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Risk factors for retained placenta in
southwestern Nigeria
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ABSTRACT

Introduction: This study aimed to determine the
incidence of, and identify independentrisk factors
to retained placenta in lle-Ife, southwestern
Nigeria.

Methods: Thiswasaprospective case-control study
involving 120 women with retained placenta after
vaginal birth at the Obafemi Awolowo University
Teaching Hospital, lle-Ife, southwestern Nigeria
over a period of seven years. Two consecutive
normal deliveries after each retained placenta
served as controls. Following a bivariate analysis,
a multivariate logistic regression model was
constructed in order to define independent risk
factors for retained placenta while controlling for
confounding variables.

Results: During the study period, there were 120
cases of retained placenta, and the total number
of deliveries was 6,160, making the incidence 1.9
percent. Independent risk factors associated with
retained placenta include non-use of antenatal
care (Odds-ratio [OR] 22.71, 95 percent
confidence interval [CI] 10.5-49.12, p-value
is less than 0.000), previous retained placenta
(OR 15.22, 95 percent Cl 3.30-70.19, p-value is
less than 0.000), previous caesarean section (OR
12.00, 95 percent Cl 2.05-70.19, p-value is less
than 0.006), maternal age 35 years or more (OR
7.10, 95 percent Cl 1.5-32.40, p-valuesisless than
0.012), grand multiparity (OR 6.63, 95 percent Cl
1.88-23.40, p-value is less than 0.003), previous
dilatation and curettage (OR 4.44, 95 percent Cl
1.69-11.63, p-value is less than 0.002), preterm
delivery (OR3.12, 95 percent Cl 1.12-8.68, p-value
is less than 0.029) and placenta weight less than
501 g (OR 2.91, 95 percent Cl 1.34-6.32, p-value
is less than 0.007).

Conclusion: Women with identifiable risk factors
should be targeted for the prevention of retained
placenta. There is a need for the training of birth
attendants in the proper conduct of delivery and
third stage oflabourto prevent placenta retention
and postpartum haemorrhage.

Keywords: grand multiparity, previous caesarean
section, previous retained placenta, retained
placenta
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INTRODUCTION
Retained placentas affect 0.5%—3% of women following
delivery, and is a major factor in the cause of maternal
death from postpartum haemorrhage (PPH) and puerperal
sepsis.® About 25% of maternal deaths in Africa and
Asian countries are due to haemorrhage during pregnancy,
birth or postpartum period. Of these, almost 30% are
contributed by PPH. A further 15%—20% of these PPH
maternal deaths are due to retained placenta.® After uterine
atony, retained placenta is the second major indication for
blood transfusion in the third stage of labour.®

Appropriate management of the third stage of labour
can help to reduce complications associated with this stage
of labour, including retained placenta. Retained placenta
is a potentially preventable cause of PPH. Although some
factors that predispose a pregnant woman to retained
placenta have been identified, there is no consensus on its
significance and relative importance. For example, some
authors have reported a significant increase in the incidence
of retained placenta due to factors such as preterm labour,
grandmultiparity and in some deliveries initiated by
labour induction, while others have not reported such an
increase.®® A controlled study by Soltan and Khashoggi
showed, in descending order of significance, history of
retained placenta, previous uterine surgery, preterm
delivery, age above 35 years, placental weight less than
601 g, pethidine use in labour, labour induction and
parity of more than five, to be associated with retained
placenta.'? However, in another controlled study, Titiz
et al found that only previous history of retained placenta
and a history of preterm delivery to be significantly related
to retained placenta in the current pregnancy, while age,
parity, and gravidity did not influence the incidence of
retained placenta, 1V

Clearly, it would be relevant to investigate and
identify independent risk factors for retained placenta
before applying the risk approach for its prevention in

any community. This will help to increase the sensitivity



and specificity of the method and selected risk factors in
preventing retained placenta. The aim of the present study
was to determine the incidence and identify independent
risk factors for retained placenta among pregnant women
in Ile-Ife, southwestern Nigeria. Information obtained will
be used in formulating policies and programme for the

reduction of retained placenta.

METHODS

This study was conducted at the Obafemi Awolowo
University Teaching Hospital Complex (OAUTHC),
Ile-Ife, Nigeria, between January 1999 and December
2005. During the seven-year period, 120 cases of retained
placenta were prospectively studied. 240 women who had
singleton normal vaginal delivery within 24 hours of the
case study, were taken as controls. Each case of retained
placenta was matched with two controls.

