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Abstract. Giant gallstones are rare occurrences and measure 5  cm in any one dimension. They present unique set of features and 
complications. Due to their rarity, we conducted this systematic review to investigate the profile of patients with giant gallstones applying 
seven variables. For this study, we used the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. 
After an initial search of 111  peer reviewed articles from reliable sources, we included 29  articles for this study enrolling 30  patients 
with mean age of 66.7  years. Majority (97%) were symptomatic, reporting with cholecysto-enteric fistula/gallstone ileus (33%), acute 
cholecystitis (30%) and chronic dyspepsia (24%). The management options adopted included open cholecystectomy (48%), laparoscopic 
cholecystectomy (33%), endoscopic lithotripsy (6%) and conservative management (6%).

Keywords: giant gallstone, cancer, intestinal obstruction, cholecystectomy, cholecystoenteric fistula, Bouveret syndrome.

Introduction

Gallstones constitute a significant health problem particularly in the developed societies, affecting about 
10% to 20% of the adult population [1]. Majority of gallstones (80%) are clinically “silent”, and discovered 
incidentally during an abdominal ultrasound conducted for some other reason [2]. Expectant management 
is currently considered as an appropriate choice for such silent gallstones as only 2% to 3% per year develop 
symptoms (biliary pain) that require treatment and an even lower proportion, 1% to 2% per year, develop 
major gallstone complications like cholecystitis, pancreatitis, choledocholithiasis, ascending cholangitis, 
cholecystoenteric fistulae, or perforation. However, the bigger sized gallstones tend to display a different be­
haviour. They have been positively corelated with gallbladder cancer [3–5] and can potentially lead to pressure 
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necrosis of gallbladder wall, thereby resulting into fistulization into the adjacent viscera [6, 7]. Furthermore, 
during cholecystectomy they pose technical challenges, as it is difficult to grasp the gallbladder with laparos­
copic instruments and expose the anatomy of Calot’s triangle.

“Large stones” are commonly defined as stones larger than 3 cm in any one dimension, and “giant stones”, 
a rarer variant, have been generally defined as stones larger than 5 cm though, there is no clear consensus in 
literature over the measurements to be used to define a gallstone as “giant” or “large” [8–10].

It is against this backdrop that this systematic meta­analysis of recently published reports in peer reviewed 
literature was carried out to elucidate the important characteristics associated with giant gallstones.

Materials and methods

Methods. Systematic literature search was conducted through electronic databases, including PubMed, 
Science Direct, ResearchGate, Google Scholar and Scopus using the key­words “giant gallstones”, “large 
gallstones”, “big gallstones” by four authors. The search was carried out by using individual keywords with 
a combination of Boolean Logics (AND). Furthermore, only reports that were published in English were 
considered for inclusion in this study. Timeframe fixed for inclusion of studies was 2010–2022.

Criteria for considering studies. Articles including case series and case reports were included for the 
review process. No original article was found in literature that could satisfy the criteria of inclusion.

Participants and Outcome measures. Only those cases were included where the dimension of at least 
one side of gallstone was documented to be 5 cm. The following seven variables (Table 1) were reported 
and analysed: (I) age of the patient, (II) gender, (III) clinical presentation, (IV) management, (V) size of the 
gallstones, (VI) number of gallstones, (VII) presence/absence of malignancy.

Exclusion. All such articles or individual cases in the case series were excluded where the size of gallstone 
was less than 5 cm, even though such smaller sized stones were labelled as giant gallstones. Articles in language 
other than English were also excluded.

Methodological quality checking. Checklist items used in well cited studies were selected randomly and 
compared with the checklist self­drafted for this systematic review.

Data extraction and analysis. Data on the number of cases and the seven variables were retrieved (Tab­
le 1). Microsoft Excel (Office Version 16) and the Statistical Package for Social Sciences (IBM­SPSS version 
27.0) were used to enter and analyse the obtained data. Simple frequencies, measures of central tendency, 
and measures of variability were utilized in descriptive statistical studies to describe participant characteristics.

