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Abstract

Cholelithiasis is common (10-25%) in the general population, with the majority (70-80%) being asymptomatic at the time of
diagnosis, and only few (10-20%) produce symptoms or complications in life time. Cholecystectomy, either open or
laparoscopic, is straight forward for symptomatic gallstones, unlike the controversies in asymptomatic or silent gallstones.
Stones with true biliary ‘colic’ (and not the vague dyspeptic symptoms) are considered symptomatic. Patients on long-term
parental nutrition and liver cirrhosis have high prevalence of asymptomatic stone formation. Transient gallbladder sludge or
stone formation is common in children treated with high doses of ceftriaxone or in pregnancy. Diabetic patients with
asymptomatic stones are no longer considered at being at high risk of developing symptoms or complications. In case of an
asymptomatic gallstone together with a common bile duct stone, endoscopic treatment of the ductal stone is sufficient, leaving
the gallbladder in situ. Most of the transplant patients with asymptomatic gallstones can safely undergo cholecystectomy when
their asymptomatic stone turns symptomatic. On the other hand, good risk patients undergoing abdominal surgery may undergo
concomitant cholecystectomy for asymptomatic gallstones. Certain geographical areas with high incidence of cholelithiasis and
gallbladder malignancy may have a relaxed policy for cholecystectomy. Except in high-risk groups, most of the studies favor a
‘wait and watch’ policy for asymptomatic gallstones. Aim of this comprehensive review is to analyze the available evidence to
help both clinician and patients to make a decision in case of asymptomatic or silent gallstones.

INTRODUCTION

Cholecystectomy is the definitive treatment for symptomatic
gallstones and is generally a straight-forward decision.
However, there are controversies in management of
asymptomatic or silent (both terms are used for the similar
explanation, and hereafter in this review, for the ease of
reading, the term ‘asymptomatic’ will be used)
gallstones[1234]. The opinion varies, from one extreme in

which only typical biliary pain is considered the deciding
symptom, to another extreme, in which any gastrointestinal
symptom is exaggerated to remove the gallbladder. And it is
true that few surgeons put effort to differentiate a truly
symptomatic patient and predict the functional outcome of
cholecystectomy. Surgical treatment has been simplified and
encouraged to some extent by the introduction of minimally
invasive laparoscopic surgery.

More people are diagnosed with gallbladder stones, with
ever increasing frequency, in our daily clinical practice due
to widespread use of routine ultrasonography (USG) for
evaluation of various abdominal or pelvic complaints which
may well be unrelated to the gallstone disease. Cholelithiasis
is common world-wide; so much so that it is the commonest
cause of hospitalization and surgery in most of the hospitals.
Prevalence of gallstones is 10-25%[5678910111213141516171819202122]

and it increases by age, approximately by 1% per year,
reaching as high as 60% by the age of 80 years[1623].

The majority of gallstones, up to 70-80%, is asymptomatic at
the time of diagnosis and only about 10-20% produce
symptoms in a life time[5624]. Management of such

incidentally discovered asymptomatic gallstones is a real
dilemma for doctors and patients alike. Based on the natural
history of asymptomatic gallstones, they should not be
disturbed and watchful waiting is the
management[125152526272829303132] except in certain conditions

when indication of surgery may be liberalized, for example
in increased risk of malignancy, and other special
circumstances.

In this review, the available evidence is extensively
researched and thoroughly analyzed, to draw a clearer
picture to help both clinician and patient to be able to
critically make a decision in case of asymptomatic
gallstones.

THE ASYMPTOMATIC GALLSTONES

Asymptomatic gallstones may be defined as those having
caused no symptoms or the ones detected incidentally during
investigations in the absence of gallstone-related symptoms
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(biliary colic) or complications (cholecystitis, cholangitis
and pancreatitis)[717]. Vague or non-specific abdominal

symptoms, for example dyspepsia, epigastric discomfort,
flatulence or nausea are not considered gallstone-
related[192225] as they are common in the general population

with or without other gastrointestinal problems[8333435].

Moreover, in a controlled prospective study, neither biliary
pain nor any other gastrointestinal symptom was consistently
related to gallstone disease[36]. Furthermore, it would be

simply impossible to operate on every patient diagnosed
with gallstones and very few patients and community at
large may actually benefit from this unwarranted surgery.

THE SYMPTOMATIC GALLSTONES

Why do some patients with asymptomatic gallstones develop
symptoms, what is the latent period and what is the common
first symptom? Obviously there is no simple answer.
Development of symptoms may be by chance, like
movement and impaction of a stone, stasis, infection etc.
Most of the studies on long-term follow-up of asymptomatic
gallstones point out that uncomplicated biliary pain is the
commonest (up to 90%) initial symptom[37], followed by

acute cholecystitis as presenting symptom and a low
incidence of pancreatitis[253839]. Gallstone-related

complications are rare and do not present without first
having at least one episode of biliary colic[52640].

Traditionally, the gallstones accompanied by dyspeptic
symptoms have not been considered asymptomatic stones
and termed as ‘gallstone dyspepsia’. However, it is not
surprising and most clinicians, as from observation in our
clinical practice, will agree that almost half of all
cholecystectomies are performed for dyspeptic symptoms.
Recently, numerous studies have demonstrated that
dyspeptic symptoms occur in equal frequency in both the
groups, with or without gallstones, meaning there is no
gallstone-specific dyspepsia. So, not the ‘asymptomatic-
gallstone’, but ‘gallstone-dyspepsia’ is a myth[19222541].

IS THE ASYMPTOMATIC GALLSTONE A
PROBLEM?

The answer may well be ‘NO’, if we consider the
asymptomatic nature of such gall stones, BUT, the
‘controversy’ surrounding it is definitely a problem for both
the clinician and the patient. The problem may further
complicate, when we consider the social, medico-legal and
financial implication of the unwarranted surgery for this
benign condition.

When an individual after a routine ultrasonography is given
the report ‘cholelithiasis’, not only that individual is
burdened but we, the service provider, are equally in a tight
spot to provide decision whether to ‘ignore’ or ‘offer’
surgery. A whole range of professional and ethical issues are
at stake. Simply giving these people the news that they have
stones, may burden them to ‘give-in’ for the unnecessary
surgery. Similarly, the question may be raised, if we do not
disclose the risk, which is a distant rarity, for example of the
‘carcinoma of the gall bladder’! The matter becomes even
more complicated when we consider the morbidity and/or
mortality due to surgery for ‘asymptomatic’ stone which will
never have caused problems till one dies a natural death!

This comprehensive review on natural course and
observations of asymptomatic gallstones will, hopefully,
provide ground, to update ourselves and patients so as we
can give the patients best possible advice.

NATURAL HISTORY OF ASYMPTOMATIC
GALLSTONES

What is the percentage of general population who will show
gallstones on random USG screening and how many of them
with this incidentally detected asymptomatic gallstones will
develop symptoms and complications to require treatment?

The epidemiological studies have shown the prevalence of
gallstones to be 10-25%, with the higher incidence in old
age, especially in women[42434445].

A century ago, in 1904, Mayo wrote ‘there is no innocent
gallstone’, but today we know there are plenty of evidences
to support that not only there are asymptomatic gallstones
but most of these incidentally found stones remain
asymptomatic throughout life, and do not require
treatment[122225262829303742464748495051].

Gallstone disease is a benign condition because 70-90% of
patients remain asymptomatic. Several studies have shown
that the natural history of incidentally discovered gallstone is
not only benign but even when they do develop
complications, it is usually preceded by at least one episode
of biliary pain[81526375253].

