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Abstract

Research on gallbladder diseases, whether in basic pathogenesis or clinical treatment, has been continuing and developing. Currently, gallbladder-
preserving lithotripsy has attracted considerable attention in the treatment of cholecystolithiasis in China. In recent years, Endoscopic Minimally
Invasive Gallbladder-Preserving Surgery (CGPS) has become more and more mature. However, the recurrence rate of gallstones after CGPS has been
an urgent question that requires careful investigation. This article reviews the progress in postoperative recurrence of gallbladder diseases treated

with gall bladder preservation surgery.

Keywords: Gallbladder disease; Gallbladder preservation surgery; Treatment; Recurrence; Research progress

Introduction

Cholecystolithiasis is a common surgical disease with a high
incidence in the population, 12% in Europe, 13.3%- 17.9% in the USA
and 5.6% in China. Current research reported that 70% of gallbladder
cancer patients are related to gallstone and this transition can last 10-
15 years. Gallbladder cancer with gallstone is 13.7 times that without
gallstone, indicating that the occurrence of gallbladder cancer is
gallstone long-term physical stimulation plus chronic inflammation
of mucosa, and bacterial infection [1]. The harmfulness of gallstones
is mainly related to the size and number of gallstones. It is not that
the smaller the gallstones, the better, the smaller the gallstones will
have blocking effect on the gallbladder duct of patients [2]. Pain is
strong, at the same time; it will stimulate the patient’s gallbladder
fluid secretion, resulting in increased internal pressure, and prone
to bacterial infection. The main clinical symptoms of cholelithiasis
are fever, abdominal pain, and jaundice, which seriously affect
patient’s livelihood. Cholecystolithiasis is the main treatment in
clinical medicine. However, it is particularly important to take some
preventive measures to reduce the recurrence rate after CGPC [3].

In this article, we review the literature related to the recurrence of
cholecystolithiasis after cholecystolithotomy.

Bile-Conserving Surgery for Asymptomatic Patients
with Chronic Cholecystitis and Calculi

Since Lengenbuch (1882) first used cholecystectomy to treat
cholecystolithiasis, it has become the standard treatment mode

for cholecystitis and cholecystolithiasis because of its satisfactory
therapeutic effect. Laparoscopic Cholecystectomy (LC), first reported
by Mouret, 37 years ago, has become the gold standard for the
treatment of gallstones due to its advantages of minimal trauma
and rapid recovery [3]. However, LC is, in essence, technological
innovation of cholecystectomy, including robotic surgery, rather
than a change of therapeutic principles [4]. In the face of controversy,
many patients and doctors feel confused. With the increasingly strong
desire of “removing lesions while preserving gallbladder” as well as
the advent of new technology and equipment, whether the consensus-
based treatment principles for chronic cholecystitis gallstones should
be modified today has become a key issue for research [5]. For
gallbladder disease, a common and frequently-occurring disease with
high incidence in China, the risk of recurrence after cholecystectomy
has attracted much attention. Applying LC to treat cholecystolithiasis
seems really easy, but this “easy” is a huge danger. Because of its “easy”
and casual implementation of surgical complications, biliary re-
operation has become the most abdominal surgery re-operation [6].
By a seemingly simple anatomy operation, patients are not allowed
to carry out liver transplantation, disability, or even death, and other
adverse consequences occur from time to time. Therefore, many
experts and scholars call for careful cholecystectomy, especially for
asymptomatic patients [7].

Preventive cholecystectomy can avoid complications such as
cholecystitis and pancreatitis secondary to gallstones, but at the same
time increases the risk of short-term and long-term complications
related to cholecystectomy for patients [8]. However, in the domestic
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literature on gallbladder-conserving lithotripsy, we have observed
the random implementation of gallbladder-conserving lithotripsy
[9]. Many reports have listed “asymptomatic gallstones” as surgical
indications. Documents reported that the indications of operation
were “gallstones in all kinds of situations,” fullness of upper abdomen
only after meals, “discovery of physical examination for units,
“minimum age of 4 years and 3 months” [10]. Although 317 papers
have been published, and 32090 cases have been reported as of March
2014, which is 5.87 times (317/54) and 7.20 times (32090/4454) of the
reported data of Wang Huiqun and others four years ago, respectively,
in 2010, there are still many doubts about the exact follow-up results
of the recurrence rate of stones from 317 literature analyses [11].
It can be seen from this that many doctors are not yet aware of the
exact effect of the operation, because they think that the technology
is simple and feasible, they have been carried out at will. In the view
of these surgeons, because the technology of gallbladder preservation
and stone removal is easy to master, it can be implemented at will [12].
As long as there are stones, they are indications.

