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ABSTRACT
Context Long-standing diabetes mellitus results in autonomic nervous system dysfunction, leading to gastroparesis and cholecystoparesis. 
The latter can result in hydropic gallbladder, a condition that arises from the accumulation of mucinous secretions within the gallbladder, 
usually caused by obstruction of the cystic duct, but not in the case of the patients with diabetes that we have illustrated. Case report 
We describe three patients who presented with non-specific abdominal discomfort at the time of admission for complications of poorly 
controlled diabetes and were subsequently found to have hydropic gallbladder. We theorize that hydropic gallbladder may be a result of a 
natural progression of gallbladder dysfunction in poorly controlled diabetics with autonomic neuropathy. In our cases the risk of periop-
erative mortality was high at the time of presentation. No surgical intervention was performed except in one case with the most significant 
sized gallbladder, and underwent a temporizing cholecystostomy. Conclusions The development of hydropic gallbladder in patients with 
non-obstructed cystic ducts highlights the complexities of management of patients with functional biliary pain. The rome committee on 
functional biliary and pancreatic disorders has defined the characteristics of this pain. There is a need for guidelines to direct appropriate 
assessment of hydropic gallbladder in diabetics and also to determine the indications for cholecystectomy. 
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INTRODUCTION  

Hydropic gallbladder (HGB) develops due to the 
accumulation of mucinous secretions within the 
gallbladder. Obstruction of the cystic duct impairs the 
emptying of the gallbladder and is by far the most common 
cause of HGB. In general, such obstructions are caused by 
gallstones, tumors, strictures, or external compressions 
[1]. In children and young adults, Kawasaki’s disease is 
associated with acute onset of HGB [2]. Like the majority of 
the gastrointestinal tract, the gallbladder is comprised of the 
following layers: mucosa, submucosa, muscularis propria, 
and serosa [3] and along with neural tissue that connects it 
to the enteric nervous system [4], all play an important role 
in gallbladder function. Diabetes mellitus (DM) is known to 
have deleterious long-term effects on the nervous system, 
leading to peripheral and autonomic neuropathy, the 
latter causing gastroparesis [4] amongst multiple other 
gastrointestinal tract problems. Likewise, gallbladder 
dysfunction appears to be caused by a similar mechanism 

of autonomic nerve damage [5], and this can result in HGB 
in the absence of mechanical obstruction of the cystic duct. 
Gallbladder function can also be independently influenced 
by local hormonal regulation. Motilin is the major hormone 
influencing gallbladder motility during the fasting state 
with a periodicity corresponding to the migratory motor 
complexes. Vasoactive intestinal polypeptide and possibly 
nitric oxide are responsible for relaxation and promote 
gallbladder filling. Postprandially cholecystokinin (CCK) is 
the principal hormone that controls its emptying.

Abnormalities in hormonal control influence dysfunctional 
gallbladder contractions, with CCK and motilin playing a 
key role [5-6]. CCK is an enteral hormone that induces 
gallbladder contraction; it is released when the chyme 
from stomach enters the duodenum [7-8]. The rate of 
CCK secretion is determined by the rate of release of 
chyme. Hence, in diabetic gastroparesis a slow rate of CCK 
secretion is seen. In a study by Bucceri et al, fasting and 
post-prandial CCK levels were observed in neuropathy-
free diabetic individuals [6]. They found that diabetics had 
lower levels of the hormone when compared to healthy 
controls. The gallbladders of diabetics have decreased 
sensitivity to CCK, leading to diminished contractility in 
response to it [9]. Motilin, release is altered in patients with 
diabetic gastroparesis, which in turn can lead to ineffective 
gallbladder contractions [9].

The combined effect of abnormalities in neuronal and 
hormonal mechanisms in patients with DM causes a 
hypomotility state called cholecystoparesis (analogous 
to gastroparesis) in the gallbladder [10]. Over time, the 
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gallbladder enlarges and accumulates clear sero-mucous 
fluid leading to HGB. Here, we present three cases of HGB 
in patients with poorly controlled DM. We sought to review 
the association between HGB and DM and found paucity of 
information with regards to pathogenesis and guidelines 
for management.

CASE REPORT
Patient characteristics with radiologically-determined 
gallbladder size are summarized in Table 1.