Gastrointestinal symptoms (nausea, belching, vomiting,
bloating before or after meal, dull or colicky pain in the
abdomen, central or right-sided or of other location) and
blood lipid levels do not differ between individuals with or
without gallstones and in individuals untreated or treated for
gallstone-related complications[424445]. It would be interesting
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if we can identify individuals with asymptomatic gallstones,
as ‘who’, in particular, will develop symptoms or
complications of acute cholecystitis, pancreatitis or gall
bladder cancer[465054].

Studies on long-term follow-up of individuals with
asymptomatic gallstones have shown that over a 20-year
period only 20% will develop biliary pain and the mean

probability of developing pain is only 2% during the 1st five

years, 1% during the 2nd, 0.5% in the 3rd and 0% during the

4th five years[27152640535455565758]. In other words, the longer the

stones remain asymptomatic, the less likely it is that
complications will occur[2]. In about 30%, patients who have

had pain do not have further episodes of pain[1]. Thus, for

persons with asymptomatic gallstones, the natural history is
so benign that not only treatment but also a regular follow-
up is not recommended[153].

Furthermore, in a controlled prospective study, neither
biliary pain nor any other gastrointestinal symptom was
consistently related to gallstone disease; therefore, indication
of elective cholecystectomy cannot be simply based on the
presence of biliary pain alone and relief of pain should not
be attributed to a successful cholecystectomy alone[6]. Also,

in a randomized clinical study, the symptomatic, non-
complicated gallstones have been managed safely by
watchful waiting with a very low risk of developing
complications[59]. Thus, in a significant number of cases, the

reason of removing gallbladder may well be just common
practice rather than evidence-based medicine.

Certain special conditions, like patients on long-term
parental nutrition have an increased incidence of both
calculous and acalculous cholecystitis[60]. End-stage renal

disease is another risk factor for cholelithiasis and up to 28%
of patients on regular dialysis develop gallstones. Like
naturally occurring asymptomatic stones, 80% of these
stones remain asymptomatic[61].

Age, in itself, is a risk factor for gallstones, as prevalence of
asymptomatic stones reaches as high as 60% by the age of
80 years[1623], but the longer the patients remain

asymptomatic, less likely they will develop symptoms and
the probability of developing symptoms fall steadily over
time[25562].

SPONTANEOUS DISSOLUTION OF STONE

Does a gallstone disappear spontaneously without treatment?
- The answer is a definite ‘yes’!

Reversible, asymptomatic biliary sludge or stones, more
commonly referred as ‘pseudolithiasis’ (in 12-45%), have
been reported in pediatric patients treated with high doses of
‘ceftriaxone’, especially after surgical procedures or when
there is restriction of oral diet. Up to 40% of ceftriaxone is
excreted unchanged into the bile and has high calcium-
binding affinity which may form a salt and finally biliary
lithiasis. These stones, however, disappear spontaneously on
follow-up scan within 2 weeks to 4 months of cessation of
ceftriaxone and thus unnecessary cholecystectomies should
be avoided[6364656667].

Biliary sludge (in 31%) and stones (in 2%) occur frequently
during pregnancy (i.e. first trimester until immediately post
partum), and disappear spontaneously, with sludge
disappearing faster than stones (5 versus 9.7 months). Sludge
usually does not cause pain while stones may cause biliary
pain in up to 28%. Also, patients having sludge earlier have
increased risk of developing new stones during
pregnancy[68].

WHICH ASYMPTOMATIC GALLSTONES
DEVELOP SYMPTOMS?

From both the patient’s and the physician’s point of view, it
would be very useful, medically and legally, to recognize the
subgroup of asymptomatic gallstone patients who will
develop symptoms or complications. However, there is
simply no shortcut and it is not possible to pinpoint factors,
either local (number, size, nature of stones, wall thickness
and contractility of gall bladder) or general (age, gender,
associated co-morbidities) to predict who or when one will
develop symptoms or complications.

There have been attempts to classify asymptomatic
gallstones into low-risk (functioning gallbladder with small
stones 3-20mm, without co-morbid conditions) and high-risk
groups (large stones >2.5cm and multiple tiny stones
<3mm[697071], obliterated cystic duct[8]). Patients with at least

1 gallstone smaller than 5 mm and a number of stones over
20, each have a more than 3-fold increased risk of presenting
with acute gallstone pancreatitis, as observed in Korean
patients[72].

Contrary to the traditional belief, age, sex and associated
diseases such as diabetes or organ transplantation are not
predictive of symptoms or complications; thus in the
majority of asymptomatic gallstones, there is not only no
need of treatment but also no need of regular surveillance.
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ASYMPTOMATIC GALLSTONES AND
LAPAROSCOPIC CHOLECYSTECTOMY

Has laparoscopic cholecystectomy changed the view of the
surgeons or physicians and the patients towards
asymptomatic gallstones? Unfortunately, the answer is
‘Yes’. After the introduction and widespread use of
laparoscopic cholecystectomy, a significant change has been
observed possibly due to the attitude of surgeons to relax the
indication of surgery, including for asymptomatic gallstone,
resulting in an increase (of up to 60%) in cholecystectomies
worldwide[315737475767778]. Laparoscopic cholecystectomy in

young patients with uncomplicated, asymptomatic gallstones
is safe with greater patient acceptance[798081], and this

approach in early age eliminates the need for problematic
surgery at a later date when the patient is older, with
associated diseases or with complications.

The increase in laparoscopic cholecystectomy, especially in
asymptomatic stones, may also be due to counseling by the
primary physician (and many a time surgeon) with warning
the patients about future complications causing anxiety and
fear without exploring in depth the natural history of
asymptomatic gallstones. Another reason may be whether
more patients with gallstones are willing to undergo
cholecystectomy with the availability of laparoscopic
surgery[8283].

It is important that not only the referring physicians and the
patients, but also the surgeons should take into consideration
the natural history of asymptomatic gallstones, together with
the associated morbidity and mortality of the major
operation under general anesthesia. Not only this, but we
must also think of the increased burden and cost to the
society and health care system because of this unnecessary
major surgery while counseling patients about this
controversial condition of asymptomatic gallstone[5484].

ASYMPTOMATIC GALLSTONES IN SPECIAL
CIRCUMSTANCES

Some patients demand special attentions in managing
asymptomatic gallstones, some of them are

DIABETES

Traditionally, asymptomatic gallstones in patients with
diabetes have been thought to be at higher risk of developing
symptoms and complications like infection, gangrene and
perforation[38858687], possibly because of autonomic

neuropathy in such patients which may mask the pain and
features of acute cholecystitis[88] causing delay in diagnosis.

And therefore, prophylactic cholecystectomy has been
recommended in the past in diabetic patients with
asymptomatic gallstones[81786].

However, this dictum has been challenged by several studies
and observation of natural history, that, as in general
population, asymptomatic gallstones in diabetics do not
carry higher risk and in these patients the surgical morbidity
and mortality is comparable to non-diabetics once other co-
morbidities such as cardiovascular or renal disease are taken
into consideration[858990919293].

Since few patients with asymptomatic gallstones with
diabetes mellitus develop pain or complications over
time[94], these patients can be managed expectantly like the

general population[2949858991949596] and prophylactic

cholecystectomy is not necessary. However, unlike in
general populations, early surgery is advised once symptoms
develop[8].

PREGNANCY

Female sex hormones are causally related to (cholesterol)
gallstones, and the risk increases with the use of exogenous
female sex hormones and with pregnancy. While oral
contraceptives do not pose a greater risk for gallbladder
disease, oral estrogen in postmenopausal women is
associated with gallbladder disease and women harboring
asymptomatic gallstones should not receive exogenous
estrogens (pills or hormone replacement therapy HRT)
because of the possibility of developing cholecystitis[97].

Asymptomatic biliary sludge develops frequently (26% to
31%) during pregnancy, and spontaneously disappears after
delivery. New gallstones occur less frequently (2-5%) during
pregnancy but these stone may disappear after delivery[98].

