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ABSTRACT

Aim: This study aims to evaluate the incidence, indica-
tions, management, and long term follow up of chole-
cystectomy in patients with no gallstones, other than
acalculous acute cholecystitis.

Methods: Prospectively collected data of 5675 patients
undergoing laparoscopic cholecystectomy (LC) over
28 years was extracted and analyzed. Patients with biliary
symptoms, no stones on ultrasound scans and abnormal
hepatobiliary iminodiacetic acid scans, and those with
confirmed gallbladder polyps (GBP) were included.

Results: Two percent of cholecystectomies were per-
formed in patients with acalculous pathology [1.3% func-
tional gallbladder disorder (FGBD) and 0.7% GBP]. The
114 patients were younger, had lower American Society
of Anesthesiologists classification, and had fewer previ-
ous biliary admissions than those with gallstones (5560).
The clinical presentations of FGBD were chronic biliary
symptoms (93.1%) and acute biliary pain (6.9%). GBP
patients presented with chronic biliary symptoms. LC in
98.6% FGBD and 92.8% GBP were significantly easier
than those for gall stones (P< 0.0001). They were signifi-
cantly (P< 0.0001 FGBD and P< 0.001 GBP) less likely
to have adhesions to the gallbladder. This ease was

reflected in shorter operation times and lower utilization
of abdominal drains. Polyp numbers ranged from 1 to 30
and sizes from 1mm to 11mm. No malignant polyps
were encountered. In 95.8% FGBD and 95% GBP,
patients had a good symptomatic response to LC.

Conclusions: FGBD and GBP are uncommon in patients
undergoing LC. FGBD should be considered during eval-
uation of right upper quadrant pain with no gall stones.
Laparoscopic cholecystectomy may be considered as it
achieves long term symptomatic relief in most patients
with FGBD and GBP.

KeyWords:Gallbladder dyskinesia, Functional gallbladder
disease, Gallbladder polyps, Laparoscopic cholecystectomy.

INTRODUCTION

The incidence of functional gallbladder disorder (FGBD)
as an indication for cholecystectomy is reported to range
from 3% to 25%.1-3 Gallbladder polyps (GBP) were an in-
dication for cholecystectomy in 14.3% (516 of 3586
patients) in one series in the Republic of Korea. One hun-
dred and two of these patients were eventually found to
have cholelithiasis or cholecystitis with the true incidence
of gallbladder polyps being 11.5% (414 patients).4

FGBD is an uncommon but important condition to con-
sider in the evaluation of patients with right upper quad-
rant pain suggestive of a biliary origin. There is no certain
etiology of gallbladder (GB) dyskinesia. However, GB
muscular hypertrophy might play an important role in
decreasing the contractile activity of the smooth muscle of
the GB wall. This hypertrophy is suggested to be second-
ary to chronic inflammation.5

The Rome IV criteria6 for FGBD requires the presence of
biliary pain and the absence of gallstones or other struc-
tural pathology. The pain must meet specific criteria
(e.g., severe enough to interrupt daily activities or lead
to a visit to the emergency department). Low gallbladder
ejection fraction (GBEF) on hepatobiliary iminodiacetic
acid (HIDA) scan, also known as cholescintigraphy, is
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considered supportive but not diagnostic of FGBD.
However, GBEF is helpful in selecting patients who may
benefit from cholecystectomy.6 Although most studies
use a cut off level of� 35% ejection fraction on the
HIDA scan as diagnostic of GBEF,5 some authors sug-
gested a GBEF of � 50%.7

In addition to the GBEF, the contractility of the gallblad-
der is evaluated during the HIDA scan by intravenous
injection of cholecystokinin (CCK) once filling the gall-
bladder with radioactive tracer occurred. Poor contractility
of the gallbladder may result in abdominal pain, which is
normally triggered by fatty meals.7

A thorough history is needed to rule out alternative diag-
noses such as peptic ulcer disease, functional dyspepsia,
and ischemic heart disease. Additional testing for disor-
ders such as sphincter of Oddi dysfunction or chronic
pancreatitis will depend on the patient’s history, symp-
toms, laboratory test findings, and imaging test results.

