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Abstract:

The association between diabetes and cholecystectomy is debatable, as diabetes or cholecystectomy may be risk factors
for each other. In this review, we look at the incidence rate, mechanisms, and complications of cholecystectomy in
diabetic individuals and healthy ones and we also compare cholecystectomy in both to see whether diabetes is a risk
factor for cholecystectomy or diabetes might lead to cholecystectomy, or both are contributed.
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Introduction

Over 1500 BC, Hindu scholars recorded the first description of diabetes
in their writings [1]. According to the World Health Organization, the
number of people with diabetes is increasing day by day; it has increased
from 108 million people in 1980 to 422 million people. The increase in
the prevalence of diabetes mellitus (DM) increases the awareness of
biliary conditions in diabetic patients and thus leads to early diagnosis and
improved outcomes [2]. In fact, diabetes predisposes to the formation of
gallstones, and surgery in diabetic patients is riskier than in nondiabetic
patients [3]. There are many diabetic factors that contribute to the
formation of gallstones, such as obesity-related diabetes, insulin
resistance, high triglyceride levels, and autonomic neuropathy [4].
Another common disease is gallstone disease (GSD), which increases
with the increase in the prevalence of obesity [5]. Laparoscopic
cholecystectomy is recognized as the gold standard for all symptomatic
gallstone disease (GSD) and is more common in diabetic patients than in
nondiabetic patients. Diabetics are more prone to infections due to high
blood sugar, and this can weaken the patient's immune system and disrupt
natural healing mechanisms [3]. Cholecystectomy has long been known
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as a safe procedure with no harmful effects on the body. However, recent
studies show evidence of cholecystectomy with a high risk of metabolic
syndrome (MetS) [6] and Also complications in diabetics are significantly
higher than nondiabetics [7]. In general, cholecystectomy in diabetic
patients shows a higher prevalence than non-diabetic patients [8].

Cholelithiasis and diabetes mellitus have an effect on each other's clinical
course, and this led researchers to conduct more research in this regard in
the past few decades [5].

Considering the increase in the incidence of gallstones and the use of
laparoscopic cholecystectomy, as well as the mutual effects of diabetes
and laparoscopic cholecystectomy, more studies should be conducted on
postoperative complications in diabetic and non-diabetic patients. As a
result, we decided to investigate the risk factors, postoperative
complications and the mechanism of action of this treatment method.

Cholecystectomy
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Cholecystectomy, the surgical excision of the gallbladder, is a common
procedure all over the world with about 1.5 million incidences per year in
the US. It is the treatment of choice for cholelithiasis with symptoms
mostly biliary colic, acute cholecystitis, obstructive jaundice, or gallstone
pancreatitis [9]. Other indications of cholecystectomy are complications
of gallstone, that is acute calculus cholecystitis, gallstone in common bile
duct, pancreatitis caused by gallstones, biliary dyskinesia, gall bladder
polyps larger than 10 mm, cancer probability (calcified gallbladder) [10,
11].

In patients who are considered high risk for general anesthesia, being old
or have cardiopulmonary diseases [12], coagulopathy problems,
progressive cirrhotic liver or other hepatic diseases, or more risk factors
that need open cholecystectomy, and who need extra attention because of
the probability of the gallbladder cancer, cholecystectomy is considered
as relatively contraindicated. In patients with respiratory or cardiac
disease the preferred procedure is laparoscopic cholecystectomy [13],
nevertheless if the patient is unable to bear CO2 in peritoneum or suffers
from diffuse peritonitis or is hemodynamically unstable absolutely can't
have LC [10] (see Figure 1).

There are two main classes of cholecystectomy: 1) open cholecystectomy:
considered when laparoscopic procedure is not applicable for example
due to anatomical reasons or cancers or concurrent surgeries on other
organs [14] and 2) the minimally-invasive procedures such as the
laparoscopic cholecystectomy (LC) which include 80% of surgeries
because of fewer complications and the robotic surgery which needs much
cost and time [10].

LC has similar morbidity and mortality to open surgery. But it has rapid
recovery and less time spent in hospital [14]. New techniques of reduced
port or single-port surgery or hybrid NOTES (natural orifice transluminal
endoscopic surgery) which is different in earlier return of patient to day-
to-day life, are the results of the attempts to reduce injury to the abdominal
wall; although they haven’t been approved as they are applicable or safe
in comparison to the routine 4-port technique of laparoscopic
cholecystectomy [15]. The same consequences of the single-port and the
4-port approach make some authors suggest single-incision
cholecystectomy over the traditional one as it has better cosmetic results
in short-term [16, 17]; while others suggest the opposite due to lack of
significant positive points and higher rate of late incisional hernia [13, 18,
19].

Complications of cholecystectomy include bleeding, surgical site
infection, damage to colon or duodenum in surgery, peritonitis, and leak
of bile which is rare but can be dangerous [20].

Diabetes

Diabetes implies "to pass through” and there are different types of
diabetes such as type 1 diabetes, type 2 diabetes, gestational diabetes,
maturity onset diabetes of the young (MODY), neonatal diabetes,
wolfram syndrome, alstrom syndrome, latent autoimmune diabetes in
adults (LADA), and Diabetes insipidus (DI) which is an endocrine
disorder including the antidiuretic hormone and the posterior pituitary
peptide hormone (ADH) [21, 22].

Diabetes mellitus (DM) is a gathering of metabolic disarranges that
hyperglycemia is its common sign. the eyes, nerves, kidneys, blood
vessels and heart can be damaged by Chronic hyperglycemia. “mellitus”
comes from the Latin word for nectar or honey (pertain to sweet. Patients
with DM are more likely to develop gallstone disease than general
population. These maladies are categorized by pathology as gestational
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diabetes mellitus (GDM), type 1 diabetes mellitus (T1DM), type 2
diabetes mellitus (T2DM) and some other types. The group “other” made
up of plenty complications yet account for 1% or less of the diabetes.
Diabetes mellitus type 2 is our main emphasis [21, 23-25].

T2DM is a hereditary condition. Many genes are implicated, the majority
of which have yet to be recognized. These genes regulate various
chemical processes in B cell activity in pancreas. For each stage in the
procedure, a distinct gene is in charge of enzyme manufacturing. A
mutation in any of them can impair enzyme synthesis and inhibit insulin
action. This inhibition can elevate glucose synthesis in the liver, disrupt
glucose consumption by cells, promote triglyceride breakdown, impede
fatty acid and glucose penetration to fat cells, and cause a variety of other
metabolic problems. Insulin resistance is the most common problem in
T2DM, and it develops several years before symptoms appear or growing
a blood glucose level high enough to diagnose the disease. Insulin
resistance develops in the body's peripheral cells (mostly fat cells and
muscle) as well as the liver in obese people [24, 26, 27].

