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Abstract
This is a prospective study of (80) cases of infantile hypertrophic pyloric stenosis (I.H.P.S.) who were admitted
to the children welfare Teaching Hospital in the period from January 2010 to October 2011. The aim of this
study is to analyze the patients according to their age at presentation, sex, family history, body weight at
operation, feeding history and general condition of the baby with the result of surgical intervention.
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1. Introduction
IHPS is most common gastric outlet obstruction in infants. Congenital hypertrophic pyloric stenosis is the
commonest cause of gastric outlet obstruction and vomiting in infancy resulting from gradual hypertrophy of
smooth muscle of pylorus. Reports have suggested that the incidence of pyloric stenosis is increasing. (1)
The appearance of the pylorus in IHPS is that of an elongated pale mass usually measuring (2 – 2.5 cm)
in length and (1- 1.5 cm) in diameter which is due to both hypertrophy and hyperplasia of circular muscle. (3) (4)
Within the pyloric tumor there are hypertrophied autonomic nerve fibers and fewer than normal
ganglionic cells which may lead to failure of muscle relaxation. (3)
Grossly the pylorus is hard, whitish mass with different sizes.in autopsy specimens, the pylorus may
barely admit 1 mm probe, stomach proximal to the obstruction is dilated and its wall is thick and edematous.
There is no evidence of inflammation at first, but submucosal edema and round cell inflammation appear to
occur after prolonged vomiting. Histology demonstrated hypertrophy and hyperplasia of circular muscle fibers.
(5)

The incidence was more frequent in white populations, males four times than females, hereditary
predisposition, for affected male parent, the incidence in offspring as follow:1 :20 male offspring and 1:50
female offspring. While the incidence in male offspring of affected mother is 15% and has incidence in babies
with malrotation, obstructive uropathy and esophageal atresia. (3)
The vomitus of the babies with IHPS contain varying amount of Cl, Na, K. The gastric fluid loss
through the vomitus or nasogastric tube may be as high as 100 ml/day. This excessive Cl ion loss results in
extracellular Cl depletion and metabolic alkalosis. (17)
Secondary hyperaldosteronism developed due to hypovolemia, the high aldosteron cause the kidney to
avidly retain Na and increase excretion of K leading to hypokalemia. The body compensate to this alkalosis by
hypoventilation leading to increase arterial PaCO2. (17)
The diagnosis of IHPS is essentially clinical, but when the diagnosis is in doubt ultra sound (U/S) is
nearly 100% accurate in diagnosis, sometimes supplemented by Barium meal. (3)
Complete blood picture, renal function test, serum electrolytes.
The u/s observation that suggest pyloric stenosis includes bull-eye appearance of central or stellate echo
surrounded by thickened pyloric muscles. (12)
Criteria for positive u/s study include pyloric canal more than 16mm (normal length 5-14mm), diameter
larger than 11mm, circular muscle thickness more than 2.5mm, shouldering may be seen at each end of
canal.
U/S must be done without echogenic milk curds and barium, because it impedes transmission of sound
waves therefore the infant stomach must be emptied with N/G tube and wash with normal saline, the
infant then allowed to take GW to make the stomach as a window for viewing the pylorus. (12)
2. Patient and method
A prospective study of 80 patients with infantile hypertrophic pyloric stenosis that were admitted and managed
in Children Welfare teaching hospital over a period from January 2010 to October 2011.
Data collected from those patients focused on age, sex, birth weight, body weight, onset of symptoms,
duration of symptoms, family history, feeding history, sequence of the patients in the family, we received the
patients either directly from Baghdad city or as a referral from different areas of our country, those patients were
admitted to the hospital kepton fluid (maintenance and deficit) and U/S exam were done to all patients on the
same day or the next day of admission.
All patients were diagnosed by history and physical examination supported by ultrasonographical
examination or by upper GI contrast study which was done infew patients to confirm the diagnosis.
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Ramstedt`s operation (pyloromyotomy) was done to all patients under general anesthesia as semi-emergency
rather than an emergency cases.
All the patients were full term babies with male to female ratio of (5.6\ 1).
The age at presentation was between three to twelve weeks of age.
Seventy-six cases presented with projectile vomiting shortly after feeding.
Forty-six cases were diagnosed by history and physical examination by palpating the mass (the olive)
then confirmed the diagnosis by ultrasonographical examination, the remaining cases diagnosed by
ultrasonographical examination with or without Barium meal to confirm the diagnosis.
3. Results
All the patients had Ramstedt`spyloromyotomy with a mortality rate of (1.25%)which was due to septicemia
resulting from late diagnosis and there was no recurrence of the condition.
All patients were full term babies with birth weight ranging from (2.5 to 4) Kg. The age at presentation
was most common between 20 days and 3 months with a peak incidence at the fourth week of age, as illustrated
in table (1).
This table showed the peak incidence in forth weeks' age infant. Projectile vomiting was the main
symptom at presentation and was gradual in onset in 46 patients while in 34 patients it was abrupt. in 8 patients,
the vomitus was bloody.
Jaundice was present in (11) patients (13.75%) and was moderate in severity and of indirect type (less
than11mg/dl), yet it didn’t preclude operation. In (72) patients (90%) constipation was a significant symptom.
Most of our patients were dehydrated at time of presentation which ranged from mild in (67) patients
(83.75%) to severe dehydration in (13) patients (16.25%). There were no associated congenital anomalies,
except in one patient who had ventricular septal defect and was in heart failure at time of presentation.
Table (1): The age at presentation.
Age in weeks
Third week
Forth week
Fifth week
Sixth week
Seventh week
Eight week
Ninth week
Tenth week
Eleventh week
Twelfth week
Total

