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Abstract: Acute calculus cholecystitis (ACC) is the most common complication of gallstone disease and is a very common 

inflammatory disease of the gallbladder. In recent years, the Tokyo Guidelines 2018 diagnostic criteria and severity grading of acute 

cholecystitis have become widely established with a reported sensitivity of 91% and specificity of 96%. We aimed to compare the 

outcomes of patients undergoing early LC for mild and moderate ACC. Based on our findings, we evaluated the feasibility and impact 

of using TG18 in early LC for mild and moderate ACC. The mean age of the patients was 39.50+14.552 years.69% had grade I ACC 

and 31% had grade II ACC. LC was converted to a bail - out procedure of LSC and open cholecystectomy in 12% and 2% of the 

patients respectively. Early surgical complications occurred in 13% patients. The proportion of patients in Grade II ACC had higher 

degree of bailout procedures, conversion and complications when compared with Grade I ACC (P<0.001). Our study found that using 

TG18 in early LC for mild and moderate ACC results in acceptable clinical outcomes in a subset of carefully selected patients.  
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1. Introduction 
 

Gallstones are estimated to affect 10 - 15% of the general 

population, with some variations across countries. Gallstone 

- related complications affect between 20 and 40% of 

patients with gallstones, with an annual incidence of 1 - 3%; 

acute calculus cholecystitis (ACC) is the first clinical 

manifestation in 10 - 15% of cases [1] - [4]. Acute calculus 

cholecystitis (ACC) is the most common complication of 

gallstone disease and is a very common inflammatory 

disease of the gallbladder [5]. ACC is caused by an 

inflammatory or infectious process involving the gallbladder 

wall, which is often caused by an impacted gallstone in the 

infundibulum or the cystic duct. The disease can be 

diagnosed at any stage of severity, including wall 

inflammation, local complications, and systemic organ 

dysfunction [6].  

 

Acute cholecystitis, if detected early, can be treated very 

easily through surgical resection with low morbidity and 

mortality [7], [8]. If the disease progresses, it can be 

associated with considerable morbidity and mortality [9]. It 

is therefore important to define the severity of the illness in 

order to fully evaluate and improve outcomes associated to 

individual disease severity stages.  

 

The Tokyo Guidelines were developed in 2007 [TG7] by a 

working committee to improve the diagnosis of AC. It 

underwent revision on 2013 [10]. In recent years, the Tokyo 

Guidelines 2018 (TG18) diagnostic criteria and severity 

grading of acute cholecystitis have become widely 

established with a reported sensitivity of 91% and specificity 

of 96%. It is being utilised not only in clinical practise but 

also in several research investigations on this condition [11].  

 

The Tokyo guidelines (TG18) is composed of a combination 

of clinical, biochemical, and radiologic parameters. In our 

hospital, we diagnose and manage ACC in accordance with 

the TG18, which proposed mild (Grade I) and moderate 

(Grade II) ACC to early LC regardless of time since 

symptoms began. The aim of this study was to compare the 

outcomes of patients undergoing early LC for mild and 

moderate ACC. Based on our findings, we evaluated the 

feasibility and impact of using TG18 in early LC for mild 

and moderate ACC.  

 

2. Materials and Method 
 

This hospital based prospective study was conducted in 

Kempegowda Institute of Medical sciences, Bengaluru over 

a period of 2 years from November 2020 to November 2022. 

All patients with grade I and II ACC who underwent early 

LC were included in the study. Patients with history of 

previous biliary surgery, intrahepatic biliary or common bile 

duct stones, malignant biliary or pancreatic tumours, 

suppurative cholangitis or biliary pancreatitis, intended open 

or delayed cholecystectomy after primary admission or 

percutaneous cholecystostomy, American Society of 

Anaesthesiologists (ASA) score ≥ 4 and pregnancy were 

excluded from the study. Clearance was taken from the 

institutional ethical committee before starting the study. 

Written informed consent was taken from the study 

participants before collecting the data. A pre - tested, semi - 

structured questionnaire was used to collect information on 

socio - demographic variables and history of ACC by 

interview method. The diagnosis of ACC was assessed by 

three criteria: (1) local signs of inflammation, such as 

Murphy’ssign, or right upper quadrant mass/pain/tenderness; 

(2) systemic signs of inflammation, such as fever, elevated C 

- reactive protein (CRP), or elevated white blood cell 

(WBC); (3) imaging findings [11]. Patients fitting the 

criteria for the study underwent LC.  