This disease regularly is pertained to as a noiseless executioner cause
every year around 18% of all passing’s in the United States within 25-
year-old sufferers and older [28].

Mechanism

Cholecystectomy is the most appropriate treatment option for gallstone
disease (GD), while this treatment can cause metabolic syndrome through
unknown mechanisms [29].

A study by Chen et al to investigate the main role of gallbladder in
metabolic homeostasis has shown that the prevalence of metabolic
disorders (for example NAFLD, diabetes, etc.) is due to its effect on
glucose concentration, lipids, blood pressure and cardiovascular disease
is more common in people who have had a cholecystectomy. After this
surgery, a significant number of impaired GD functions, reduced
intestinal trans-flow, and eventually rapid recirculation of the hepatic
intestinal tract BAs, which act as signal molecules, will interfere with the
expression of the BAs / FXR and BA / GPBAR-1 axis genes. Also,
GPBAR-1 destroys the gallbladder [30].

Another study by Cortés V et al on non-obese Spanish patients with
gallstones undergoing cholecystectomy showed that two years after
surgery, there was a significant increase in serum insulin levels, the
HOMA index. -IR, serum apoB levels and liver fat content were seen.
Another study noted that after cholecystectomy, we saw decreased
postprandial blood sugar control, increased serum and liver triglyceride
levels, and LDL production. In these patients, we see a decrease in the
concentration of duodenal BA after food intake, while serum levels of the
hormone incretin, glucagon-like peptide-1 (GLP-1) remain constant.
Also, the metabolic effects of cholecystectomy increase the concentration
and probability of tissue exposure to BAs and the rate of basal
metabolism, which can affect glucose and lipid homeostasis and increase
the risk of hypertension and cardiovascular disease [31].

Gallbladder (GB) is a physiological pacemaker of BA hepatic circulation
[30]. And the main function of the gallbladder (GB) is to absorb water
and ions by epithelial cells and store bile [29]. This function is controlled
by neuro-hormonal mechanisms [30].

Higher hepatic bile concentration than GB increases the digestibility of
hepatic bile. GB also has motor function, which plays an important role
in regulating BA flow in the intestinal circulation. This current affects the
regulation of body homeostasis, BAs, cholesterol and TGs. After
cholecystectomy, hepatic bile is secreted frequently in the duodenal
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lumen and BA circulates more rapidly, exposing most of the body's
organs to this flow [29].

Cholecystectomy also prevents inhibition of cytochrome P450 1A1, an
enzyme that limits the rate of bile acid synthesis, and increases the
expression of ileal apical sodium-dependent bile acid transporter (ASBT)
[31].

BA can act as a hormonal signal by interacting with a variety of
enteropathic and peripheral receptors. One of these receptors is the X
farnesoid receptor (FXR), a ligand-activated transcription factor that
responds to BA and is involved in glucose homeostasis. It is also a BA
receptor with G protein (GPBAR1 / TGR5) that is expressed in human
tissues (especially brown fat and skeletal muscle cells) to increase energy
expenditure. BAs regulate glucose homeostasis by modulating this
receptor in the small intestine and modulate insulin sensitivity. Activation
of FXR protein, which improves insulin sensitivity, decreases PG
concentration by decreasing gluconeogenesis, and increases glycogen
synthesis, is involved in regulating energy intake, lipid metabolism, and
glucose homeostasis [29].

In a study by Amigo L et al, it was shown that increasing the activity of
the receptors mentioned above does not help human metabolism. A large
part of the BA pool in the fasting person is divided into GB. In people
who have undergone cholecystectomy, rapid release of BA into the
duodenum does not occur after receiving food, whereas if GB is healthy,
it can increase the concentration of BA in the duodenum up to 10 times
after a meal. People with cholecystectomy can’t develop an immediate
response to control lipid and glucose levels after eating compared to
healthy people [29].

Copy rights@ Mohammadyari et al.

Fibroblast growth factor 19 (FGF19) is secreted in high concentrations in
bile, which plays a significant role in lipid metabolism, glucose, and
regulation of fasting energy levels. It also reduces the concentration of
TGs and cholesterol, increases glycogen synthesis and suppresses insulin-
induced fatty acid synthesis in the liver. GB mucosa is the site for
enterohepatuliary expression of this factor. Studies show that ablation of
GB reduces the serum concentration of this factor and increases the risk
of metabolic disorders. GB ablation also suppresses Gpbarl / TGR5
signals on the epithelial bilayer and GB smooth muscle, affecting and
disrupting metabolic homeostasis [29].

Incidence

Around 10% to 15% of population of western countries have gallstones.
18.65% of cholecystectomy in diabetic patients in return of 17.15% in
non-diabetics shows that diabetes mellitus increases the risk of gallstone
diseases and at last the number of cholecystectomies in countries.[8] the
result of case-control study with 161 diabetic persons in case and 166 non-
diabetic persons for control in Benghazi Libya showed that 40% of
diabetic patients have gallstone in return of 17.5% in non-diabetic patients
[32].

In the population of China 9.9% of men and 11.6% of women are suffer

from gallstone [33]. In Kashmir, India, 6.5 percent of people have
diabetes and 5.7 percent have gallstones but diabetes increase the risk of
having gallstone disease and 17.7 percent of diabetic patients have
gallstone disease. The research of Chapman et al. [34] showed that
diabetic people have higher risk of affection of Gallstone Disease. 32.7%
of diabetics and 20.8% of non-diabetics have gallstone in population
under test.
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Figure 1: Correlation mechanisms and their role in cholecystectomy and diabetes

Comorbidities and risk factors

In a study by Ruhl et al. [35] it has been shown that without age
consideration, diabetic-related death was over 2.5 times more common in
patients with gallstone disease. Also, gallstones were related to diabetes
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when has been distinguished. In another study it is reported that diabetic
patients had a higher risk of disease of bile duct in comparison to non-
diabetic patients [36].
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While Gallbladder disease has a high risk of developing in patients with
higher level of serum insulin after fasting, it can increase the risk of
developing diabetes mellitus type 2 [37, 38].

