BMC Research Notes

Ndongo et al. BMC Res Notes (2018) 11:33
https://doi.org/10.1186/s13104-018-3131-1

Open Access

RESEARCH NOTE

Infantile hypertrophic pyloric stenosis: a
4‑year experience from two tertiary care centres
in Cameroon
Rene Ndongo1, Paul Nkemtendong Tolefac2,3*, Faustin Félicien Mouafo Tambo2, Matin Hongieh Abanda5,
Marcelin Ngowe Ngowe4, Olivier Fola2, Bonaventure Dzekem5, Patrick Eroyl Weledji4, Maurice Aurelien Sosso2
and Jacqueline Ze Minkande2

Abstract
Objective: This study aimed to describe the clinical characteristics of patients with infantile hypertrophic stenosis,
management and its outcome in two tertiary care centres in Cameroon.
Results: A total of 21 patients were included from the two centres. The mean age at presentation was
5.2 ± 1.2 weeks, predominantly male with a male-to-female ratio of 4.25:1. The triad of vomiting, visible peristalsis and
palpable mass was present in only 7 (33.3%) of the participants. The diagnosis was confirmed with ultrasounds in all
participants. Ramstedt pyloromyotomy was done in all participants and in 9.5% of the participants it was complicated
by intra-operative duodenal perforation whereas in the postoperative period the most common complications were
vomiting (6, 28.6%), sepsis (2, 9.5%), and paralytic ileus (2, 9.5%). The mortality rate from the series is 9.5%. According to univariate logistic regression: severe dehydration [OR = 5.41, 95% CI = (3.11–6.97), p = 0.002], hypokalaemia
[OR = 2.63, 95% CI = (1.02–5.91), p = 0.042] and surgical site infection [OR = 3.12, 95% CI (1.22–5.64), p = 0.023] were
the main predictors of mortality whereas postoperative hospital length of stay > 5 days was significantly associated
with surgical site infection [OR = 2.44, 95% CI = (1.12–6.44), p = 0.002] and postoperative nausea and vomiting
[OR = 3.64, 95% CI = (1.18–6.64), p = 0.022].
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Introduction
Infantile hypertrophic pyloric stenosis (IHPS) describes
a disorder in infancy characterised by hyperplasia of
smooth muscle fibres of the pylorus leading to narrowing
of the pyloric canal and gastric outlet obstruction [1]. The
incidence of IHPS varies amongst different ethnic groups
and races around the world [2]. IHPS occurs in about 1–4
per 1000 live births and it is more common among male
infants with a male to female sex ratio estimated at 4–6:1
[3–5], and more frequent in preterm than term neonates
[4, 6]. Male gender predominance and a family history of
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IHPS are consistently reported risk factors and suggest a
genetic component to the aetiology [7].
The paucity of published data regarding IHPS in most
developing countries like Cameroon, prompted the
authors to analyse this problem. The study aimed to
describe the experience on the management of IHPS in
two tertiary hospitals Cameroon.

Main text
Materials and methods
Study design and setting

This was a retrospective cross sectional descriptive
study carried out in two tertiary hospitals in Cameroon;
Douala General Hospital (DGH) and Yaoundé Central
Hospital (YCH) over a period of 4 years from January
2012 to December 2016 to describe the experience in the
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management of patients admitted to the paediatric surgical units of these tertiary institutions. DGH and YCH are
two largest hospitals located in the economic capital and
administrative capital of Cameroon respectively. Both
hospitals have paediatric surgical units that functions
24/24 receiving patients.
Study population
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African race. They were predominantly males with a male
female sex ratio of 4.25:1. The mean age at presentation
was 5.2 ± 1.2 weeks with a range of 8 days to 12 weeks
and most were neonates within 2–6 weeks (16, 76.2%)
of life as shown on Table 1. About half (47.6%) were first
born children and breast feeding was the dominant mode
of feeding in 66.7% (Table 1).

The study population included all infants who were
admitted to the surgical units of both hospitals with the
diagnosis of IHPS and subsequently benefited from surgery during the study period. We excluded all patients
that had an alternative intraoperative diagnosis and those
with incomplete medical records. The diagnosis of IHPS
was made clinically by the typical clinical presentation of
non-bilious vomiting and palpable pyloric olive mass and
by abdominal ultrasound. Data was collected using preestablished medical case report forms from the patient’s
medical record in the paediatric surgical units and theatre of both hospitals. Over the 4 years period, 28 cases
of IHPS were confirmed using abdominal ultrasound. We
excluded three cases that had an alternative intraoperative diagnosis and five cases whose medical records were
missing.