The high prevalence of sludge (mostly cholesterol
monohydrate crystals) and gallstones in pregnant women
may be due to greater bile lithogenicity (due to estrogen) and
gallbladder hypo-motility (due to progesterone). Pregnancy
may increase the symptoms in women who are unaware of
the existing asymptomatic gallstones[99].

Surgery should be performed only for complicated non-
resolving symptomatic gallstones during pregnancy as in
over 90 per cent of patients the acute process will resolve
with conservative management[100]. Traditionally,

laparoscopic cholecystectomy has been of concern in
pregnancy but there have been several successful reports of
laparoscopic cholecystectomy in the literature[97101].
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GALLBLADDER CARCINOMA

Gallbladder carcinoma is rare and has a very poor prognosis,
with less than 5% five-year survival[102]. As early

gallbladder carcinoma does not have specific symptoms, the
debate continues on the ‘silence’ of asymptomatic
gallstones. There is no straight-forward answer because of
the relationship of gallstones and gallbladder cancer,
especially in different groups of population in different
geographical areas. Gallbladder cancers have coexisting
gallstones, specially large stones (>=3 cm) in 75-90% of
cases[18102103104105]; however, only 1 or 2% of patients with

stones develop cancer[102].

It is believed that people from certain geographical areas, for
example, Maori from New Zealand and people from Chile,
northern and central India and Karachi (Pakistan) probably
have lithogenic genes which cause high incidence of
gallstones at early age resulting in high frequency of
gallbladder cancer (incidence of gallbladder cancer in Delhi
is 21.5 and in Karachi 13.8/100000)[33106]. Similarly,

porcelain gallbladder has high incidence (13-25%) of
carcinoma[9107108109]. But, when we consider the risk of

developing cancer in ‘all’ of the patients with asymptomatic
gallstones, it is less than 0.01%, which is less than the
mortality associated with cholecystectomy[15]!

Mirizzi syndrome, the obstructive jaundice caused by
compression of the common hepatic duct by an impacted
stone in the gallbladder neck, is a rare complication of long-
standing cholelithiasis and may be associated with
gallbladder cancer. Elevated CA 19-9 in this syndrome is
indicative of a coincidental gallbladder malignancy[105110].

However, the increase in the number and size of the stones
in patients with gallbladder carcinoma may not have any
particular chemical or physical influence but may be simply
a reflection of the long-term presence and an effect of
aging[111].

Thus, both patient and surgeon should acknowledge these
facts and take into consideration that prophylactic
cholecystectomy is not a therapeutic strategy (except in very
selected subgroups) to prevent the development of
gallbladder cancer[1838102].

CONCOMITANT OR INCIDENTAL
CHOLECYSTECTOMY

What should be done when asymptomatic gallstones are
diagnosed either preoperatively or intraoperatively during a
planned abdominal operation? Ideally, all patients with

abdominal surgery should have preoperative
ultrasonography to detect presence of gallstones so as to
counsel the patient and plan before a decision is
taken[102113114115]. Several studies have shown development of

symptoms postoperatively in an otherwise asymptomatic
gallstone requiring cholecystectomy within a year of initial
laparotomy, possibly due to postoperative stasis of bile
causing cholecystitis[113114116117118].

In stable and healthy women undergoing gynecological
major surgery, the concomitant cholecystectomy is safe and
appropriate[115119], if there is no compromise in exposure of

gallbladder.

The traditional belief and concern of increased incidence of
graft or prosthesis infection, for example, mesh in hernia
repair and graft in aortic aneurism, has been disputed by
most of the studies[116].

On the other hand, the incidence of acute cholecystitis
complicating abdominal aortic aneurysm (AAA) repair
varies widely from 0.3 to 18 per cent, unlike that of
endovascular repair of AAA, which does not predispose the
patient to the development of symptomatic cholelithiasis
during the perioperative period. Thus, pre- or per-operative
finding of gallstones does not necessitate cholecystectomy
and these patients may safely undergo surgery should they
develop symptoms[120].

Incidental cholecystectomy during laparoscopic antireflux
surgery (fundoplictaion) is safe and does not influence the
clinical outcome[121]. There may be increase in new gallstone

formation after gastric bypass; however, most of these new
stones are asymptomatic and prophylactic cholecystectomy
is not indicated[122].

The sickle cell disease (SCD) patient undergoing
splenectomy should have concomitant removal of the
gallbladder even if the stones are asymptomatic because
such stones have a high incidence of developing symptoms
and complications[123124]. Similarly, patients on long-term

parental nutrition are prone to develop calculous and
acalculous cholecystitis and cholecystectomy should be
considered in these patients at the time of laparotomy
performed for different reasons[60].

COLON CANCER

After cholecystectomy, the secondary bile acids
(deoxycholic acid, lithocholic acid) which are carcinogenic
to large bowel increase in bile and feces due to increased
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enterohepatic circulation and bacterial degradation of
primary bile acids[17125126]. Cholecystectomy increases the

risk of intestinal cancer, a risk that declines with increasing
distance from the common bile duct and the right colon is
the most affected part[17125126127128129130131]. However, some

earlier studies done in the 80s have failed to demonstrate
increased association[132133]. Nevertheless, this extra hazard

should be kept in mind when advising unnecessary
cholecystectomy in asymptomatic patients.

TRANSPLANT SURGERY

Studies have demonstrated a relatively high incidence of
gallstones in adult solid-organ transplant recipients who are
on cyclosporine-A immunosuppression[134]. Management of

incidentally found asymptomatic gallstones in solid-organ
transplant recipients may be either a prophylactic
cholecystectomy (either pre- or post transplantation) or
expectant management.

Prevalence of cholelithiasis in the heart transplant population
is high, up to 42%[134], simply because of advanced age; but

only a minority of these patients with asymptomatic
gallstones ever becomes symptomatic. Prophylactic
cholecystectomy or regular screening with USG is not
indicated in such patients because when they do develop
symptoms, cholecystectomy can be safely
performed[135136137138].

Treatment of gallstones carries low risk and does not
represent any significant increase in risk of complications in
patients following renal transplantation[139]. Prophylactic

cholecystectomy in asymptomatic patients before kidney
transplantation is not justified[134]. Similarly, there is no

evidence of increased morbidity due to cholelithiasis after
renal transplantation. As in the general population, the risks
associated with asymptomatic cholelithiasis do not appear to
warrant prophylactic cholecystectomy for patients awaiting
renal transplantation[140].

CIRRHOSIS OF LIVER

Gallstones occur more commonly in patients with cirrhosis.
The incidence increases with the severity of liver disease,
and the majority remain asymptomatic. When symptoms do
occur, morbidity and mortality are much higher than in non-
cirrhotic patients.

Asymptomatic gallstones in cirrhotic patients are best
managed conservatively with close follow-up and surgery
only in well-compensated liver disease, if symptoms
occur[141142143144145]. And, the risk of developing symptoms is

significantly lower in men in comparison to cirrhotic women
with positive family history[146].

Elective surgical treatment of asymptomatic cholelithiasis at
the time of portal diversion does not increase risk and in
such a situation, cholecystolithotomy is easier and probably
safer than cholecystectomy[147].

COMMON BILE DUCT (CBD) STONE

When patients present with an asymptomatic gallstone
together with a CBD stone, then the management of these
biliary stones requires special consideration because the
presence of a CBD stone is a risk factor for severe
complications in up to 50% of patients.

After endoscopic stone removal, a cholecystectomy may be
offered in younger patients (< 50 years) but a 'wait and see'
policy is justified in poor-risk elderly patients[148].