Many studies have demonstrated a relation between cardiovascular
disease (CVD) and gallstone disease (GSD). Construction of
atherosclerosis plaques is boosted in diabetic patients and patients with
lower level of HDL in blood. This procedure may be an important role in
CVD and GSD [39-41].

Sludge is another risk factor for gallstone formation. It is demonstrated
that higher level of bile cholesterol saturation index and lower level of
bile salts can cause gallstone formation. Synthesis of bile salts in liver
decreases when HDL level in blood drops. Thus, causing stone formation
on gallbladder. HDL and LDL-cholesterol level is associated with type 2
diabetes [38, 41-43].

Lu et al. [44] demonstrated that despite of previous studies which has
shown the positive correlation between non-alcoholic fatty liver disease
(NAFLD) and cholecystectomy, NAFLD is a risk factor for
cholecystectomy instead of being a result. Insulin resistance is a
description for the link between NAFLD and T2DM [45]. obesity is
another risk factor that rises the incidence of GSD and diabetes. It is
associated with high level of insulin, resistance to insulin, over secretion
of cholesterol in bile, and gallbladder hypomobility [46, 47].

in a study by Shabanzadeh et al. [48] several risk factors have been
examined. In male’s high free testosterone increase the occurrence of
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GSD. In other study it is shown that therapy with testosterone decreases
insulin resistance and risk of diabetes type 2 [48, 49].

Vitamin D is necessary for function of smooth muscles in gastrointestinal
system. Abnormal gallbladder muscle contraction increases the bile
immobility and formation of cholesterol gallstones. In a study conducted
by Shabanzadeh et al. [50] it is shown that there is no notable relation
between gallstone disease and 25-hydroxyvitamin D (25-OH-D).

Estrogen is known to have a great impact on formation of gallbladder
stones thus there is a higher risk of GSD incidence in women. This is due
to the studies that showed higher stone formation during pregnancy and
estrogen therapy. Also, it is shown that aging is another risk factor while
there are few reports on stone formation in children and infants and higher
prevalence above the age 20. Estrogen is known to have a protective effect
in the development of diabetes. Estradiol can increase the insulin level
which is stimulated by glucose therefore having an impact on glucose
metabolism [51-53].

GSD and diabetes are linked to a variety of abdominal symptoms,
including cirrhosis, cystic fibrosis, cholangitis, Crohn's disease, and
Caroli's disease. These accompanying symptoms have been linked
Unconjugated bilirubin calcium salts. For example, in chronic haemolytic
diseases secretion of bilirubin can be associated to an elevated chance of
calcium bilirubin ate sedimentation. GSD development can also be aided
by chronic bacterial infections that effect the bile ducts. This can rise the
mixture of calcium and bilirubin which is unconjugated. Bilirubin in an
antioxidant which can protect the body from stresses causes by increased
level of glucose in blood or diabetes. It also can increase the sensitivity of
cells to insulin [54, 55].

Authors Number | Men% | Diabetic Comorbidities Mortality% SSI Type of Postoperative
of patients % surgery Complications
patients Open/LC?
Ziaee etal. | 669 24.96 17.78 - Age 0 none open - adhesion
[56] - diabetes - gangrene
- ischemic heart - pancreatitis
disease - hydropses
-hypertension - perforation
Lai et al. 775,414 51.50 42.00 - Gastric ulcer 0 none - -
[62] - Gallstones or
cholecystitis
- Cholecystectomy
- Chronic
pancreatitis
- Alcoholic liver
disease
Liuetal. 108,850 | 44.13 55.79 - hypertension 0 none - -
[8] - gout
- hyperlipidemia
- cirrhosis
- cholangitis
- Caroli disease
- Crohn disease
Karamanos | 5,460 42.05 14.10 - congestive heart 1.8 35 Results were - Surgical site infections
etal. [61] failure adjusted for - Systemic infections
- myocardial openvs LC - Cardiovascular
infarction incidents
- percutaneous - Progressive renal
coronary insufficiency
intervention
- cardiac surgery
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- hypertension
requiring
medication
Surgical site infection
Monika Ischemic stroke
Lacka et 267 61% 26% - 0 none Lc and open Acute kidney injury
al. [57] Pneumonia
Eventration
Ahmed,
N., et al. 120 45% 134 Hypertension 0 none open -
[6]
Abdul Hypertension
Rahman Cc))/fona heart Wound infection
Saleh Al- | 968 13.4% | 18% di Y 0 none LC Chest infection
. isease
Mulhim et Renal impairment uTl
al. [58] P
Minor wound infection
Bile leak
Bedirli, A. renaland pulmonary
.| 862 21% 21.3% arteriosclerotic heart | 0 none LC and open L
etal. [8] diseases complications
Urinary tract infection
Diabetes Pneumonia
Dubecz, Hypertension duodenal ulcer
A. etal. 22 18% 86% yp 4.5% none Openand LC .
[9] Coronary artery psyc_h03|s
disease cystic stump leak
Arterial
Serban. D hypertension surgical sit_e infections
et al [1‘0] "] 333 30.6% | 13.8% Diabete 0.9% 0.9% Openand LC major cardiovascular
' Ischemic events
cardiopathy
0.8% in
diabetic surgical-site infections
R. Gelbard 576 43.2% | 25% Diabetes Non and LC systemic infections
et al. [60] ' 1.2%in
non-
diabetic
Diabetes
Lauro, A., )
240 43.7% | 40.8% Cardiovascular 0.8% none LC and open -
etal. [12] di
isease
Luthra, A., | 150 %3.5 %50 high blood sugar - none both -Infections
etal. [3] levels -weaken the patient’s
immune system defense
- hamper normal healing
mechanisms
Kiran 60 %56.67 | %50 -gangrenous - none both - bleeding
Mahapure -gall bladder
etal. [7] -adhesions
distorting the
anatomy,
-difficult dissection
of Calot’s triangle, -
difficult adhesion
lysis, intraoperative
bleeding,
-difficult grasping
of the gall bladder,
-difficult removal
of gall bladder from
liver bed

Table 1 legend: Correlation between diabetes and cholecystectomy
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Complication