The management of third stage of labour in this
study involved both passive and active management.
All the women were residents of the Ife/[jesa health
administrative area. Most women routinely received one
dose of ergometrine or ten units of oxytocin after delivery
as standard treatment. In some high-risk women, the third
stage was actively managed, as prophylaxis treatment
against the development of PPH. The active management
of the third stage involved the administration of oxytocic
agent intravenously (ten units of oxytocin or 0.25-0.50
mg of ergometrine) at the delivery of the anterior shoulder
with early cord clamping and cutting.

Following uterine contraction, gentle cord traction in
the axis of the birth canal was then applied. The uterus
was at the same time manually controlled above the level
of the symphysis with countertraction (Brandt-Andrews
manoeuvre or controlled cord traction [CCT]). In the
expectant management, no oxytocic was given before the
delivery of the placenta (butintramuscular injection of ten
units of oxytocin or 0.25-0.5 mg of ergometrine was given
after delivery of the placenta). The cord was clamped and
cut immediately after delivery of the baby; no CCT was
performed until signs of separation of the placenta were
noticed. All the cases of retained placenta that occurred
in our delivery suites was diagnosed within 30 minutes
of the delivery of the baby. All cases of retained placenta
referred to us (unbooked women from other healthcare
facilities and those delivered at home, at faith clinics and
at herbal homes) had retained their placenta for more than
60 minutes before presenting to us.

All women with retained placenta was managed
according to the departmental protocol. The patients
had an urgent packed cell volume done, with grouping
and cross matching of appropriate units of blood for

transfusion, as needed. Resuscitative measures were
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Table I. Complications associated with retained placenta.

Characteristics No. (%)
Incidence of primary PPH > 500 ml 58 (48.33)
Incidence of anaemia on
admission (% PCV)
6-19 23 (19.17)
20-25 24 (20.00)
26-29 16 (13.33)
30-38 57 (47.50)
Condition on admission
In state of shock* 47 (39.17)
In stable state 73 (60.83)
Incidence of blood transfusion 48 (40.00)
Mismanagement of third stage of labour 27 (22.50)

PPH: postpartum haemorrhage; PCV: packed cell volume
* Patient was in a clinical state of shock due to hypovolaemia, as
a result of moderate to severe haemorrhage.

instituted with the administration of intravenous infusion
of dextrose solution, crystalloids and plasma expanders
with administration of oxygen to patients in shock.
Attempts to deliver the placenta by CCT were made before
resorting to manual removal of the placenta. Simple
sedation or general anaesthesia was used, depending on
the clinical situation of the patient. Following removal
of the placenta, continuous oxytocin infusion was added
for 1-2 hours to ensure sustained uterine contraction.
Broad-spectrum antibiotics were administered to control
or prevent infection.

Informed consent was obtained from each woman
recruited into the study. Ethics and research committee
approval was obtained. Data was collected by the use of
a standardised questionnaire, which was administered to
the cases and controls through interviews, in addition to
a thorough review of the clinical records. Data obtained
included age, educational status, occupation, marital
status, parity, gestational age at delivery, antenatal
complications, booking status, placental weight, foetal
sex and weight. Other data included history of previous
dilatation and curettage (D&C), caesarean section,
myomectomy and retained placenta, as well as history of
use and non-use of oxytocic agent in the current delivery.
Presence or absence of PPH was ascertained.

The data was coded and input into the computer using
the Statistical Package for Social Sciences version 11.0
(SPSS Inc, Chicago, IL., USA). Frequency tables were
then computed for all variables separating the cases from
the controls. Continuous variables such as age and parity
were categorised, and obstetrical history was treated as
individual elements and then as combined summary
measures. The presence of an association between the
hypothesised risk factors and retained placenta were tested
using bivariate analysis. Tests of statistical significance

based on 95% confidence interval (CI) or ¥? test with
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Table Il. Sociodemographical characteristics of 120 cases and 240 controls.