However, the traditional approach of combined endoscopic-
laparoscopic treatment in patients with cholecysto-
choledocholithiasis[149150151] may not be justified because less

than 10% of patients with gallbladders left in situ after
endoscopic retrograde cholangiopancreatography (ERCP)
management of CBD stones ever return with further biliary
complications, and expectant management of wait and see is
probably a better alternative[152].

NON-HAEMOLYTIC PAEDIATRIC PATIENTS

As in the general population, with the widespread use of
diagnostic USG there is an increase in the number of
pediatric patients diagnosed with asymptomatic gallstones.
In 60-80% of children, the cause of gallstones is idiopathic
with equal prevalence in both sexes[153154155].

Unlike adults, children can not give clear and timely clinical
history and need slightly different management to prevent
complications. In an asymptomatic child younger than 3
years of age, if echogenic shadows are present for at least 12
months following resumption of oral feeding or when the
gallstones are radiopaque or true stones with echogenic
shadowing (not echogenic sludge), these children should
undergo surgery[155].

Fetal biliary echogenic material or sludge is found in 0.45 %
of pregnancies, with no link to maternal factors or perinatal
abnormalities. In postnatal follow-up, only a few neonates
will have persisting asymptomatic biliary sludge and in
further follow-up USG, most are normal. Incidentally
diagnosed neonatal cholelithiasis usually has a benign course



Asymptomatic Gallstones: What We Should Do?

7 of 13

with about a 50% chance of spontaneous resolution during
the first 6 months of life and for persistent asymptomatic
gallstones no treatment is needed and they can be safely
followed without complications[156157158159].

HAEMOLYTIC PEDIATRIC PATIENTS

Gallstones are common in sickle cell disease (SCD), as high
as 57%. Even though 30% of these stones are asymptomatic,
elective cholecystectomy, preferably laparoscopic, is
recommended because of the increasing longevity and to
simplify medical management by eliminating the diagnostic
confusion between acute cholecystitis and sickle cell crisis
(abdominal or hepatobiliary). Also, asymptomatic stones in
SCD have a high incidence of developing symptoms and
complications[160161162163164165166167168]. In case of splenomegaly,

the SCD patient should undergo routine USG to combine
cholecystectomy together with splenectomy[161167].

Patients with mild hereditary spherocytosis (haemolysis
without anaemia) and chronic hemolytic anaemia have an
increased risk of asymptomatic gallstone formation.
Prophylactic splenectomy and cholecystectomy provides
substantial gain in quality-adjusted life expectancy[165169].

SPECIAL PROFESSION, E.G. AVIATION/AIR
FORCE

Traditionally, the U.S. Air Force aero-medical policy for
asymptomatic cholelithiasis required the aircrew to undergo
cholecystectomy prior to being considered for return to
flying duties. However, the policy review concluded that
overall incidence of acute cholecystitis in aircrew would not
be changed by cholecystectomy performed on aviators with
incidentally detected asymptomatic cholelithiasis[170].

In another study to examine the aero-medical outcomes of
aviation personnel with asymptomatic cholelithiasis, in a 12-
year period (1988-2000), out of 23 individuals with
cholelithiasis, 11 were granted waivers and none were
revoked during the study period because of development of
symptoms or complications[171].

ACCESS TO EMERGENCY SURGICAL FACILITY

This special situation arises when patients with
asymptomatic stones are from remote places with lack of
healthcare service or unavailability of an experienced
surgeon to provide emergency service in case symptoms or
complications occur. In such cases, surgery for
asymptomatic gallstones may be justified.

COSMESIS

This could be an issue for patients living in an area remote of
laparoscopic services, especially young females, concerned
about cosmesis, and candidates for complications in case of
acute inflammation; then prophylactic laparoscopic surgery
at asymptomatic or early symptomatic stage can be offered.

PATIENT’S WISH

This is probably the most difficult situation whether to
proceed to surgery in asymptomatic gallstones simply
because the patient wishes to be operated. Factors which
may be taken into consideration include various special
situations discussed above, patient’s and surgeon’s attitude
together with medico-legal issues. Normally, the patient
should not dictate the management, even upon herself or
himself, since the surgeon alone (and the institution) will
have to bear the consequences of the complications, should
one arise, in a procedure which was not indicated in the first
place, as this will be difficult to defend in the court. Also,
the patients may be ill-informed in the very first place by the
primary physician or peer so that they have fear of
developing severe complications, namely cancer. In such
circumstances, the example of the ‘appendix’ which has an
almost similar chance of developing symptoms (about 15%,
like asymptomatic stones becoming symptomatic) may be
helpful as an argument. Similarly, in the question of
developing malignancy, one may mention cautiously the
example of breast cancer, as ‘having breast‘ is ‘the’ risk
factor of developing cancer, yet we do not generally think of
removing it fearing one day it may develop cancer.

CONCLUSION

Controversies in optimum management of asymptomatic or
silent gallstones persist. Consulting physicians, treating
surgeons and patients alike all should take into account the
natural history of asymptomatic gallstones before making a
decision to proceed to cholecystectomy, and laparoscopic
surgery should not broaden or relax the indication for
asymptomatic gallstones. All concerned should be fully
informed that the majority of asymptomatic patients rarely
develop symptoms or complications without at least one
‘warning’ biliary ‘colic’. Cholecystectomy, with modern
facility and safe anesthesia, can be performed safely when an
asymptomatic gallstone turns symptomatic, with almost
equivalent result to routine elective surgery.

Asymptomatic or silent gallstones, except in certain high-
risk groups and under special circumstances, should be left
‘silent’ with ‘wait and watch’ policy, and active involvement
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of the patient in the process of decision making.

CORRESPONDENCE TO

Dr Jay n Shah, Consultant Surgeon, Department of Surgery,
Patan Hospital, GPO Box 252, Kathmandu, Nepal. Email:
drjaywufei@gmail.com, drjaywufei@hotmail.com

References

1. Ransohoff DF, Gracie WA: Treatment of gallstones. Ann
Intern Med 1993;119:606-619.
2. Friedman GD: Natural history of asymptomatic and
symptomatic gallstones. Am J Surg 1993;165:399-404.
3. Schwesinger WH, Diehl AK: Changing indications for
laparoscopic cholecystectomy. Stones without symptoms
and symptoms without stones. Surg Clin North Am
1996;76:493-504.
4. Wenckert A, Robertson B: The natural course of gallstone
disease. Eleven-year review of 781 nonoperated cases.
Gastroenterology 1966;50:376-381.
5. Sakorafas GH, Milingos D, Peros G. Asymptomatic
cholelithiasis: is cholecystectomy really needed? A critical
reappraisal 15 years after the introduction of laparoscopic
cholecystectomy. Dig Dis Sci. 2007;52:1313-25.
6. Khalid R Murshid. Asymptomatic Gallstones: Should we
operate? The Saudi Journal of Gastroenterology
2007;13:57-69.
7. Capocaccia L, Giunchi G, Pocchiari F, et al. Prevalence of
gallstone disease in an Italian adult female population. Rome
Group for the Epidemiology and Prevention of Cholelithiasis
(GREPCO). Am J Epidemiol 1984;119:796-805.
8. Patino JF, Quintero GA. Asymptomatic cholelithiasis
revisited. World J Surg 1998;22:1119-1124.
9. Tait N, Little JM. The treatment of gallstones. BMJ
1995;311:99-105.
10. Festi D, Sotitili S, Colecchia A, et al. Clinical
manifestations of gallstone disease: evidence from the
Multicenter Italian Study on Cholelithiasis (MICOL).
Hepatology 1999;30:839-846.
11. The Rome Group for Epidemiology and Prevention of
Cholelithiasis (GREPCO). The epidemiology of gallstone
disease in Rome, Italy. Part I. Prevalence data in men.
Hepatology 1988;8:904-906.
12. The Rome Group for Epidemiology and Prevention of
Cholelithiasis (GREPCO). The epidemiology of gallstone
disease in Rome, Italy. Part II. Factors associated with the
disease. Hepatology 1988;8:907-913.
13. Attili AF, Carulli N, Roda E, et al. Epidemiology of
gallstone disease in Italy: prevalence data of the Multicenter
Italian Study on Cholelithiasis (M.I.COL.). Am J Epidemiol
1995;141:158-165.
14. Muhrbeck O, Ahlberg J. Prevalence of gallstone disease
in a Swedish population. Scand J Gastroenterol
1995;30:1125-1128.
15. Beckingham IJ. ABC of diseases of liver, pancreas, and
biliary system: Gallstone disease. BMJ 2001;322:91-94.
16. Misciagna G, Leoci C, Guerra V, et al. Epidemiology of
cholelithiasis in southern Italy. Part II: risk factors. Eur J
Gastroenterol Hepatol 1996;8:585-593.
17. Gibney EJ Asymptomatic gallstones. Br J Surg
1990;77:368-72.
18. Godrey PJ, Bates T, Harrison M, King MB, Padley NR.
Gallstone and mortality: a study of gallstone related deaths
in a single health district. Gut 1984;25:1029-33.
19. Bainton D, Davies GT, Evans KT, Gravelle IH.
Gallbladder disease. Prevalence in South Wales industrial