The data was then presented as indicated by the results using frequencies, summary measures, tables, 
and figures. P < 0.05 and a 95% confidence interval were used to determine the statistical significance of 
the difference. High­quality research that reported on the efficacy and made recommendations for clinical 
application were used to draw the conclusion.

Results

Study selection. The electronic database search resulted in a total of 111 articles from five sources as shown 
in Table 1. After excluding 74 duplicated articles, 37 case reports were used to screen titles and abstracts, after 
which, 37 potentially relevant articles in English language were assessed for the eligibility criteria. Finally, 
29 articles were included in the review after fulfilment of inclusion criteria as shown in Table 1.
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Figure 1. Flowchart of the reviewed articles

Study characteristics. Study characteristics are summarized in Table 1. There were 29 articles including 
28 single case reports, and 1 case series (with two cases) satisfying the inclusion criteria. The two­case series 
[11, 12] had only one case each that satisfied the inclusion criteria and hence were considered as single case 
reports.

There was a total of 30 cases including 21 (70%) females and 9 (30%) males ranging in age from 11 to 
90 (mean 66.7) years. Only 1 (3%) asymptomatic patient had been detected incidentally while being ima­
ged for unrelated problems. 10 (30%) patients had reported as acute cholecystitis, 11 (33%) patients had 
cholecysto­enteric fistula/gallstone ileus and 8 (24%) cases presented with chronic dyspepsia/biliary colics. 
The management options adopted included laparoscopic cholecystectomy (LC) in 10 (33%) cases which is 
currently the gold standard of management for cholelithiasis. In 16 patients, open surgery had been adopted; 
in 9 (27%) cases, open cholecystectomy had been pre­planned whereas in 7 (21%), LC had been started but 
converted to open due to difficulties. Endoscopic lithotripsy had been successfully conducted in 2 (6%) cases 
and conservative management had been adopted in 2 (6%) cases.

Giant stones were solitary in 28 (94%) and in 2 (6%) cases, there were multiple stones, out of which at 
least one was giant. The greatest dimension of gallstones ranged between 5 cm and 16.8 cm (mean 7.89 cm). 
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Malignancy was neither reported on the basis of preoperative workup nor after histopathological analysis of 
retrieved gallbladder specimens in any of the cases (0%).

Table 1. Patient characteristics in included articles

Serial num
ber

Series

Year of publication

N
um

ber of patients

G
ender (M

/F)

Age (years)

C
linical 

Presenta­
tion

M
ana­

gem
ent

Size of gallstone (in centim
etres)

Solitary stone

M
alignancy (preoperative diagnosis/histopathology 

report)

Additional Rem
arks

Asym
ptom

atic

Acute cholecystitis

C
hronic dyspepsia/Biliary colics

C
holecysto­enteric fistula/gallstone ileus

Laparoscopic C
holecystectom

y (LC
)

O
pen Surgery 

LC
 converted to open 

Endoscopic Lithotripsy

C
onservative

1. Demir­
cioğlu et 
al. [9]

2022 1 F 83   7 x 
5 x 4

 Cholecystoduo­
denal fistula; gut 
obstruction with 
hemodynamic 

instability leading 
to cardiac arrest 
and revival by 

cardiopulmonary 
resuscitation fol­

lowed by laparoto­
my and enterotomy 
to extract the giant 

gallstone.
2. Khan et 

al. [10]
2022 1 F 69   9  The manipulation 

of gallbladder was 
carried out using 
opened jaws of 
a bowel grasper, 

the so called “Fan 
technique”.

3. Alhebshi 
et al. [13]

2022 1 F 42   7 x 4  Obscured Calot’s 
triangle anatomy 

due to giant 
stone resulted in 

conversion to open 
cholecystectomy.

4. Rashid et 
al. [14]

2021 1 M 63   7 x 
2.5

 Obscured Calot’s 
triangle anatomy 

due to giant 
stone resulted in 

conversion to open 
cholecystectomy.
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5. Shrestha 
et al. 
[11]

2021 1 F 39   5 x 
3 x 
2.8

 Two cases reported 
in this series, only 
one included in 
this review due 

to the size above 
5 cm.