No. of patients
12
34
11
9
4
2
1
4
2
1
80

Percentage
15%
42.5%
13.75%
11.25%
5%
2.5%
1.25%
5%
2.5%
1.25%
100%

The body weight at the time of operation ranged from 2-4Kg. Most of the patients were breast fed51
patients (63.75%,), 18 patients (22.5%) were bottle fed and 11 patients (13.75%) were of mixed feeding (breast
&bottle).
A palpable abdominal mass was felt in (46) patients in the upper abdomen. Upper abdominal distension
was noticed in (54) patients (67.5%); visible peristaltic movements were noticed in (34) patients (42.5%).
In the (34) remaining patients (42.5%) in which a mass could not be felt, ultrasonography was done for
them. In (33) patients we were satisfied by the result, but in one patient the result was not conclusive so Barium
study done to confirm the diagnosis.
Although (46) patients were diagnosed by feeling the palpable mass, all case had been sent for
ultrasonographical exam to determine the measurement of the mass and to confirm our diagnosis.
The measurements of length of pyloric canal by the ultrasound examination with the number of patients
are shown in next table.
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Table (2): Length of pyloric canal.
Length in mm
15
16
17
18
19
20
21
22
23
Total

No.
2
7
12
19
10
12
8
6
4
80

%
2.5%
8.75%
15%
23.75%
12.5
15%
10%
7.5%
5%
100%

Table (3): Thickness of pyloric muscle.
Thickness in mm
3
3.5
4
4.5
5
5.5
6
6.5
Total