town. N Engl J Med 1976;294:1147-9.
20. Wilbur RS, Bold RJ, Incidence of gall bladder disease in
‘normal’ men. Gastroenterol 1959;36:251-5.
21. Barker DJP, Gardner MJ, Power C, Hutt MSR.
Prevalence of gall stones at necropsy in nine British towns: a
collaborative study. Br Med J 1979;ii:1389-92.
22. NIH Consensus Statement (1992): Gallstones and
laparoscopic cholecystectomy (Vol. 10, No. 3, September
14-16, 1992). National Institutes of Health, U.S. Department
of Health and Human Services, Office of Medical
Applications of Research, Bethesda, MD
23. Johnson AG, Fried M, Tytgat GN J, Krabshuis JH.
OMGE Position Statement. Asymptomatic gallstone disease.
htp://www.omge.org/guidelines/statement04/s data4 en.htm
24. Schirmer BD, Winters KL, Edlich RF. Cholelithiasis and
cholecystitis. J Long Term Eff Med Implants
2005;15:329-38.
25. Gracie WA, Ransohoff DF. The natural history of silent
gallstones. N Engl J Med 1982;307:798-800.
26. McSherry CK, Ferstenberg H, Calhoun WF, Lahman E,
Virshup M. The natural history of diagnosed gallstone
disease in symptomatic and asymptomatic patients. Ann
Surg. 1985;202:59-63.
27. Bhattacharyya M. Modern concepts in the management
of biliary stones (gallstones). J Indian Med Assoc.
2001;99:325-7.
28. Potts JR. What are the indications for cholecystectomy?
Cleve Clin J Med. 1990;57:40-7.
29. Meshikhes AW. Asymptomatic gallstones in the
laparoscopic era. J R Coll Surg Edinb 2002;47:742-748.
30. Fendrick AM, Gleeson SP, Cabana MD, et al.
Asymptomatic gallstones revisited. Is there a role for
laparoscopic cholecystectomy? Arch Fam Med
1993;2:959-968.
31. Marshall JB. Current opinions in gallstone management.
What to do when symptoms are mild or absent? Postgrad
Med 1994;95:115-121.
32. American College of Physicians. Guidelines for the
treatment of gallstones. Ann Intern Med 1993;119:620-622.
33. Mentes BB, Akin M, Irkorucu O, Tatlicioglou E,
Ferahkose Z, Yildirim A, Maral I. Gastrointestinal quality of
life in patients with symptomatic or asymptomatic
cholelithiasis before and after laparoscopic cholecystectomy.
Surg Endosc 2001;15:1267-72.
34. Bates T, Mercer JC, Harrisson M. Symptomatic
gallstone disease: before and after cholecystectomy. Gut
1984;25:579-80.
35. Diehl AK. Symptoms of gallstone disease. Baillieres
Clin Gastroenterol 1992;6:635-57.
36. Berger MY, Olde Hartman TC, van der Velden JJ,
Bohnen AM. Is biliary pain exclusively related to
gallbladder stones? A controlled prospective study. British
Journal of General Practice 2004;54:574-579.
37. Ransohoff DF, Gracie WA, Wolfenson LB, Neuhauser
D. Prophylactic cholecystectomy or expectant management
for persons with silent gallstones. A decision analysis to
assess survival. Ann Intern Med. 1983; 99:199-204.
38. Lund J. Surgical indications in cholelithiasis:
prophylactic cholecystectomy elucidated on the basis of
long-term follow-up on 526 non-operated cases. Ann Surg
1960;151:153-62.
39. Comfort MW, Gray HK, Wilson JM. The silent
gallstone: a ten to twenty year follow-up study of 112 cases.
Ann Surg 1948;128:931-7.
40. Friedman GD, Raviola CA, Fireman B. Prognosis of
gallstones with mild or no symptoms: 25 years of follow-up
in a health maintenance organization. J Clin Epidemiol
1989;42:127-131.



Asymptomatic Gallstones: What We Should Do?

9 of 13

41. Arendt R. Gallstone dyspepsia--a myth? Fortschr Med
1993;111:119-21.
42. Halldestam I, Enell EL, Kullman E, Borch K.
Development of symptoms and complications in individuals
with asymptomatic gallstones. Br J Surg 2004;91:734-8.
43. Glambek I, Kvaale G, Arnesjo B, Soreide O. Prevalence
of gallstone in a Norwegian population. Scand J
Gastroenterol 1987;22:1089-94.
44. Jorgensen T. Prevalence of gallstone in a Danish
population. Scand J Gastroenterol 1987;126:912-21.
45. Borch K, Jonsson KA, Zdolsek JM, Halldestam I,
Kullman E. Prevalence of gallstone disease in a Swedish
population sample. Relations to occupation, childbirth,
health status, life style, medications, and blood lipids. Scand
J Gastroenterol 1998;33:1219-1225.
46. Persson GE. Expectant management of patients with
gallbladder stones diagnosed at planned investigation. A
prospective five-seven year follow-up study of 153 patients.
Scand J Gastroenterol 1996;31:191-199.
47. Janzon L, Aspelin P, Erikson S, Hildell J, Tell F, Ostberg
H. Ultrasonographic screening for gallstone disease in
middle-aged women. Detection rate, symptoms, and
biochemical features. Scan J Gastroenterol 1985;20:706-10.
48. Jorgensen T. Abdominal symptoms and gallstone
disease: an epidemiological investigation. Hepatology
1989;8:856-60.
49. Angelico F, Del Ben M, Barbato A, et al. Ten-year
incidence and natural history of gallstone disease in a rural
population of women in central Italy. The Rome Group for
the Epidemiology and Prevention of Cholelithiasis
[GREPCO]. Ital J Gastroenterol Hepatol 1997;29:249-254.
50. Barbara L, Sama C, Morselli Labate AM, Taroni F,
Rusticali AG, Festi D, et al. A population study on the
prevalence of gallstone disease: the Sirmione Study.
Hepatology 1987;7:913-17.
51. Berger MY, van der Velden JJ, Lijmer JG, de Kort H,
Prins A, Bohnen AM. Abdominal symptoms: do they predict
gallstones? A systematic review. Scand J Gastroenterol
2000;35:70-6.
52. Gracie WA, Ransohoff DF. The natural history of
gallstones: the innocent gallstone is not a myth. New Engl J
Med 1982;309:78-80.
53. Zubler J, Markowski G, Yale S, Graham R, Rosenthal T.
Natural history of asymptomatic cholelithiasis in family
practice office practices. Arch Fam Med 1998;7:230-233.
54. Chapman BA, Frampton CM, Wilson IR, Chisholm RJ,
Allan RB, Burt MJ. Gallstone prevalence in Chirstchurch:
risk factors and clinical significance. N Z Med J
2000;113:46-8.
55. Lowenfels AB, Domellof L, Lindstrom CG, et al.
Cholelithiasis, cholecystectomy, and cancer; a case-control
study in Sweden. Gastroenterology 1982;83:672-676.
56. Hermann RE. The spectrum of biliary stone disease. Am
J Surg 1989;158:171-173.
57. Wada K, Imamura T. Natural course of asymptomatic
gallstone disease. Nippon Rinsho 1993;51:1737-1743.
58. Cucchiaro G, Rossitch JC, Bowie J, et al. Clinical
significance of ultrasonographically detected coincidental
gallstones. Dig Dis Sci 1990;35:417-421.
59. Vetrhus M, Soreide O, Solhaug JH, Nesvik I, Sondenaa
K. Symptomatic, non-complicated gallbladder stone disease.
Operation or observation? A randomized clinical study.
Scand J Gastroenterol. 2002;37:834-9.
60. Roslyn JJ, Pitt HA, Mann L, Fonkalsrud EW, DenBesten
L. Parenteral nutrition-induced gallbladder disease: a reason
for early cholecystectomy. Am J Surg 1984;148:58-63.
61. Badalamenti S, DeFazio C, Castelnovo C, Sangiovanni
A, Como G, De Vecchi A, Graziani G, Colombo M,