Characteristics

Cases (%) Controls (%) p-value

Age group (years)

<2l 54.2) 46 (19.2)

21-34 83 (69.2) 168 (70.0)

> 34 32(26.7) 26 (10.8) 0.000
Educational Level

None 14 (11.7) 18 (7.5)

Primary 30 (25.0) 44 (18.3)

Secondary 54 (45.0) 122 (50.8)

Post-secondary 22 (18.3) 56 (23.3) 0.189
Marital Status

Ever married 110 (91.7) 236 (98.3)

Never married 10 (8.3) 4 (1.7) 0.152
Employment status

Employed 108 (90.0) 216 (90.0)

Unemployed 12 (10.0) 24 (10.0) 0.610
Parity

0 29 (24.2) 76 (31.7)

14 60 (50.0) 138 (57.5)

=5 31 (25.8) 26 (10.8) 0.001
Table Ill. Distribution of past obstetrical and gynaecological characteristics of 120 cases and 240 controls.
Characteristics Cases (%) Controls (%) p-value
Previous retained placenta 16 (13.3) 4 (1.7) 0.000
Previous dilatation and curettage 35 (29.2) 17 (7.1) 0.000
Previous caesarean section 16 (13.3) 2 (0.8) 0.000
Previous myomectomy 6 (5.0) 1 (0.4) 0.003

Yates’ correction (for proportion) or Student’s #-test were
used, as appropriate. The significant variables were then
analysed using multiple logistic regression; the odds-ratio
(OR) was then calculated to determine the independent

risk factors, while controlling for confounding variables.

RESULTS
During the study period, there were 120 cases of retained
placenta and the total number of deliveries was 6,160,
making the incidence 1.9%. The clinical complications
and the clinical state of women with retained placenta are
shown in Table I. Primary PPH occurred in 48.33% of
the women, 39.17% were admitted in a state of shock,
52.5% were anaemic, while 40% were transfused with
various pints of blood on admission. The incidence of
active management of third stage of labour among the
controls was 12.5%, while among the cases, it was 5%.
Inappropriate management of third stage of labour with
or without oxytocic was observed in 22.5% of cases.
There were two maternal deaths associated with retained
placenta during the study period (1.7%). One woman
was brought in dead, and the other died within minutes
of admission. The cause of death in both cases was due
to severe haemorrhagic shock secondary to retained
placenta.

The sociodemographical characteristics of women
in the study are summarised in Table II. The proportion

of women in the age group older than 34 years was

significantly higher among cases (26.7%) than controls
(10.8%) (p < 0.0001). Similarly, the proportion of women
who were grand multiparous was significantly higher in
cases (25.8%) than controls (10.8%) (p < 0.001). There
was no significant difference between the two groups with
respect to educational level, marital status and occupation.
The distribution of obstetrical and gynaecological history
among the women is shown in Table III. There was a
significantly higher number of women with history of
previous retained placenta (p < 0.000), D&C (p < 0.000),
caesarean section (p < 0.000) and myomectomy (p <
0.003) among the cases, compared to controls.

The distribution of present obstetrical characteristics
in the women is shown in Table IV. There were statistically
significant differences in the number of women who
did not receive antenatal care (p < 0.000), had preterm
delivery (p < 0.000), whose placenta weighed 500 g or
less (p < 0.000), and whose labour lasted more than ten
hours (p < 0.023) among cases, as compared to controls.
Precipitate delivery, foetal weight and sex were not found
to be significantly associated with retained placenta.

Table V shows the result of the logistic regression
with adjustment for various confounders. Factors that
showed independent associations with an increased risk
for retained placenta include non-use of antenatal care
(OR 22.71, 95% CI 10.5-49.12, p < 0.000), previous
retained placenta (OR 15.22, 95% CI 3.30-70.19, p <
0.000), previous caesarean section (OR 12.00, 95% CI
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Table IV. Distribution of present obstetrical characteristics of 120 cases and 240 controls.

Characteristics Cases (%) Controls (%) p-value
Antenatal booking

Unbooked 94 (78.3) 46 (19.2)

Booked 26 (21.7) 194 (80.8) 0.000
Preterm delivery

(< 37 weeks) 31 (25.8) 15 (6.3) 0.000
Precipitate delivery 1 (0.8) 0 (0.0 0.157
Placenta weight

(£500¢g) 53 (44.2) 49 (20.4) 0.000

Duration of labour

First stage >10 hours 46 (38.3) 64 (26.7) 0.023
Birth weight* (g) 2,697.5 £739.9 2,809.9 + 656.5 0.214

* Data is expressed as mean and standard deviation

Table V. Logistic regression analysis of risk factors for retained placenta.

