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Cholecystectomy for gallstone disease is one of the 
most common abdominal surgical procedures. Histo-
logical examination of gallbladders (GB) removed during 
this surgery is routine in most pathology departments. 
However, in recent years, the necessity of routine histo-
logical examination has been questioned. 

In this issue of the Journal, Mittal et al, from a center 
in southern India, report their experience with 1,312 
cholecystectomies over a 10-year period.1 Of these, 610 
(47%) GBs showed macroscopic abnormalities con-
sisting of “thickening, mucosal ulcerations and poly-
poidal lesions”. Gallbladder cancer (GBC) was found in 
13 of these GBs, including nine that were “thick-walled”, 
two with “mucosal ulcerations” and two with “nodu-
larity of mucosa with polypoid projections”. Presumably 
these macroscopic changes were no different from those 
seen in 597 GBs with macroscopic abnormalities but 
no GBC. None of the GBs without macroscopic abnor-
malities was found to have GBC. The GBC was stage 
Tis in one patient, T2 in nine and T3 in three patients. 
No information has been provided on whether the spec-
imens contained cystic lymph nodes, and whether these 
were examined histologically. In patients with GBC, 
status of resection margin, and treatment and follow up 
details are not provided. However, it is evident that as 
many as nine patients who had T2 lesions could have 
benefitted from a re-resection. Based on their findings, 
the authors recommend a policy of selective histological 
examination of only those GBs which show macroscopic 

abnormalities, to save costs and reduce workloads. 
We would like to introduce a strong note of caution in 
accepting this recommendation across all geographical 
areas.

GBC is the most common cancer of the biliary tract 
worldwide.2 The overall prognosis remains grim with 
5-year survival of less than 5-10%.3 Potentially curative 
resection of the tumor and its loco-regional spread provides 
the only hope of long-term cure and survival. The extent of 
such resection may range from a simple cholecystectomy, 
through an extended cholecystectomy with a 2-cm non-
anatomic wedge of liver in the GB bed in segments IVb+V 
and lymphadenectomy, to an extended right hepatectomy 
and pancreatico-duodenectomy, depending upon the 
location and spread of the tumor.

Curative resection is possible in only those few patients 
who have a tumor that is limited to the GB wall without 
involvement of the lymph nodes or adjacent structures in 
the hepato-duodenal ligament.4 A highly select sub-group of 
patients with locally advanced, but non-metastatic, disease 
may benefit from extensive resections including hepato-
pancreatico-duodenectomy.5,6 However, in most patients, 
the disease is diagnosed at an advanced stage when curative 
resection is not possible; in these cases, radiotherapy, with 
or without chemotherapy, has little impact on survival.7 

GBC diagnosed for the first time on histology of GB 
removed with a presumed diagnosis of gallstone disease is 
known as incidental GBC (IGBC). The term IGBC should 
not be used when GBC is suspected either on pre-operative 
imaging (ultrasonography [US] or CT scan), during surgery 
or on opening the GB specimen.

Management of IGBC is primarily guided by the extent 
of transmural spread (T stage) of the tumor. The chances 
of lymph node involvement and residual disease in the GB 
fossa increase with increasing T stage. While simple chole-
cystectomy without lymphadenectomy, which has already 
been done, is considered sufficient for tumors limited to 
the GB mucosa (T1a), a re-operation with liver resection 
and lymph node clearance (completion extended chole-
cystectomy) is recommended for tumors extending to the 
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muscle coat (T1b) and beyond. Significant survival benefit 
of re-resection has been well-documented for tumors 
reaching the peri-muscular connective tissue (T2).8-10 Some 
prolongation of survival has also been reported for selected 
T3 tumors.8,11 Re-resection may also be required in patients 
with node-positive disease; this requires histological exami-
nation of the cystic lymph node in addition to the GB.

Early stage tumors, which are most likely to benefit from 
surgical resection, are difficult to diagnose pre-operatively.12 
This is especially true when GB contains stones, which make 
it difficult to detect a small area of thickening or small mass 
lesions on abdominal US. Long-standing gallstone disease 
with GB wall thickening due to chronic cholecystitis and 
xantho-granulomatous cholecystitis (XGC) (a variant of 
chronic cholecystitis) may make this detection even more 
difficult.13 Many of these lesions are not apparent even on 
gross examination of the GB. Thus, in various reports, IGBC 
forms a significant percentage of resected GBCs.14,15 Since 
there are no clinical pointers to early GBC, these patients 
are usually subjected to a cholecystectomy for the asso-
ciated gallstone disease and the cancer is discovered for the 
first time on histological examination of the removed GB. 
With the easy availability of US and ever-increasing popu-
larity of laparoscopic cholecystectomy, there is a perception 
that an increasing number of early stage GBCs are being 
picked up.16 This may, however, merely reflect increasing 
number of cholecystectomies.