 

Patients were placed in a reverse Trendelenburg position 

under general anaesthesia. We tended to use a three - trocar 

method: the first 10 mm trocar was placed in the 
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subumbilical area for carbon dioxide insufflation and 

laparoscope. The second 10 mm trocar was located in the 

area below the xiphoid. The third 5 mm trocar was placed in 

the midclavicular line, 1–2 cm under the right costal margin. 

Sometimes, an additional 5 mm trocar in the right anterior 

axillary line was needed when the inflammation or adhesion 

was severe in the operation area. Based on TG18, we 

adopted the standardized safe steps in LC that included 

decompression of tense gallbladder, appropriate retraction of 

the gallbladder to develop a plane in Calot’s triangle area, 

exposing the gallbladder surface above Rouviere’s sulcus, 

maintaining the plane of dissection on the gallbladder 

surface, dissecting at least one - third lower part of the 

gallbladder bed, and creation of the critical view of safety 

(CVS) [12]. An attempt to dissect at the area of Calot’s 

triangle was made in all cases. Dissection was completed 

using electrocautery hook dissector, scissors, or ultrasonic 

shears. We routinely freed the cystic artery and cystic duct, 

achieved a CVS, and then the cystic duct and artery were 

sealed and dissected with Hemo - lock. After gallbladder 

dissection, securing haemostasis, intraabdominal cavity 

irrigation, leaving a drain in the subhepatic space, and 

removal of the collecting bag through the 10 mm umbilical 

port was done.  

 

The fundus first technique was attempted in some cases in 

which the cystic duct and common bile duct were difficult to 

be identified [13]. If a CVS showing anatomically important 

landmarks cannot be achieved, the surgery was converted to 

a bail - out procedure, open approach, or laparoscopic 

subtotal cholecystectomy (LSC), as it is introduced in TG18. 

LSC included opening of Hartmann’s pouch, aspiration of 

bile, removal of all gallstones, removing as much of the 

gallbladder wall as possible, and then closed gallbladder 

remnant using barbed sutures. Early surgical complications 

occurring within 30 days after surgery were monitored and 

the findings were documented.  

 

The data was collected and compiled in MS Excel. 

Descriptive statistics has been used to present the data. To 

analyse the data SPSS (Version 26.0) was used. Significance 

level was fixed as 5% (α = 0.05). Qualitative variables are 

expressed as frequency and percentages and Quantitative 

variables are expressed as Mean and Standard Deviation. To 

compare proportions between variables, Chi - Square test 

was applied.  

 

3. Results 
 

A total of 100 study participants fitted the criteria of the 

study during the study period. The mean age of the study 

participants was found to be 39.50+14.552 years of age.85% 

of the study participants were females with males 

contributing to 15% of the study participants.69 (69%) had 

mild (grade I) ACC and 31 (31%) had moderate (grade II) 

ACC. The mean duration of symptoms to admission, 

admission to LC, and symptoms to LC were 2.58+1.350, 

4.96+1.377, and 2.39+0.601 days respectively. The mean 

operation time was 83.02+28.791 mins, and the mean 

intraoperative blood loss was 28.05+10.394ml. LC was 

converted to a bail - out procedure of LSC and open 

cholecystectomy in 12 (12%) and 2 (2%) of the study 

participants respectively. The mean total and postoperative 

hospital stay was 6.07+0.820 and 2.70+0.611 days 

respectively. No major postoperative complications 

requiring any re - surgery occurred. Early surgical 

complications occurred in 13 (13%) patients, which included 

surgical site infection (11), and abdominal collection (2). 

There was no bile duct injury, postoperative bleeding, and 

30 - day mortality in the present study (Table 1).  

 

The proportion of study participants in Grade II ACC had 

higher degree of bailout procedures, conversion and 

complications when compared with Grade I ACC. The 

association was found to be statistically significant between 

bailout procedure, conversion and complications with grade 

of ACC of the study participants (Table 2).  

 

The mean duration of symptoms to admission, admission to 

LC, and symptoms to LC were comparatively lower among 

study participants with Grade 1 ACC. Statistically 

significant association was found between duration of 

symptoms to admission, duration of symptoms to LC and the 

Grading of ACC of the study participants. The mean 

operation time and the mean intraoperative blood loss was 

significantly lower among the study participants with Grade 

I ACC when compared to Grade II ACC with statistical 

significance. The mean total and postoperative hospital stay 

was significantly lower among the study participants with 

Grade I ACC when compared to Grade II ACC. Statistically 

significant association was found between postoperative 

hospital stay and the Grading of ACC of the study 

participants (Table 3).  