It is expected that diabetics are more likely to have some abnormal post-
operative complications than those who don’t suffer from diabetes melitus
[56]. According to Monika Lacka et al. [57] in 2020 the association
between diabetes and the acute cholecystitis is independent and diabetic
patients experience more frequent complications after cholecystectomy
[57]. Of course, it should be noted that some studies have come to the
opposite conclusion. A prospective study conducted in 2010 expresses
patients with and without diabetes will have similar outcomes following
laparoscopic cholecystectomy if careful preoperative preparation,
rigorous intraoperative surgical technique, and careful postoperative care
be done. Both groups did not experience major complications during the
cholecystectomy or pneumoperitoneum procedures. In addition, the study
mentions that the only difference between the diabetic and non-diabetic
groups was the length of hospital stay, which was 5.6 days for the
diabetics and 2.4 days for the non-diabetics [58]. Various studies have
been conducted which result in different outcomes. One of discussed
complications is about surgical site infection (SSI). An increased risk of
SSI was associated with poorly controlled diabetes before surgery [59].
In 2014, a retrospective analysis revealed the probability of developing a
surgical site infection is significantly higher in patients with diabetes who
delayed their cholecystectomy for more than 24 hours following
admission, but not systemic infections, and it was not reported in the non-
diabetics [60]. Longer surgery time due to long hospital stays and more
frequent complications including more SSI, more norepinephrine need in-
hospital time due to cardiac deficiency, more requiring transfer to the ICU
because of cardiac arrest in the diabetic are observed [57]. A history of
diabetes increases the risk of renal failure, cardiovascular events, and even
mortality following cholecystectomy for acute cholecystitis. These
consequences and poor outcomes are more at insulin-treated diabetic
patients [61]. In addition, increasing risk for pancreatic cancer in diabetics
in comparing with without diabetes were noted as cholecystectomy
complication at a population-based cohort study [62]. Another issue that
has been discussed is postoperative pain. The time to onset postoperative
pain was reported about 35 minutes in both groups. Furthermore, 60% of
the diabetics experience intense pain while 20% of non-diabetics had it
but beginning the post-operative pain was same for both (35minutes) [63].
Regarding the difficulty of surgery, a study in Iran which conducted by
Sarmadi et al. [64] demonstrates laparoscopic technique has been more
difficult for patients with diabetes [64]. It has been identified as a cause
of conversion from the laparoscopic to the open surgery cholecystectomy
in some researches and not in others [57]. Generally, most of studies have
mentioned different postoperative outcomes between diabetics and non-
diabetics and more and severe complications in diabetics for example SSI.
But comparison among studies and data shows that results are
contradictory. So, more analysis is required for proving definite and more
probable complications.

Conclusion

The focus of this study is to understand the risk of developing diabetes
after cholecystectomy in patients with gallbladder disease and the need
for cholecystectomy because of gallstone disease in patients with diabetes
mellitus. Results indicate that patients with diabetes mellitus have a great
chance of developing gallstone disease which consequently might need
surgical treatments. while some research shows that metabolic disorders
like diabetes mellitus are more common in patients who have received
cholecystectomy, others suggest that there is no relation between
developing DM after cholecystectomy. Due to these contradictory results,
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more research is needed to show the relation between DM and
cholecystectomy.

Statement and declarations

Competing interests

The authors declare that they have no conflict of interest.
Funding

This study has received no financial support.

Author contribution

F.M. and S.O. designed the study. F.M. organized the manuscript and
wrote the manuscript. M.B., S.F., F.T., AA, HK., SJ., AT. and S.O.
wrote the manuscript. F.M. revised the final manuscript. The final
manuscript has been read and approved by all authors.

References

1. Das, A. and S. Shah, (2011). History of diabetes: from ants to
analogs. J Assoc Physicians India, 59(Suppl)): p. 6-7.

2. Smyth, S. and A. Heron, (2006). Diabetes and obesity: the twin
epidemics. Nature medicine, 2006. 12(1): p. 75-80.

3. Luthra, A, et al. (2022). Intraoperative Findings of Elective
Laparoscopic  Cholecystectomy in  Diabetics  Versus
Nondiabetics: A Comparative Study. Cureus,14(1).

4. OA, B., et al. (2007). Gallstone disease and type-2 diabetes
mellitus-the link. Journal of the College of Physicians and
Surgeons--pakistan: JCPSP, 17(10): p. 594-597.

5. Di Ciaula, A., D.Q.-H. Wang, and P. Portincasa, (2018). An
update on the pathogenesis of cholesterol gallstone disease.
Current opinion in gastroenterology, 34(2): p.71.

6. Ahmed, N., etal., (2018). Intra-operative predictors of difficult
cholecystomy and conversion to open cholecystomy A new
scoring system. Pakistan journal of medical sciences, 34 (1): p.
62.

7. Mahapure, K. and S. Metgud, (2019). Effect of diabetes
mellitus on operative outcome following laparoscopic
cholecystectomy: A one-year cross sectional study at tertiary
care hospital. Archives of International Surgery, 2019. 9(3): p.
78-83.

8. Bedirli, A, et al., (2001). Laparoscopic cholecystomy for
symptomatic gallstones in diabetic patients. Journal of
Laproendoscopic & Advanced Surgical Techniques, 11(5): p.
281-284.

9. Dubecz, A, etal., (2012). Cholecystectomy in the very elderly
is 90 the new 70? Journal of Gastrointestinal Surgery, 16(2):
p.282-285.

10. Serban, D., rt al., (2021). Clinical and therapeutic features of
acute cholecyst in diabetic patients. Experimental and
Therapeutic Medicine, 22(1): p. 1-6.

11. McCain, R.S., et al. (2018). Current practices and future
prospects for the management of gallbladder polyps: A topical
review. World J Gastroenterol, 24(26): p. 2844-2852.

12. Lauro, A, et al., (2019). Impact of cardiovascular/diabetic
comorbidity on conversion rate during laparoscopic
cholecystectomy for acute cholecystitis: a multi-center study on
earlyversusvery delayed approach. IL Giornale di Chirurgia-
Journal of the Italian Surgical Association, 40(2): p. 95-104.