6. Al­Mulla 
et al. [15]

2021 1 M 38   7 x 4  ­­­

7. Mahoney 
et al. [16] 

2021 1 M 53   12.2 x 
5.2 x 
5.2

 The critical view 
of safety could not 
be achieved in LC 
due to the severe 
inflammation as 
well as limited 

gallbladder mobi­
lity because of the 
enormous stone; 

hence converted to 
open. 

8. Goona­
wardhana 
et al. [17]

2021 1 F 90   6 × 3  Bouveret syndrome 
managed with en­

doscopic lithotripsy 
but gallstone frag­
ments led to small 
bowel obstruction 

requiring lapa­
rotomy. 

9. Igwe & 
Diri [8]

2020 2

F 32   8.2 x 
7.5 

 ­­­

F 62   8 x 6 × Multiple calculi 
with one measuring 

8 cm by 6 cm.
10. Nguyen 

et al. [18]
2020 1 F 85   9 × 6  Duodenal obstruction 

(Bouveret syndrome); 
treated with a radical 
one­stage procedure: 

fistulotomy for 
gallstone removal, 

cholecystectomy, side­
to­side Rou x­en­Y 

duodenojejunostomy.
11. Chan et 

al. [19]
2020 1 M 71   7.5  Incidental finding 

in CT scan done 
for other purpose. 

12. Par­
vataneni 
et al. [7]

2020 1 F 85   5 x 
4.5

 Bouveret syndrome 
masquerading as 
a gastric mass; 
managed with 

endoscopic luminal 
laser lithotripsy.
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13. Al Zoubi 
et al. [12]

2020 1 F 44   6 × 
4 × 
3.3

 Three cases repor­
ted in this series, 

only one included 
in this review due 
to the size above 

5 cm. 
14. Sampath 

et al. [20]
2020 1 F 40   7.5 x 

3
 Patient had 

reported with 
acute pancreatitis; 
ERCP and wide 
sphinctero tomy 

with CBD stenting 
followed by LC 

done. 
15. Singh et 

al. [21]
2020 1 F 72   12.8 x 

7
 Largest gallstone 

to be removed 
laparoscopically in 

the world.
16. Sharma et 

al. [22]
2019 1 F 64   8 x 

4.4 x 
4.1

 ­­­

17. Hajjar et 
al. [6]

2018 1 M 73   5 × 7  Cholecystocolonic 
fistula, presented 
with haematoche­
zia and intestinal 
obstructive symp­
toms; laparotomy 

and colotomy 
done.

18. Macías et 
al. [23]

2018 1 M 63   10 x 5  Bouveret syndrome 
with obstruction 
in second part of 

duodenum.
19. Gallego 

Otaegui 
et al. [24]

2016 1 F 84   8 x 
4 x 3

 Bouveret synd­
rome.

20. De Giorgi 
et al. [25]

2015 1 F 83   5 × 2 ×  Gallstone ileus 
but surgery not 

done due to 
medical contrain­
dications; treated 
conservatively and 
gallstones evacu­
ated with stools 
spontaneously. 

21. Kaul & 
Kaul [26]

2015 1 F 11   8 x 3 × Adhesions and 
distorted anatomy 
led to conversion 
of LC into Open; 

multiple gallstones, 
with one being 

giant.
22. Dalal et 

al. [27]
2014 1 F 38   7.4 x 

5.4
 Elective open cho­

lecystectomy for 
giant gallstone. 
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23. Qasaimeh 
et al. [28]

2014 1 M 70   5.0 × 
3.5

 Bouveret’s synd­
rome; endoscopic 

management failed; 
open surgical treat­

ment successful. 
24. Banigo

[29]
2013 1 F 57   6 × 

3.5 × 
3

 Technical difficul­
ties led to conver­
sion of LC into 

Open.
25. Salemans 

et al. [30]
2013 1 F 78   6  Failed conservative 

management for 
sigmoid colonic ob­
struction followed 
by laparotomy and 
re­laparotomy; pa­
tient died. Multiple 
co­morbidities due 
to which conserva­

tive option had 
been adopted.