Risk factor Odds-ratio 95% confidence interval
Non-booking for antenatal care 22.71 10.50-49.12
Previous retained placenta 15.22 3.30-70.19
Previous caesarean section 12.00 2.05-70.17

Age > 35 years 7.10 1.53-32.40

Grand multiparity (parity > 5) 6.63 1.88-23.40
Previous dilatation and curettage 4.44 1.69—11.63
Preterm delivery 312 1.12-8.68
Placenta weight (< 500 g) 291 1.34-6.32

2.05-70.19, p < 0.006), maternal age =35 years (OR 7.10,
95% CI 1.5-32.40, p < 0.012) grand multiparity (OR
6.63,95% CI 1.88-23.40, p < 0.003), previous D&C (OR
4.44, 95% CI 1.69-11.63, p < 0.002), preterm delivery
(OR 3.12, 95% CI 1.12-8.68, p < 0.029), and placenta
weight less than 501 g (OR 2.91, 95% CI 1.34-6.32, p
< 0.007). Previous myomectomy and prolonged labour
(labour lasting more than ten hours) were not significantly

associated with retained placenta.

DISCUSSION

The 1.9% incidence of retained placenta in this study
was within the reported incidence of 0.5%-3%,571»
and comparable with the previously-reported incidence
of 1.4% in our centre by Onwudiegwu and Makinde.®®
78.3% of patients with retained placenta were not booked
for antenatal care. This was higher than in the study by
Soltan and Khashoggi (8.01%),1? but similar to that
by Begum (89%)@ and that of a previous study in our
centre (74%) by Onwudiegwu and Makinde."® Delivery
supervised by untrained traditional birth attendants or
delivery in inappropriately-staffed centres are associated
with a high incidence of poor and delayed management
of third stage of labour, leading to a high incidence of
retained placenta in the unbooked high-risk and low-risk
women. Non-booking for antenatal care constituted an
approximate 23-fold increase in risk of retained placenta
in this study. The declining maternal health service
utilisation occasioned by poor economic status and the

introduction of fees for service have contributed to the

increased incidence of unbooked emergencies and the
attendant obstetrical morbidity and mortality in our
women over the years. 519

History of previous retained placenta and caesarean
sections were highly associated with retained placenta
in this study, in agreement with the findings of other
researchers.®7? The risk of repeat retained placenta in
other studies was about 2—4 times, while in this study, the
risk was increased 15-fold but still less than the 29-fold
risk observed by Soltan and Khashoggi.©1%20 D&C carried
afour-fold risk of predisposing to retained placentain this
study. Itis hypothesised that these factors cause injuries that
lead to deficient or damaged endometrium predisposing
the implanted ovum’s chorionic villi to penetrate into the
uterine muscle. This penetration of the endometrium and
the uterine muscle predisposes to placenta retention. The
severe form of this phenomenon is believed to be the cause
of placenta accreta.?? Myomectomy was not significantly
associated with retained placenta in this study. This may
be because the type of myomectomy in this study did
not involve the bridging of the endometrial cavity of the
uterus.

Aversion to caesarean sections by pregnant women
in our environment causes a lot of high-risk women to
deliver in inappropriate and ill-equipped centres, with
attendant complications including retained placenta. (51622
The increasing rate of caesarean sections has also been
cited as a risk factor for increased incidence of retained
placenta and placenta accreta.®® The fact that the risk

of retained placenta increases with age and parity is



confirmed in this study. Grandmultiparity and age greater
than 35 years each increases the risks by about seven-
fold. Increased abnormalities of placenta implantations
in grandmultiparous women,®?® and the notable
association with uterine atony in this group of women,
constitute factors leading to retained placenta. @23 It has
been postulated that the uterine muscles get replaced by
fibrous tissue with repeated pregnancies, with a resultant
reduction in the contractile power of the uterus which may
lead to atony and finally, placenta retention. 1429

Grandmultiparous and older women in our
environment tend to be unbooked and they often deliver
at home because of their overconfidence stemming
from previous normal deliveries. They are thus prone
to complications such as prolonged obstructed labour,
prolonged second stage of labour, ruptured uterus and
prolonged third stage of labour, retained placenta and
PPH.13162) The percentage of the grandmultiparous
women (25.8%) in this study is higher than that seen by
Soltan and Khashoggi®® and Chhabra and Dhorey,®® but
similar to that reported by Onwudiegwu and Makinde®
in an earlier study at our centre.