Page 6 of 8


https://www.researchgate.net/profile/Ashok-Das-7/publication/51549519_History_of_diabetes_From_ants_to_analogs/links/5818957808ae1f34d24a78b4/History-of-diabetes-From-ants-to-analogs.pdf
https://www.researchgate.net/profile/Ashok-Das-7/publication/51549519_History_of_diabetes_From_ants_to_analogs/links/5818957808ae1f34d24a78b4/History-of-diabetes-From-ants-to-analogs.pdf
https://www.nature.com/articles/nm0106-75
https://www.nature.com/articles/nm0106-75
https://www.cureus.com/articles/78806-intraoperative-findings-of-elective-laparoscopic-cholecystectomy-in-diabetics-versus-nondiabetics-a-comparative-study.pdf
https://www.cureus.com/articles/78806-intraoperative-findings-of-elective-laparoscopic-cholecystectomy-in-diabetics-versus-nondiabetics-a-comparative-study.pdf
https://www.cureus.com/articles/78806-intraoperative-findings-of-elective-laparoscopic-cholecystectomy-in-diabetics-versus-nondiabetics-a-comparative-study.pdf
https://europepmc.org/article/med/17999848
https://europepmc.org/article/med/17999848
https://europepmc.org/article/med/17999848
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8118137/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8118137/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8118137/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5857031/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5857031/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5857031/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5857031/
https://www.archintsurg.org/article.asp?issn=2278-9596;year=2019;volume=9;issue=3;spage=78;epage=83;aulast=Mahapure
https://www.archintsurg.org/article.asp?issn=2278-9596;year=2019;volume=9;issue=3;spage=78;epage=83;aulast=Mahapure
https://www.archintsurg.org/article.asp?issn=2278-9596;year=2019;volume=9;issue=3;spage=78;epage=83;aulast=Mahapure
https://www.archintsurg.org/article.asp?issn=2278-9596;year=2019;volume=9;issue=3;spage=78;epage=83;aulast=Mahapure
https://www.archintsurg.org/article.asp?issn=2278-9596;year=2019;volume=9;issue=3;spage=78;epage=83;aulast=Mahapure
https://www.liebertpub.com/doi/abs/10.1089/109264201317054564
https://www.liebertpub.com/doi/abs/10.1089/109264201317054564
https://www.liebertpub.com/doi/abs/10.1089/109264201317054564
https://www.liebertpub.com/doi/abs/10.1089/109264201317054564
https://link.springer.com/article/10.1007/s11605-011-1708-2
https://link.springer.com/article/10.1007/s11605-011-1708-2
https://link.springer.com/article/10.1007/s11605-011-1708-2
https://www.spandidos-publications.com/10.3892/etm.2021.10190
https://www.spandidos-publications.com/10.3892/etm.2021.10190
https://www.spandidos-publications.com/10.3892/etm.2021.10190
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6048427/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6048427/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6048427/
https://journals.lww.com/jisa/Fulltext/2019/03000/Impact_of_cardiovascular_diabetic_comorbidity_on.3.aspx
https://journals.lww.com/jisa/Fulltext/2019/03000/Impact_of_cardiovascular_diabetic_comorbidity_on.3.aspx
https://journals.lww.com/jisa/Fulltext/2019/03000/Impact_of_cardiovascular_diabetic_comorbidity_on.3.aspx
https://journals.lww.com/jisa/Fulltext/2019/03000/Impact_of_cardiovascular_diabetic_comorbidity_on.3.aspx
https://journals.lww.com/jisa/Fulltext/2019/03000/Impact_of_cardiovascular_diabetic_comorbidity_on.3.aspx

J. Clinical Surgery and Research

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Buia, A., F. Stockhausen, and E. Hanisch, (2015). Laparoscopic
surgery: A qualified systematic review. World J Methodol,
5(4): p. 238-254.

Warchatowski, L., et al. (2020), The Analysis of Risk Factors
in the Conversion from Laparoscopic to Open
Cholecystectomy. International journal of environmental
research and public health, 17(20): p. 7571.

Sulu, B., et al. (2015), Single Port vs. Four Port
Cholecystectomy--Randomized Trial on Quality of Life. Adv
Clin Exp Med, 24(3): p. 469-473.

Saad, S., V. Strassel, and S. Sauerland. (2013), Randomized
clinical trial of single-port, minilaparoscopic and conventional
laparoscopic cholecystectomy. Br J Surg, 2013. 100(3): p. 339-
349,

Klein, D., et al. (2020), Randomized controlled trial of single
incision  versus conventional multiport  laparoscopic
cholecystectomy with long-term follow-up. Langenbecks Arch
Surg, 405(5): p. 551-561.

Ito, E., et al., (2019), Quality of life after single-incision
laparoscopic cholecystectomy: A randomized, clinical trial.
Surgery, 2019. 165(2): p. 353-359.

Madureira, F.A., C.L.T. Gomez, and E.M. Almeida, (2018).
COMPARISON BETWEEN INCIDENCE OF INCISIONAL
HERNIA IN LAPAROSCOPIC CHOLECYSTECTOMY
AND BY SINGLE PORT. Arqg Bras Cir Dig, 31(1): p. €1354.
Rice, C.P., et al., (2019). Operative complications and
economic outcomes of cholecystectomy for acute cholecystitis.
World journal of gastroenterology, 25(48): p. 6916-6927.
Kaul, K., et al,, (2021). Introduction to diabetes mellitus.
Diabetes, 2013: p. 1-11.

Mutter, C.M., et al., (2021). Diabetes insipidus: pathogenesis,
diagnosis, and clinical management. Cureus, 13(2).

Mayfield, J.A., (1998). Diagnosis and classification of diabetes
mellitus: new criteria. American family physician, 58(6): p.
1355.

Guthrie, R.A. and D.W. Guthrie, (2004). Pathophysiology of
diabetes mellitus. Critical care nursing quarterly, 2004. 27(2):
p. 113-125.

Pagliarulo, M., et al., (2004), Gallstone disease and related risk
factors in a large cohort of diabetic patients. Digestive and liver
disease, 36(2): p. 130-134.

Fletcher, B., M. Gulanick, and C. Lamendola, (2002). Risk
factors for type 2 diabetes mellitus. Journal of Cardiovascular
Nursing, 16(2): p. 17-23.

Maggio, C.A. and F.X. Pi-Sunyer, (2003). Obesity and type 2
diabetes. Endocrinology and Metabolism Clinics, 32(4): p. 805-
822.

Singh, R., S. Wiegers, and B. Goldstein, (2001). Impact of
gender on diabetes mellitus and its associated cardiovascular
risk factors. The Journal of Gender-specific Medicine: JGSM:
the Official Journal of the Partnership for Women's Health at
Columbia, 4(3): p. 28-36.

Chen, Y., S. Wu, and Y. Tian, (2018). Cholecystectomy as a
risk factor of metabolic syndrome: from epidemiologic clues to
biochemical mechanisms. Lab Invest, 98(1): p. 7-14.

Di Ciaula, A., et al., (2018). Cholecystectomy and risk of
metabolic syndrome. Eur J Intern Med, 53: p. 3-11.