Clinical presentation and diagnosis

Statistical analysis

All the patients in this study were surgically managed by
Fredet-Ramstedt pyloromyotomy following resuscitation.
The median preoperative hospital stay was 4.7 ± 1.1 days

The data was collected using epi data version 3.1 then
transferred to and analysed using SPSS version 20.0.
Mean and standard deviations were determined for continuous variables whereas proportions and frequency
tables were used to summarize categorical variables. The
level of significance was considered as p < 0.05. Univariate logistic regression was used to assess factors associated with mortality and prolonged postoperative stay
greater than 5 days.
Ethical considerations

Ethical and administrative approval was obtained from
the respective hospitals before commencement of the
study. The principles of ethics involving human participants were respected throughout the study. After assessing the medical files, patient’s guardians were called for
signed informed consent and this was done before information was collected from the medical files of all the
participants.

The diagnosis was made clinically in patients who presented with a triad of non-bilious projectile vomiting
(100%), visible gastric peristalsis (47.6%) and a palpable
epigastric olive mass (33.3%) as presented on Table 2.
This triad was present in 7 (33.3%) of the participants.
In all other patients, a suspicion was made after presenting with one or more of the above symptoms inclusive of
weight loss (52.4%), dehydration (42.9%), and constipation (19.0%) (Table 2). This diagnosis was confirmed in all
the patients using abdominal ultrasound.
In 18 of the 21 included patients, results of serum electrolytes were available, of the available results, half had
both hypokalaemia and hypochloraemia (Fig. 1), whereas
3 (16.7%) of the patients had normal serum electrolytes.
Management and outcome

Table 1 Baseline characteristics of the study population
showing age distribution, gestational age at birth, birth
weight, position in the family and feeding methods during the first 6 months after birth
Category
Age at presentation (weeks)

Gestational age (weeks)
Birth weight (g)
Family order

Percentage

<2

1

4.8

9

42.9

4–6

7

33.3

>6

4

19.0

< 37

12

57.1

37–42

9

42.9

< 25.00

14

66.7

7

33.3

First
Second

Feeding method

Number

2–4

25.00–4.000

Results
Baseline patient characteristics

Over the 4 years period, 28 cases of IHPS were confirmed using abdominal ultrasound in both hospitals. We
excluded three cases that had an alternative intraoperative diagnosis and five cases whose medical records were
missing. The 21 patients included were all of the black

Characteristic

10

47.6

3

14.3

Third

2

9.5

Fourth

3

14.3

Fifth

1

4.8

Others

2

9.5

Breast feeding

14

66.7

Artificial milk

5

23.8

Mixed feeding

2

9.5
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Table 2 Clinical characteristics at presentation showing proportion that presented with vomiting, dehydration, visible peristalsis, palpable epigastric olive mass
and other symptoms
Characteristic

Number

Percentage

Vomiting

21

100.0

Constipation

4

19.0

Weight loss

11

52.4

Dehydration

9

42.9

Visible gastric peristalsis

10

47.6

Palpable olive epigastric mass

7

33.3

Other symptoms

4

19.0

with a range of 2–12 days. During this preoperative
period, fluid and electrolyte abnormalities, dehydration
as well as anaemia were corrected prior to surgery. Fluid
and electrolytes were corrected using ringers lactate and
glucose 5%.
General anaesthesia was the main form of anaesthesia used in all the patients. The surgical opening was by
supra-umbilical transverse incision in 17 (80.1%) of the
cases while in 4 (19.9%) of the cases subcostal incision
was used. There were 2 (9.5%) intra-operative mucosal
(duodenal) perforations. Post-operatively, test feeds
were started within 12 h of surgery in 16 (76.2%) of the
infants and within 12–24 h in 3 (14.3%) participants.
Two (9.5%) participants who had intraoperative perforations were kept nil per os for more than 24 h. A total of 13
complications were noted in 6 participants. These complications included post-operative 6 (28.6%) vomiting, 2
(9.5%) surgical site infections, 2 (9.5%) paralytic ileus (2,

