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Multiple duodenal polyps in uraemia: a little known
clinical entity
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SUMMARY Multiple duodenal polyps were found by endoscopy in five out of 33 patients with
chronic renal failure and in one of 300 controls. In the uraemic cases the polyps were caused by
circumscribed nodular hyperplasia of Brunner's glands. One of these five patients later
underwent surgery for duodenal obstruction caused by the polyps; the other patients were

asymptomatic. One of the controls had multiple duodenal polyps. The recorded incidence of
multiple duodenal polyps was significantly higher among patients with chronic renal failure than
in patients without renal disease. Patients with chronic renal failure and polyps did not differ
significantly from the other renal patients in the comparison of variables such as gastric acid
secretion, serum concentrations of gastrin and group I pepsinogens or mean length of dialysis
treatment. The mean pH of gastric resting juice was significantly higher, however, in uraemic
patients with polyps than in those without. Uraemic patients displayed a gastric acid secretion
capacity within normal range, and significantly raised serum gastrin and group I pepsinogen

concentrations.

Various functional and morphological alterations of
the gastrointestinal tract have been described in
patients with uraemia.1 2 The excretion of urea into
the gastrointestinal lumen has been considered a
specific feature of these patients.3 Furthermore,
these patients have raised serum concentrations of
group I pepsinogens4-6 and gastrin.7-l0 Gastric acid
secretion is either normal or increased.11-14
The lesions in the upper gastrointestinal tract

ascribed to uraemia are mucosal oedema and
haemorrhage of varying degrees.'5 16 Radiological
observations of prominent mucosal folds, suggestive
of polyposis, in the duodenum have been
described,17-19 but the association of duodenal
polyposis with uraemia has not been sufficiently
clinically documented. Duodenal polyps are
encountered in 09% of all consecutive patients
referred for upper gastrointestinal endoscopy.20 As
early as 1934, however, Feyrter in his classical study
of the pathology of Brunner's gland hyperplasia in a
series of 2800 consecutive autopsies, found 40 cases
of hyperplasia of Brunner's glands.21 A scrutiny of
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his data reveals that 22 of these patients had been
uraemic. This observation has not received clinical
attention.
We report here five cases of Brunner's gland

hyperplasia among 33 consecutive uraemic patients
referred for endoscopy as a routine upper gastro-
intestinal evaluation before undergoing renal
transplantation.

Methods

PATIENTS
Thirty three consecutive patients (14 women and 19
men) were studied during the course of a project
focusing on upper gastrointestinal lesions in
uraemia, mean age was 42*6 years (range 15-68
years). Twenty three patients had been on regular
haemodialysis for an average of 6-8 months. Ten
patients not yet being dialysed. The concentration
of serum creatinine was 771±38 ,mol/l
(mean ± SEM) with a range of 458-1484 ,umoUl in
the whole group and 847±48 ,tmol/l and 559±26
,umol/l respectively in dialysed and non-dialysed
patients. None of these patients was treated or had
been previously treated with immunosuppressive
drugs or corticosteroids.
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The control group consisted of 300 patients (123
women and 177 men) with normal kidney function.
They were selected from patients referred for upper
gastrointestinal endoscopy, and matched for age and
sex with the renal patients. The mean age of the
controls was 47-2 years (range 18-66 years).
Thirty three patients with uncomplicated

duodenal ulcer (12 women and 21 men) and with
normal renal function served as a reference group in
respect to gastric acid secretion and to the serum
concentrations of gastrin and group I pepsinogens.
Their mean age was 46.7 years. They were randomly
selected from patients attending for surgical
treatment of duodenal ulcer.

All patients with renal failure were examined by
fibreoptic endoscopy, tissue specimens for histo-
logical study were obtained by forceps biopsy. Both
the renal and the duodenal ulcer patients were
studied for gastric acid secretion and for serum
concentrations of gastrin and group I pepsinogens.
Serum creatinine concentrations were determined in
all patients. All the procedures in this work were in
accordance with the ethical standards of the
Helsinki Declaration of 1975.

Gastric acid secretion tests were performed by
gastric intubation and suction as described by
Baron.22 Gastric juice was collected in 15 minute
fractions using a special pump (Egnell, Ameda,
Switzerland). Basal acid output was determined
during the first hour. For determination of peak acid
output the patients were given pentagastrin
(PeptavlonR, ICI, England) 6 gg/kg body weight
intramuscularly, and gastric juice was collected
during the following hour. The acid concentration of
gastrin and group I pepsinogens were determined by
radioimmunoassay. 3 In the latter method lacto-
peroxidase sorbent was used to iodinate pepsinogen
I, and a double antibody solid phase (DASP)
technique to separate the bound and free fraction in
radioimmunoassay. The blood samples for the
determinations were collected immediately before
the acid secretion test. The reference range in
healthy subjects for gastrin was 5-50 pmol/l and for
group I pepsinogens 50-150 ,ug/l.