Garruti, G., etal., (2018). Cholecystectomy: a way forward and
back to metabolic syndrome? Lab Invest, 98(1): p. 4-6.

Auctores Publishing LLC — Volume 4(2)-075 www.auctoresonline.org
ISSN: 2768-2757

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

Copy rights@ Mohammadyari et al.

Elmehdawi, R., et al., (2009). Prevalence of Gall Bladder
Stones among Type 2 Diabetic Patients in Benghazi Libya: A
Case-control Study. Libyan J Med, 4(1): p. 27-30.

Sun, H., et al., (2009), Gender and metabolic differences of
gallstone diseases. World J Gastroenterol, 15(15): p. 1886-
1891.

Chapman, B.A., etal., (1996). Prevalence of gallbladder disease
in diabetes mellitus. Dig Dis Sci, 41(11): p. 2222-2228.

Ruhl, C.E. and J.E. Everhart, (2011). Gallstone disease is
associated with increased mortality in the United States.
Gastroenterology, 140(2): p. 508-516.

Noel, R.A., et al., (2009). Increased risk of acute pancreatitis
and biliary disease observed in patients with type 2 diabetes: a
retrospective cohort study. Diabetes care, 32(5): p. 834-838.
Ruhl, C.E. and J.E. Everhart, (2000). Association of diabetes,
serum insulin, and C-peptide with gallbladder disease.
Hepatology, 2000. 31(2): p. 299-303.

Lv, J., et al., (2017). Gallstone disease and the risk of type 2
diabetes. Scientific reports, 7(1): p. 1-8.

Wirth, J., et al., (2015). Presence of gallstones and the risk of
cardiovascular diseases: The EPIC-Germany cohort study.
European Journal of Preventive Cardiology, 22(3): p. 326-334.
Shabanzadeh, D.M., et al., (2017). Screen-detected gallstone
disease and cardiovascular disease. European journal of
epidemiology, 32(6): p. 501-510.

Cao, Z., et al,, (2020), Risk factors of systematic biliary
complications in patients with gallbladder stones. Irish Journal
of Medical Science. 189(3): p. 943-947.

Yuan, S. and S.C. Larsson, (2020). An atlas on risk factors for
type 2 diabetes: a wide-angled Mendelian randomisation study.
Diabetologia, 63(11): p. 2359-2371.

Meirelles-Costa, A.L.A., et al, (2010). Are histological
alterations observed in the gallbladder precancerous lesions?
Clinics, 65(2): p. 143-150.

Lu, Y., et al., (2021). Gallstone disease and nonalcoholic fatty
liver disease in patients with type 2 diabetes: a cross-sectional
study. BMC Endocrine Disorders, 21(1): p. 1-8.

Tanase, D.M., et al., (2020). The intricate relationship between
type 2 diabetes mellitus (T2DM), insulin resistance (IR), and
nonalcoholic fatty liver disease (NAFLD). Journal of diabetes
research.

Misciagna, G., et al., (2000). Insulin and gall stones: a
population case control study in southern Italy. Gut, 47(1): p.
144-147.

Bodmer, M., et al., (2011), Diabetes mellitus and the risk of
cholecystectomy. Digestive and liver disease, 43(9): p. 742-
747.

Shabanzadeh, D.M., (2018). New determinants for gallstone
disease. Dan Med J, 65(2): p. B5438.

Grossmann, M., E.J. Gianatti, and J.D. Zajac, (2010),
Testosterone and type 2 diabetes. Current Opinion in
Endocrinology. Diabetes and Obesity,17(3): p. 247-256.
Shabanzadeh, D.M., et al., (2016). Vitamin D and gallstone
disease—a population-based study. Endocrine, 54(3): p. 818-
825.

De Paoli, M. and G.H. Werstuck, (2020). Role of estrogen in
type 1 and type 2 diabetes mellitus: a review of clinical and
preclinical data. Canadian journal of diabetes, 44(5): p. 448-
452.