 

Table 1: Demographic and operative data of study 

participants: 
Parameters Total (n = 100) 

Age (years) 39.50+14.552 

Gender n (%) 
Male 15 (15.0) 

Female 85 (85.0) 

Grade of ACC, n (%) 
Mild 69 (69.0) 

Moderate 31 (31.0) 

Duration of symptoms to admission (days) 2.58+1.350 

Duration of symptoms to LC (days) 4.96+1.377 

Duration of admission to LC (days) 2.39+0.601 

Operative time (min) 83.02+28.791 

Intra operative blood loss (mL) 28.05+10.394 

Post op hospital stay (days) 2.70+0.611 

Total duration of hospital stay (days) 6.07+0.820 

 

Table 2: Association of bailout procedure, conversion and 

complications with grade of ACC 

Parameters 
Grade of ACC 

Total P value 
1 2 

Bailout 

procedure 

Yes 5 (7.2%) 9 (29.0%) 14 (14.0%) 
0.006 

No 64 (92.8%) 22 (71.0%) 86 (86.0%) 

Conversion 

LSC 5 (7.2%) 7 (22.6%) 12 (12.0%) 

0.005 Open - 2 (6.5%) 2 (2.0%) 

No 64 (92.8%) 22 (71.0%) 86 (86.0%) 

Complications 

Yes 3 (4.3%) 10 (32.3%) 13 (13.0%) 
0.000 

No 66 (95.7%) 21 (67.7%) 87 (87.0%) 

SSI 3 (4.3%) 8 (25.8%) 11 (11.0%) 
0.001 

AC - 2 (6.5%) 2 (2.0%) 
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Table 3: Association of Demographic and operative 

parameters with grade of ACC 

Parameters 
Grade of ACC 

P value 
1 2 

Duration of symptoms 

to admission 
1.81+0.733 4.29+0.643 0.000 

Duration of symptoms 

to LC 
4.23+0.860 6.58+0.807 0.000 

Duration of admission 

to LC 
2.29+0.588 2.43+0.606 0.269 

Operative time (min) 66.23+12.988 120.39+16.186 0.000 

Intra operative blood 

loss (mL) 
23.04+39.19 5.830+9.669 0.000 

Post op hospital stay 2.59+0.551 2.94+0.680 0.009 

Total hospital stay 6.03+0.785 6.16+0.898 0.456 

 

4. Discussion 
 

LC is now the standard surgical modality for ACC 

management, particularly for patients in good medical 

condition. Although several clinical guidelines have 

established early LC for ACC, the definition of early LC is 

still being debated [14]. There are currently few studies on 

the feasibility and impact of early LC for mild and moderate 

ACC regardless of time since symptoms began, according to 

the TG18. This study identified and managed ACC of grades 

I and II using the TG18, as well as analysed their 

postoperative outcomes. The present study included100study 

participants grade I and II ACC who underwent early LC to 

compare the outcomes of study participants undergoing 

early LC for mild and moderate ACC and to evaluate the 

feasibility and impact of using TG18 in early LC for mild 

and moderate ACC.  

 

In the present study, the mean age of the study participants 

was found to be 39.50+14.552 years of age.85% of the study 

participants were females with males contributing to 15% of 

the study participants. In a study done by Yan Y et al [15], 

the mean age of the study participants was 61.8 years with 

equal proportion of males and females (50: 50). In a study 

done by Bouassida M et al [16], the median age was 57 

years with higher proportion of females (195 males and 454 

females). In a study done by González - Castillo AM et al 

[17], The median age of patients was 69 years. In a study 

done by Cheng WC et al [18], the mean age was 60.3+15.0 

with higher proportion of males. In a study done by Morales 

- Maza J et al [19], The mean patient age was 49.1±16.8 and 

65% were females. In a study done by Hernandez M et al 

[20], the cohort had a mean age of 64.8 (±18) years and 59% 

were male.  

 

In the present study, 69 (69%) had mild (grade I) ACC and 

31 (31%) had moderate (grade II) ACC. In a study done by 

Yan Y et al [15], 29 (43.9%) had mild (grade I) ACC and 37 

(56.1%) had moderate (grade II) ACC. In a study done by 

Bouassida M et al [16], 46.22 % of the patients had mild 

cholecystitis and 53.78 % had moderate grade cholecystitis. 

In a study done by González - Castillo AM et al [17], The 

grade of cholecystitis according to TG18 was mild in 21%, 

moderate in 39%, and severe in 40% of patients. In a study 

done by Cheng WC et al [18], 48 patients were classified as 

grade I and 31 patients were classified as Grade II. In a 

study done by Hernandez M et al [20], 154 patients were 

classified as grade I and 148 patients were classified as 

Grade II.  