Although the clinical significance of GBP is largely related
to malignant potential, they may present with biliary
symptoms. Most GBP are non-neoplastic or represent
lipid deposits (cholesterolosis). The main risk factor for
malignant potential is thought to be a polyp size > 1 cm.8

The aim of this study was to evaluate the incidence, indi-
cations, and management of cholecystectomy in sympto-
matic FGBD and GBP patients who have no gallstones.
The secondary aim was to examine the long-term out-
comes by reviewing follow up data.

METHODS

Review and analysis of prospectively collected data of
patients with FGBD or GBP undergoing laparoscopic
cholecystectomy (LC) between February 1, 1992 and
September 30, 2019 was conducted.

Patients with biliary symptoms who had no gallbladder
stones on ultrasonography and an abnormal HIDA scan
suggestive of biliary dyskinesia, as well as those with mul-
tiple symptomatic GBP, or those > 10mm were offered
LC. Patients who were referred with incidental GBPs on
ultrasound scans were investigated to exclude gatroduo-
denal pathology and managed accordingly. Those who
had single GBPs < 1 cm initially had ultrasound scan fol-
low up every 12months. However, the hospital protocol
for radiological follow up is now limited to multiple pol-
yps and those in patients with symptoms suggestive of a
biliary origin. A HIDA scan was considered abnormal if
the GBEF was < 35%, if no gallbladder filling occurred, or

if abdominal pain was reproduced by injecting CCK intra-
venously during the scan.

Patients who presented with acute biliary pain were admit-
ted and treated conservatively when ultrasound scans
showed no gallstones. HIDA scans were carried out as an
outpatient investigation. Those who were confirmed to
have FGBDwere offered a LC. Occasional patients who pre-
sented with jaundice or cholecystitis were thoroughly inves-
tigated, with repeat ultrasound, computed tomography
scans, or magnetic resonance cholangiopancreatography
(MRCP). When these investigations did not reveal a calcu-
lous cause of jaundice or pancreatitis, the patients under-
went laparoscopic cholecystectomy using the standard four
port technique in the American position. In our practice,
intra-operative cholangiography is obtained routinely.
Nassar scale was used to grade the difficulty of the laparo-
scopic cholecystectomy.9,10 Abdominal subhepatic drain
was placed during the operation in some patients with
FGBD and GBPs when indicated (e.g., ruptured gallbladder
during dissection, gallbladder adhesions dissected and ooz-
ing). The high incidence of utilization of abdominal drains
in the whole series was influenced by the large biliary emer-
gency workload and the high proportion of bile duct explo-
rations (23%) on this firm.

Early response to treatment was assessed when the
patients attended the outpatient clinic within 3 months.
No subsequent routine follow up appointments are
made for any of our cholecystectomny patients. Long
term follow up of our FGBD and GBP patients between
1 and 23 years was carried out in August 2020 by screen-
ing hospital records for any outpatient attendances, in-
patient admissions, or radiological investigations sug-
gestive of biliary issues. Any investigations for dyspepsia
were scrutinized to exclude associations with FGBD,
regardless of the time interval between such episodes
and the LC. Dyspeptic symptoms were only considered
relevant if they occurred as a continuation of the surgical
episodes.

Once a diagnosis of FGBD or GBP was made, patients
were offered elective LC and informed consent was
obtained with emphasis on the rationale and potential
results. Ethical approval was not required as management
protocols were in line with the recommendations of
national and international societies.

SPSS® Statistics 17 was used for statistical analysis. Welch
T-test was used to calculate the significance (P-
value< 0.05) for continuous data and x 2 with Yates cor-
rection for categorical data.
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RESULTS

The distribution of the indications for which the 5674
cholecystectomies were performed is illustrated in Figure
(1). Two percent of all cholecystectomies were performed
in patients who had acalculous pathology (10.3% FGBD
and 00.7% GBP). The remainder had undergone pre-oper-
ative investigation demonstrating gallstones or were
found to have bile duct stones at the time of surgery. This
group was therefore considered to have had calculous
gallbladder disease.

The demographics and pre-operative data for FGBD and
GBP are shown in Table (1). The FGBD cohort were
younger than that of the gall stone disease group (P <
.0001) but the gender distribution was similar. Con-
sequently, the American Society of Anasthetsiologists

classification I in the FGBD and GBP patients was more
common than in the calculous disease group (P < .0001
and P < .001; respectively).

