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Gastroduodenal dysmotility in patients with gallbladder
carcinoma: Frequency of occurrence and clinical importance
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ABSTRACT

Background. Gastric stasis, common in patients with gall-
bladder carcinoma (GBC), results from anatomical obstruction
or motor abnormalities. We studied patients with GBC for
antroduodenal motor dysfunction using manometry.

Methods. Forty-one patients with GBC without endoscopic
gastric outlet obstruction and 10 healthy controls were evaluated
using a symptom scoring system for gastric stasis, saline load test
and water perfusion antroduodenal manometry. Fasting, post-
prandial and post-octreotide motility were recorded and analysed
on a computer using GiPC manometry software.

Results. Sixteen of 41 patients (39%) with GBC reported
recurrent vomiting; patients with vomiting had a higher symptom
score (13 [11–17] v. 6 [4–10], p<0.0001] and higher
volume of aspirate on the saline load test (460 ml [210–650]
v. 160 ml [70–260], p<0.0001) as compared with those
without vomiting. Healthy subjects more often had spontaneous
fasting migratory motor complex than patients with GBC (9/10
v. 13/41, p=0.002). The amplitudes of contractions in the
antrum and duodenum were significantly lower in patients with
GBC than in healthy subjects. Patients with GBC had lower fasting
(157 [68–284] v. 190.5 [150–284], p=0.01) and post-
prandial (200 [96–395] v. 284 [178–395], p<0.0001)
antral motor indices than healthy subjects. Patients with GBC and
vomiting had significantly lower contraction amplitude and
motility indices than those without vomiting. Motility indices
correlated inversely with the symptom score and volume of
aspirate on the saline load test (Spearman correlation, p=0.01
for all).

Conclusion.     Antroduodenal motor abnormalities are com-
mon in patients with GBC. These may explain the symptoms of
gastric stasis and abnormal results of the saline load test in the
absence of anatomical obstruction in such patients.

Natl Med J India 2006;19:4–9

INTRODUCTION
Gallbladder carcinoma (GBC) is the most common biliary tract

malignancy in northern India.1,2 It generally has a poor prognosis
and is potentially fatal.3 Gastric stasis is a common problem in
patients with GBC4,5 and results in major morbidity.6 Gastric
stasis in GBC can result from anatomical factors such as organic
narrowing of the gastric outlet4–6 or from delayed emptying of the
contents due to physiological abnormalities.7,8 Symptomatic de-
layed emptying of gastric contents in the absence of anatomical
narrowing is known as gastroparesis.9 The association between
gastroparesis and GBC has been reported in the literature.7,8

Abnormal emptying of solids from the stomach may be due to
reduced antral contractions or antroduodenal incoordination.10

These may result from visceral neuropathy or myopathy.11 Vis-
ceral neuropathy and myopathy are known in several malignan-
cies such as those of the pancreas,8,12–15 oesophagus,16 stomach,17,18

retroperitoneum,19 breast,20 prostate,20 kidney,20 lung,20,21 and in
von Recklinghausen disease,22 carcinoid tumour,23 lymphoma,20

cholangiocarcinoma;24 it is reported to be a paraneoplastic mani-
festation of these neoplasms.20,25,26  Antroduodenal manometry is
useful in evaluating antral and duodenal motor function.27 It is also
useful in differentiating between gastrointestinal visceral neuro-
pathy and myopathy.28 No study has evaluated antroduodenal
motor abnormalities in patients with GBC using antroduodenal
manometry. Hence, we undertook this prospective study to deter-
mine the frequency and nature of antroduodenal abnormalities in
patients with GBC and the clinical importance of these abnormali-
ties.