Student's t test and x2 test were used for the
calculation of statistical significances.

Results

Between 10 and 20 multiple polyps were found in
the duodenum in five out of 33 patients with renal
failure (15.2%, two women and three men). The
polyps were located in the duodenal bulb and in the
descending part of the duodenum above the papilla
of Vater. The diameter of the polyps was less than
5 mm in four patients. In one patient the largest

polyps were over 10 mm in diameter, and he had to
be treated surgically for symptoms due to obstruc-
tion caused by the polyps (Fig. 1).

Endoscopic forceps biopsies were obtained from
all patients and open surgical biopsy from the
patient operated on for obstruction (Fig. 2). In the
surgical specimen, hyperplastic Brunner gland tissue
was located in the submucosa. It had cystically
enlarged ducts and acini, and numerous fibrous or
smooth muscle septa transversed the stroma. The
duodenal villi were slightly atrophic above these
glandular structures.
Duodenal polyps were also found in two control

patients (0.7%). One had a solitary polyp and the
other a mild form of polyposis with multiple small
mucosal rises in the duodenal bulb. Histological
specimens were not taken. The increased
occurrence of multiple duodenal polyps among
azotaemic patients as compared with the controls
was statistically significant (p<0.05).

Patients with multiple duodenal polyps did not
differ significantly from the other patients with renal
failure with regard to basal and stimulated gastric
acid secretion capacities or to serum concentrations
of gastrin and group I pepsinogens or to the length
of time of dialysis treatment. The pH of gastric
resting juice, however, was significantly higher in
the polyp patients than in the other uraemic patients
(p<005) (Table 1).
The acid secretion capacity among the renal

patients was significantly lower than among the

Fig. 1 Endoscopicfinding of the duodenum of uraemic
patient with multiple duodenalpolyps causing obstruction.
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Fig. 2 Surgically removed hyperplastic Brunner's gland and two specimens obtained by forceps biopsy (insert). All
histological preparations used in this study were madefrom paraffin-embedded material by staining 4-6 ,um thick sections
with van Gieson's stain and alcian blue PAS. Characteristic changes in the hyperplastic gland: enlarged size, cystically
dilated ducts, numerousfibrous or smooth muscle septa traversing stroma, and slight villus atrophy ofoverlying mucosa.
Orig. mag x 15.

Table 1 Data on acid secretion, serum concentrations of
gastrin, group Ipepsinogens and creatinine (mean ± SEM)
in uraemic patients with multiple duodenalpolyps and in
uraemic patients with endoscopically normal duodenum

Patients with Patients without
polyps polyps
n=S n=28

Variable (range) (range)

pH of gastric 6.9±1-3 4-4±0-5§
resting juice (2-1-9-0) (1-7-8.0)
BAO* 0-9±0-6 1-1±0-311
(mEq/h) (0-2-9) (0-8-9)
PAOpgt 8-6±5-2 21-5±2-911
(mEq/h) (0-26.9) (0-71-0)
S-gastrin 200.0±93-9 102-1±32311
(pmol/l) (56-560) (32-909)
S-PG It 224-4±40-5 255-7±33-Ol
(PA) (150-360) (49-606)
S-creatinine 737-2±103-1 777.4±42.01
(,moI/l) (534-1121) (458-1484)

* basal acid output
t pentagastrin stimulated peak acid output
t group I pepsinogens
§ 0.05>p>0.02
11 p>O.OS

duodenal ulcer patients both under basal conditions
and after stimulation with pentagastrin (p<OO1).
The serum concentrations of group I pepsinogens
and gastrin were significantly higher among renal
patients than among the duodenal ulcer patients
(p<O0O1 and <OO5, respectively) (Table 2).

Discussion

The necropsy incidence of benign tumours of the
small intestine has been reported to be 0.16%.24 Of
these 18% were located in the duodenum. Five per
cent of benign duodenal tumours were stated to be
lesions of Brunner's glands.25
The frequency of patients with duodenal polyps

encountered at routine upper gastrointestinal
endoscopy has been reported to be 0.9%.20 In
Feyrter's autopsy series it was 1.2%.21 These figures
are in agreement with the findings of the present
control series (0.7%). The overall frequency of
multiple duodenal polyps has not been reported
until now. In our control series it was 0.3%. In the
present series of 33 patients with chronic renal
failure the occurrence of multiple duodenal polyps
was significantly higher (15.2%). Both in Feyrter's
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Table 2 Data on acid secretion, serum concentrations of
gastrin, group Ipepsinogens and creatinine (mean ± SEM)
in all uraemic patients and in duodenal ulcer patients with
normal renalfunction