No.
16
32
16
7
4
2
2
1
80

%
20%
40%
20%
8.75%
5%
2.5%
2.5%
1.25%
100%

Ramstedt`s operation was done to all the patients with no gastric mucosal perforation happened. Nine
patients developed vomiting postoperatively who were managed successfully by conservative medical means in
a form of i.v fluids and delayed feeding.
One patient died (mortality rate of 1.25%) due to septicemia. The duration of hospital stay ranged from
(2 to 4) days. In none of the cases recurrence of the symptoms developed.
4. Discussion
Infantile hypertrophic pyloric stenosis is the most common cause of gastric outlet obstruction in infancy
and is also one of the most frequent conditions requiring surgery. (24)
In all of the studies dealing with IHPS there is a male predominance, the ratio differs in different
studies. In our study male to female ratio was (5.6: 1) which is different to the result of Ferman A.N. (25)
study in 1999 where he found a ratio of (11.5:1) and near the results that done by University of Naples
(26)
in 1998 which gave a ratio of (4.4:1) and that done by Janet R. Reid who found a ratio of (4.6:1). (10)
Still the first-born baby is affected more than the others, in our study (52.5%) of cases were first born
baby compared with (58%) of cases in the study of University of Naples (26) and (44%) in Ferman A.N.
study. (25)
Family history was positive in only one case in this study 1.25%, but it was positive in (2%) of Ferman
A.N. study (25) and (12%) of Frieda Hulka study in 1997. (27)
The age of presentation in this study ranged from (3-12) weeks with the peak incidence at (4) weeks of
age, this is similar to Frieda Hulka study (27), Janet study (10), and Gudrun Aspelund. (33)
The main symptom of presentation was projectile vomiting which is found in (95%) of our patients, this
result is similar to that of Zeidan B in 1988. (28)
The vomitus was mostly milky, but sometimes blood stained because of gastritis and esophagitis. (4)
Constipation was found in (90%) of cases compared with (60%) in Ferman AN study (25) and (65%) in
Janet study. (10)
Body weight at time of presentation ranged from (2-4) Kg which is near the result found by Frieda
Hulka that was (2-6) Kg. (27)
The degree of dehydration ranged from mild dehydration in (83.75%) of cases to severe dehydration in
(16.25%) of cases, this is comparable with the results found by Ferman A.N (13) in which (36%) of their
patients have mild dehydration and (14%) of severely dehydrated patients. This means that the
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presentation is almost the same in all infants and the difference in weight depends on the time of
diagnosis and the degree of dehydration of the patient.
Most of our patients were breast fed (63.75%) ,(22.5%) were bottle fed and (13.75%)mixed compared
with (68%) breast fed , (12%) bottle fed and (20%) mixed fed in Naples study (26) and (67.8%) ,(12.2%)
and (20%) respectively in Alfredo Pisacane study (29) which means that it is more prevalent in breast fed
babies. while it is more common in bottle feeding in Gudrun Aspelund study 2007. (33)
By physical examination, palpable abdominal mass was found in (57.5%) of cases compared with
(70%) in Frieda Hulka study (27) and (65%) in Janet study.(10),this is because feeling of the mass need
soft abdomen and this need calm patient and most of our patients are irritable during examination.
Visible gastric peristaltic waves were found in (42.5%) of cases and abdominal distension in (67.5%)
compared with (58%) and (62%) in Frieda study (27) respectively.
These results were near those of Salih W.M. (30) study who found that more than (14) mm in length and
more than (3) mm in thickness of pyloric mass could give the picture of IHPS , and near the results of
Janet (10) who found the measurement of more than (3)mm and more than (17)mm as diagnostic. In
Riccabona study (31) in 2001 they found that the length of the “tumor” was (20) mm as a mean and the
thickness of the mass was (4.5) mm as a mean.
Presently there is general agreement that ultrasonography is the investigation of choice in diagnosing
IHPS and is almost (100%) accurate, though it depends on the experience of the radiologist.
There was no operative complication of perforated duodenal mucosa. This result is similar to Gudrun
Aspelund 2007 (33) which has also 0% and Different from Zeidan B. study (28) with (8%) perforated
duodenal mucosa with the same management. In Daniel A. Beals study (32), this complication occurred
in (12%) of cases.
Nine of our patients developed vomiting postoperatively who were managed conservatively with
success which is similar to Gudrun Aspelund 2007(33) which has 3.5% postoperative vomiting treated
conservatively also.
No wound infection or dehiscence happened in our study as compared to 1% in Gudrun Aspelund 2007.
(33)

Mortality rate was (1.25%) in our study that is not directly related to the operative procedure, but to the
general condition of the patient, this is less than the result of Zeidan B. study (28) who gave a mortality
rate of (2%) related to the congenital anomalies and sepsis, and more than (0.3%) rate in Jagvis study.
(3)

This means that Ramstedt`s operation is a safe procedure with controlled complication if the patient is
prepared preoperatively and had no serious congenital anomalies that interfere with life or is
immunologically compromise.
The duration of hospital stay in our study was (2-4) days postoperatively compared with (1-7) days in
Ferman A.N study. (25) This means that the preoperative general condition of the patient with time
needed for resuscitation and the need for further investigation may lead to prolonged hospital stay.
Furthermore, the operative procedure itself and its complication may delay the starting of oral feeding
or need more time for postoperative observation till the vomiting ceases.
No recurrence of symptoms in our study was encountered
5. Conclusions
Infantile hypertrophic pyloric stenosis is more common in first born male baby in the first four weeks of
his life.
It should be considered in every infant with projectile vomiting in the first three months of his age.
Palpation of a mass is sufficient to make the diagnosis.
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