METHODS
Study population
Forty-one consecutive patients with GBC and 10 healthy controls
were prospectively studied during a 17-month period (from No-
vember 2001 to April 2003). The diagnosis of GBC was confirmed
in each patient using fine-needle aspiration cytology under ultra-
sound guidance. The tumour was staged using imaging such as
ultrasound and/or computerized tomographic scan as described
previously.29 Each patient with GBC underwent oesophagogastro-
duodenoscopy using a videoendoscope (Pentax, Japan) to look for
evidence of gastric or duodenal infiltration by the tumour in the
form of irregularly thickened, coarsely nodular mucosa with or
without overlying erosions or ulcerations; and, if present, then
multiple biopsies were taken to establish the nature of infiltration.
Patients with ‘significant’ anatomical narrowing of the gastric
outlet or duodenum as defined by any endoscopically visible
region of luminal constriction/deformation or inability to negoti-
ate the endoscope distally, or any evidence of antroduodenal
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radio-opaque markers near each port (Fig. 1). The guidewire was
removed after confirming that the catheter was placed correctly.

Protocol of manometry. Fasting motility was recorded for
about 3 hours. Subsequently, a meal containing approximately
450 calories (60% carbohydrate, 15%–20% fat and an equal
proportion of protein) was given. Post-prandial motility was
recorded for at least 90 minutes. At this stage, 50 µg octreotide
was given intravenously over 2–3 minutes and antroduodenal
motility was recorded for at least 30 minutes.

Analysis of manometry signal. The signal was pre-processed
to remove noise and artifacts and then analysed using the GiPC
manometry software (Redtech, GiPC motility software, Calabasas
CA, USA). All the signals were analysed by one investigator
(UCG), who was unaware of the clinical details of the patients.
Observing the frequency of contractions, the position of the ports
was confirmed again to ensure that they remained in the correct
position throughout the study (3–4 and 10–12 contractions per
minute in the antrum and duodenum, respectively). Proximal
movement of the ports, if any, was considered during analysis of
the signal for antral and duodenal motility parameters. The dura-
tion of fasting, and post-prandial and post-octreotide recordings
were noted. The fasting record was evaluated for the presence or
absence of spontaneous migratory motor complex (MMC) and its
duration. The post-prandial record was evaluated for conversion
from fasting to fed pattern. Amplitude of contractions during the
fasting and post-prandial periods in the antrum, proximal and
distal duodenum was estimated taking the average amplitude of
contractions of all the ports located in the antrum, 2 proximal ports
in the duodenum and all other distal duodenal ports, respectively.
The presence or absence of MMC after octreotide injection, its
duration, amplitude and frequency in the proximal and distal
duodenal ports were similarly analysed. Manometric contraction
patterns were labelled as normal and abnormal according to
previously defined criteria.32–34 The motility index for every 15-
minute period during fasting and the post-prandial phase was
calculated using the GiPC software based on the principle de-
scribed previously.35 Motility indices during a 15-minute period in
the fasting and post-prandial phases were compared in patients
with GBC with and without vomiting and in healthy subjects.

Statistical analysis
All the continuous data were expressed as median and range.
Categorical and continuous data in various groups were analysed
using chi-square test with Yates’ correction as applicable and the
Mann–Whitney U test, respectively. Spearman ρ was used to find
out correlations of the motility index with symptom score, volume
of gastric aspirate after overnight fasting and on the saline load
test; p values <0.05 were considered significant.

RESULTS
All patients with GBC had advanced disease (stage III or IV), and
were deemed surgically unresectable. Patients with GBC were
older than controls (median age 50 years (range: 32–71) v. 31
years (range: 20–48); p<0.0001, Mann–Whitney U test). Twenty-
seven of 41 patients (66%) but none of the 10 controls were women
(p<0.001, chi-square test with Yates’ correction). Sixteen of 41
patients (39%) with GBC reported persistent vomiting (Table I).

Fifteen of 16 patients (94%) with GBC and vomiting, and 17
of 25 (68%) without vomiting had stage IV disease (p=0.1); the
remaining patients had stage III disease. At oesophagogastro-
duodenoscopy, duodenal infiltration was more often detected in
patients with GBC and vomiting as compared to those without

FIG 1. X-ray abdomen showing antroduodenal manometry
catheter in situ. Each port has a radio-opaque marker; 3 ports
are in the antrum (‘A’) and the others in the duodenum.

narrowing on abdominal imaging, were excluded from the study.
No patient or control subject had coexisting illnesses that could
alter gastroduodenal motility such as diabetes mellitus, hypothy-
roidism, chronic renal failure and previous abdominal surgery.
Drugs that could alter gastroduodenal motility were not used in the
four weeks prior to performing antroduodenal manometry. Our
Institutional Ethics Committee approved the study protocol.