One of the unique features of GBC is the striking gender, 
geographic and ethnic variation in worldwide incidence, 
suggesting a strong influence of genetic and environmental 
factors. GBC is rare in most of Northern Europe and North 
America.2 The highest rates of GBC are found in northern 
India and Pakistan, East Asia (Korea and Japan), Eastern 
Europe (Slovakia, Poland, and Czech Republic), and South 
America (Columbia and Chile). Rates may vary even 
within a region or a country. Incidence of GBC in women 
in northern India is as high as 9 per 100,000 per year as 
compared to as low as 1 per 100,000 per year in southern 
India.17 In areas of high prevalence, GBC is one of the most 
common gastrointestinal cancers, especially in women. 

The association between gallstones and GBC con-
tinues to mystify clinicians. The parallels in epidemiology 
between the two are striking. The risk of GBC increases 
with increasing size and number of gallstones, especially 
if the stones occupy a significant volume of the GB.18 Pro-
gressive changes in GB walls from chronic cholecystitis, 
hyperplasia, metaplasia, dysplasia, carcinoma in-situ, to 
invasive cancer over time have been reported from Chile.19 
Based on these data, surgeons in Chile recommend prophy-
lactic cholecystectomy in patients with gallstones – at the 
age of 30-40 years in women and 40-50 years in men.20 The 
incidence of GBC is also reported to be higher in patients 
with XGC and Mirizzi’s syndrome, both of which are 
associated with long-standing gallstone disease.13,21 The rela-

tionship between gallstones and GBC is however complex, 
since GBC is uncommon in many geographical areas where 
gallstones are common and GBC can also occur without 
gallstones.

Several recent reports have questioned the need for 
routine histology of all removed GBs.22-27 This is based 
primarily on cost-benefit considerations, a very low like-
lihood of missing an early cancer and the observation that 
almost all incidental GBC are associated with findings on 
gross examination of the GB when the GB was cut open 
and examined. Since a “normal-looking” GB is thought 
unlikely to harbor a malignancy, selective histopatho-
logical examination of only those GBs which have suspi-
cious changes on macroscopic examination may suffice. It 
has further been argued that for very early tumors (Tis and 
T1a), simple cholecystectomy is adequate treatment and 
no further therapy is required. A selective policy may thus 
significantly reduce the workload of pathologists, is cost-
beneficial, with no added risk to the patient. 

A review of literature on this issue reveals that most of 
these reports are from the UK and France, areas with low 
incidence of GBC (Table 1). Most of the cases of GBC in 
these reports were obvious on gross examination of the 
GB and many were actually suspected on pre-operative 
imaging. Thus, strictly speaking, these were cases of GBC 
that were actually picked up pre- or intra-operatively, and 
the true incidental GBC were even less frequent. These 
were seen in the GBs described as “thick walled” and often 
with significant acute inflammation - either acute cholecys-
titis or empyema. Most cases were advanced and no further 
therapy was considered; prognosis was uniformly poor. 
With such low rates of detection of disease necessitating 
any change in management, authors proposed a selective 
policy of examining only grossly suspicious GBs. It may 
be noted, however, that one of these reports recommended 
that “as the incidence of gallbladder malignancy starts to 
rise after the age of 50 years, the threshold for histological 
examination may need to be lowered in this age group”.22 

In most geographical areas with high incidence of GBC, 
especially those where the prevalence of gallstones is also 
high (such as northern India and South America), most 
GBs have changes of chronic cholecystitis and many show 
presence of XGC. Our experience with thick walled GBs 
and incidental GBC (unpublished data) highlights some of 
these issues. In a study that included a total of 60 consecutive 
patients with a thick-walled GB (>3 mm) on abdominal US, 
histology of GBs after cholecystectomy showed GBC in 
only 2 (3.3%) patients. These GBs were indistinguishable 
at operation from the remaining 58 patients with chronic 
cholecystitis, of whom 28 (48%) had XGC.28 Despite 
our high index of suspicion for GBC, and careful macro-
scopic examination of all GBs after removal, as many as 
44 out of approximately 5000 cholecystectomies done in 
our department had an IGBC which was not suspected at 
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operation or in the GB specimen (unpublished data). The 
thick walled, small, contracted GBs were indistinguishable 
from those that we often see in patients with long-standing 
gallstone disease. 

Many other reports support the observation that 
changes of acute inflammation, especially empyema, and 
thick fibrotic walls in chronic inflammation make it dif-
ficult or impossible to diagnose GBC on macroscopic 
examination. Lohsiriwat et al noted that one third of their 
incidental GBC patients had GB empyema and reported 
that a clinical diagnosis of empyema and patient age >60 
years were the two significant risk factors for IGBC on 
multivariate analysis.29 Reporting from Chile (with one of 
the highest incidence rates of GBC), Roa et al observed 
that “37% of the primary tumors were macroscopically 
inapparent”.30

Though some patients with incidentally discovered 
GBC may be at a very early (Tis or T1a) stage and, 
therefore, no further management may be required, a 
significant number are likely to have early stage disease 
(T1b and T2) where further therapy with re-resection is 
likely to make a significant positive difference in prog-
nosis. A review of reported cases of IGBC reveals that a 

significant number of IGBC are such early GBCs. T2 
tumors (the ones most likely to benefit from radical re-
resection) constituted 59% (43/73), 49% (48/98) and 46% 
(13/28) of incidental GBC reported by Wakai, Shirai and 
Toyonaga, respectively from Japan.9,10,31 Similar figures 
have been reported by other authors.32–34 In our 44 cases 
with IGBC, the T stage distribution was T1a in 4, T1b in 
16, T2 in 15, and T3 in 9 patients. 

