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ABSTRACT

Background and aims: There is no clear guideline nor protocol for macroscopic examin-
ation of the gallbladder, leaving surgeons extemporaneous in regard of gallbladder examin-
ation in selective histopathologic policy. The purpose of this article is to describe a surgical
approach for adequate macroscopic inspection of the gallbladder.
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Materials and methods: The described practical method was developed in collaboration
between surgeons and pathologists. This method was introduced in 2011 and implemented
in 2012. We retrospectively reviewed the number of cholecystectomies and number of histo-
pathologic examinations between 2006 and 2017, using our own patient database. We used
the Netherlands Cancer Registry (NCR) to examine the incidence of gallbladder cancer
patients before and after implementation of the selective policy in our hospital. In addition
to the method, we depict several frequent macroscopic abnormalities in order to provide
some examples for surgical colleagues.

Results: Since implementation of the selective policy, 2271 surgical macroscopic gallbladder
examinations were performed. As a result, we observed a significant decrease from 83% in
2012 to 38% in 2017, in histopathologic examination of the gallbladder following cholecyst-
ectomy. We observed a stable trend of gallbladder carcinoma in the same period (0.17%,
n=4 during 2006-2011 and 0.26%, n =6 during 2012-2017).

Conclusion: A simple, valid and easy method is described for future macroscopic analysis by
the surgeon following a cholecystectomy.

Abbreviations: Sel-HP: selective histopathologic; Rout-HP: routine histopathologic; GBC: Gall
Bladder Cancer; PSC: Primary Sclerosing Cholangitis; MMC: Maxima Medical Centre; NCR:

der carcinoma; gallbladder
cancer; routine
histopathologic examin-
ation; selective
histopathologic examin-
ation; Macroscopic
examination of the
gallbladder

Netherlands Cancer Registry (NCR); IKNL: Netherlands Comprehensive Cancer Organisation

Introduction

The introduction of evidence-based medicine
aimed at a safer, more consistent and more cost
effective care. The paradigm shift included many
clinical guidelines, protocols and standard operat-
ing procedures and therefore achieved many suc-
cesses in daily clinical practice [1]. Despite the
continuous flux of new published guidelines, there
still remain knowledge gaps in daily clinical prac-
tice. One of these gaps is a method for gallbladder
examination after cholecystectomy to macroscop-
ically assess whether a gallbladder specimen needs
histopathologic evaluation.

Historically, all gallbladders are examined by a
pathologist to search for the presence of

malignancy. In an attempt to reduce the numbers
of unnecessary pathologic examinations a select-
ive histopathologic (Sel-HP) policy has been intro-
duced. This resulted in two options after
cholecystectomy: either routine histopathologic
(Rout-HP) or Sel-HP examination of the gallblad-
der. Several hospitals already implemented a Sel-
HP policy. To this extent, the Dutch national
guideline regarding gallbladder policy changed in
2016 favouring a Sel-HP over Rout-HP policy
[2-4]. This leads to a shift in the macroscopic
examination of the gallbladder from the patholo-
gist to the surgeon. Due to this change in the
Netherlands, the surgeon should now perform a
macroscopic examination of the gallbladder, and
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decide whether additional histopathologic assess-
ment is warranted.

To the best of our knowledge, up to this date,
there is no publication, clear guideline nor stand-
ard operating procedure which explains how to
perform a proper clinical macroscopic examination
of a surgically removed gallbladder. Without a
clear protocol the surgeons are left extemporan-
eous to perform a safe and consistent gallbladder
examination. The aim of this study was to suggest
a simple, valid and easy method to perform a
macroscopic examination of the gallbladder by the
surgeon following a cholecystectomy.

Materials and methods

The method of surgical gallbladder examination
used in our hospital was developed in close collab-
oration with the department of pathology. After
evaluation of the existing literature the depart-
ment of surgery decided to change to a Sel-HP
examination of the gallbladders antecedently to
any change in national guidelines. As of 2010, all
gallbladders were macroscopically examined
according to a standard protocol following a
cholecystectomy, by the surgeon prior to sending
it to the pathologist for Rout-HP examination. We
prospectively evaluated the agreement between
surgeon and pathologist concerning the macro-
scopic examination in 319 gallbladder specimens
prior to implementing the policy change. [5].
Based on this analysis we changed the hospitals’
policy in 2012 to a Sel-HP examination where the
surgeon macroscopically examines the gallbladder
and consequently decides whether further histopa-
thologic examination is warranted.