9.5%) sepsis and 1 (4.8%) wound dehiscence (1, 4.8%).
Two cases of death were registered in the series given a
case fatality rate of 9.5%. The major causes of death were
severe sepsis in the postoperative period in one case as
a result of intra-operative perforation and severe dehydration and electrolyte imbalance not corrected before
surgery in the other case. The mean postoperative hospital stay was 4.2 ± 1.6 days with a range of 3–12 days.
According to univariate logistic regression analysis:
severe dehydration on admission [OR = 5.41, 95% CI
(3.11–6.97), p = 0.002], hypokalaemia on admission
[OR = 2.63, 95% CI (1.02–5.91), p = 0.042] and surgical
site infection [OR = 3.12, 95% CI (1.22–5.64), p = 0.023]
were the main predictors of mortality whereas postoperative hospital length of stay > 5 days was significantly
associated with surgical site infection [OR = 2.44, 95%
CI (1.12–6.44), p = 0.002] and postoperative nausea and
vomiting [OR = 3.64, 95% CI (1.18–6.64), p = 0.022].
Discussion

Infantile hypertrophic pyloric stenosis (IHPS) was first
described by Harald Hirschsprung in 1888 [8]. It is the
most common cause of gastric outlet obstruction in
infancy and the most common surgical emergency in a
new born [9]. In this cross sectional descriptive study,
the authors described their experience of the presentation and management of infantile hypertrophic pyloric
stenosis in two tertiary health care centres in Cameroon.
Males were predominantly affected with a male female
sex ratio of 4.25:1 which is comparable to the global male
female sex ratio of 4–6:1 [3]. This male predominance is
equally similar to results gotten from other recent studies

70.00%
60.00%
50.00%
40.00%
30.00%

61.10%

55.60%

20.00%
22.20%

10.00%

50.00%

16.70%

0.00%
Hypokalaemia

Hyponatremia

Hypochloraemia Both hypokalaemia Normal electrolyte
and
hypochloraemia

Fig. 1 Distribution of serum electrolyte abnormalities at presentation into hypokalaemia, hyponatremia, hypochloraemia, both hypokalaemia and
hypochloraemia and normal serum electrolytes
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[7, 10]. There disorder was more common among first
born infants at a rate of 47.6% compared to higher orders
children. This means almost half of the cases of IHPS
occur in first born children. This is similar to a study
done in Ethiopia in 2014 by Tadesse and Gadisa where
56.4% occurred in first born infants [7]. The mean age of
presentation of 5.2 weeks is consistent with findings in
global literature [2, 11], and in findings from recent studies in Ethiopia and Tanzania [7, 10].
Infantile hypertrophic pyloric stenosis being the most
common cause of gastric outlet obstruction usually presents with non-bilious vomiting [2]. This was the most
predominant symptom in all the participants. This is
equally similar to recent series described elsewhere in
Africa where all the participants presented with vomiting [7, 10]. The classic presentation of an olive mass in
the epigastric region on palpation was established only
in 33.3% of the cases. This means that in about twothird of the cases of IHPS the olive is not palpable. This
reduces the clinical diagnostic probability of IHPS. This
low rate of palpable olive shape mass in the epigastrium
is similar to 23–26% obtained in studies in Ethiopia and
Tanzania [7, 10]. Preoperatively, IHPS is usually complicated by dehydration, weight loss and a characteristic
hypochloraemic hypokalaemic metabolic alkalosis [12–
14]. All these complications were observed in the series
described with the most common electrolyte abnormality
hypochloraemia and hypokalaemia. Similar electrolyte
abnormalities were observed in a study in 2015 in Tanzania [10]. In a univariate analysis patients with hypokalaemia at admission were twofolds more likely to die in
the postoperative period compared to others. This is
similar to the Tanzanian study published in 2015 [10].
Other electrolyte abnormalities were not associated with
mortality.
The gold standard in the management of IHPS remains
surgery described in 1912 by Ramstedt now known as
Fredet-Ramstedt extra-mucosal pyloromyotomy [1, 15].
This can be done both by traditional laparotomy or laparoscopy [16]. All our patients benefited from pyloromyotomy by laparotomy. Mucosal perforation is a rare
intraoperative complication of Ramstedt’s pyloromyotomy and is indicated intraoperatively by the appearance
of bilious fluid. When this occurs, repair is done by using
interrupted absorbable sutures and covered with omentum [17]. In our series, intraoperative duodenal perforations were reported in 9.5% of the participants, a figure
which is higher than 1–2% reported in literature [17, 18].
The rate of mucosal perforations in our series is however
similar to 10.9% that was reported in a series conducted
in Ethiopia by Tadesse and Gadisa [7]. Higher than
expected rate of mucosal perforation in the series and
other series in African Countries such as Ethiopia further
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explained the difficulties faced in low and middle income
countries such as lack of adequately trained specialists
and lack of appropriate materials. This observation calls
for meticulous care to be taken when performing Ramstedt’s pyloromyotomy to prevent mucosal perforation,
especially at the lower end of the incision (pyloric–duodenal junction).
Mortality after pyloromyotomy is less than 1% in most
centres and when it occurs, it is usually from fluid and
electrolyte depletion in infants presenting late, and inadequately corrected electrolyte problems before surgery
[12]. We observed very high mortality rate of 9.5% in our
series. This high mortality rate is similar to that of studies
described elsewhere in Africa [7, 10]. The high mortality
rate can be attributed to the high rate of intraoperative
complication and postoperative infections coupled to
improperly corrected fluid and electrolyte deficit before
surgery. A recent study published in BMJ global health
that examines the determinants of mortality in children
less than 20 years after abdominal surgeries found mortality to be significantly higher (seven times) in low and
middle countries (LMICs) compared to high income
countries and this mortality was associated with intraoperative perforated viscus [19]. This further explains
the high mortality noted in the series and related studies in Africa. The high mortality associated to our series
and related studies in Ethiopia [7] and Tanzania [10]
can further be explained by global shortage of surgical
and anaesthetics services in these regions [20, 21]. The
number of cases of IHPS that remain undiagnosed in
the community may be higher than expected as most of
these later die of severe dehydration and sepsis. This is
especially true globally as about 5 billion people do not
have access to safe and essential surgical services and in
LMICs including Cameroon nine out of ten people cannot afford surgical care; only 6% of 313 million surgical
procedures done to save lives are undertaken in LMICs
[21–23].
Conclusion