26. Xu et al. 
[31]

2013 1 M 70   9.5 x 
6 x 
4.5

 Subxiphoid trocar 
incision was ex­
tended to extract 
the gallbladder 

(with giant stone) 
in specimen re­

trieval bag.
27. Becerra et 

al. [32]
2011 1 M 57   16.8 x 

7.8 x 
4.1

 Largest gallstone 
by volume (in 

literature); fresh 
weight (at opera­
tion) was 278.0 g 
and, after 4 years, 
its dry weight was 

259.5 g.
28. Bajrad­

harya et 
al. [33]

2011 1 F 67   6 x 4  Colonic gallstone 
ileus, managed 

conservatively and 
gallstone evacuated 
with stools sponta­

neously.
29. Zea et al. 

[34]
2010 1 F 45   10 × 

4 × 4
 Caused a pal­

pable lump in 
right hypochon­
drium that was 

initially misdiag­
nosed as cancer; 
the weight of the 

giant gallstone was 
110 grams.

Discussion

Gallstones are a major health concern, especially in affluent societies but majority of them (80%) are clinically 
“silent”, and are treated expectantly [1–2]. In literature, there is no clear consensus over the precise dimension 
beyond which a gallstone may be labelled as large or giant but generally gallstones greater than 3 cm in any 
one dimension are termed as “large stones” whereas the stones larger than 5 cm are termed as “giant gallstones” 
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[8–10]. In this review, as 5 cm was adopted by the authors as the threshold dimension for inclusion as giant 
stone, only one case was included from the series by Zoubi et al. [12] and two cases with gallstones lesser than 
5 cm (4.5 cm and 4.1 cm) were excluded. Different sized giant gallstones have been reported in the literature 
and most of them are solitary. Singh et al. [21] reported a gallstone measuring 12.8 cm x 7 cm and this is 
mentioned in literature, as the largest gallstone removed through laparoscopic. Otherwise, a giant gallstone 
measuring 16.8 cm x 7.8 cm x 4.1 cm and weighing 278.0 g was removed by classical open cholecystectomy 
by Becerra et al. [32]. Igwe and Diri [8] in their report of two cases that were successfully managed by lapa­
roscopic cholecystectomy, recovered a solitary giant gallstone measuring 8.2 cm x 7.5 cm in first case whereas 
in the second case, there were multiple calculi, one of them being giant with dimensions of 8 cm x 6 cm.

Out of the 30 cases included in this review, 29 (97%) has reported with symptoms and only 1 (3%) case 
was asymptomatic at incidental detection. 10 (33%) patients had cholecystoenteric fistula/gallstone ileus. 
As the size of gallstones increase, the pressure exerted in the gallbladder wall increases, leading gradually to 
pressure necrosis and thereby resulting in cholecystoenteric fistula through which the gallstone passes and 
causes intestinal obstruction [6–7]. Out of the 11 cases of cholecystoenteric fistula/gallstone ileus, 6 (18%) 
had cholecystoenteric fistula/gallstone ileus presented with Bouveret syndrome. Bouveret’s syndrome refers 
to gastric outlet obstruction caused by large gallstones that get lodged in the duodenal bulb after migrating 
through a fistula between gallbladder and stomach or duodenum and in literature, typically has been described 
in elderly patients with multiple medical comorbidities. In this review, the age of the patients presenting 
with Bouveret syndrome ranged 63–90 years (mean 79.5 years; mode 85 years) and thereby concur with the 
literature.