To investigate the implementation of the surgi-
cal method we retrospectively reviewed the
patient database between January 2006 and
January 2018. All patients undergoing a cholecyst-
ectomy at Maxima Medical Centre (MMCQ)
Veldhoven/Eindhoven, the Netherlands, were
included in this study. MMC is a large teaching
hospital serving a population of 350,000 patients
in a semi-rural area in the south-eastern part of
the country. The number of cholecystectomies and
the number of histologically examined specimens
per year prior to, and after the change in policy
were determined. The Netherlands Cancer Registry
(NCR) of the ‘Netherlands Comprehensive Cancer
Organisation’ (IKNL) was used for identifying the
number of GBC during this time period. All data
were analyzed using IBM SPSS Statistics version 24

(IBM Corp., Armonk, NY). A descriptive analysis of
the cases is presented.

Macroscopic examination by the surgeon

The technique used in our hospital is illustrated in
Figure 1(a-f) and demonstrated in the supplemen-
tary video (appendix). The macroscopic examin-
conducted immediately after the
cholecystectomy, and prior to sending the gall-
bladder specimen to the pathology department.
Usually, during laparoscopic surgery, the gallblad-
der is removed with or without the use of an
endobag by one of the trocar incisions. First, the
gallbladder is removed from the endobag (Figure
1(a)) and externally irrigated with saline solution,
to remove debris and adhesive tissue from the
gallbladder (Figure 1(b)). Thereafter, the surface is
observed closely in search of any abnormalities
(Figure 1(c)). This includes; ulcers, polyps, perfora-
tions, masses, indurations, calcifications or (focal)
wall thickening. Secondly, the surgeon incises the
gallbladder longitudinally along the serosal surface
preserving the cystic duct and gallbladder bed to
the liver margins (Figure 1(d)), followed by irriga-
tion of the mucosa with saline solution (Figure
1(e)). Any stones or debris are hereby removed
allowing a meticulous inspection of the mucosal
wall. The serosa and mucosa are observed and pal-
pated thoroughly in search of any of the afore-
mentioned abnormalities (Figure 1(f)).

After inspection the surgeon records his/her
conclusions in the operating report and has to
decide whether further histopathologic examin-
ation by the pathologist is necessary. Reasons that
warrant additional histopathologic examination are
outlined in Table 1. Above all, if there is any doubt
regarding the macroscopic analysis or if the sur-
geon does not feel adequate to inspect the gall-
bladder, additional histopathologic examination
is advised.

For this procedure, merely surgical gloves, surgi-
cal scissors, surgical forceps and some saline solu-
tion are required. These materials are already
present and used during the previously performed
cholecystectomy. The surgical examination and the
administrative procedures are performed in less
than 5 min. It is usually performed following place-
ment of the final suture and the sign-out proced-
ure of the surgical team.

If there is an indication for histopathologic
examination, the gallbladder is placed in formalde-
hyde and sent to the department of pathology for

ation was
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Figure 1. (a-f) Sequential steps of macroscopic examination of the gallbladder by the surgeon. Full video is available in the

Supplementary appendix.

Table 1. Reasons for  additional

examination.

histopathologic

Preoperative suspicion of gallbladder cancer

Macroscopic abnormalities of the gallbladder found during surgery or
during macroscopic inspection.

Focal calcifications or porcelain gallbladder

Acute cholecystitis®

Conversion to open laparotomy or subdiafragmal incision®

Gallbladder polyp

Primary Sclerosing Cholangitis

Mirizzi syndrome

Inability or doubt regarding adequate macroscopic examination by
the surgeon

?Relative indications.

further evaluation. Observed abnormalities are
described in the pathologic application form. The
pathologist or lab technician re-examines the gall-
bladder and samples are taken either routinely or
selectively from any macroscopic abnormalities
and from the cystic duct.