 

In the present study, the mean duration of symptoms to 

admission, admission to LC, and symptoms to LC were 

2.58+1.350, 4.96+1.377, and 2.39+0.601 days respectively. 

In a study done by Yan Y et al [15], The median duration of 

symptoms to admission, admission to LC, and symptoms to 

LC were 3, 3, and 7.5 days, respectively. In a study done by 

Bouassida M et al [16], The average time from the onset of 

symptoms to admission was 2.3 days.  

 

In the present study, the mean operation time was 

83.02+28.791 mins, and the mean intraoperative blood loss 

was 28.05+10.394ml. In a study done by Yan Y et al [15], 

The median operation time was 120 min, and median 

intraoperative blood loss was 20 ml.  

 

In the present study, LC was converted to abail - out 

procedure of LSC and open cholecystectomy in 12 (12%) 

and 2 (2%) of the study participants respectively. In a study 

done by Yan Y et al [15], LC was converted to a bail - out 

procedure of LSC and open cholecystectomy in 12 (18.2%) 

and 4 (6.1%) of the 66 patients, respectively. In a study done 

by Bouassida M et al [16], Laparoscopic surgery was 

converted to open surgery 7.8 %.  

 

In the present study, the mean total and postoperative 

hospital stay was 6.07+0.820 and 2.70+0.611 days 

respectively. In a study done by Yan Y et al [15], the median 

of total and postoperative hospital stay was 10 and 7 days 

respectively. In a study done by González - Castillo AM et 

al [17], the median post - operative hospital stay was 3 (5) 

days.  

 

In the present study, no major postoperative complications 

requiring any re - surgery occurred. Early surgical 

complications occurred in 13 (13%) patients, which included 

surgical site infection (11), and abdominal collection (2). 

There was no bile duct injury, postoperative bleeding, and 

30 - day mortality in the present study. In a study done by 

Yan Y et al [15], a total of 19 early surgical complications 

occurred in 13 (19.7%) patients, which included wound 

infection (5), abdominal infection (7), choledocholithiasis 

(3), bile leakage (3), and adhesive ileus (1). In a study done 

by Bouassida M et al [16], Postoperative complications 

developed in 1.7 %of the patients (postoperative bile leak in 

five patients and abdominal abscess in three patients). In a 

study done by González - Castillo AM et al [17], 41% of the 

patients developed complications.  

 

In the present study, The proportion of study participants in 

Grade II ACC had higher degree of bailout procedures, 

conversion and complications when compared with Grade I 

ACC. The association was found to be statistically 

significant between bailout procedure, conversion and 

complications with grade of ACC of the study participants. 

In a study done by Bouassida M et al [16], LC was 

converted to OC in 17.82 % of the patients with moderate 

cholecystitis vs.4.22 % of the patients with mild 

cholecystitis (P<0.001). The rate of postoperative 

complications (p = 0.12) did not differ between the patients 

with mild and those with moderate grade cholecystitis. In a 
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study done by Hernandez M et al [20], Laparoscopic was 

converted to open procedure in 12% of patients with Grade 

II ACC when compared with 3.9% of patients with Grade I 

ACC (P<0.001).  

 

In the present study, The mean duration of symptoms to 

admission, admission to LC, and symptoms to LC were 

comparatively lower among study participants with Grade 1 

ACC. Statistically significant association was found between 

duration of symptoms to admission, duration of symptoms to 

LC and the Grading of ACC of the study participants. The 

mean operation time and the mean intraoperative blood loss 

was significantly lower among the study participants with 

Grade I ACC when compared to Grade II ACC with 

statistical significance. The mean total and postoperative 

hospital stay was significantly lower among the study 

participants with Grade I ACC when compared to Grade II 

ACC. Statistically significant association was found between 

postoperative hospital stay and the Grading of ACC of the 

study participants. In a study done by Bouassida M et al 

[16], The preoperative, postoperative, and total hospital stay 

was significantly longer for the patients with moderate grade 

than those with mild cholecystitis. In a study done by Cheng 

WC et al [18], Hospital stay according to Tokyo grading was 

higher among Grade II when compared with Grade I.  

 

5. Conclusion 
 

Our study found that using TG18 in early LC for mild and 

moderate ACC results in acceptable clinical outcomes in a 

subset of carefully selected patients. It is critical to use 

standardised safe steps to overcome difficulties, achieve a 

CVS, and convert to an LSC bail - out procedure to avoid 

biliary injury in difficult cases.  
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