Symptom assessment for gastric stasis
Symptoms of gastric stasis were evaluated and graded in each
patient by one of the investigators (SS), as described previously by
Horowitz et al. in relation to diabetic gastroparesis.30 The 6 symp-
toms included vomiting, anorexia, nausea, early satiety, upper
abdominal discomfort or distension. Each symptom was scored as
0: none; 1: mild (symptom could be ignored if the patient did not
think about it); 2: moderate (symptom could not be ignored, but
did not influence daily activities); 3: severe (symptom influenced
daily activities). The total score could range from 0 to 18.

Saline load test
A wide-bore nasogastric tube was inserted into the stomach after
an overnight fast and the test was performed as described previ-
ously.31 The position of the nasogastric tube was confirmed by
fluoroscopy. The stomach was first emptied by aspiration through
this tube and the volume of aspirate was noted. Subsequently, 750
ml of normal saline at room temperature was infused through the
nasogastric tube over 3–5 minutes. The tube was clamped for 30
minutes. The gastric content was aspirated and measured 30
minutes later. Recovery of a volume higher than 400 ml was
considered as delayed gastric emptying. The saline load test was
performed in both patients and controls.

Antroduodenal manometry
This was done within 24 hours of the saline load test after an
overnight fast using a water perfusion manometry system and a
low-compliance polyvinyl manometry catheter (Redtech, Calabasas
CA, USA).

Catheter placement. The antroduodenal manometry catheter
had 8 side holes, placed 3 cm apart. It was passed through the nose
without any sedation or anaesthesia over a guidewire (Jagwire,
Boston Scientific Microvasive, MA, USA) under  fluoroscopy. It
was positioned such that at least 2 proximal ports were in the
antrum and the remaining ports in the duodenum. The position of
the ports was confirmed by fluoroscopy with the help of in-built
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vomiting (11/16 [69%] v. 2/25 [8%]; p<0.0001). However, none
of the patients with duodenal infiltration at oesophagogastro-
duodenoscopy had ‘significant’ duodenal obstruction as the pres-
ence of the latter was an exclusion criterion.

Symptom score
Patients with GBC and vomiting had a higher symptom score for
gastric stasis as compared with those without vomiting (Table I).

Saline load test
The median volume of gastric aspirate after an overnight fast was
higher in patients with GBC than in healthy subjects, and the
volume of gastric aspirate after an overnight fast among patients
with GBC and vomiting was more than that in patients without
vomiting (Table I). The volume of gastric aspirate recovered after
the saline load was higher in those with GBC than in healthy
subjects. Among patients with GBC, those with a history of
vomiting had a higher aspirate than those without (Table I).

Antroduodenal manometry
Spontaneous MMC during fasting was more often detected in
healthy subjects than in patients with GBC, though intravenous

injection of octreotide, which is a strong stimulus for MMC,
generated MMC in both the groups (Table II). Minute rhythm and
discrete clustered contractions were observed during the fasting
period in 2 and 1 patient(s) with GBC, respectively, but in none of
the healthy controls. Ingestion of a meal resulted in the onset of a
‘fed pattern’ of manometry in both the groups. Figures 2 and 3
show the antroduodenal manometry records of a healthy subject
and a patient with GBC, respectively.

The amplitude of contraction in the fasting and post-prandial
periods in the antrum, proximal and distal duodenum was less in
patients with GBC than in healthy controls. Further, patients with
GBC and vomiting had lower amplitudes of contraction in the
fasting and post-prandial periods in the antrum, proximal and
distal duodenum than healthy controls (Table II).