Page 7 of 8


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4686422/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4686422/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4686422/
https://www.mdpi.com/861516
https://www.mdpi.com/861516
https://www.mdpi.com/861516
https://www.mdpi.com/861516
https://europepmc.org/article/med/26467136
https://europepmc.org/article/med/26467136
https://europepmc.org/article/med/26467136
https://academic.oup.com/bjs/article-abstract/100/3/339/6138417
https://academic.oup.com/bjs/article-abstract/100/3/339/6138417
https://academic.oup.com/bjs/article-abstract/100/3/339/6138417
https://academic.oup.com/bjs/article-abstract/100/3/339/6138417
https://link.springer.com/article/10.1007/s00423-020-01911-1
https://link.springer.com/article/10.1007/s00423-020-01911-1
https://link.springer.com/article/10.1007/s00423-020-01911-1
https://link.springer.com/article/10.1007/s00423-020-01911-1
https://www.sciencedirect.com/science/article/pii/S0039606018305142
https://www.sciencedirect.com/science/article/pii/S0039606018305142
https://www.sciencedirect.com/science/article/pii/S0039606018305142
https://www.scielo.br/j/abcd/a/RT5s9XVV4Tvx9BvY6WBnhwP/?lang=en&format=html
https://www.scielo.br/j/abcd/a/RT5s9XVV4Tvx9BvY6WBnhwP/?lang=en&format=html
https://www.scielo.br/j/abcd/a/RT5s9XVV4Tvx9BvY6WBnhwP/?lang=en&format=html
https://www.scielo.br/j/abcd/a/RT5s9XVV4Tvx9BvY6WBnhwP/?lang=en&format=html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6938729/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6938729/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6938729/
https://link.springer.com/chapter/10.1007/978-1-4614-5441-0_1
https://link.springer.com/chapter/10.1007/978-1-4614-5441-0_1
https://www.cureus.com/articles/45123-diabetes-insipidus-pathogenesis-diagnosis-and-clinical-management
https://www.cureus.com/articles/45123-diabetes-insipidus-pathogenesis-diagnosis-and-clinical-management
https://www.aafp.org/afp/1998/1015/p1355.html
https://www.aafp.org/afp/1998/1015/p1355.html
https://www.aafp.org/afp/1998/1015/p1355.html
https://journals.lww.com/ccnq/Fulltext/2004/04000/Pathophysiology_of_Diabetes_Mellitus.3.aspx
https://journals.lww.com/ccnq/Fulltext/2004/04000/Pathophysiology_of_Diabetes_Mellitus.3.aspx
https://journals.lww.com/ccnq/Fulltext/2004/04000/Pathophysiology_of_Diabetes_Mellitus.3.aspx
https://www.sciencedirect.com/science/article/pii/S1590865803006340
https://www.sciencedirect.com/science/article/pii/S1590865803006340
https://www.sciencedirect.com/science/article/pii/S1590865803006340
https://journals.lww.com/jcnjournal/Fulltext/2002/01000/Risk_Factors_for_Type_2_Diabetes_Mellitus.3.aspx
https://journals.lww.com/jcnjournal/Fulltext/2002/01000/Risk_Factors_for_Type_2_Diabetes_Mellitus.3.aspx
https://journals.lww.com/jcnjournal/Fulltext/2002/01000/Risk_Factors_for_Type_2_Diabetes_Mellitus.3.aspx
https://www.endo.theclinics.com/article/S0889-8529(03)00071-9/abstract
https://www.endo.theclinics.com/article/S0889-8529(03)00071-9/abstract
https://www.endo.theclinics.com/article/S0889-8529(03)00071-9/abstract
https://europepmc.org/article/med/11605353
https://europepmc.org/article/med/11605353
https://europepmc.org/article/med/11605353
https://europepmc.org/article/med/11605353
https://europepmc.org/article/med/11605353
https://www.sciencedirect.com/science/article/pii/S0023683722011485
https://www.sciencedirect.com/science/article/pii/S0023683722011485
https://www.sciencedirect.com/science/article/pii/S0023683722011485
https://www.sciencedirect.com/science/article/pii/S0953620518301730
https://www.sciencedirect.com/science/article/pii/S0953620518301730
https://www.nature.com/articles/labinvest2017129
https://www.nature.com/articles/labinvest2017129
https://www.tandfonline.com/doi/abs/10.3402/ljm.v4i1.4801
https://www.tandfonline.com/doi/abs/10.3402/ljm.v4i1.4801
https://www.tandfonline.com/doi/abs/10.3402/ljm.v4i1.4801
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2670418/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2670418/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2670418/
https://link.springer.com/article/10.1007/BF02071404
https://link.springer.com/article/10.1007/BF02071404
https://www.sciencedirect.com/science/article/pii/S0016508510016112
https://www.sciencedirect.com/science/article/pii/S0016508510016112
https://www.sciencedirect.com/science/article/pii/S0016508510016112
https://diabetesjournals.org/care/article-abstract/32/5/834/29591
https://diabetesjournals.org/care/article-abstract/32/5/834/29591
https://diabetesjournals.org/care/article-abstract/32/5/834/29591
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1002/hep.510310206
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1002/hep.510310206
https://aasldpubs.onlinelibrary.wiley.com/doi/abs/10.1002/hep.510310206
https://www.nature.com/articles/s41598-017-14801-2
https://www.nature.com/articles/s41598-017-14801-2
https://academic.oup.com/eurjpc/article-abstract/22/3/326/5984121
https://academic.oup.com/eurjpc/article-abstract/22/3/326/5984121
https://academic.oup.com/eurjpc/article-abstract/22/3/326/5984121
https://link.springer.com/article/10.1007/s10654-017-0263-x
https://link.springer.com/article/10.1007/s10654-017-0263-x
https://link.springer.com/article/10.1007/s10654-017-0263-x
https://link.springer.com/article/10.1007/s11845-019-02161-x
https://link.springer.com/article/10.1007/s11845-019-02161-x
https://link.springer.com/article/10.1007/s11845-019-02161-x
https://link.springer.com/article/10.1007/s00125-020-05253-x
https://link.springer.com/article/10.1007/s00125-020-05253-x
https://link.springer.com/article/10.1007/s00125-020-05253-x
https://www.sciencedirect.com/science/article/pii/S1807593222024875
https://www.sciencedirect.com/science/article/pii/S1807593222024875
https://www.sciencedirect.com/science/article/pii/S1807593222024875
https://link.springer.com/article/10.1186/s12902-021-00899-z
https://link.springer.com/article/10.1186/s12902-021-00899-z
https://link.springer.com/article/10.1186/s12902-021-00899-z
https://www.hindawi.com/journals/jdr/2020/3920196/
https://www.hindawi.com/journals/jdr/2020/3920196/
https://www.hindawi.com/journals/jdr/2020/3920196/
https://www.hindawi.com/journals/jdr/2020/3920196/
https://gut.bmj.com/content/47/1/144.short
https://gut.bmj.com/content/47/1/144.short
https://gut.bmj.com/content/47/1/144.short
https://www.sciencedirect.com/science/article/pii/S159086581100154X
https://www.sciencedirect.com/science/article/pii/S159086581100154X
https://www.sciencedirect.com/science/article/pii/S159086581100154X
https://www.researchgate.net/profile/Daniel-Shabanzadeh/publication/322917562_New_determinants_for_gallstone_disease/links/5b07be540f7e9b1ed7f202b1/New-determinants-for-gallstone-disease.pdf
https://www.researchgate.net/profile/Daniel-Shabanzadeh/publication/322917562_New_determinants_for_gallstone_disease/links/5b07be540f7e9b1ed7f202b1/New-determinants-for-gallstone-disease.pdf
https://journals.lww.com/co-endocrinology/fulltext/2010/06000/Testosterone_and_type_2_diabetes.12.aspx
https://journals.lww.com/co-endocrinology/fulltext/2010/06000/Testosterone_and_type_2_diabetes.12.aspx
https://journals.lww.com/co-endocrinology/fulltext/2010/06000/Testosterone_and_type_2_diabetes.12.aspx
https://link.springer.com/article/10.1007/s12020-016-1113-4
https://link.springer.com/article/10.1007/s12020-016-1113-4
https://link.springer.com/article/10.1007/s12020-016-1113-4
https://www.sciencedirect.com/science/article/pii/S1499267120300034
https://www.sciencedirect.com/science/article/pii/S1499267120300034
https://www.sciencedirect.com/science/article/pii/S1499267120300034
https://www.sciencedirect.com/science/article/pii/S1499267120300034

J. Clinical Surgery and Research

52.

53.

54.
55.
56.

57.

58.

This work is licensed under Creative
BY Commons Attribution 4.0 License
To Submit Your Article Click Here:

DOI: 10.31579/2768-2757/075

Shaffer, E.A., (2006). Epidemiology of gallbladder stone
disease. Best practice & research Clinical gastroenterology,
20(6): p. 981-996.