Macroscopic gallbladder appearance and gross
abnormalities with high risk of GBC

The gallbladder is a sac-like organ that is divided
into the fundus, body, infundibulum (also known
as Hartmann pouch), neck and cystic duct. An
endoluminal transition surface zone from the neck
to the cystic duct may contain undulating folds or

valves known as ‘spiral valves of Heister’ [6,7]. A
normal gallbladder has a smooth and glistening
serosa and is endoluminally lined with folded
mucosa [8-11] (Figure 2(a,b)). If intact, the gall-
bladder is usually filled with green-brown bile.
Discolored bile may be indicative of a gallbladder
outlet obstruction, either by stones or a tumor.
Acute cholecystitis may present as an enlarged and
distended gallbladder, with thickened wall with
edema and hemorrhage (Figure 2(c,d)), congested
vessels, serosal and or mucosal exudate, ulcers with
blood clots and or pus. In case of an acute chole-
cystitis or cholangitis an enlarged lymph node may
be situated within the triangle of Calot, known as
Mascagni’s or Lund’s node and sometimes errone-
ously referred to as Calot’s node [12].

Although several cases of incidental gallbladder
cancers present initially as an acute cholecystitis,
evidence for routine histopathologic examination
of all acute cholecystitis cases is lacking. Due to
the disturbed serosal and mucosal architecture in
acute cholecystitis, macroscopic examination is not
thought to be reliable enough to exclude underly-
ing malignancy. Therefore, routine pathology of
the acute cholecystitis specimens is currently
still advised.
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Figure 2. (a, b) Macroscopic images of a normal appearance of the gallbladder mucosa. Please notice the smooth and glisten-
ing serosa and folded mucosa. The numerous spots are cholesterolosis, which is accumulation of lipoma filled macrophages in
the mucosa. (¢, d) Macroscopic image of acute cholecystitis gallbladder.

There are a few benign gallbladder morpholo-
gies which may present macroscopic abnormal-
ities. Some gallbladders present with Rokitansky-
Aschoff sinuses also known as adenomyomatosis
(Figure 3(a)), which is a benign condition and is
characterised by pseudodiverticula of the gallblad-
der reaching into lamina muscularis as a result of
hyperplasia and herniation into the gallbladder
lumen [13]. Distinguishing between these sinuses
and a possible (pre-)malignancy can be
challenging.

Gallbladder polyps are found in 0.3-12% of
healthy individuals [14,15], and may present as
either a benign or malignant aetiology.
Gallbladder polyps are usually preoperatively dis-
covered by imaging and form a potential indica-
tion for cholecystectomy, due to the possible
malignant aetiology. Surgical treatment for gall-
bladder polyps is primarily based on size, and
cholecystectomy is advised for all polyps > 10 mm.
Nonetheless, polyps are mostly pseudopolyps
rather than true polyps. True polyps arise from
increased proliferation of epithelium, and can be
divided into 2 main groups: adenomas and hyper-
plastic polyps (Figure 3(b,c)). Pseudopolyps do not
arise from increased proliferated epithelium but

rather as a result of inflammation (inflammation
polyp), cholesterol depositions (cholesterol polyp,
Figure 3(d,e)) or hyperplastic muscle with divertic-
ula (adenomyoma, as described above). In theory,
pseudopolyps can be neoplastic based on prolifer-
ation of fat tissue (lipoma), smooth muscle cells
(leiomyoma) and (peri)neural cells (neurofibroma/
schwannoma) [16]. Recommendations regarding
routine or selective histopathologic examination in
case of gallbladder polyps are lacking, but in view
of the possible malignant transformation it is sens-
ible that all gallbladders containing polyps should
undergo histopathologic examination by the
pathologist.