Motility indices were less in patients with GBC than in healthy
controls. Further, patients with GBC and vomiting had lower
motility indices in the fasting and post-prandial periods in the
antrum, proximal and distal duodenum than healthy controls
(Table III).

Motility indices correlated inversely with symptom score and
volume of gastric aspirate after an overnight fast and the volume
recovered during the saline load test (Fig. 4).

TABLE I. Demographic, clinical and laboratory parameters of healthy controls and patients with gallbladder carcinoma (GBC)

Parameter Healthy controls (n=10) GBC (n=41) p value GBC with GBC without p value
 vomiting (n=16) vomiting (n=25)

Age (years) 31 (20–48) 50 (32–71) <0.0001 46.5 (36–58) 51.0 (32–71) 0.2
Men 10 14 <0.001 4 10 0.3
Symptom score 0 8 (4–17) <0.0001 13 (11–17) 6 (4–10) <0.0001
Tumour stage III: IV – 9:32 – 1:15 8:17 0.1
Gastric aspirate after overnight fast (ml) 40 (20–60) 90 (40–290) <0.0001 220 (90–290) 80 (40–130) <0.0001
Aspirate volume at saline load test (ml) 70 (50–110) 180 (70–650) <0.0001 460 (210–650) 160 (70–260) <0.0001
Abnormal saline load test – 10 0.2 10 0 <0.0001
Duodenal infiltration at endoscopy – 13 – 11 2 <0.0001
Serum bilirubin (µmol/L) 12 (8.5–15.3) 190 (31–595) <0.0001 233 (95–595) 175 (31–510) 0.006
Serum alkaline phosphatase (U/L) 146.5 (132–158) 918 (296–4200) <0.0001 885 (346–4200) 918 (296–2728) 0.2

TABLE II. Results of antroduodenal manometry in healthy controls and patients with gallbladder carcinoma (GBC)

Parameter Healthy controls (n=10) GBC (n=41) p value GBC with GBC without p value
vomiting (n=16) vomiting (n=25)

Presence of spontaneous MMC while fasting 9 13 0.002 3 10 0.1
Duration of spontaneous MMC (minutes) 8 (4–12) 7 (4–12) 0.7 7 (5–7) 8 (4–12) 0.4
Fasting amplitude (mmHg)
Antral 81.5 (31–120) 58.5 (24–120) <0.0001 42 (24–64) 68 (25–120) <0.0001
Proximal duodenal 72 (48–107) 51 (20–107) <0.0001 39 (22–64) 57 (20–107) <0.0001
Distal duodenal 70.5 (51–98) 54 (26–98) <0.0001 37 (26–63) 57 (28–98) <0.0001
Conversion to fed pattern after meal 10 38 0.8 14 24 0.6
Post-prandial amplitude (mmHg)
Antral 77 (61–104) 51 (16–104) <0.0001 28 (21–60) 56 (16–104) <0.0001
Proximal duodenal 72 (53–113) 49 (22–113) 0.001 34 (24–91) 55 (22–113) 0.008
Distal duodenal 71.5 (57–97) 54 (20–97) <0.0001 36 (27–82) 57 (20–97) 0.04
Onset of MMC with octreotide 10 37 0.7 13 24 0.3
Duration of post-octreotide MMC (minutes) 15 (6–19) 10 (3–23) 0.1 8.5 (4–15) 13 (3–23) 0.01
Frequency  of post-octreotide MMC  (per minute)
Proximal 11 (10–18) 10 (8–18) 0.02 10 (8–18) 10 (8–18) 0.2
Distal 11 (10–19) 10 (8–19) 0.01 10 (8–17) 10 (8–19) 0.9
Amplitude of post-octreotide MMC in duodenum (mmHg)
Proximal 65.5 (43–78) 43 (9–78) <0.0001 25.5 (9–48) 46 (21–78) <0.0001
Distal 64 (45–75) 34 (10–75) <0.0001 20.5 (10–33) 41 (21–75) <0.0001

MMC migratory motor complex
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FIG 2. Antroduodenal manometry of a healthy subject. The two
manometry ports at the top were in the antrum (A); all other
ports were in the duodenum (D). Fasting motility was recorded
for 177 minutes and post-prandial (after 450 kcal, marked
‘meal’ in the signal) for about 100 minutes followed by
recording after 50 µg octreotide i.v. (only a part is shown).
Spontaneous migratory motor complexes (MMCs) are seen
during the fasting and post-octreotide (marked ‘oc’) phases.
The post-prandial record shows normal regular phasic contrac-
tions. ‘sm’ and ‘em’ stand for starting and ending meal.