Although patients with FGBD and GBP were investiagted
for longer periods pre-operatively, very few previous
admission episodes were recorded before their LC when
compared to those with gallstone disease (P < .0001 and
P = .003; respectively).

Pre-operative MRCP was used on very few occasions in
the FGBD group to exclude bile duct stones as it is not
part of our routine investigation protocol for suspected
ductal stones. MRCP utilization was therefore similar to
that of the gallstone cohort. We also used intra-operative
cholangiography and single session bile duct exploration
rather than relying on pre-operative endoscopic clearance

5674 
Cholecystectomies

114 (2%)

No Gall Stones

72 (1.3%) 

FGBD

42 (0.7%)

GBP

5560 (98%)

Gall Stones

191 (3.4%) 
calcular but no GB 

stones at operation

Figure 1. Distribution of the calcular and non-calcular cases in 5674 cholecystectomies.

Table 1.
Demographics and Pre-operative Data

Demographics/ Pre-operative Data

LC for FGBD
(n=72)

LC for GBP
(n = 42)

LC for Gallstones
(n = 5560)

P-Value Gallstone vs
FGBD

P-Value Gallstone
vs GBP

Female gender 60 (83%) 28 (66.7%) 4115 (74%) 0.147 0.366

Age mean (SD) 44 (13) 49 (11) 51 (16) < 0.0001 0.227

ASA
ASAI
ASA II
ASAIII
ASAIV
No record:

42 (58.3%)
25 (34.7%)
3 (4.1%)
0 (0%)
2 (2.7%)

22 (52.4%)
15 (35.7%)
3 (7.1 %)
0 (0%)
2 (4.8%)

1949 (35.1%)
2263 (40.7%)
725 (13.1%)
20 (0.4%)
603 (10.8%)

< 0.0001
0.386
0.073
0.608
0.068

< 0.001
0.426
0.518
0.698
0.405

Previous admission 2 (2.7%) 1 (2.3%) 1290 (22%) < 0.0001 0.003

Previous pre-operative
MRCP/ ERCP;

4 (5.6%) 0 (0%) 353 (6.3%) 0.951 0.171

LC, laparoscopic cholecystectomy; FGBD, functional gallbladder disorder; GBP, gallbladder polyps; SD, standard deviation; ASA,
American Society of Anesthesiologists; MRCP, magnetic resonance cholangiopancreatography; ERCP, endoscopic retrograde
cholangiopancreatography.
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by endoscopic retrograde cholangiopancreatography
(ERCP), hence the low incidence of ERCP in this series.

At operation most cholecystectomies (98.6% FGBD and
92.8% GBP) were found to be relatively easy; grades I and
II on the Nassar difficulty grading scale for LC, signifi-
cantly easier than with gall stones (P < .0001). Operative
difficulty grades IV and V do not exist in FGBD and GBP
(Table 2). The only patient in the FGBD group with a dif-
ficulty grade IV had adhesions resulting from a previous
open right hemicolectomy. They were significantly (P <
.0001 FGBD and P < .001 GBP) less likely to have

adhesions between the omentum or the duodenum and
the gallbladder or to have a cholangiography. The easier
procedures were reflected in a shorter operation time and
lower use abdominal drainage.

Symptomatic Response to Surgery

FGBD Patients
The symptomatic response to surgery for each clinical
presentation is shown in Table 3. Only 3 patients had a
poor response following LC on short term follow up. One

Table 2.
Operative Data

LC for FGBD
(n= 72)

LC for GBP
(n= 42)

LC for Gallstones
(n= 5560)

P-Value Gallstone
vs FGBD

P-Value Gallstones
vs GBP

Difficulty grading scale
Grade I
Grade II
Grade III
Grade IV
Grade V
Not recorded

50 (69.4%)
21 (29.2%)
0 (0%)
1 (1.4%)**

0 (0%)
0 (0%)

30 (71.4%)
9 (21.4%)
3 (7.1%)
0 (0%)
0 (0%)
0 (0%)

1796 (32.3%)
1697 (30.5%)
1135 (20.4%)
811 (15.8%)
111 (2.0%)
10 (0.2%)

< 0.0001
0.347
< 0.001
0.006
0.436
0.717

< 0.0001
0.908
0.138
0.025
0.723
0.783

Cholangiography (intraoperative
cholangiogram)

51 (70.1%) 29 (69%) 5138 (92.4%) < 0.0001 < 0.0001

Adhesions to the gallbladder 22 (30.6%) 16 (25.8%) 3554 (63.9%) < 0.0001 < 0.001

Abdominal drains 11 (15.3%) 11 (26%) 2885 (51.9%) < 0.0001 0.002

Length of operation (min): mean
(SD)#

46 (55.4) 40 (54.7) 72 (44.9) < 0.001 < 0.001

Morbidity 1 (1.4%):
- Bleeding at a
5mm port site.
- Conservative
management.