The series has demonstrated that infantile pyloric stenosis is 4 times more common in males compared to
females and is more common among first born neonates
compared to higher order neonates. The most frequent
clinical presentation is non-bilious projectile vomiting.
The management of choice still practiced in our setting
is Fredet-Ramstedt extra-mucosal pyloromyotomy. The
mortality rate is higher in this region at 9.5% and factors
associated with this mortality are severe dehydration,
hypokalaemia and surgical site.

Limitations
Some limitations to our study include:
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••  Cross sectional nature and inability to establish spatial relationships.
••  Relatively small sample size of 21 participants and
short time period of 4 years.
••  Solely hospital based as most patients with IHPS die
in community of dehydration and electrolyte imbalance.
Abbreviations
IHPS: infantile hypertrophic pyloric stenosis; YCH: Yaounde Cantral Hospital;
DGH: Douala General Hospital; LMICs: low and middle income countries.
Author’s contributions
Protocol and study designed (RN and PNT); data collection and analysis (PNT);
manuscript draft (RN, PNT, FFMT, MHA, MNN, OF, BD, PEW) correction of
manuscript and proofreading (MAS, JZM, FFMT); all authors equally approved
the study and are responsible for it. All authors read and approved the final
manuscript.
Author details
1
Yaounde Central Hospital, Yaoundé, Cameroon. 2 Faculty of Medicine
and Biomedical Sciences, University of Yaoundé 1, Yaoundé, Cameroon.
3
Douala General Hospital, Douala, Cameroon. 4 Faculty of Health Sciences,
University of Buea, Buea, Cameroon. 5 Clnical Research Education Networking
and Consultancy, Douala, Cameroon.
Acknowledgements
We express our sincere gratitude to all the patients who took part in this study.
Much thanks also go to all the nurses who participated in the monitoring of
these patients.
Competing interests
The authors declare that they have no competing interests.
Availability of data and materials
The data sets supporting the conclusion of this study are contained within the
study.
Consent for publication
Not applicable.
Ethics approval and consent to participate
Ethical approval was obtained from the ethical committee of Douala general
hospital and Yaoundé central hospital. Written informed consent was
obtained from the parents. A copy of is available for review upon request by
the Editor-in-Chief of this journal.
Funding
None.

Page 5 of 5

2.

3.
4.
5.
6.
7.
8.
9.
10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

21.

Received: 9 August 2017 Accepted: 6 January 2018
22.
23.
References
1. Ramstedt C. Zur operation der angeborenen pylorus-stenose. Med Klin.
1912;8:1702–3.