Even if they recur later, short-term solutions to some problems can
be achieved [13]. When a surgeon considers the treatment strategy
of a disease, the first thing to consider is whether the patient needs
to use the invasive treatment of “surgery” to solve the problem [14].
Secondly, we should consider what kind of surgical plan to choose to
achieve the best therapeutic effect with the least trauma and the least
funds [15]. Although gallbladder lithotripsy preserves the gallbladder,
it still belongs to invasive surgical technology; patients also bear the
risk of anesthesia accident, bile leakage, gastrointestinal tract injury
and other surgical complications [16]. If the stone recurs, they should
also bear the risk of the second operation and the burden of health
economics [17].

It should be clear that asymptomatic patients who can be observed
for along time should not be blindly operated on to remove gallbladder;
similarly, it should not be free to preserve gallbladder and stone [18].
Cholecystectomy or cholecystolithotomy should be carefully selected,
and excessive treatment should be vigilant [19,20]. As for whether
long-term observation of asymptomatic gallstones will lead to delayed
treatment of gallbladder carcinogenic, this is another aspect of the
problem [21]. Our observation of gallstones depends not only on
whether there are clinical symptoms but also on taking a variety
of biochemical and imaging diagnostic measures to dynamically
observe regularly and comprehensively the evolution of its course
and to make timely decisions on whether surgery is necessary. This
is not inconsistent with the principle of “careful surgery for benign
diseases” [22].

Cholecystolithotripsy for Patients with Symptomatic
Chronic Cholecystitis and Cholecystolithiasis

Cholecystolithotomy is one of the treatments for symptomatic
chronic cholecystitis and cholecystolithiasis, but its indication
deserves our serious consideration [23]. In fact, gallstone preservation
and extraction are not innovative technology. In fact, it has been tried
for many years [24]. In the same period of discovering the harm of
cholecystitis and cholecystolithiasis to human body, cholecystectomy
is almost used to treat the disease. Some scholars have been discussing
the possibility of removing and retaining gallstones by means of drug
litholysis, lithotripsy, and extracorporeal shock wave lithotripsy, just
because of a large number of randomized controlled studies. The
treatment effect was not good and was gradually eliminated naturally
[25]. The emergence of endoscopic gallbladder-preserving lithotripsy
has brought good news to satisfy patient’s good wish of “eliminating
disease and preserving gallbladder” [26]. However, it is still a technical

improvement of applying high-tech means to treat chronic cholecystitis
and cholecystolithiasis, and it has not solved the mechanism of stone
formation and the fundamental problem of recurrence in the future
[27]. This method is mainly used in the emergency treatment of high-
risk patients in foreign countries, and then selective cholecystectomy
to remove lesions so that the disease can be fundamentally controlled,
while many domestic scholars intend to take gallbladder preservation
as a treatment alternative to LC [28]. According to the literature
analysis, the feasibility of the following situations still needs to be
considered carefully.

Also, at present, there is no sufficient and reliable evidence to confirm
that histological changes of gallbladder mucosa with significant
inflammatory and proliferative histological changes can be completely
normal due to the removal of stones [29]. However, a large number
of studies have confirmed that chronic inflammation of gallbladder
tissue may lead to atypical hyperplasia of mucosal epithelium, long-
term compression of gallbladder mucosa by stones larger than 3 cm in
diameter and other factors may lead to carcinogenesis [30].

In China, with gallstones >3.6 cm, atrophic cholecystitis, gallstones
filled gallbladder (up to 823 stones, and mucosal tissue with no
histopathological changes of atypical hyperplasia), yet gallstone
preservation is adopted [31].

