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Abnormalities of Glucose Tolerance as a Late Consequence
of Hypertrophic Pyloric Stenosis Surgically Treated in the Neonate
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Summary. 75,375 males called to military service
were screened to discover the incidence of hyper-
trophic pyloric stenosis. 49 men gave a history of
previous surgery for this condition and were given a
45 g/m2 oral glucose tolerance test. Fourteen had
impaired glucose tolerance. In no case was there a
family history of diabetes mellitus.
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During the last five years we have observed four
cases of diabetes mellitus in patients with a previous
history of hypertrophic pyloric stenosis (HPS) cor-
rected surgically in infancy. In view of this we investi-
gated glucose tolerance in men with a previous his-
tory of HPS derived from a population of young
males called to military service.

Material and Methods

This study was performed in collaboration with the “Centre de
Sélection N° 1 de Vincennes” during a 15 month period (January
1977-March 1978). 75,375 young men, aged 20 years, were ques-
tioned about a history of HPS and examined; those with a positive
history underwent an OGTT with 45 g/m2 glucose. Blood sugar
was measured in venous whole blood with a Technicon autoanaly-
zer (neocuproin method); plasma insulin levels were measured
simultaneously by Lepetit kit. Thirty eight matched control sub-
jects were also given an OGTT.

The criteria for interpretation of the OGTT were those
recently described in a editorial of Diabetologia [12].
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Results

Of the 75,375 subjects studied, 49 (0.6 per 1000)
had a past history of HPS. None of our subjects were
overweight; mean weight 63 kg, mean height 1.72 m.
The mean height of the control group was 1.72 m,
mean weight 63.1kg. The age of all the subjects
studied, as of those of the control group, was 20
years. None of the HPS subjects had a family history
of diabetes mellitus nor of obesity. The results of the
49 OGTT are illustrated in Figure 1; 35 were normal

200
150
€
=
=]
S
£
5 100
g /
3
(0]
0
[]
=)
s H.P S. with impaired
50 o——e glucose tolerance{14)
o——o H.PS.:Total population (49)
| Controls(38): Mean®t2SD
] | ] |

|
0 30 60
Time / min

90 120

Fig. 1. Glucose concentration in peripheral venous blood during an
oral glucose tolerance test in HPS patients (mean = SEM) and in
control subjects (mean *+ 2 SD in hatched area). Control subjects
are selected among young men aged 20 years, non obese and
without family history of diabetes mellitus
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and 14 (28%) abnormal. There was no significant
difference between the levels of insulin in the sub-
jects with HPS and the normal population:

normal HPS subjects (35):
basal 11.2 uU/ml (£ 0.8) (= SEM)
1h 50 pU/ml (+ 12.4)

glucose intolerant HPS subjects (14):
basal 12.8 uU/ml (£ 0.7)
1h 70 uwU/ml (£ 15.3)

control group subjects (38):

basal 16.3 uU/ml (£ 1.3)
1h 74 pU/ml (= 17.8)
Discussion

The survey by Berglund [4] of young men entering
military service in Sweden found 203 cases with a
past history of HPS. He reported an association with
shortness of stature, not confirmed in the present
study, but there was no reference to glucose
metabolism.

In our study, impaired glucose tolerance (IGT)
was observed in nearly 1 case in 3 (28.5%). This
figure is nearly 15 times greater than the 2% inci-
dence of diabetes mellitus in the general population
[5].

This difference in incidence is so great that a
chance association is excluded between HPS and
IGT; it suggests a causal relationship between either
HPS and IGT or between surgical correction of HPS
and IGT.

The mechanism of this relationship is unknown,
but there are several possible explanations. The glu-
cose and insulin curves in the HPS patients differ
from those observed in gastrectomized patients or
from those submitted to selective vagotomy [6, 7], so
that direct surgical interference can be excluded. A
common genetic mechanism for diabetes mellitus and
HPS could be postulated. The total absence of a fam-
ily history of diabetes in the 49 subjects does not,
however, support this hypothesis. Nonetheless, a
study of HLLA groups in these subjects may prove to
be of interest.

The anatomical lesions of HPS exclusively
involve muscle and the duodenal mucosa is normal.
The surgical procedure itself is extramucosal. How-
ever, a possible role of the intestinal hormones and in
particular that of GIP could be postulated. There
could be an acceleration of gastric emptying and an
excessive secretion of GIP [8]. Ross et al. [9], who
confirmed the hypersecretion of GIP among diabet-
ics, suggested that this “potentially glucagonotropic”
hormone could contribute to the production of dia-
betes in patients whose beta-cells are relatively resis-
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tant to its insulinotropic action. The possible role of
GIP in the glucose intolerance of the HPS patients
remains to be assessed.

There is no explanation for the fact that only one
in 3 of those operated for HPS should later develop
IGT. It is possible that the explanation lies in a differ-
ence in surgical techniques.

From the results of our study, we suggest that
children who have undergone surgical correction for
HPS should be followed regularly to detect and treat
the earliest abnormality of glucose tolerance.
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