Leong MM, Chen SCC, Hsieh CS, Chin YY, Tok TS, Wu SF, et al. Epidemiological features of infantile hypertrophic pyloric stenosis in Taiwanese
children: a nation-wide analysis of cases during 1997–2007. PLoS ONE.
2011;6(5):e19404.
To T, Wajja A, Wales PW, Langer JC. Population demographic indicators
associated with incidence of pyloric stenosis. Arch Pediatr Adolesc Med.
2005;159(6):520–5.
Krogh C, Gørtz S, Wohlfahrt J, Biggar RJ, Melbye M, Fischer TK. Pre- and
perinatal risk factors for pyloric stenosis and their influence on the male
predominance. Am J Epidemiol. 2012;176(1):24–31.
Tolefac PN, Tamambang RF, Yeika E, Mbwagbaw LT, Egbe TO. Ten years
analysis of stillbirth in a tertiary hospital in sub-Sahara Africa: a case
control study. BMC Res Notes. 2017;10(1):447.
Svenningsson A, Svensson T, Akre O, Nordenskjöld A. Maternal and pregnancy characteristics and risk of infantile hypertrophic pyloric stenosis. J
Pediatr Surg. 2014;49(8):1226–31.
Tadesse A, Gadisa A. Infantile hypertrophic pyloric stenosis: a retrospective study from a Tertiary Hospital in Ethiopia. East Cent Afr J Surg.
2014;19(1):120–4.
Hirschprung H. Falle von angeborener pylorus stenose, beobachtet bei
sauglingen. beobachtet bei sauglingen. Jahrb Kinderh. 1888;28:61–8.
Tan H, Roy P, Lakhoo K. Bilious vomiting in infantile hypertrophic pyloric
stenosis. Afr J Paediatr Surg. 2007;4(2):101–2.
Chalya PL, Manyama M, Kayange NM, Mabula JB, Massenga A. Infantile
hypertrophic pyloric stenosis at a tertiary care hospital in Tanzania: a surgical experience with 102 patients over a 5-year period. BMC Res Notes.
2015;18(8):690.
Panteli C. New insights into the pathogenesis of infantile pyloric stenosis.
Pediatr Surg Int. 2009;25(12):1043–52.
Nmadu PT. Alterations in serum electrolytes in congenital hypertrophic pyloric stenosis: a study in Nigerian children. Ann Trop Paediatr.
1992;12(2):169–72.
Al-Ghazwany S, Wahid FN, Al-Mohaidly M, Onanzi MA, Suliman A, Rawaf
AA, et al. Infantile hypertrophic pyloric stenosis: a single institution’s
experience. Ann Pediatr Surg. 2012;8(2):39–41.
Touloukian RJ, Higgins E. The spectrum of serum electrolytes in hypertrophic pyloric stenosis. J Pediatr Surg. 1983;18(4):394–7.
Ohri SK, Sackier JM, Singh P. Modified Ramstedt’s pyloromyotomy for the
treatment of infantile hypertrophic pyloric stenosis. J R Coll Surg Edinb.
1991;36(2):94–6.
Alain JL, Grousseau D, Terrier G. Extramucosal pyloromyotomy by laparoscopy. Surg Endosc. 1991;5(4):174–5.
Dw H, Cd B, Ai P, Jh H. Management of mucosal perforation during pyloromyotomy for infantile pyloric stenosis. Surgery. 1981;90(1):85–6.
Taqi E, Boutros J, Emil S, Dubé S, Puligandla P, Flageole H, et al. Evaluation
of surgical approaches to pyloromyotomy: a single-center experience. J
Pediatr Surg. 2007;42(5):865–8.
Collaborative G. Determinants of morbidity and mortality following
emergency abdominal surgery in children in low-income and middleincome countries. BMJ Glob Health. 2016;1(4):e000091.
Chichom-Mefire A, Njie VM, Verla V, Atashili J. A retrospective oneyear estimation of the volume and nature of surgical and anaesthetic
services delivered to the populations of the Fako division of the
south-west region of Cameroon: an urgent call for action. World J Surg.
2017;41(3):660–71.
Meara JG, Leather AJ, Hagander L, Alkire BC, Alonso N, Ameh EA, et al.
Global surgery 2030: evidence and solutions for achieving health, welfare,
and economic development. Lancet. 2015;386(9993):569–624.
Shrime MG, Bickler SW, Alkire BC, Mock C. Global burden of surgical
disease: an estimation from the provider perspective. Lancet Glob Health.
2015;3:S8–9.
Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V, et al.
Global and regional mortality from 235 causes of death for 20 age groups
in 1990 and 2010: a systematic analysis for the Global Burden of Disease
Study 2010. Lancet. 2012;380(9859):2095–128.