The relationship between cholelithiasis and metabolism, family
history and genetic inheritance [32]. The joint study of Ruijin
Hospital Affiliated to Shanghai Jiaotong University and Karolinska
Institute in Sweden shows that cholesterol gallstone disease belongs
to the category of metabolic syndrome. Abnormal lipid metabolism
in intestinal and hepatic axis, including hepatobiliary and small
intestinal systems, is an important component of the pathogenesis of
gallstone [33]. Its characteristics are genes related to lipid metabolism
(such as cholesterol transporter-3 in the lateral membranes of the
bile duct). Adenosine Phosphate Binding Cassette (ABC) G5/GS,
liver X-receptor alpha (LXR alpha) and Scavenger Receptor-B Type-I
(SRB1) were abnormally increased [34]. However, in many clinical
studies of gallstone preservation and extraction, there is no detailed
information about the family history of patients with gallstones, the
detection of biochemical indicators such as blood lipid and cholesterol
metabolism, and the abnormality of metabolic function [35]. Some
scholars who advocate cholecystolithiasis preservation believe that
the formation of gallbladder stones has nothing to do with gallbladder
[36]. The occurrence of gallbladder stones is due to abnormal
cholesterol metabolism. Therefore, only removing the gallstones from
the gallbladder does not solve the metabolic and other etiological
problems. Thus these cases are not suitable for cholecystectomy
[37]. Other studies have shown that the formation of gallstones in
the gallbladder is closely related to decrease Cholecystokinin (CCK)
receptors, and decrease in signal transduction, which are important
gastrointestinal hormones regulating gallbladder motility [38].
Consequently, the gallbladder becomes the final organ of gallstone
disease.

The standardization of gallbladder function assessment before
operation [39]. Preoperative assessment of gallbladder function is an
important basis for the selection of treatment strategies for chronic
cholecystitis and gallstones [40]. Most of the literature reports on
gallbladder preservation and lithotripsy listed “good gallbladder
function” and “B-mode ultrasonography examination of gallbladder
contraction function (>30%~40%) as indications [41]. There were
also no clear methods for gallbladder function assessment and no
objective evaluation criteria for homogeneity. It was difficult to assess
the reliability and authenticity of “normal gallbladder function”
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described by various authors because of different methods and sensory
estimation. Currently, there are three main methods for evaluating
gallbladder contractile function [42]:

6 One is oral cholecystography, which has been basically
abandoned.

(if)  99Te, ETC scans requiring special equipment is difficult to
popularize in most primary hospitals [43];

(iii) B-mode ultrasonography is the most commonly used
method in hospitals.

It should be clearly pointed out that the criteria for determining
gallbladder contraction function determined by Ultrasound are:

(1) Gallbladder contraction function is good: within 2 Hours after
meal, gallbladder emptying or contraction >2/3 is normal [44].

(2) The gallbladder contraction function is poor: the gallbladder
contraction <1/2 within 2 Hours after meal is suspicious.

(3) The function of gallbladder contraction is poor: the gallbladder
contraction <1/3 within 2 Hours after meal is abnormal.

(4) The gallbladder has no contractile function: 2 Hours after meal,
the gallbladder is the same size as the empty stomach [45].

If the empty stomach gallbladder is smaller than the normal size,
it often indicates severe lesions and loss of function. If the gallbladder
is enlarged, it means that there is obstruction below the gallbladder.
In the improved B-mode ultrasonography, a 3D gallbladder function
detection and judgment criteria introduced by Jiang ZY, et al. [46]
and others also pointed out that the normal gallbladder function
criteria are gallbladder contraction rate (>75%) and gallbladder wall
thickness (<3 mm). The reduction of gallbladder contraction rate or
the thickening of the gallbladder wall, either of which is not within
the normal range, means that gallbladder function is abnormal [47].
In the domestic literature, it is inaccurate for many authors to define
gallbladder contraction (>30%) and gallbladder wall thickness (<6
mm) as the criteria of “good function” [48] rather it should belong
to the category of “poor gallbladder function” It is not rigorous
and correct to incorporate the chronic cholecystitis gallstones with
poor gallbladder function into the indication category of “gallstone
preservation and extraction” [49].