There are several abnormalities associated with
an increased risk for gallbladder cancer (GBC).
Primary Sclerosing Cholangitis (PSC) has been
associated with increased risk of developing gall-
bladder cancer [17]. The estimated lifetime inci-
dence of GBC in patients with PSC is 3-14% [18,
19]. Some studies show that 5-28% of patients
with initial presentations of Mirizzi-syndrome
turned out to contain GBC [20,21]. Other macro-
scopic gallbladder abnormalities include: porcelain
gallbladder (Figure 4(a,b)), metastasis or the very
rare neuroendocrine neoplasm of the gallbladder.
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Figure 3. (a) Macroscopic image of a 1.8cm large adenomyoma of the gallbladder at the hepatic side after 24 h of formalde-
hyde fixation. (b, c) Macroscopic image of a hyperplastic polyp is indicated with arrow (). (d, e) Macroscopic image of a mul-

tiple cholesterol gallbladder polyps indicated with arrows ().

The latter two are macroscopically indistinguish-
able from gallbladder carcinoma (Figure 4(c—g). All
above mentioned abnormalities should undergo
additional histopathology in search of malignancy.

Results

During the study period (2006-2017), a total of
4605 consecutive patients underwent a cholecyst-
ectomy in MMC for several indications. Results are
depicted in Table 2 for total cholecystectomies
and the number of histopathologic examinations.
In the first period (20062011, n=2334) gallblad-
ders were routinely sent to the pathologist. In the
second period (2012-2017, n=2271) gallbladders
were macroscopic examination by the surgeon of
which 47.7% (n=1083) were selectively sent to
the pathologist. The number of pathology assess-
ments decreased from 83% in 2012 to 38% in
2017. In the period (2006-2011) during Rout-HP
examination the incidence of GBC was 0.17%
(n=4). Once the macroscopic examination of the
gallbladder was introduced in 2012 the number of

GBC was 0.26%
years 2012-2017).

(n=6 cumulative over the

Discussion

This report demonstrates an easy and valid way to
perform macroscopic examination of the gallblad-
der by the surgeon. This simple technique was
developed in collaboration between the depart-
ments of surgery and pathology. This was based
on initial experience and current practice where a
lab technician or pathologist inspects the mucosa
and routinely or selectively takes samples from the
specimen. Similar methods have not previously
been described for clinical purpose, only in
research setting [22]. Currently, we have over 6
years' experience with a Sel-HP and performed
over 2000 surgical macroscopic examinations. By
implementation of the method, we greatly
reduced the number of gallbladder specimens sent
to the pathologist, without a decline in finding
GBC cases.

An analysis of the current Dutch guidelines in
all Dutch hospitals learns that half of the hospitals
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Figure 4. (a, b) Macroscopic image of a porcelain gallbladder. (c) Macroscopic image of gallbladder containing T2 GBC in the
fundus of the gallbladder. Mucosal irregularity containing GBC is indicated with arrow (). (d, e) Macroscopic image of gall-
bladder containing T3 GBC in the fundus of the gallbladder (<) and liver metastasis (<« ). (f) Macroscopic image of gallblad-
der with liver resection (). (g) Macroscopic image of intracholecystic papillary neoplasm with highgrade dysplasia (€ «).

have implemented a Sel-HP [23]. Still 65% of gall-
bladders are sent for histopathologic examination
while this number could be reduced to as low as
17-23% [2,23]. To date, adjustment of the Dutch
guideline did not result in the expected decline of
histopathologic gallbladder examinations nation-
wide [24]. Most surgeons are open to switch to a
Sel-HP, but feel the evidence is lacking to do so
safely. An important reason why individual doctors
or clinics have not introduced a Sel-HP could be
the lack of a standardized method for gallbladder
examination. On the other hand, it could also be
caused by the fear of missing an occult carcinoma

or a force of habit to submit any removed speci-
men for additional histopathologic examination.
Historically, in the pathology laboratory the lab
technician examines and palpates the gallbladder
and takes samples of abnormalities [6]. By means
of palpation lab technician is able to discover small
tumours in the tissue with a diameter of greater
than 0.5 to 1cm. If there are no abnormalities, the
lab technician randomly takes samples throughout
the gallbladder and one from the section of the
cystic duct. The histological assessment is done by
the pathologist. The number of specimens taken
randomly throughout the gallbladder varies,
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Table 2. Number of cholecystectomies per year and the number of histopathologic gallbladder specimens sent to depart-

ment of pathology.