Recommendations for routine histology of GB spec-
imens should take into consideration local incidence 
rates of GBC. A selective policy may be safe and cost-
beneficial in areas with very low incidence of GBC. This 
would include most countries of the West. In developed 
countries, patients with gallstones usually present for 
treatment soon after onset of symptoms. In majority of 
patients undergoing cholecystectomy for symptomatic 
gallstone disease, the GBs, thus, may not show changes 
of long-standing gallstone disease and chronic cholecys-
titis. Macroscopic changes suspicious of malignancy e.g., 
mucosal abnormalities, focal thickening, induration, etc. 
are more likely to be picked up easily on inspection of an 
opened GB and may help in selecting GBs that require 
histological examination. 

Table 1  Reports addressing selective histology of removed gallbladders

AuthorRef Country Cholecys- Duration Incidental  T stage Macroscopic Pre-operative Recommendation
  tectomies of study GBC  of GBC lesion suspicion 
  (n) (years) (n [%]) (n)

Darmas22 UK 1452 5  4 (0.27) T2No: 2, Mass in all 2/4 (50%) Selective HP
       T2: 1,
       T4No:  1

Taylor23 UK 1078 7  6 (0.55) NA Thick walled GB in  2/6 (33%) Selective HP
        all, suspicious of
        GBC in all

Dix24 UK 1308 4  5 (0.3) NA Suspicious in all-  3/5 (60%) Selective HP
        raised/solid lesions, 
        multiple nodules, 
        nodes at porta

Matthyssens27 France 1523 10  4+2* (0.4)  NA All had suspicious NA Selective HP
        nodules/local
        indurations

Bazoua26 UK 2890 10  5 (0.17) T2: 1, Suspicious in 2;  2/5 (40%) Selective HP
       T3: 3,   thick walled in all
       T4: 1

Oommen25 UK 976 4  1  (0.1)    Selective HP

Lohsiriwat29 Thailand 4317 8  24 (0.56) T1: 11, No intra-operative None Routine HP
       T2: 11,  suspicion
       T3: 2

GBC: gallbladder cancer; HP: histopathology; NA: not available; *lymphoma
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In areas with a high incidence of GBC and a high 
prevalence of gallstones, including northern India, GBs 
removed for presumed gallstone disease and its com-
plications should be routinely examined grossly as well 
as microscopically as gross morphological changes of 
malignancy (GBC) may be indistinguishable from benign 
pathology (chronic cholecystitis and XGC). This would 
make it impossible to select GBs to be subjected to his-
tology based on macroscopic findings alone and would 
increase the risk of missing potentially curable early stage 
GBC. 

It is not uncommon in northern India to see a patient 
with a right upper quadrant abdominal mass, jaundice and 
gastric outlet obstruction a few months after cholecys-
tectomy for presumed gallstone disease; GB was not sent 
for histological examination as it looked grossly normal – a 
clear case of “missed GBC”. In fact 11 such patients with 
missed GBC were referred to us as suspected benign post-
cholecystectomy bile duct strictures for stricture repair.35 
Had the GB been subjected to histological examination, a 
re-resection could have provided long-term survival, and 
may be even cure, in some of these patients. At the time of 
referral to us, all 11 patients with missed GBC were beyond 
cure. 

Recommendation of selective histology of GB is based 
on the assumption that incidental discovery of a GBC 
in a routine surgical specimen is rare and will seldom 
change management of the patient. In case of GBC, this 
premise does not hold true, at least in geographical areas 
and ethnic groups where GBC is common. Gross changes 
of long-standing inflammation are indistinguishable from 
those of GBC and early, potentially curable GBC may 
be discovered on histological examination in GBs which 
are macroscopically indistinguishable from GBs without 
cancer. Re-operation and liver resection with lymph node 
clearance (completion extended cholecystectomy) would 
provide the same survival benefit as primary curative 
surgery in these patients,36 while missing these cancers 
would mean sure death from disease recurrence and pro-
gression. In a disease as aggressive and lethal as GBC this 
is a chance of cure that can not and should not be denied 
to the patient. 

We strongly advise that all GBs removed for presumed 
gallstone disease should be opened up by the surgeon in the 
operating room for a careful gross examination. If changes 
suspicious of malignancy are seen, the GB should be sub-
jected to a frozen section examination and if it is positive, 
an extended cholecystectomy should be performed. If no 
changes suspicious of malignancy are seen, at least in 
northern India, the GB should be subjected to routine histo-
logical examination to detect an incidental GBC so that re-
resection with a hope for long-term survival may be offered 
to the patient.

 Gallbladder cancer does seem to divide India between a 
north and a south but nothing else can.
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