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Background: Laparoscopic cholecystectomy (LC) is one of the most common procedures performed worldwide. There 
is need of some objective way of predicting difficulty in laparoscopic cholecystectomy. The Parkland grading scale 
(PGS) is one such objective way. Few studies have evaluated its utility but there is conflicting evidence with some finding 
its utility in predicting operative difficulty while some are not, hence we have undertaken current study at our tertiary 
care institute with the aim to asses It's utility. Present study was cross sectional in nature conducted on 150 Methods: 
patients operated for laparoscopic cholecystectomy. Parkland grading scale with five grades have been used to assess 
the operative difficulty.  Majority of the cases were from 41-59 years & majority were males. we have seen that Results:
outcomes bile leakage, stone spillage, post operative bleeding were significantly associated with grade 4 PGS (p<0.01. 
Intraoperative time and mean length of hospital stays were also significantly more among patients with grade 4 Parkland 
grading scale (p<0.01).  Parkland grading scale is simple & objective way of predicting operative difficulty Conclusion:
in patients undergoing laparoscopic cholecystectomy.
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INTRODUCTION
Laparoscopic cholecystectomy (LC) is one of the most 

1common procedures performed worldwide.  This is gold 
standard for acute cholecystitis and cholelithiasis but its 
complexity is affected by factors such as age, gender, 
thickness of gall bladder wall, adhesions, number of stones 
etc. and accurate assessment of these factors can be done 

2-4intraoperatively in open surgery.  But in LC it led to high 
incidence of post-operative complications such as bile 
leakage, conversion to open surgery and adverse patient 
outcomes. Hence there is need of some objective way of 
predicting difficulty in laparoscopic cholecystectomy. The 
Parkland grading scale (PGS) is one such objective way which 
was developed in 2017 at the Parkland Memorial Hospital in 
Texas, USA. It is an accurate and reliable grading scale that is 
easy to remember and with a limited number of grades: one to 

5,6five.  Few studies have evaluated its utility but there is 
conflicting evidence with some finding its utility in predicting 

7operative difficulty  while some are not, hence we have 
undertaken current study at our tertiary care institute with the 
aim to asses It's utility.

Objectives
To assess the utility of Parkland grading scale in predicting 
surgical difficulty in laparoscopic cholecystectomy.

MATERIALS AND METHODS
The present study was a cross sectional in nature, done in 
central India from June 2022 to May 2023, protocol approval of 
which was taken from the Institutional Ethical committee of 
the medical college. Written informed consent was obtained 
from all study subjects.

All patients who were diagnosed with cholelithiasis and 
cholecystitis and subsequently underwent LC admitted in Dr. 
PDMMC and tertiary care hospital, Amravati, during study 
duration of 6 months was taken for the study. 

A total of 150 patients operated for laparoscopic 
cholecystectomy were recruited in the study. All patients 
were evaluated by history, clinical examination and 
appropriate laboratory investigations. Data pertaining to age, 
sex, duration of symptoms, and preoperative laboratory 
findings, intraoperative findings and type of surgery, and 
post-operative data i.e. bile leaks and wound infection was 

recorded in a pre-structured proforma. A complete physical 
examination, vital signs and relevant investigations were 
noted. The Parkland grading scale (PGS) was applied to all 
patients. Operative difficulty outcome parameters were bile 
leakage, stone spillage, bleeding, post-surgical drain 
placement, open conversion, operative time, and hospital 
stay. 

Table 1. The Parkland Grading Scale (PGS) For Assessing 
5,6Cholecystitis Severity.

8Anup Shrestha et al  in their study found that 10% patients had 
grade 4 & 5 Parkland grading scale predicting surgically 
difficult laparoscopic cholecystectomy. Considering this 
proportion, at 95 % confidence interval & 5% error, sample 
size came out to be 139 but for convenience of calculations we 
have taken 150. 

Data was entered in Microsoft Excel and analyzed using SPSS 
Software. Means were compared by using ANOVA test while 
qualitative variables compared by using Chi square & Chi 
square test with Yates correction. 

RESULTS
In the present cross-sectional study, we have analyzed all 150 
cases operated for laparoscopic cholecystectomy for 
assessing operative difficulty with the Parkland grading scale. 

Grade Description of severity

1 Normal appearing gallbladder (“robin´s egg blue”)
No adhesions present, completely normal 
gallbladder

2 Minor adhesion at neck, otherwise normal 
gallbladder
Adhesions restricted to the neck or lower of the 
gallbladder

3 Presence of ANY of the following: Hyperemia, 
pericholecystic fluid, adhesions to the body, 
distended gallbladder

4 Presence of ANY of the following: Adhesions 
obscuring the majority of the gallbladder
Grade I-III with abnormal liver anatomy, 
intrahepatic gallbladder, or impacted stone

5 Presence of ANY of the following: Perforation, 
necrosis, inability to visualize the gallbladder due to 
adhesions
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Majority, 75 (50%) of the patients were from the age group of 40-
59 years followed by 60 (40%) from <40 years, and least i.e. 15 
(10%) from >60 years. Most, 92 (61.33%) of the patients were of 
male gender. But the age groups & gender did not differ 
significantly according to Parkland grades for operative 
difficulty (p>0.05). Among majority, 104 (69.33%) of our 
patients the type of surgery was elective followed by 
emergency in 46 (30.67%) and significantly a greater number 
of cases with grade 3 & 4 of PGS had emergency surgery 
(p<0.01). Ultrasonography finding among significant majority 
i.e. 56 (37.33%) of the cases was thickened gall blader with 
adhesions followed by cholelithiasis in 49 (32.67%) & chronic 
cholecystitis in 45 (30%) (p<0.01). (Table 1) 

Table 1. Association Between Parkland Grading Scale For 
Operative Difficulty With Clinicodemographic Variables.