Ponticelli C. High prevalence of silent gallstone disease in
dialysis patients. Nephron 1994;66:225-7.
62. Attili AF, De Santis A, Capri R, et al. The natural history
of gallstones: the GREPCO experience. The GREPCO
group. Hepatology 1995;21:655-660.
63. Araz N, Okan V, Demirci M, Araz M. Pseudolithiasis
due to ceftriaxone treatment for meningitis in children:
Report of 8 cases. Tohoku J Exp Med 2007;211:285-90.
64. Biner B, Oner N, Celtik C, Bostancioglu M, Tuncbilek
N, Guzel A, Karasalihoglu S. Ceftriaxone-associated biliary
pseudolithiasis in children. J Clin Ultrasound
2006;34:217-22.
65. Palanduz A, Yalcin I, Tonguc E, Guler N, Ones U,
Salman N, Somer A. Sonographic assessment of ceftriaxone-
associated biliary pseudolithiasis in children. J Clin
Ultrasound 2000;28:166-8.
66. Alvarez-Coca Gonzalez J, Cebrero Garcia M, Vecilla
Rivelles MC, Alonso Cristobo M, Torrijos Roman C.
Transient biliary lithiasis associated with the use of
ceftriaxone. An Esp Pediatr 2000;53:366-8.
67. Benedetti M, Zanchetta S, Bagnani A, Praderio R,
Perbellini S, Melo C. Pseudolithiasis caused by ceftriaxone
in children: a case report. Pediatr Med Chir 1995;17:369-71.
68. Maringhini A, Ciambra M, Baccelliere P, Raimondo M,
Orlando A, Tine F, Grasso R, Randazzo MA, Barresi L,
Gullo D, Musico M, Pagliaro L. Biliary sludge and
gallstones in pregnancy: incidence, risk factors, and natural
history. Ann Intern Med 1993;119:116-20.
69. Houssin D, Castaing D, Lemoine J, Bismuth H.
Microlithiasis of the gallbladder. Surg Gynecol Obstet
1983;157:20-23.
70. Lee SH, Burhenne HJ. Gallbladder surgery following
cholecyst-lithotripsy: suggested guidelines for treatment. Br
J Surg 1990;77:1268-1273.
71. Lee SP, Nichols JF, Park HZ. Biliary sludge as a cause
of acute pancreatitis. N Engl J Med 1992;326:589-593.
72. Kim WH, Lee KJ, Yoo BM, Kim JH, Kim MW. Relation
between the risk of gallstone pancreatitis and characteristics
of gallstone in Korea. Hepatogastroenterology.
2000;47:343-5.
73. Lam CM, Murray FE, Cuschieri A. Increased
cholecystectomy rate after the introduction of laparoscopic
cholecystectomy in Scotland. Gut 1996;38:282-284.
74. Barkun JS, Barkun AN, Sampalis SJ, Fried G, Taylor B,
Wexler MJ, Goresky CA, Meakins JL. Randomized clinical
trial of laparoscopic versus mini-cholecystectomy. The
McGill Gallstone Treatment Group. Lancet
1992;340:1116-1119.
75. David R. Urbach, Thérèse A. Stukel. Rate of elective
cholecystectomy and the incidence of severe gallstone
disease. CMAJ 2005;172:1015-19.
76. Cohen MM, Young W, Theriault ME, Hernandez R. Has
laparoscopic cholecystectomy changed patterns of practice
and patient outcome in Ontario? CMAJ 1996;154:491-500.
77. Steiner CA, Bass EB, Talamini MA, Pitt HA, Steinberg
EP. Surgical rates and operative mortality for open and
laparoscopic cholecystectomy in Maryland. N Engl J Med
1994;330:403-8.
78. Legorreta AP, Silber JH, Costantino GN, Kobylinski
RW, Zatz SL. Increased cholecystectomy rate after the
introduction of laparoscopic cholecystectomy. JAMA
1993;270:1429-32.
79. Coelho JC, Vizzoto AO, Salvalaggio PR, Tolazzi AR.
Laparoscopic cholecystectomy to treat patients with
asymptomatic gallstones. Dig Surg. 2000;17:344-7.
80. Lo C-M, Lai ECS, Fan S-T, Liu C-L, Wong J.
Laparoscopic cholecystectomy for acute cholecystitis in the
elderly. World J Surg 1996;20:983-987.



Asymptomatic Gallstones: What We Should Do?