Case #1

A fourty-two-year-old male with a history of poorly 
controlled type-2 diabetes mellitus and heart failure 
with coronary artery disease presented to the hospital 
emergency room with shortness of breath and abdominal 
pain. He frequently visited the emergency room for acute 
exacerbations of his underlying heart failure due to 
poor compliance with medications and dietary-lifestyle 
modifications, and he was taking subcutaneous insulin 
for diabetes control. At presentation, his glycosylated 
hemoglobin was 9.1% with known diabetic complications 
of proliferative diabetic retinopathy, peripheral 
neuropathy, and nephropathy (stage 4 chronic kidney 
disease). Physical examination revealed a diffusely tender 
abdomen. A CT scan of the abdomen revealed a mildly 
distended HGB with a maximum length of 12.2 cm and 
width of 9.8 cm (Figure 1), with layering of sludge and 
stones within the gallbladder. Contrast study was not 
performed in light of his chronic renal failure. The surgical 
team was consulted and they recommended no further 
intervention as he had known cholelithiasis for the prior 2 
years and he had a normal sized common bile duct and the 
only change of note on imaging was the growth in size of the 
gallbladder. The abdominal pain improved spontaneously 
after a bowel movement. His pulmonary edema resolved 
with intravenous diuretics, and he was discharged with a 
regimen of oral diuretics. His HGB remained asymptomatic 
at one year of follow-up. 

Case #2

A sixty-year-old woman presented to the emergency room 
with a left perinephric abscess and symptomatic anemia, 
and history of poorly controlled type- 2 diabetes mellitus 
of fifteen years duration, with a glycosylated hemoglobin 
of 12% recorded 3 months prior to hospitalization. She 
came from a nursing home where her diabetes was 
managed with metformin and glipizide, and she had 
developed diabetic nephropathy (stage 2 chronic kidney 
disease). At the time of admission she was noted to have 
lost 24 pounds in weight as compared to her weight 3 
months ago. She had a long-standing history of coronary 

artery disease and paroxysmal atrial fibrillation. She also 
complained of lower extremity weakness and initial work 
up suggested a polyneuropathy. Her examination was 
significant for conjunctival pallor and lower extremity 
muscle weakness. She was anemic, with hemoglobin of 6.7 
g/dL. Iron studies showed low total iron binding capacity 
and elevated ferritin levels consistent with anemia of 
chronic disease. Urine analysis and urine culture studies 
suggested a persistent urinary tract infection and given 
her history of recurrent UTI’s treated with multiple 
courses of antibiotics, she was evaluated with a CT scan 
of her abdomen with intravenous contrast. The CT scan 
revealed a left perinephric abscess and incidentally found 
an enlarged gallbladder with a maximum length of 14 cm 
and width of 6.9 cm (Figure 2). An initial work up included 
a 99m Technitium  hepatobiliary iminodiacetic acid (HIDA) 
scan, which showed no obstruction to cystic or the common 
bile ducts and a poor gallbladder ejection fraction of 1%, 
consistent with biliary dyskinesia (Figure 3). The patient’s 
serum albumin level had ranged between 2.5 to 3 g/dL 
in the last few months prior to admission but with a low 
serum prealbumin level of 11mg/dL, this was suggetsive of 
poor nutritional status. Her liver transaminases, bilirubin, 
and alkaline phosphatase levels were within normal 
limits. Based on her imaging, laboratory data, and clinical 
presentation she was diagnosed with HGB. The patient 
underwent percutaneous drainage of the perinephric 
abscess and was discharged back to her nursing facility to 
complete a prolonged course of antibiotics, and has had no 
acute symptoms associated with her gallbladder for the 
last seven months.

Case #3

A seventy-six-year-old woman presented with chronic 
lower back pain and vague abdominal discomfort for 
one year. She was a known type-2 diabetic for twenty-
five years with diabetic peripheral neuropathy, diabetic 
nephropathy (stage 3 chronic kidney disease) and a chronic 
diabetic foot ulcer. She was poorly compliant with taking 
her medications for her diabetes. During the past three 
years, she had noticed early post-prandial satiety as well 
as abdominal bloating. On physical examination, she had 
a non-tender palpable mass in the right upper quadrant of 
the abdomen. She was found to have elevated glycosylated 
hemoglobin level of 7.8% with normal ALT, AST, alkaline 
phosphatase, and total bilirubin. Total protein level was 
normal at 6.8 g/dL with low albumin of 3 g/dL. CT scan 
of abdomen was done with oral contrast due to a past 
history of iodine allergy (Figure 4). The gallbladder was 
17.6 cm in its maximum length and 9.8 cm in width, with 
no gall stones or tumors. At the recommendation of the 
surgery service, the interventional radiologist performed 