450

400

350

300

250

200

150

Number of cholecystectomies (n)

100

50

2006|2007 (2008|2009|2010(2011|2012|2013|2014|2015(2016|2017

number of cholecystectomies

362 | 391 | 427 | 369 | 391
number of histopathologic specimens | 359 | 387 | 396 | 344 | 388 | 389 | 322

394 | 386 | 369 | 412 | 387 | 394 | 323
178 | 262 | 150 | 158 | 124

The small discrepancy in cholecystectomies coded as performed and ultimate histopathologic examinations of specimens in the years 2006-2011 is
not a result of a selective policy, but the result of the preoperative abandoning of cholecystectomy due to too severe cholecystitis. Numbers are

displayed on primary axis (left).

usually being 3 samples. The likelihood of finding
a non-palpable and thus very small malignancy
through randomly taken samples is low and is
probably based on coincidence. It is intuitively
clear that random samples through the gallbladder
tissue have a limited likelihood of hitting a malig-
nant target. Increased histopathologic sampling of
gallbladder specimens results in a higher yield of
precursor lesions, but does not necessarily result in
a greater gallbladder malignancy detection [25].

The only clinically relevant conclusion of histo-
pathologic examination is the exclusion of malig-
nancy, because these findings could result in a
change of treatment plan. Current consensus
meetings and guidelines advise to pursue an RO
resection [26]. In case of a Tis or a T1a, a cholecyst-
ectomy by itself would already suffice. An add-
itional surgical intervention of the liver and lymph
nodes is deemed necessary in case of a malig-
nancy of Tlb or deeper tumour penetration.
Smaller tumours (< T1b) might be missed by man-
ual palpation, nevertheless the finding of such
tumours would not change the clinical treat-
ment plan.

Further research might yield an all-encompass-
ing risk stratification model to identify all patients
with occult gallbladder cancer. Pitt et al. found

that surgeons should be suspicious for incidental
GBC in case of conversion to open cholecystec-
tomy, older or female patients, Asian or African
American patients and in cases of elevated alkaline
phosphate levels [27]. This might be the first step
towards a preoperative screening model. A multi-
variable analysis by Muszynska et al. produced a
preoperative prediction model for incidental gall-
bladder cancer [28]. A total of five independent
predictors were identified: age, sex, previous chole-
cystitis, acute cholecystitis, jaundice without acute
cholecystitis. This proposed prediction model will
undoubtedly result in a decrease in pathologic
workload. However, it remains unclear which
amount of pathologic reduction will be achieved
after incorporating this model in daily practice.
Further studies may provide additional evidence
concerning this question.

We believe that Sel-HP examination is a safe
policy. After the incorporation of the surgical gall-
bladder examination in 2012, over 2000 cholecys-
tectomies were performed in our institute. Sel-HP
examination resulted in a reduction of roughly
60% of pathologic gallbladder assessments and
still continues to decline. Since that introduction,
we did not observe a drop in incidence of clinical
gallbladder cancer cases. In a related study, we
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found that the surgeon is very well capable to
identify macroscopic anomalies of the gallbladder
following this macroscopic screening method [5].

The current study is one of few studies to evalu-
ate a Sel-HP examination in a clinical setting [29].
Moreover, the described technique is simple and
reliable. It does not require any additional materi-
als and only needs some saline solution and a few
minutes to execute. With this method we hope
that surgeons feel competent to safely execute a
macroscopic examination of the gallbladder.
However, if there is the slightest doubt in the
macroscopic analysis, we suggest further histopa-
thologic examination. Nevertheless, the a priori
chance of finding gallbladder cancer is extremely
low in normal appearing gallbladders, especially in
low-incidence countries [30].

In conclusion, an easy and valid best practice
method is described for future macroscopic ana-
lysis by the surgeon following a cholecystectomy.
We encourage all incentives to contribute to a bet-
ter practice and understanding of surgical macro-
scopic examination of the gallbladder.
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