Knab, L.M., A.-M. Boller, and D.M. Mahvi,
Cholecystitis. Surgical Clinics, 94(2): p. 455-470.
Abbasi, A, et al., (2015). Bilirubin as a potential causal factor
in type 2 diabetes risk: a Mendelian randomization study.
Diabetes, 64(4): p. 1459-14609.

Liu, C.-M., et al., (2012). A population-based cohort study of
symptomatic gallstone disease in diabetic patients. World
Journal of Gastroenterology: WJG, 18(14): p. 1652.

Ziaee, A., et al.,, (2005). Outcome of cholecystectomy in
diabetic patients. Indian Journal of Surgery (ISSN: 0972-2068)
Vol 67 Num 2, 67.

Lacka, M., et al., (2020), Clinical presentation and outcomes of
cholecystectomy for acute cholecystitis in patients with
diabetes - A matched pair analysis. A pilot studies. Advances in
Medical Sciences, 65(2): p. 409-414.

Al-Mulhim, A.R., (2010). The outcome of laparoscopic
cholecystectomy in diabetic patients: a prospective study. J
Laparoendosc Adv Surg Tech A, 20(5): p. 417-420.

(2014).

59.

60.

61.

62.

63.

64.

Copy rights@ Mohammadyari et al.

Chuang, S.C,, et al., (2004). Risk factors for wound infection
after cholecystectomy. J Formos Med Assoc, 103(8): p. 607-
612.

Gelbard, R., et al., (2014). Effect of delaying same-admission
cholecystectomy on outcomes in patients with diabetes. Br J
Surg, 2014. 101(2): p. 74-78.

Karamanos, E., et al., (2013), Effect of diabetes on outcomes in
patients undergoing emergent cholecystectomy for acute
cholecystitis. World J Surg, 37(10): p. 2257-2264.

Lai, H.C., etal., (2013), Gallstones, a cholecystectomy, chronic
pancreatitis, and the risk of subsequent pancreatic cancer in
diabetic patients: a population-based cohort study. J
Gastroenterol, 2013. 48(6): p. 721-727.

Martinez-Alpuche, R.A., et al., (2021). Diabetic Patients
Develop Greater Intensity of Postoperative Pain than Non-
Diabetics after Open Cholecystectomy: A Pilot Study. Journal
of Biosciences and Medicines, 9(6): p. 67-75.

Sarmadi, A., et al., (2021), A comparison between two groups
of diabetic and non-diabetic patients regarding complications
during laparoscopic cholecystectomy. Tehran University
Medical Journal, 79(9): p. 674-680.

Ready to submit your research? Choose Auctores and benefit from:

Submit Manuscript

YV VYV V VYV

fast, convenient online submission

rigorous peer review by experienced research in your field
rapid publication on acceptance

authors retain copyrights

unique DOI for all articles

immediate, unrestricted online access

At Auctores, research is always in progress.

Learn more https://www.auctoresonline.org/journals/journal-of-clinical-

surgery-and-research

Auctores Publishing LLC — Volume 4(2)-075 www.auctoresonline.org
ISSN: 2768-2757

Page 8 of 8


https://www.sciencedirect.com/science/article/pii/S1521691806000540
https://www.sciencedirect.com/science/article/pii/S1521691806000540
https://www.sciencedirect.com/science/article/pii/S1521691806000540
https://www.surgical.theclinics.com/article/S0039-6109(14)00006-1/abstract
https://www.surgical.theclinics.com/article/S0039-6109(14)00006-1/abstract
https://diabetesjournals.org/diabetes/article-abstract/64/4/1459/34853
https://diabetesjournals.org/diabetes/article-abstract/64/4/1459/34853
https://diabetesjournals.org/diabetes/article-abstract/64/4/1459/34853
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3325532/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3325532/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3325532/
https://www.atiehhospital.ir/public/user_data/files/articles/cholecystectomy2.pdf
https://www.atiehhospital.ir/public/user_data/files/articles/cholecystectomy2.pdf
https://www.atiehhospital.ir/public/user_data/files/articles/cholecystectomy2.pdf
https://www.sciencedirect.com/science/article/pii/S189611262030033X
https://www.sciencedirect.com/science/article/pii/S189611262030033X
https://www.sciencedirect.com/science/article/pii/S189611262030033X
https://www.sciencedirect.com/science/article/pii/S189611262030033X
https://www.liebertpub.com/doi/abs/10.1089/lap.2009.0436
https://www.liebertpub.com/doi/abs/10.1089/lap.2009.0436
https://www.liebertpub.com/doi/abs/10.1089/lap.2009.0436
https://europepmc.org/article/med/15340659
https://europepmc.org/article/med/15340659
https://europepmc.org/article/med/15340659
https://academic.oup.com/bjs/article-abstract/101/2/74/6054684
https://academic.oup.com/bjs/article-abstract/101/2/74/6054684
https://academic.oup.com/bjs/article-abstract/101/2/74/6054684
https://link.springer.com/article/10.1007/s00268-013-2086-6
https://link.springer.com/article/10.1007/s00268-013-2086-6
https://link.springer.com/article/10.1007/s00268-013-2086-6
https://link.springer.com/article/10.1007/s00535-012-0674-0
https://link.springer.com/article/10.1007/s00535-012-0674-0
https://link.springer.com/article/10.1007/s00535-012-0674-0
https://link.springer.com/article/10.1007/s00535-012-0674-0
https://www.scirp.org/journal/paperinformation.aspx?paperid=109756
https://www.scirp.org/journal/paperinformation.aspx?paperid=109756
https://www.scirp.org/journal/paperinformation.aspx?paperid=109756
https://www.scirp.org/journal/paperinformation.aspx?paperid=109756
https://tumj.tums.ac.ir/browse.php?a_id=11433&sid=1&slc_lang=en&ftxt=0
https://tumj.tums.ac.ir/browse.php?a_id=11433&sid=1&slc_lang=en&ftxt=0
https://tumj.tums.ac.ir/browse.php?a_id=11433&sid=1&slc_lang=en&ftxt=0
https://tumj.tums.ac.ir/browse.php?a_id=11433&sid=1&slc_lang=en&ftxt=0
file:///C:/C/Users/web/AppData/Local/Adobe/InDesign/Version%2010.0/en_US/Caches/InDesign%20ClipboardScrap1.pdf
https://www.auctoresonline.org/submit-manuscript?e=85
https://www.auctoresonline.org/journals/journal-of-clinical-surgery-and-research
https://www.auctoresonline.org/journals/journal-of-clinical-surgery-and-research