Preterm delivery and small placenta weight each
contributed about a three-fold risk of retained placenta in
this study. Risk factors to preterm labour, such as infarcts
or fibrinoid degeneration of decidual arterioles, which are
also commonly associated with stillbirth and intrauterine
growth restriction, may cause abnormal adherence of the
placenta leading to its retention after birth.1” Other authors
reported a three- to nine-fold increase in preterm delivery
as a risk of retained placenta.57!® Precipitate labour,
which had previously been observed to be associated with
retained placenta, was not significantly associated in this
study. 2829

Antibiotics were given to the women in this study
because of the high incidence of infection associated
with patients with retained placenta referred to our
centre. To date, there has not been any known randomised
controlled trial to evaluate the effectiveness of antibiotic
prophylactics to prevent endometritis after the manual
removal of placenta in vaginal births.®® There is an
urgent need to conduct such studies to evaluate whether
women with retained placenta after giving birth would
benefit from routine antibiotics prior to manual removal
of the placenta in various settings. Retained placenta was
associated with PPH in 48.33% of the women. It was severe
enough to warrant blood transfusion in 40% of the women,
while 39.17% were admitted in a state of shock. This is
consistent with findings in other studies by Onwudiegwu
and Makinde™ and Chhabra and Dhorey.® Inappropriate

management of the third stage of labour, even in low-risk
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patients, can lead to retained placenta. This comes in the
form of attempts to deliver the placenta when uterine
contraction have not taken place, to separate the placenta
from the decidua. Forceful pull on the umbilical cord leads
to snapping of the umbilical cord with placenta retention.
Occasional entrapment of the placenta results from uterine
and cervical constriction ring following delay in the
delivery of the placenta after the injection of an oxytocic
agent during the active management of the third stage of
labour. This was the experience in 22.5% of cases in this
study, which is similar to the 24.4% findings in an earlier
study by Onwudiegwu and Makinde.

This study confirmed the risk factors for retained
placenta are, in descending order of importance, non-
booking for antenatal care in current pregnancy, history
of retained placenta and caesarean sections; age greater
than 35 years, grand multiparity, previous history of D&C
preterm delivery in the current pregnancy and placenta
weight less than 501 g. Pregnant women with identifiable
risk factors should be targeted for the prevention of
retained placenta. However, there is aneed for the training
and retraining of birth attendants in the proper conduct
of delivery and third stage of labour to prevent placenta
retentions and PPH. Moreover, the improvement in the
socioeconomic conditions of the populace and removal of
fee for service in maternity care services, coupled with the
involvement of the informal sector and the rural populace
in the recently-introduced health insurance scheme, will
improve the utilisation of available delivery care services

and reduce the number of unbooked emergencies.

REFERENCES

1. MacLeodJ, Rhode R. Retrospective follow-up of maternal deaths
and their associated risk factors in a rural district of Tanzania. Trop
Med Int Health 1998; 3:130-7.

2. Etuk SJ, Asuquo EE. Maternal mortality following post-partum
haemorrhage in Calabar a 6-year review. West Afr J Med 1997,
16:165-9.

3. Daftary SN, Nanawati MS. Management of postpartum
haemorrhage. In: Buckshee K, Patwardhan VB, Soonawala R.P,
eds. Principals and Practice of Obstetrics and Gynaecology for
Postgraduates. FOGSI Publication. New Delhi: Jaypee Brothers
Medical Publishers, 1996.

4. Kamani, AA, McMorland GA, Wadsworth LD. Utilization of red
blood transfusion in an obstetric setting. Am J Obstet Gynecol
1988; 159:1177-1181.

5. Romero R, Hsu VC, Athanassiadis AP, et al. Preterm delivery:
a risk factor for retained placenta. Am J Obstet Gynecol 1990;
163:823-5.

6. Adelusi A, Soltan MH, Chowdhury N, Kangave D. Risk of
retained placenta: multivariate approach. Acta Obstet Gynecol
Scand 1997; 76:414-8.

7. Combs CA, Laros RK Jr. Prolonged third stage of labor: morbidity
and risk factors. Obstet Gynecol 1991; 77:863-7.

8. Hall MH, Halliwell R, Carr-Hill R. Concomitant and repeated
happenings of complications of the third stage of labour. Br J



10.

