners.

Comparison Indicators and Results
By using our comparison indicators, we had a sensitivity
of 82%, a specificity of 99%, and an 18.30% undiagnosed
rate for PP (Table 3). All our patients underwent transabdominal scans during prenatal consultations. According
to Boog, transabdominal scans frequently are associated
with false positive results.27 According to Society of
Obstetricians and Gynaecologists of Canada28 and Royal
College of Obstetricians and Gynaecologists,15 endovaginal scans have better results (sensitivity: 87.5%, specificity: 98.8%); hence in the absence of magnetic resonance
imaging, endovaginal USSs constitute the gold standard
for the diagnosis of PP.16 Endovaginal and transperineal
routes of USS should be encouraged in our context so as
to improve on the accuracy of USS as a diagnostic tool
for PP in the 3rd trimester of pregnancy.
Sensitivity rates among the radiologists were 0.83 with
a specificity of 0.99 (Table 3). Among nonradiologists,
obstetricians had sensitivity and specificity rates of 81 and
99% respectively. In the other groups (general practitioners, nurses, radiological technicians, etc.), the accuracy
of the scans was much reduced with undiagnosed cases
spanning 28.57 to 50% (Table 3). Hence, among nonra
diologists, obstetricians were outstanding as regards the
USS diagnosis of PP. This is logical considering that
outside radiology and obstetrics, the other medical
training courses do not lay emphasis on the mastery of
ultrasound technics. Also, the small numbers of ultrasounds performed by other specialties could influence
on our results.
In some countries, other specialists outside radiologists and paramedical workers were trained in USS and
other disciplines like interventional radiology,29 trauma
medicine,30-32 anesthesia,33-35 emergency medicine,36-42
cardiology,43,44 rheumatology,45-47 gastroenterology,48
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parasitology,49 and neurology.50 The accuracy of the scans
performed by these trained workers was similar to scans
performed by radiologists.
The first experience of this in Africa was carried out
in Rwanda in 2008.51 Here, an American nongovernmental organization called “Partners in Health” in a bid
to improve on patient care, equipped two rural district
hospitals with ultrasound equipment, and trained their
staff (mainly nonradiologists) in the use of these equipment. Eleven weeks after their departure, an independent
organization was called around to evaluate the quality of
their results. They found out that USS had permitted an
improved management and hence the prognosis of 43% of
patients, and that the rates of concordance of USS results
stood at a stunning 96% when compared to the evaluators who were radiologists. Obstetrics got the chunk of
the improvement (determination of gestational age, fetal
presentation, placental location), but also abdominal,
cardiac, renal, pleural, and vascular diseases as well as
echo-guided procedures. Expanding such an initiative in
developing countries would certainly contribute toward
improving on the accuracy of USS, and therefore, the
overall health of its population.

CONCLUSION
Ultrasound scanning remains a very important diagnostic tool in the prenatal consultation setting in Cameroon,
especially when carried out by radiologists and obstetricians. It would be wise to encourage the use of transperineal as well as the endovaginal routes because of
their increased accuracy in the 3rd trimester diagnosis of
PP. However, other nonradiologist health care providers
need to be trained because in this group the quality and
accuracy of the USS results remains wanting.
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