Ÿ Chi square with Yates correction have been used where 
Chi square is not applicable.

When assessed the association between Parkland grading 
scale for operative difficulty and surgery outcome, we have 
seen that outcomes bile leakage, stone spillage, post 
operative bleeding were significantly associated with grade 4 
PGS (p<0.01. Intraoperative time and mean length of hospital 
stays were also significantly more among patients with grade 
4 Parkland grading scale (p<0.01). While outcome of post-
surgical drain placement & open conversion did not show any 
association with Parkland grades (p>0.05). (Table 2)

Table 2. Association Between Parkland Grading Scale For 
Operative Difficulty And Surgery Outcome.

DISCUSSION
We have conducted the present cross-sectional study, on 150 
cases operated for laparoscopic cholecystectomy for 
assessing utility of the Parkland grading scale in predicting 
operative difficulty. Majority (50%) of the patients were from 
the age group of 40-59 years. Most (61.33%) of the patients 
were of male gender. But the age groups & gender did not 
differ significantly according to Parkland grades for 
operative difficulty (p>0.05). Among majority (69.33%) of our 
patients the type of surgery was elective and significantly a 
greater number of cases with grade 3 & 4 of PGS had 
emergency surgery (p<0.01). Ultrasonography finding 
among significant majority (37.33%) of the cases was 
thickened gall blader with adhesions followed by 
cholelithiasis (32.67%) & chronic cholecystitis (30%) 

8(p<0.01). Similarly, Shrestha et al  found significant 
association of thickened bladder wall with grade 4 & 5 of PGS. 

9This is in line with César Giuliano Sisa Segovia et al  who also 
found that age & gender did not differ according to various 
PGS grades, but significantly differed in type of jaundice & 
type of surgery with predominantly obstructive jaundice & 
emergency LC associated with grade 4 & 5.

When assessed the association between Parkland grading 
scale for operative difficulty and surgery outcome, we have 
seen that outcomes bile leakage, stone spillage, post 
operative bleeding were significantly associated with grade 4 
PGS (p<0.01). Intraoperative time and mean length of hospital 
stays were also significantly prolonged among patients with 
grade 4 Parkland grading scale (p<0.01). Consistent to our 

10finding, Ya-qi Liu et al  also found that surgical difficulty 
scores were positively correlated and had shown significantly 
increasing trend with Parkland grades. Consistently Gloria 

11Guzmán Arguello et al  also reported that PGS could 
accurately predict the complexity of gallbladder surgeries & 

9César Giuliano Sisa Segovia et al  noted in their study that use 
of cavity drainage, conversion to open surgery, prolonged 
duration of surgery was significantly associated with higher 
Parkland grades (grade3, 4 & 5) but did not find significant 
difference in hospital stays.

CONCLUSION
Parkland grading scale is simple & objective way of 
predicting operative difficulty in patients undergoing 
laparoscopic cholecystectomy.
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Charac-
teristic

Sub-
cate-
gory

Parkland grading Total 
(n=150)

p

Grade
 1 
(n=35)

Grade
 2 
(n=47)

Grade
 3 
(n=38)

Grade
 4 
(n=30)

Age 
(years) 
no. (%)

<40 18
(51.43)

18
(38.29)

18
(47.37)

12
(40)

60
(40)

0.8

40-59 14
(40)

22
(46.81)

19
(50)

14 (46. 
67)

75
(50)

>60 03
(8.57)

07
(14.89)

01
(2.63)

04
(13.33)

15
(10)

Gender 
no. (%)

Male 21
(60)

30
(63.83)

22
(57.89)

19
(63.33)

92 
(61.33)

0.9

Fe-
male

14
(40)

17
(36.17)

16
(42.11)

11
(36.67)

58 
(38.67)

Type of 
surgery 
no. (%)

Emer-
gency

07
(20)

05
(10.64)

15
(39.47)

19
(63.33)

46 
(30.67)

<0.
01

Elec-
tive

28
(80)

42
(89.36)

23
(60.53)

11
(36.67)

104 
(69.33)

Ultra-
sono-
graphy 
finding 
no. (%)

Chro-
nic 
chole-
cystitis

00 (00) 30 
(63.83)

09 
(23.68)

06 (20) 45 (30) <0.
01

Chole-
lithia-
sis

35
(100)

03
(6.38)

09
(23.68)

02
(6.67)

49
(32.67)

Thick-
ened 
gall 
blader
/adhe-
sions

00
(00)

14
(29.79)

20
(52.63)

22 
(73.33)

56 
(37.33)

Outcome Parkland grading p

Grade 1
(n=35)

Grade 2
(n=47)

Grade 3
(n=38)

Grade 4
(n=30)

Bile leakage 00 01 12 14 <0.01

Stone spillage 00 00 06 12 <0.01

Bleeding 04 05 12 18 <0.01

Post-surgical 
drain placement

00 02 04 06 0.07

Open 
conversion

00 00 01 04 0.05

Operative time 
in minutes
(mean + SD)

60.44 +
12.26

63.33 +
15.67

88.76 +
22.12

120.11 +
30.36

<0.01

Hospital stays in 
days

2.22 + 
1.11

2.27 + 
1.12

3.57 + 
2.14

5.35 + 
2.55

<0.01
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