2 (4.8%):
- Wound infection^
-Readmission ab-
dominal pain^.

297 (5.3%) 0.284 0.992

**This patient had previous open right colectomy.
LC, laparoscopic cholecystectomy; FGBD, functional gallbladder disorder; GBP, gallbladder polyps; SD, standard deviation.

Table 3.
Functional Gallbladder Disorder Clinical Presentations and Short Term Symptomatic Response to Surgery

Functional Gallbladder Disorder Clinical Presentation Patients (n = 72) Symptomatic Response to Surgery No (%)

Chronic biliary symptoms 67 (93.1%) Good response: 64/67 (95.5 %)
No response: 3/67 (4.5 %)

Acute biliary pain 5 (6.9%) Good Response: All (100 %)

Total 72 Total Good Response: 69 (95.8 %)
Total No Response: 3 (4.2 %)
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patient who had persistent chronic biliary symptoms was
ultimately diagnosed with sphincter of Oddi hypertension
and underwent botox injection into the sphincter with
complete resolution of his symptoms. On long term fol-
low up, all three patients had no biliary symptoms for
between 14 to 21 years (Table 4). A quarter of the patients
could not be traced and 13% presented with upper GI
symptoms from 1 to 18 years after LC. Most were investi-
gated for dyspeptic and reflux symptoms and only two
required biliary imaging.

GBP Patients
All 42 GBP patients presented with chronic biliary symp-
toms. Polyp numbers ranged from 1 to 30 polyps. Polyp
size ranged from 1mm to 11mm. No cancer was found in
any polyp. Three of 42 (7.0%) GBP patients were found
on histological examination of the GB to have small, pre-
viously undiagnosed, gallstones in addition to the polyps.

A good symptomatic response to surgery was achieved in
95% of GBP cases. Eight patients (19%) complained of
dyspeptic symptoms on follow up of between 1 and
23 years. Two-thirds of patients had no GI symptoms at all
over the follow up period and 14% could not be traced.

DISCUSSION

The literature suggests that LC achieves symptom relief in
most patients with FGBD. In a study of 256 symptomatic
patients with negative ultrasound scans and abnormal
GBEF on HIDA scans, 95% of patients reported sympto-
matic improvement and said they would recommend

LC.11,12 A meta-analysis of 29 studies including 2891
patients showed that symptomatic patients with a low
GBEF benefit from cholecystectomy.13 Our single surgeon
study adopted a similar approach and 95.8% of our FGBD
patients had a good response to surgery. Those who
reported a continuation of their symptoms during the first
few months seem to settle on long term follow up.

Careful clinical assessment is necessary to rule out nonbiliary
causes of abdominal pain, especially peptic ulcer disease,
functional dyspepsia, gastro-esophageal reflux disease, and
inflammatory bowel disease. However, it is widely accepted
that biliary dyskinesia can be associated with all these condi-
tions.13 This can be viewed as part of a wider disorder of the
gastrointestinal tract14 and may explain the initial poor
response to surgery in some patients. This contradicts the old
belief that FGBD was a diagnosis of exclusion and the sug-
gestion that FGBD was an isolated entity without associated
gastrointestinal disorders.

FGBD patients who do not respond to surgery and no
obvious cause is found for their chronic biliary symptoms,
may have had false-positive GBEF on HIDA scan.15 These
scenarios can be seen in advanced diabetes, celiac dis-
ease, obesity, cirrhosis, and with some medications,
including calcium channel blockers, oral contraceptives/
progesterone and histamine-2 receptor antagonists.