Uraemic patients DUpatients
n=33 n=30

Variable (range) (range)

BAO* 1-1±0-3 2-7±0-411
(mEq/h) (0-8-9) (0-98)
PAOpgt 19.5±2.7 30-2±2-511
(mEq/h) (0-49 8) (7.5-61-0)
S-gastrin 117.4±30-9 47-1±6-4§
(pmol/l) (32-909) (18-220)
S-PG If 250-1±27-9 128-6±14-411
(Wg/l) (49-606) (42-298)
S-creatinine 771-3±38-4 773±4111
(,umol/l) (458-1484) (58-95)

* basal acid output
t pentagastrin stimulated peak acid output
t group I pepsinogens
§ 005>p>0-02
p<O-Ol

autopsy series and in our renal patients series, the
polyps were caused by hyperplasia of Brunner's
glands.

In Feyrter's autopsy series21 55% of the cases with
Brunner's gland hyperplasia had had uraemia.
Radiological evidence for morphological alterations
consistent with Brunner's gland hyperplasia
appearing more frequently among uraemic patients
than among control patients has been previously
reported by Wiener et al19 1969, Dorph et al17 and
Lewicki et al18 1972. Similar observations have been
reported in the endoscopic series by Muolo et a126
1979, with histological verification. The incidence of
Brunner's gland hyperplasia in uraemic patients in
their series was 21-8% as compared with 15*2% in
our series, verified histologically.

Brunner's glands are mostly located in the first
part of the duodenum, but they may extend a short
distance into the pylorus or distally occasionally
even into the first part of the jejunum.27 Brunner's
gland hyperplasia can be classified into three
different forms according to Feyrter:21 (1) diffuse
nodular hyperplasia, in which numerous sessile
projections are found throughout the duodenum;
(2) circumscribed nodular hyperplasia, in which
sessile projections are to be found in the first portion
of the duodenum; and (3) adenoma of Brunner's
gland, in which a polypoid tumour like projection is
found in the duodenum. In Feyrter's series the first
two types were the commonest. In the present series
all cases were of the second type.
The diagnosis of Brunner's gland hyperplasia is

primarily based on histology, as well as on
endoscopic and radiologic findings. Histological

verification depends on the size of the specimen and
the histological technique used. Of utmost
importance, however, is the pathologist's awareness
of this lesion. The size of the specimen obtained by
endoscopic forceps biopsy is usually adequate for
histopathological diagnosis, but snare-excision is
preferable if possible.
The causes of Brunner's gland hyperplasia have

been thoroughly discussed by Kaplan et al,28 but the
pathogenesis is so far completely unknown. The
manifold increase in the frequency of this lesion in
uraemia suggests that a state of hyperstimulation
occurs in uraemia. In this series uraemic patients
had a mean gastric acid secretion capacity within
normal range and significantly lower than in
duodenal ulcer patients. Thus an increased acid load
on the duodenal mucosa does not explain the
development of Brunner's gland hyperplasia in
these patients. Although raised gastrin levels in
uraemia may only reflect a state of metabolic
retention, they may have a trophic effect on the
mucosa. The mean serum concentration of group I
pepsinogens was significantly increased in uraemic
patients compared with duodenal ulcer patients.5
Nevertheless, according to Samloff's studies on the
cellular origin of group I and II pepsinogens,29 30
which show that the latter pepsinogens originate in
Brunner's glands, it would be expected that a
disturbed metabolism of group II pepsinogens
associates with the described submucosal alteration.
This is supported by the electronmicroscopical
observation that cells of Brunner's glands contain
homogeneous granules, as do zymogen cells. These
contain only group II pepsinogens, unlike the chief
cells of the stomach which contain both
pepsinogens.31 32 Other pathogenetic mechanisms
connected to the function of secretory ducts of
Brunner's glands may also exist.
The most important clinical features in hyper-

plasia of Brunner's glands are bleeding and
obstruction. Epigastric distress, vomiting and
diarrhoea are also encountered in patients with
these lesions.28 Most patients are, however,
asymptomatic as in our series.
The treatment of Brunner's gland hyperplasia is

conservative as these lesions are considered
benign33 34 but lesions causing obstruction or upper
gastrointestinal bleeding should be removed endo-
scopically or by transduodenal excision. If they
cause obstruction and cannot be removed with
safety, a duodenal bypass must be made (gastro-
jejunostomy) to which a vagotomy should be added
if gastric acid hypersecretion has been shown.

This work has been supported financially by Finska
Lakaresallskapet and the Sigrid Juselius foundation.
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