It is particularly worrying whether Occult cystic duct cancer is
difficult to early diagnosis and treatment. The prognosis of gallbladder
cancer itself is very poor, because its pathological characteristics
are adenocarcinoma accounting for 89.4% of the incidence, of
which the relatively well-differentiated papillary adenocarcinoma
accounts for only 5.7% [50]. Most of them are poorly differentiated
adenocarcinoma and signet ring cell carcinoma with poor prognosis.
One of the important updates of American Joint Committee on
Cancer (AJCC) version 7 is to plan cystic duct cancer as gallbladder
cancer [51]. Pericystic nerve invasion, lymph node metastasis and
vascular invasion in cystic duct cancer were significantly higher
than those in other types of cystic duct cancer, while the 3-year and
5-year survival period was significantly reduced. Statistical analysis
showed that the prognosis of cystic duct cancer was relatively poor if
it invaded the cystic duct. The 7" edition of AJCC divides the lymph
node metastasis of gallbladder cancer into two stations: N1 and N2.
N1 is the lymph node of porta hepatis while lymph nodes of celiac
trunk, paraduodenal, peripancreatic and superior mesenteric artery
are considered distant metastasis (N2). N1 and N2 were used as
markers of stage IIIB and IVB respectively. Shirai Y, et al. [52] has
injected dyes into the lymphatic vessels of the gallbladder to show the

way of lymphatic drainage of the gallbladder. It was found that the
lymphatic drainage around the common bile duct at N1 station could
directly converge to the lymph nodes around the abdominal aorta and
inferior vena cava at M1 station. As a result, the spread and metastasis
of the whole body were rapidly induced, and the course of the disease
turned to stage IIIB and IVB. The narrow gallbladder neck duct is the
site where stones are easy to stay, rub and incarcerate. The mucosal
epithelium is most likely to be damaged, and the occurrence of tumors
is more likely.

Post-operatively, special attention should be paid to the pathological
observation of the neck of gallbladder for early detection and radical
remedial operation. The objective results of pathological examination
cannot be obtained after gallbladder preservation and stone removal
in patients with gallbladder neck duct incarceration will lose the
opportunity of early detection and timely treatment. There is need to
confirm whether the gallbladder duct is unobstructed after operation
and for presence of “white bile in the gallbladder” In the case of
incarcerated gallstones in the neck of the gallbladder, whether bile
can be seen flowing out of the gallbladder or not after removal of the
gallstones, biliary-conserving surgery should be contraindicated to
prevent missed diagnosis of gallbladder-neck duct cancer, which is a
matter of principle in the choice of treatment.

Dispute Over Decision-Making in the Treatment of
Gallbladder Polyps

In 1991, Wang divided preoperative polypoid gallbladder detected
by B-mode ultrasonography into three categories according to the
pathological results of 100 cases of surgical treatment of polypoid
gallbladder [53]. In view of the current technical level, the pathological
nature of gallbladder polyps is difficult to judge prior to operation, so
we should be careful to use gallbladder-preserving therapy.