Cases Age / Gender Length (in cm) Width 
(in cm) Hemoglobin A1C (%) Goldman’s revised score ASA physical status 

classification
Case #1 42 / Male 12.2 9.8 9.1 5 (11% Cardiac risk) 4
Case #2 60 / Female 14.0 6.9 12.0 4 (11% Cardiac risk) 3
Case #3 76 / Female 17.6 9.8 7.8 2 (6.6% Cardiac risk) 3

Table 1. Patient characteristics with radiologically-determined gallbladder size
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DISCUSSION
A normal gallbladder is 8 cm in length and 4 cm in width 
when fully distended [11]. An enlarged gallbladder 
(greater than 10 cm in size) leads to a condition called 
‘cholecystomegaly’, which has been noted to develop 
in diabetics that have other sequelae of autonomic 
neuropathies [12-13]. In patients with cholecystomegaly, 
bile salts are reabsorbed by the epithelial lining of the 
gallbladder, leaving behind a mucinous secretion. If left 
untreated, cholecystomegaly can progress to hydropic 
gallbladder (HGB) [3]. In the three cases described 
above, we found significantly distended and fluid-filled 
gallbladders in the context of poorly controlled diabetes 
and without cystic duct obstruction with impressive 
imaging findings. We suspect these findings developed 
secondary to the aforementioned pathologic processes 
[12, 14]. With this in mind, we suggest the term “Diabetic 
Hydropic Gallbladder” to describe cholecystomegaly found 
in individuals with a long-term history of diabetes.

In our three cases, the patients belonged to different age 
groups with uncontrolled diabetes, yet all had a tendency 
towards developing diabetic HGB. Our youngest patient 
(Case #1) had the smallest gallbladder of 12.2 cm in 
length, whereas our 60-year-old patient (Case #2) had a 
gallbladder of 14 cm in length and our oldest patient (Case 
#3) had the largest gallbladder of 17.6 cm in length. They 
were known diabetics for 12, 15 and 25 years, respectively. 
This would seem to imply that in patients with poorly 
controlled diabetes who develop diabetic HGB, we can 
expect to see an increase in the size of the gallbladder with 
time. This is similar to diabetic neuropathy, which is largely 
dependent on the duration of disease and not necessarily 
to its severity [15]. The gallbladder is not designed to store 
large volumes of fluid. An enlarged, fluid-filled gallbladder 
can lead to early satiety; dyspepsia; and chronic backache, 
as noted in Case 3 and significant weight loss, seen in Case 
#2. If the gallbladder ruptures within the peritoneal cavity, 
it is a surgical emergency requiring urgent laparotomy and 
cholecystectomy with peritoneal lavage [16]. 

In patients with several-year histories of DM who present 
with abdominal discomfort, nausea, loss of appetite, 
weight loss, change in bowel habits, or unexplained 
back pain; we suggest that in addition to gastroparesis, 
functional biliary pain as defined by the Rome Committee 
on Functional Biliary and Pancreatic Disorders and also 
HGB be considered in the differential diagnosis [17]. We 
believe that diabetic HGB may be a natural progression of 
the disease processes that causes functional biliary pain in 
some patients. The Gastroparesis Registry; an observational 
study to clarify the epidemiology, natural history, clinical 
course, and other outcomes of gastroparesis; has already 
shown that cholecystectomy undertaken in patients with 
a combination of functional biliary pain in patients with 
gastroparesis yields poor results [18]. A right upper 
quadrant ultrasound scan is an effective diagnostic tool 
[16, 19] and when diabetic HGB is detected, we suggest a 
cholecystectomy at an opportune moment, as the size of 

Figure 2. CT scan of the abdomen with intravenous contrast, coronal 
view, showing an enlarged gallbladder with no evidence suggestive of 
gall stones. 