FIG 3. Antroduodenal manometry of a patient with gallbladder
cancer. The two manometry  ports at the top were in the
antrum (A); all other ports were in the duodenum (D). Fasting
motility was recorded for 137 minutes followed by post-
prandial recording (after 450 kcal, marked ‘meal’ in the signal)
(only a part is shown). The post-octreotide signal is not shown.
Spontaneous migratory motor complex (MMC) is seen during
the fasting phase. The post-prandial record failed to abolish a
fasting pattern of motility and MMC continues to be recorded.
‘sm’ and ‘em’ stand for starting and ending meal.

TABLE III. Motility indices in healthy controls and patients with gallbladder carcinoma (GBC)

Motility index Healthy controls (n=10) GBC (n=41) p value GBC with GBC without p value
vomiting (n=16) vomiting (n=25)

Fasting antral 190.5 (150–284) 157 (68–284) 0.01 129 (68–187) 182 (109–284) <0.0001
Fasting duodenal
Proximal 199 (175–286) 182 (74–286.5) 0.01 139 (74–225) 185 (124–286) 0.002
Distal 205 (121–274) 166 (67–274) 0.003 128 (67–121) 184 (74–274) 0.001
Post-prandial
Antral 284 (178–395) 200 (96–395) <0.0001 137 (96–201) 234 (140–395) <0.0001
Proximal duodenal 290 (196–397) 211 (109–397) <0.0001 148 (109–241) 237 (155–397) <0.0001
Distal duodenal 268 (236–398) 211 (102–398) <0.0001 137 (102–260) 231 (102–398) 0.001

DISCUSSION
Our study shows that patients with GBC and vomiting, in the
absence of organic gastric outlet obstruction, often have gastric
stasis as evidenced by an increased volume of gastric aspirate after
an overnight fast and abnormal saline load test. Gastric stasis is
associated with marked abnormalities in antral and duodenal
fasting and post-prandial motility including motility indices:
These indices correlate with the symptom score as well as basal
and post-saline load residual gastric volume.

Vomiting is a common problem in patients with GBC. Nausea
and vomiting are reported by one-third to half the patients with
GBC at presentation.5,36 The quality of life is adversely affected,
and results in major morbidity.6 Causes of vomiting in GBC
include organic narrowing of the gastric outlet4–6 and gastro-
paresis.7,8 So far, only 2 studies have reported an association
between gastroparesis and GBC,7,8 but both studies had a small
sample size. In one of the studies,7 68% of the patients had
undergone some form of abdominal surgery in the past, which
ideally should have been an exclusion criterion as it can alter
gastric motility. Both these studies used radionuclide gastric
emptying to evaluate gastroparesis.

Antroduodenal manometry is a useful test for investigating
gastroparesis and has several advantages.27 First, it helps to
elucidate the pathophysiological basis of gastroparesis (myo-
pathic or neuropathic).28 Second, it helps to identify additional
small bowel dysmotility.28 Ours is possibly the first study of
antroduodenal manometry in patients with GBC.

Most patients with GBC and vomiting in our study had an
abnormal saline load test; this implies delayed liquid gastric
emptying. Since emptying of liquids from the  stomach is prima-
rily controlled by the fundus, an abnormality in the proximal
stomach is likely. An alternative explanation may be a situation
similar to diabetes mellitus, where delayed liquid gastric empty-
ing may be due to antral hypomotility;37 the latter might be due to
paraneoplastic neuropathy in patients with GBC.