Functional biliary sphincter of Oddi disorder (FBSOD) is
also a recognized clinical entity in the Rome IV criteria.
FGBD and FBSOD may not present in isolation but occur
to variable degrees in the same patient. Some patients
may benefit from either a cholecystectomy or a sphincter-
otomy (or botulinum toxin-induced relaxation of the

Table 4.
Pre-operative Investigations and Long-Term Follow Up of Patients with Initial Poor Short Term Response to Laparoscopic

Cholecystectomy

Sex Age Pre-operative Investigations/ Ejection Fraction %
Postoperative Investigations/
Follow up

Number of
Admission Episodes

Case 1 Male 65 Endoscopic retrograde cholangiopancreatography,
SOO manometry NAD
HIDA Ejection Fraction 17%

Symptom free
21 years FU.

2

Case 2 Female 52 Tmax 39 (normal < 20) OGD NAD, functional dyspepsia,
IBS.
18 years FU.

2

Case 3 Female 36 HIDA Ejection Fraction 22% OGD healed DU, bile reflux.
ERCP and SOO Botox injection.
14 years FU.

3

ERCP, endoscopic retrograde cholangiopancreatography; FU, follow up; HIDA, hepatobiliary iminodiacetic acid; OGD, oesophago-
gastro-duodenoscopy; NAD, nicotinamide adenine dinucleotide; SOO, Sphincter of Oddi.
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sphincter of Oddi), while others may require both to get
the full relief of biliary symptoms.16 One patient in our
study required a botox injection after cholecystectomy,
resolving his biliary pain.

Dyskinesia may also involve the pancreatic sphincter.
One study showed that two-thirds of patients with
sphincter of Oddi dysfunction also have elevated pan-
creatic basal sphincter pressures. While some patients
with suspected or documented sphincter of Oddi dys-
function may respond to sphincterotomy alone, some
warrant evaluation of their pancreatic sphincter if symp-
toms persist after therapy.17

The Rome IV criteria clearly suggest that FGBD may be
associated with elevated liver enzymes, conjugated biliru-
bin and/or amylase/lipase.6 A hypertensive sphincter of
Oddi can be associated with elevated liver enzymes and/
or a dilated bile duct on ultrasound scanning. Similarly, a
hypertensive pancreatic sphincter may be associated with
elevated serum amylase or lipase levels with or without a
hypertensive dyskinetic sphincter of Oddi. These may be
useful markers in patients with equivocal investigations.

GBPs tend to be misreported by radiologists and sonog-
raphers and managed with different protocols by sur-
geons. This seems to contribute to further biliary
presentations and can delay definitive treatment by LC.
One study reported that only 43 of 244 patients (18%),
who had GBPs detected on ultrasound, underwent cho-
lecystectomy. A quarter of the patients in this series pre-
sented at a later date with biliary symptoms and 21%
were eventually offered surgery.18 In our study, all
symptomatic GBP patients with polyps larger than
10mm or those with multiple polyps underwent chole-
cystectomy. Those who had gastroduodenal pathology
on gastroscopy were managed accordingly and were
offered cholecystectomy only if they remained sympto-
matic. Patients who did not meet the above criteria were
either discharged or follow up was arranged. Only those
undergoing LC are included in our study. Long term fol-
low up, over 10 years in half of the cases, showed no
symptoms.

Another study showed that 66% of patients who had
cholecystectomy for symptomatic gallbladder polyps
with no stones were completely pain free after surgery.
The remainder, however, experienced infrequent mod-
erate episodes of pain on eating. The authors concluded
that surgery was effective in controlling symptoms and
allowing patients to return to normal lifestyle.19 Jones-
Monahan et al. demonstrated that among 45

symptomatic patients with GBPs and no stones who
underwent cholecystectomy, 93% reported relief of
symptoms.20,21 The remaining two patients experienced
dyspepsia that did not interfere with daily activity. These
results are very similar to those in our study where 95%
of patients had a good response to surgery.

The incidence of malignant polyps in patients who under-
went cholecystectomy for ultrasound detected gallbladder
polyps, ranged from 5% to 15%.22 Our study did not show
malignancy in any of the 43 GBP patients. Polyps were
relatively small in size, the largest measuring 11mm.

CONCLUSION

Although the incidence of FGBD and GBP is relatively
small, the diagnosis can be challenging and management
decisions need careful consideration. Definitive treatment
with LC may be offered as it achieves long term sympto-
matic relief in most patients.
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