Standardization of Postoperative Management

Studies have shown that traditional Chinese medicine with anti-
inflammatory and cholagogic effects has been widely used in the
treatment of cholecystolithiasis and chronic cholecystitis. The effect of
Danning tablet on CGPS is as follows: relaxing the sphincter of biliary
tract, preventing colic and bile leakage; speeding up the disappearance
of traumatic inflammation of gallbladder after operation and promoting
the recovery of gallbladder function can prevent and change the
tendency of cholesterol stone formation in bile. Animal experiments
have proved that Danning tablet can significantly reduce the activity
of beta-elucidation in liver and bile, reduce the content of free
bilirubin and calcium ion in bile, thus reversing the trend of gallstone
formation, and has the effect of preventing gallstone formation [52].
Therefore, the drug has the dual effect of preventing cholesterol and
cholecystolithiasis formation [54]. The Zhongshan Hospital affiliated
to Fudan University has followed up 792 patients whose stones have
disappeared after conservative treatment. The results showed that the
recurrence rate of stones in 1,2,3,4,5 years and beyond were 11.6%,
22.3%, 24.5%, 36.4%, 39.3% and 39.6%, respectively [55,56]. From
67 articles with recurrence rate out of 317 researches (21.1%)
reported recurrence rate ranging from 2.8% to 36.5%, where only
446/6519 patients follow-up (i.e. 82.1% [55/67 cases], follow-up <5
years) [57]. Is the effect of gallstone-conserving lithotripsy really
improved or is the follow-up investigation not meticulous enough
for diagnosis? or the important prognostic indicator was missed!
59.0% (i.e., 187/317 reports) did not follow up the recurrence
rate, and 19.9% (63/317) reported that the recurrence rate was 0,
follow-up time <4 years [58]. Most of the literature did not have
statistical analysis data on the correlation between follow-up time
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and recurrence rate of stones in the corresponding period. Some
simply reported the follow-up time of “1 month to 3 years”, and
only one article used life table method to calculate recurrence
rate after operation [59]. The overall real recurrence rate of stone is
difficult to estimate.

Nonetheless, these results suggest that gallstone-conserving
lithotripsy has been carried out vigorously in China. The existing
literature shows that the scientific nature of relevant research is
insufficient. There is no definite high-level report on how to prevent
the recurrence of gallstones after gallstone-conserving surgery
[60]. The exact effect of ursodeoxycholic acid or other methods to
prevent stone recurrence remains to be confirmed. At present, the
formulation of its normative measures is still uncertain, which is
an important issue to be further studied. If ursodeoxycholic acid
and other drugs can really prevent the recurrence of gallstones,
the desire to block the formation of gallstones can also be realized,
whether cholecystectomy or gallbladder-preserving surgery may
be withdrawn from the historical stage, just as the use of H2-receptor
inhibitors has made peptic ulcer a disease that can be cured by basic
medical treatment.

Conclusion

In conclusion, the authors believe that the treatment principles
proposed by Academician Huang Zhiqgiang are not outdated and
should be a consensus concept for us to understand this issue when
we are choosing the treatment strategies for patients with chronic
cholecystitis and gallstones. Considering the developmental stages
of the patient’s course and the relevant specific circumstances, and
the different treatment methods adopted; the treatment principle
should not be easily changed. For asymptomatic cholecystolithiasis,
treatment should be carried out mainly under the condition of
regular follow-up and appropriate measures that may control
the growth of gallstones. Cholecystectomy should be performed
resolutely for patients with recurrent cholecystitis, stone diameter
>3 cm, gallbladder wall thickness >4 mm, filling gallbladder stones,
atrophic cholecystitis, gallbladder neck duct stones, and chronic
calculous cholecystitis with complications and malignant tendency.
Based on the analysis of the current literature and the requirements
of evidence-based medicine, the domestic gallstone-conserving
surgery lacks standardized indications and technical operating
standards, and is still in the exploratory stage of “crossing the river
by touching the stones”, the exact effect of gallbladder-preserving
lithotripsy should be tried in two stages of gallstone disease: (1) to
treat patients with mild symptoms (e.g. small number of gallstones,
no metabolic syndrome nor family history of gallstones), and strong
personal willingness to preserve gallbladder. Stone recurrence
should be treated, and preparations for gallbladder resection
should be made after recurrence. (2) For the elderly and high-risk
population with acute attack of cholecystitis, coexistence of more
diseases, intolerance of cholecystectomy, temporary emergency
surgery should be performed by decision-making. Academicians
Qiu Fazu and Huang Zhiqiang did pay close attention to the
problem of gallbladder preservation for gallbladder with good
function and no obvious histopathological changes, rather than
advocating that all gallbladders with pathological changes should
be preserved. We should make great efforts to apply the concept of
precise surgery to strengthen the technical management of chronic
cholecystitis and cholecystolithiasis to relieve the pain of patients
to the greatest extent with the least trauma, the best treatment
strategy, and the least economic cost.
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