Laparoscopic cholecystectomy (LC) is currently considered the criterion standard for the treatment of 
symptomatic cholelithiasis and this approach results in lesser postoperative pain, better cosmetic outcomes, 
and shorter hospital stays and disability from work than open cholecystectomy [35]. However, in case of 
giant gallstones, due to multiple difficulties appearing during LC, open approach still holds an important 
role. Firstly, the bigger stones usually lead to inflammation that thickens the gallbladder wall and Raman et 
al. [36] by their bivariate analysis have demonstrated a significant correlation between conversion of LC to 
open surgery and the gallbladder wall thickness. Secondly, due to presence of giant stone, it is highly chal­
lenging to grasp the gallbladder with the available laparoscopic tools and dissect safely to obtain the proper 
anatomical exposure of Calot’s triangle, particularly when operation is performed in the setting of acute 
cholecystitis [10]. Furthermore, the giant stone due to pressure leads to a stretched­out wall and later the 
fistula formation, making dissection tricky. And at the end of the procedure, the retrieval of the gallbladder 
specimen along with the giant stone poses technical difficulties due to size mismatch with the 10–11 mm 
port sites and often requires suitable extension of the incision. However, even with the giant gallstones, in the 
hands of the skilled laparoscopic surgeons, LC is the being published as best initial course of action. In this 
review, the authors found that laparoscopic cholecystectomy (LC) had been adopted in 10 (33%) whereas in 
9 (27%) cases, open cholecystectomy had been pre­planned and in 7 (21%), LC had been converted to open.

When it comes to non­operative expectant management, De Giorgi et al. [25] and Zea et al. [34] had 
managed their respective cases by this option, but the decision had been taken due to medical contraindica­
tions, and gallstone ileus got resolved as gallstones evacuated with stools spontaneously. Salemans et al. [30] 
had on similar grounds adopted conservative management for sigmoid colonic obstruction caused by giant 
gallstone, and that option had failed and laparotomy and re­laparotomy was conducted but the patient had 
died. As otherwise, in contrast to the smaller sized gallstones where expectant management is offered, early 
elective cholecystectomy should be recommended for appropriate patients, when giant gallstones are identi­
fied, due to the high potential for complications [16].

Endoscopic lithotripsy had been successfully conducted in 2 (6%) cases of Bouveret syndrome and this 
is a recent innovation in this field. In a case reported by Goonawardhana et al. [17], a 90­year­old female 
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with Bouveret syndrome and CT­proven 6 cm giant stone in third part of duodenum, declined surgical 
intervention and was hence subjected to endoscopic lithotripsy but a 4 cm gallstone fragment led to distal 
small bowel obstruction requiring laparotomy. Parvataneni et al. [7] reported an 85­year­old female patient 
with Bouveret syndrome due to a 5 cm impacted gallstone in the duodenal bulb, masquerading as a gastric 
mass; endoscopic nets and baskets were unsuccessful in removal of the stone, and given her advanced age, 
poor physical condition and underlying comorbidities, she was deemed unfit for surgical intervention. Hence, 
endoscopic laser lithotripsy was successfully attempted. There were no post­procedure complications and the 
patient experienced complete resolution of her symptoms.

In literature, the increased size of gallstones is positively corelated with the development of adenocarci­
noma of gallbladder [3–5, 37–40]. Lowenfels et al. [37] after analysis of histopathology reports of cholecys­
tectomy specimen from 1 676 subjects from various races found that the relative risk for gallbladder cancer 
in subjects with gallstones greater than or equal to 3 cm was 9.2 compared with subjects with stones less than 
1 cm (95% confidence interval: 2.3–37). They estimated that one­third of all gallbladder cancers in subjects 
with gallstones would be associated with large (greater than or equal to 3 cm) stones and stressed that the 
size of gallstones can be used to determine the risk of gallbladder cancer. But none of the cases in our study, 
had imaging or histopathology reports suggestive of cancer.

Conclusion

Giant gallstones exceeding 5 cm are rare occurrences and carry a higher risk of complications including 
biliary enteric fistula, ileus, and gallbladder cancer and hence, cholecystectomy should be recommended, 
even if they are asymptomatic. Laparoscopic cholecystectomy in the hands of a skilled surgeon, appears to 
be the treatment of choice though the giant stone poses technical challenges. Conversion of LC to open 
cholecystectomy in case of failure to obtain the “critical view of safety” or else a planned open surgery is not 
to be considered a failure. Endoscopic lithotripsy appears promising, particularly when there is a high­risk 
for surgical intervention. There is a need for clear consensus upon the definition of giant gallstones as there 
is still no uniform way of using the phrase in literature.
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