10 of 13

81. Lujan JA, Parrilla P, Robles R, Torralba JA, Garcia-
Ayllon J, Liron R: Laparoscopic cholecystectomy in the
treatment of acute cholecystitis. J Am Coll Surg
1995;181:75-77.
82. Escarce JJ, Chen W, Schwartz JS. Falling
cholecystectomy thresholds since the introduction of
laparoscopic cholecystectomy. JAMA 1995;273:1581-5.
83. Shea JA, Berlin JA, Bachwich DR, Staroscik RN, Malet
PF, McGuckin M, et al. Indications for and outcomes of
cholecystectomy: A comparison of the pre- and
postlaparoscopic eras. Ann Surg 1998;227:343-50.
84. Rutledge D, Jones D, Rege R. Consequences of delay in
surgical treatment of biliary disease. Am J Surg
2000;180:466-469.
85. Aucott JN, Cooper GS, Bloom AD, Aron DC.
Management of gallstones in diabetic patients. Arch Intern
Med 1993;153:1053-1058.
86. Ikard RW. Gallstones, cholecystitis, and diabetes. Surg
Gynecol Obstet 1990;171:528–532.
87. Landau O, Deutsch AA, Kott I, et al. The risk of
cholecystectomy for acute cholecystitis in diabetic patients.
Hepatogastroenterology 1992;39:437-438.
88. Ponte E, Pinebianco A, Morena S. Diabetic neuropathy.
Minerva Med 1990;81:335-340.
89. Sandler RS, Maule WF, Baltus ME. Factors associated
with postoperative complications in diabetics after biliary
surgery. Gastroenterology 1986;91:157-162.
90. Ransohoff DF, Miller GL, Forsythe SB, Hermann RE.
Outcome of acute cholecystitis in patients with diabetes
mellitus. Ann Intern Med 1987;106:829-832.
91. Babineau TJ, Booth A Jr. General surgery consideration
in the diabetic patient. Infect Dis Clin North Am
1995;9:183-193.
92. Walsh DB, Eckhauser FE, Ramsburgh SR, Burney RB.
Risk associated with diabetes in gallbladder surgery. Surgery
1982;91:254-7.
93. Hjortrup A, Sorensen C, Dyremose E, Hjortso NC,
Kehlet H. Influence of diabetes mellitus in operative risk. Br
J Surg 1985;72:783-5.
94. DelFavero G, Caroli A, Meggiato T, et al. Natural
history of gallstones in non-insulin-dependent diabetes
mellitus. A prospective 5-year follow-up. Dig Dis Sci
1994;39:1704-1707.
95. Friedman LS, Roberts MS, Brett AS, et al. Management
of asymptomatic gallstones in the diabetic patient. A
decision analysis. Ann Intern Med 1988;109:913-919.
96. Ahmed A, Cheung RC, Keefe EB. Management of
gallstones and their complications. Am Pharm Phys
2000;61:1673-1678.
97. Dhiman RK, Chawla YK.Is there a link between
oestrogen therapy and gallbladder disease? Expert Opin
Drug Saf 2006;5:117-29.
98. Cynthia W. K.; John H. S., Sum P. L. Biliary Sludge.
Ann Intern Med 1999;130:301-311.
99. Basso L, McCollum PT, Darling MR, Tocchi A, Tanner
WA. A study of cholelithiasis during pregnancy and its
relationship with age, parity, menarche, breast-feeding,
dysmenorrhea, oral contraception and a maternal history of
cholelithiasis. Surg Gynecol Obstet 1992;175:41-6.
100. Wishner JD, Zolfaghari D, Wohlgemuth SD, Baker JW,
Hoffman GC, Hubbard GW, Gould RJ, Ruffin WK.
Laparoscopic cholecystectomy in pregnancy. A report of 6
cases and review of the literature. Surg Endosc
1996;10:314-8.
101. Ghumman E, Barry M, Grace PA. Management of
gallstones in pregnancy. Br J Surg 1997;84:1646-50.
102. Piehler JM, Crichlow RW. Primary carcinoma of the
gallbladder. Surg Gynecol Obstet 1978;147:929-942.

103. Diehl AK. Gallstone size and the risk of gallbladder
cancer. JAMA 1983;250:2323-2329.
104. Misra S, Chaturvedi A, Misra NC, Sharma ID.
Carcinoma of the gallbladder. Lancet Oncol 2003;4:167-76.
105. Zou S, Zhang L. Relative risk factors analysis of 3,922
cases of gallbladder cancer. Zhonghua Wai Ke Za Zhi
2000;38:805-8.
106. Kaushik SP. Current perspective in gall bladder
carcinoma. J Gastroenterol Hepatol 2001;16:848-54.
107. Ashur H, Siegal B, Oland Y, et al. Calcified gallbladder
(porcelain gallbladder). Arch Surg 1978;113:594-596.
108. Berk RN, Armbuster TG, Saltzstein SL. Carcinoma in
the porcelain gallbladder. Radiology 1973;106:29-31.
109. Shimizu M, Miura J, Tanaka T, et al. Porcelain
gallbladder: relation between its type by ultrasound and
incidence of cancer. J Clin Gastroenterol 1989;11:471-476.
110. Redaelli CA, Buchler MW, Schilling MK, Krahenbuhl
L, Ruchti C, Blumgart LH, Baer HU. High coincidence of
Mirizzi syndrome and gallbladder carcinoma. Surgery
1997;121:58-63.
111. Csendes A, Becerra M, Rojas J, Medina E. Number and
size of stones in patients with asymptomatic and
symptomatic gallstones and gallbladder carcinoma: a
prospective study of 592 cases. J Gastrointest Surg.
2000;4:481-5.
112. Juhasz ES, Wolff BG, Meagher AP, et al. Incidental
cholecystectomy during colorectal surgery. Ann Surg
1994;219:467-472.
113. Saade C, Bernard D, Morgan S, et al. Should
cholecystectomy be done en passant for asymptomatic
cholelithiasis? Can J Surg 1987;30:350-353.
114. Thompson JS, Philben VJ, Hodgson PE. Operative
management of incidental cholelithiasis. Am J Surg
1984;148:821-824.
115. Kovalcik PJ, Burrel MJ, Old WL. Cholecystectomy
concomitant with other intra-abdominal operations. Arch
Surg 1983;118:1059-62.
116. Ouriel K, Ricotta JJ, Adams JT, Deweese JA.
Management of cholelithiasis in patients with abdominal
aortic aneurysm. Ann Surg 1983;198:717-719.
117. String ST. Cholelithiasis and aortic reconstruction. J
Vasc Surg 1984;1:664-669.
118. Bragg LE, Thompson JS. Concomitant
cholecystectomy for asymptomatic cholelithiasis. Arch Surg
1989;124:460-462.
119. McSherry CK, Glenn F. Biliary tract surgery
concomitant with other operations. Ann Surg
1981;193:169-75.
120. Cadot H, Addis MD, Faries PL, et al. Abdominal aortic
aneurysmorrhaphy and cholelithiasis in the era of
endovascular surgery. Am Surg. 2002;68:839-43; discussion
843-4.
121. Klaus A, Hinder RA, Swain J, Achem SR. Incidental
cholecystectomy during laparoscopic antireflux surgery. Am
Surg. 2002;68:619-23.
122. Caruana JA, McCabe MN, Smith AD, Camara DS,
Mercer MA, Gillespie JA. Incidence of symptomatic
gallstones after gastric bypass: is prophylactic treatment
really necessary? Surg Obes Relat Dis 2005;1:564-7.
123. Al-Salem AH. Indications and complications of
splenectomy for children with sickle cell disease. J Pediatr
Surg 2006;41:1909-15.
124. Al-Salem AH. Should cholecystectomy be performed
concomitantly with splenectomy in children with sickle-cell
disease? Pediatr Surg Int 2003;19:71-4.
125. Alley PG, Lee SP The increased risk of proximal
colonic cancer after cholecystectomy. Dis Colon Rectum
1983;26:522-4.



Asymptomatic Gallstones: What We Should Do?