Abnormalities on antroduodenal manometry in patients with
GBC and vomiting included absence of spontaneous MMC in the
fasting phase, and a low contraction amplitude during the fasting
and post-prandial phases in both the antrum and duodenum,
suggesting involvement of the small bowel as well. To the best of
our knowledge, this combination of gastrointestinal dysmotility
has not been reported previously in GBC. While neuropathy might
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FIG 4. Correlation between motility indices in the antrum and symptom score, basal gastric residual volume and volume of aspirate on
saline load test during the fasting (A, C and E) and post-prandial periods (B, D and F).

explain the phenomenon of absent spontaneous MMC during
fasting, myopathy is the likely explanation for the low amplitude
of contraction.32 So, both neuropathy and myopathy may contrib-
ute to gastroduodenal dysmotility in patients with GBC. The
possible explanations for neuropathy may include autovagotomy
secondary to micrometastasis,12,18 tumour infiltration in the wall of
the gut,17 invasion of the retroperitoneal nerves,13 production of
antineuronal antibodies,20,25,26 or an unidentified tumour-related
gastroparetic factor.13 Myopathy may be caused by a variety of
factors including infiltration of the wall of the gut causing stiff-
ness,17 production of hormonal factors from the tumour,12 sepsis,38

or other metabolic factors.39 In our study serum bilirubin values
were higher in patients with GBC and vomiting compared with
those without vomiting. The neurotoxic potential of bilirubin in
infants is well known.40 Hyperbilirubinaemia has also been re-
ported to cause delayed gastric emptying and abnormal inter-
digestive small bowel motility.41 Therefore, hyperbilirubinaemia
might be responsible for the abnormal gastroduodenal motility.
Duodenal infiltration with resultant stiffness might also contrib-
ute to delayed gastric emptying and changes in motor function
even before endoscopic infiltration is seen. Endosonography might
provide useful information regarding early duodenal infiltration,
but its non-availability was a limitation of our study.

Our study showed that motility indices in the antrum correlated
inversely with the symptom score, volume of gastric aspirate after
overnight fasting and volume of recovery after a saline load test.
This suggests that the abnormal motility detected by antroduodenal
manometry is of clinical importance. Reduced motility indices

explain the symptoms of gastric stasis and abnormal emptying of
liquids from the stomach in the absence of anatomical obstruction
to the gastric outlet.

There are only a few studies on gastric dysmotility in gas-
trointestinal7,8,12–19,22,24 or non-gastrointestinal malignancies.20,21

Most of these studies are either case reports14,16,19,22,24 or uncon-
trolled, small series.8,12,20 There have been only 3 controlled
studies,7,13,15 2 of which7,13 used nuclear scintigraphy for evaluation
of gastric dysmotility, while the third study,15 which involved 20
patients with advanced pancreatic carcinoma, was more compre-
hensive as it used both liquid and solid gastric emptying, and
electrogastrography (EGG). The authors of this study found evi-
dence of delayed gastric emptying and an abnormal pattern of
gastric electrical activity on EGG in 60% and 65% of patients,
respectively. However, this study had limitations due to a small
sample size, use of historical controls, lack of use of a symptom
scoring system, and inclusion of 5 diabetic patients who ideally
should have been excluded as diabetes can alter gastric motility.37

There is no study on antroduodenal manometry in tumour-related
gastric dysmotility and our study is possibly the first to use a
combination of a symptom scoring system, saline load test and
antroduodenal manometry to evaluate gastroduodenal dysmotility
in patients with GBC.

The small number of controls in our study was a limitation.
Also, patients with GBC were older than the controls. However,
a few studies do suggest that age-related changes in antroduodenal
manometry may not be significant,42 though other studies had
contradictory findings.43
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In conclusion, we found abnormalities on antroduodenal ma-
nometry in patients with GBC and gastric stasis, which include
absence of spontaneous MMC during fasting and a low amplitude
of contractions in both the antrum and duodenum. Such changes
in motility correlated inversely with gastric stasis in the absence
of anatomical obstruction to the gastric outlet.
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