Figure 3. Hepatobiliary Iminodiacetic Acid (HIDA) scan showing 
a low ejection fraction of the gallbladder after administration of 
cholecystokinin (CCK). The images show bright nuclear material in the 
gallbladder which continues to accumulate in the gallbladder over 30 
minutes after administration of CCK. The graph (gallbladder contractility 
vs time) shows poor contractility of the gallbladder and the amount of 
nuclear material at the beginning and the end of the study (30 mins) is 
nearly the same due to ineffective contractions (calculated gallbladder EF 
of nearly 1%). 

a percutaneous cholecystostomy for decompression. Due 
to her poor nutritional status and existing co-morbidities, 
a plan for interval cholecystectomy was made in addition 
to plans for close clinic follow-up. The patient continued to 
have drainage from the cholecystostomy tube but declined 
to undergo surgery despite extensive counseling. She 
visited the outpatient clinic twice before she was lost to 
follow-up. 

Figure 1. CT scan of the abdomen without contrast, transverse view, 
showing a distended gallbladder containing layering sludge (arrow).
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the gallbladder will not decrease, as seen in our short series 
of patients. Diabetes itself is associated with increased risk 
of gallstone formation and therefore acute cholecystitis 
in individuals with diabetic HGB is always a risk and is 
another indication for surgery [20-21]. The timing of 
surgical intervention in these patients with gastroparesis 
and functional biliary pain needs to be addressed by the 
issuance of formal guidelines which are lacking at this 
point in time. Temporizing measures like cholecystostomy 
are not to be recommended, especially when there is no 
infection. In elderly, apprehensive patients, definitive 
surgery should be performed as soon as the patient 
becomes symptomatic with HGB. 

As diabetics age, they develop comorbidities such as 
coronary artery disease and peripheral vascular disease, 
thereby increasing the peri-operative risk of surgical 
interventions. We used the American Society of Anesthesia 
(ASA) physical status classification and Goldman’s cardiac 
index to determine the risk of perioperative mortality in 
our three cases [22-25]. Our two younger patients had 
high risk of mortality associated with surgical intervention 
with ASA scores of ≥3, thus making cholecystectomy a 
high-risk undertaking and, surprisingly, a relatively lower 
mortality risk was determined in the 76 year old patient. 
Given this scenario, it is unclear whether an early detection 
of the problem, possibly based on a drop in gallbladder 
ejection fraction on a HIDA scan, followed by serial 
ultrasound studies to track gallbladder size, is an option. 
Cholecystectomy would be advisable only if a patient with 
functional biliary pain develops HGB. 

Non-surgical treatment options for this condition are 
few, and are limited to aggressively controlling the 
underlying diabetes itself. Currently there are no effective 
medical therapies available for management of diabetic 
cholecystoparesis. Prokinetic agents used to treat diabetic 
gastroparesis (such as metoclopramide) seem to have no 
effect on gallbladder contractility, whereas erythromycin 
appears to be minimally effective [9-10]. Clonidine, which 
can be used in refractory cases of gastroparesis, has no 
effect on gallbladder contractility [26]. Considering the 
insidious nature of this disease, the lack of effective medical 
treatment and the substantial surgical risks involved in 
treating HGB, especially if left untreated for several years; 
we feel that the timing of cholecystectomy in diabetic 

patients with early HGB needs to be comprehensively 
addressed with formal trials. The increased risk of 
infections and hepatobiliary malignancies only adds to 
the urgency of the situation in patients with long-standing 
cholecystoparesis [27-28]. 

Thus, while easily identified with a routine right upper 
quadrant ultrasound study, diabetic HGB can present 
with a multitude of symptoms, including non-specific 
abdominal symptoms, those associated with cholelithiasis 
and its well-described complications, and a failure to 
thrive in the elderly. Definitive therapy is cholecystectomy. 
However, in cases with non-infected hydropic gallbladder 
a cholecystostomy is not to be recommended, as it does not 
result in reduction of the gallbladder size, as was seen in 
our oldest patient. 

CONCLUSIONS

There is still a paucity of information about the prevalence 
of HGB in diabetics and a lack of guidelines for the detection 
and treatment of this problem. Given that patients with 
diabetes mellitus are living longer and developing multiple 
comorbidities like gastroparesis and functional biliary 
pain, we need prospective studies to develop guidelines 
addressing surveillance and management of diabetic HGB. 
We feel that the foundations for this work already exist 
with the definitions put forth by the Rome Committee 
on Functional Biliary and Pancreatic Disorders and the 
Gastroparesis Registry.
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