11 of 13

126. Turunen MJ, Kivilaakso EO Increased risk of colorectal
cancer after cholecystectomy. Ann Surg 1981;194:639-41.
127. Shao T, Yang YX. Cholecystectomy and the risk of
colorectal cancer. Am J Gastroenterol. 2005;100:1813-20.
128. Schernhammer ES, Leitzmann MF, Michaud DS, et al.
Cholecystectomy and the risk for developing colorectal
cancer and distal colorectal adenomas. Br J Cancer
2003;88:79-83.
129. Chen Y, Wang Z. Cholelithiasis and cholecystectomy
for colorectal cancer: a retrospective analysis. Zhonghua
Wai Ke Za Zhi 1998;36:649-51.
130. Lagergren J, Ye W, Ekbom A. Intestinal cancer after
cholecystectomy: is bile involved in carcinogenesis?
Gastroenterology 2001;121:542-7.
131. Zeng ZS, Zhang ZF. Cholecystectomy and colorectal
cancer in China. Surg Oncol. 1993;2:311-9.
132. Adami HO, Meirik O, Gustavsson S, Nyrén O,
Krusemo UB. Colorectal cancer after cholecystectomy:
absence of risk increase within 11-14 years.
Gastroenterology 1983;85:859-65.
133. Abrams JS, Anton JR, Dreyfuss DC. The absence of a
relationship between cholecystectomy and the subsequent
occurrence of cancer of the proximal colon. Dis Colon
Rectum 1983;26:141-4.
134. Sakopoulos AG, Gundry S, Razzouk AJ, Andrews HG,
Bailey LL. Cholelithiasis in infant and pediatric heart
transplant patients. Pediatr Transplant 2002;6:231-4.
135. Peterseim DS, Pappas TN, Meyers CH, Shaeffer GS,
Meyers WC, Van Trigt P. Management of biliary
complications after heart transplantation. J Heart Lung
Transplant 1995;14:623-31.
136. Steck TB, Costanzo-Nordin MR, Keshavarzian A.
Prevalence and management of cholelithiasis in heart
transplant patients. J Heart Lung Transplant
1991;10:1029-1032.
137. Takeyama H, Sinanan MN, Fishbein DP, Aldea GS,
Verrier ED, Salerno CT. Expectant management is safe for
cholelithiasis after heart transplant. J Heart Lung Transplant
2006;25:539-43.
138. Lord RV, Ho S, Coleman MJ, Spratt PM.
Cholecystectomy in cardiothoracic organ transplant
recipients. Arch Surg 1998;133:73-9.
139. Melvin WS, Meier DJ, Elkhammas EA, et al.
Prophylactic cholecystectomy is not indicated following
renal transplantation. Am J Surg 1998;175:317-9.
140. Jackson T, Treleaven D, Arlen D, D'Sa A, Lambert K,
Birch DW. Management of asymptomatic cholelithiasis for
patients awaiting renal transplantation. Surg Endosc
2005;19:510-3.
141. Silva MA, Wong T. Gallstones in chronic liver disease.
J Gastrointest Surg. 2005;9:739-46.
142. Ichiyanaqui C, Monge E, Huaman C, Flores C, Beteta
O, Soto W. Cholelithiasis in patients with liver cirrhosis.
Rev Gastroenterol Peru. 1996;16:43-7.
143. Gibney EJ. Long-term evolution of asymptomatic
cholelithiasis in patients with cirrhosis. Am J Surg.
1995;170:305.
144. Orozco H, Takahashi T, Mercado MA, Prado E,
Borunda D. Long-term evolution of asymptomatic
cholelithiasis diagnosed during abdominal operations for
variceal bleeding in patients with cirrhosis. Am J Surg
1994;168:232-4.
145. Ciesielski L, Bilski D, Czekalski P. Results of
abdominal operations in patients with liver cirrhosis. Wiad
Lek. 1993;46:14-9.
146. Acalovschi M, Blendea D, Feier C, et al. Risk factors
for symptomatic gallstones in patients with liver cirrhosis: a
case-control study. Am J Gastroenterol 2003;98:1856-60.

147. Castaing D, Houssin D, Lemoine J, Bismuth H.
Surgical management of gallstones in cirrhotic patients. Am
J Surg 1983;146:310-3.
148. Bergman JJ, Bruno MJ, van Berge Henegouwen GP.
Diagnosis and treatment of cholelithiasis. Ned Tijdschr
Geneeskd. 2000;144:69-74.
149. Nardi M Jr, Perri SG, Pietrangeli F, et al. "Sequential"
treatment: is it the best alternative in cholecysto-choledochal
lithiasis? Chir Ital 2002;54:785-98.
150. Lau JY, Leow CK, Fung TM, et al. Cholecystectomy or
gallbladder in situ after endoscopic sphincterotomy and bile
duct stone removal in Chinese patients. Gastroenterology
2006;130:96-103.
151. Kwon SK, Lee BS, Kim NJ, et al. Is cholecystectomy
necessary after ERCP for bile duct stones in patients with
gallbladder in situ? Korean J Intern Med 2001;16:254-9.
152. Saraswat VA, Kapur BM, Vashisht S, Tandon RK.
Duodenoscopic sphincterotomy for common bile duct stones
in patients with gallbladder in situ. Int Surg 1991;76:142-5.
153. Bruch SW, Ein SH, Rocchi C, Kim PC. The
management of nonpigmented gallstones in children. J
Pediatr Surg 2000;35:729-32.
154. St-Vil D, Yazbeck S, Luks FI, Hancock BJ, Filiatrault
D, Youssef S. Cholelithiasis in newborns and infants. J
Pediatr Surg. 1992;27:1305-7.
155. Holcomb GW Jr, Holcomb GW. Cholelithiasis in
infants, children, and adolescents. Pediatr Rev
1990;11:268-74.
156. Cunha AJ, Barros CR. Asymptomatic cholelithiasis in
an extreme premature child. J Pediatr (Rio J)
2000;76:157-61.
157. Morad Y, Ziv N, Merlob P. Incidental diagnosis of
asymptomatic neonatal cholelithiasis: case report and
literature review. J Perinatol 1995;15:314-7.
158. Schirmer WJ, Grisoni ER, Gauderer MW. The
spectrum of cholelithiasis in the first year of life. J Pediatr
Surg. 1989;24:1064-7.
159. Carbajo FAJ, Urbaez RM, Medina BE, et al. Biliary
lithiasis in childhood. An Esp Pediatr 1992;36:281-4.
160. Meshikhes AW, Al-Abkari HA, Al-Faraj AA, Al-
Dhurais SA, Al-Saif O. The safety of laparoscopic
cholecystectomy in sickle cell disease: An update. Ann
Saudi Med 1998;18:12-4.
161. Al-Salem AH. Indications and complications of
splenectomy for children with sickle cell disease. J Pediatr
Surg 2006;41:1909-15.
162. Suell MN, Horton TM, Dishop MK, Mahoney DH,
Olutoye OO, Mueller BU. Outcomes for children with
gallbladder abnormalities and sickle cell disease. J Pediatr.
2004;145:617-21.
163. Rambo WM, Reines HD. Elective cholecystectomy for
the patient with sickle cell disease and asymptomatic
cholelithiasis. Am Surg 1986;52:205-7.
164. Curro G, Meo A, Ippolito D, Pusiol A, Cucinotta E.
Asymptomatic cholelithiasis in children with sickle cell
disease: early or delayed cholecystectomy? Ann Surg
2007;245:126-9.
165. Curro G, Iapichino G, Lorenzini C, Palmeri R,
Cucinotta E. Laparoscopic cholecystectomy in children with
chronic hemolytic anemia. Is the outcome related to the
timing of the procedure? Surg Endosc. 2006;20:252-5.
166. Hendricks-Ferguson V, Nelson MA. Treatment of
cholelithiasis in children with sickle cell disease. AORN J.
2003;77:1170-8, 1181-2; quiz 1185-8.
167. Al-Salem AH. Should cholecystectomy be performed
concomitantly with splenectomy in children with sickle-cell
disease? Pediatr Surg Int 2003;19:71-4.
168. Tagge EP, Othersen HB Jr, Jackson SM, et al. Impact



Asymptomatic Gallstones: What We Should Do?

12 of 13

of laparoscopic cholecystectomy on the management of
cholelithiasis in children with sickle cell disease. J Pediatr
Surg 1994;29:209-12; discussion 212-3.
169. Marchetti M, Quaglini S, Barosi G. Prophylactic
splenectomy and cholecystectomy in mild hereditary
spherocytosis: analyzing the decision in different clinical
scenarios. J Intern Med 1998;244:217-26.

170. Saboe GW, Slauson JW, Johnson R, Loecker TH. The
aeromedical risk associated with asymptomatic cholelithiasis
in USAF pilots and navigators. Aviat Space Environ Med
1995;66:1086-9.
171. Farr RW, Kane PD. Clinical outcomes of naval aviation
personnel with cholelithiasis. Aviat Space Environ Med
2002;73:681-3.



Asymptomatic Gallstones: What We Should Do?

13 of 13

Author Information

Jay N. Shah
Department of Surgery, Patan Hospital