1

—_

12.

13.

14.

15

16.

17.

18.

19.

20.

Obstet Gynecol 1985; 92:732-8.

Chang A, Larkin P, Esler EJ, Condie R, Morrison J. The obstetric
performance of the granmultipara. Med J Aust 1977; 1:330-2.
Soltan MH, Khashoggi T. Retained placenta and associated risk
factors. J Obstet Gynaecol 1997; 17:245-7.

. Titiz H, Wallace A, Voaklander DC. Manual removal of the

placenta--a case control study. Aust N Z J Obstet Gynaecol 2001;
41:41-4.

Thomas WO Jr. Manual removal of the placenta. Am J Obstet
Gynecol 1963; 86:600-6.

Onwudiegwu U, Makinde ON. Retained placenta: a cause of
reproductive morbidity in Nigeria. J Obstet Gynaecol 1999;
19:355-9.

Begum K. Analysis of 20,119 deliveries in Dhaka Medical College
Hospital. Asia Oceania J Obstet Gyaecol 1993; 19:1-6.

. Briggs ND. Maternal death in the booked and unbooked patients:

University of Port Harcourt Teaching Hospital experience. Trop J
Obstet Gynaecol 1988; 1:26-9.

Megafu U. Hazard of vaginal delivery after two previous caesarean
sections. Trop J Obstet Gynaecol 1988; 1:86-8.

Ezechi OC, Fasubaa OB, Obiesie LO, et al. Delivery outside
hospital after antenatal care: prevalence and its predictors. J
Obstet Gynaecol 2004; 24:745-9.

Onwudiegwu U. The effect of a depressed economy on the
utilisation of maternal health services: the Nigerian experience. J
Obstet Gynaecol 1993; 13:311-4.

Onwudiegwu U. The effect of a depressed economy on the
utilisation of maternal health services: the Nigerian experience II.
J Obstet Gynaecol 1997; 17:143-8.

Stones RW, Paterson CM, Saunders NJ. Risk factors for major

2

—_

22.

23.

24.

25.

26.

27.

28.

29.

30.

Singapore Med J 2008; 49(7) : 537

obstetric haemorrhage. Eur J Obstet Gynecol Reprod Biol 1993;
48:15-8.

.Barss P, Misch K A. Endemic placenta accreta in a population

of remote villagers in Papua New Guinea. Br J Obstet Gynaecol
1990; 97:167-74.

Ukpong DI, Owolabi AT. Psychiatric morbidity associated with
caesarean section: a study from Wesley Guild Hospital, Ilesa,
Nigeria. J Obstet Gynaecol 2004; 24:891-4.

Chhabra S, Dhorey M. Retained placenta continues to be fatal but
frequency can be reduced. J Obstet Gynaecol 2002; 22:630-3.
Mwambingu FT, Al Meshari AA, Akiel A. The problem of
grandmultiparity in current obstetric practice. Int J Gynaecol
Obstet 1988; 26:355-9.

Thornton S, Davison JM, Baylis PH. Plasma oxytocin during third
stage of labour: comparison of natural and active management.
BMI 1988; 297:167-9.

Beazley JM. Complications of third stage of labour. In: Whitfield
CR, ed. Dewhurst’s Textbook of Obstetrics and Gynaecology for
Postgraduates. 5th ed. Oxford: Blackwell Science Ltd, 1995:
368-76.

Ezechi O C. Mabayoje P and Obiesie LO. Ruptured uterus in South
Western Nigeria: a reappraisal. Singapore Med J 2004; 45:113-6.
Sheiner E, Levy A, Mazor M. Precipitate labor: higher rates of
maternal complications. Eur J Obstet Gynecol Reprod Biol 2004;
116:43-7.

Onwuhafua PI. Childbirth in Germany and Nigeria compared.
Niger I Med 2006; 15:387-92.

Chongsomchai C, Lumbiganon P, Laopaiboon M. Prophylactic
antibiotics for manual removal of retained placenta in vaginal
birth. Cochrane Database of Syst Rev 2006; CD004904.

Looking to hit that
sales target?

Advertise with the Singapore Medical Journal.
The voice of academic medicine in Singapore and Southeast Asia since 960

To advertise, please contact: Li Li Loy, Advertising Executive
Mobile: 9634 9506 Tel: 6223 1264 ext 23  Email: lili@sma.org.sg




