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ORIGINAL ARTICLE

Introduction:
Worldwide, laparoscopic cholecystectomy is 
the established “gold standard” treatment1 for 
symptomatic cholilithiasis in terms of biliary 
colic, acute cholecystitis, chronic cholecystitis 
or certain other conditions. However, the tim-
ing of laparoscopic cholecystectomy for symp-
tomatic cholilithiasis remains controversial.2 
Laparoscopic cholecystectomy is usually done; 
either by early or elective/delayed approach. 
Early laparoscopic cholecystectomy (ELC) is 
performed within 72 hours of onset of acute 
symptoms3 during same hospital admission, 
while in delayed laparoscopic cholecystectomy 
(DLC) patient is initially being treated conser-

vatively with antibiotics and cholecystectomy 
performed with interval of 6 to 12 weeks of on-
set of initial symptoms. Hospital infrastructure, 
patient’s general conditions, available resources 
and surgeon’s expertisegreatly infl uence the de-
cision of approach whether to perform early or 
delayed laparoscopic cholecystectomy. 

Laparoscopic approach for cholecystectomy 
was introduced in year 19874. Earlier, laparo-
scopic cholecystectomy was considered to be 
contraindication5 for acute cholecystitis; pa-
tients were managed conservatively by antibi-
otics and called aft er 6 weeks interval for lapa-
roscopic cholecystectomy when infl ammatory 
process completely sett led down. Laparoscopic 
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cholecystectomy in acutely infl amed gallblad-
der is more diffi  cult because the gallbladder 
is distended, edematous and congested; with 
compromised blood supply and more likely su-
peradded infection. Th e surrounding structures 
anatomy usually become distorted by adhesion 
of omentum to wall off  the infl ammatory pro-
cess and the tissues are more fragile which may 
predispose to complications during procedure 
and more conversion rate to open cholecystec-
tomy6. Laparoscopic cholecystectomy among 
patients initially managed conservatively results 
in fewer complications and less conversion rate 
to open cholecystectomy7 when compared with 
early and acutely infl amed cases because the in-
fl ammatory process gets sett le down in delayed 
approach, although there are greater chances of 
repeated att acks of acute infl ammation as well 
as prolonged hospital stay with more hospital 
admissions and higher cost. With the advent of 
more expertise in the fi eld of laparoscopy the 
reluctant surgeons started early laparoscopic 
cholecystectomy although still only minorities 
of surgeons8,9,10 att empt this timing approach. In 
terms of exact timing of surgery, patient compli-
ance, complications rate and cost eff ectiveness 
of these procedures to decrease morbidity and 
mortality is still controversial11.

Th e aims of this study are to compare the results 
of early and delayed laparoscopic cholecystec-
tomy in terms of hospital stay, cost eff ectiveness, 
complications rate, conversion to open chole-
cystectomy, patient compliance, and advantage 
or disadvantages of these procedures to decrease 
morbidity and mortality.

Materials and Methods:
Th is prospective, comparative study was con-
ducted in King Fahad Hospital, Surgical Ward 
Al-Madinah Al-Munawara which is a more than 
500 bedded tertiary care center. Th e duration 
of study was for two years from February 2014 
to January 2016. Th e compared variables in this 
study were; hospital stay, cost eff ectiveness, 
complications during and aft er procedures, con-
version to open cholecystectomy, patient com-
pliance in terms of recovery period, morbidity 
and mortality in either of the two groups. Th e 

patients were divided into two groups without 
diff erence of age and sex. In group A, the patients 
presented fi rst time in emergency with signs and 
symptoms of acute cholecystitis within 72 hours 
of onset of symptoms. In group B, all other pa-
tients later than 72 hours duration of symptoms 
being fi rst treated conservatively with antibiot-
ics and called for interval or delayed cholecys-
tectomy aft er 6 to 12 weeks were part of this 
study. Patients with repeated att acks or already 
diagnosed cases of symptomatic cholilithiasis 
were also included in this group. Th e number 
of patients in each group; Group A for early 
laparoscopic cholecystectomy and Group B for 
delayed laparoscopic cholecystectomy was50.
Th e Group A, patients presented in emergency 
all were investigated for complete blood count, 
blood glucose, liver function tests, alkaline 
phosphatase, serum amylase and renal function 
tests. Ultrasonography was done for all patients 
in emergency department. Diagnosis of acute 
cholecystitis was confi rmed by taking detailed 
history of right hypochondrial pain radiating 
to right shoulder, nausea, vomiting and clinical 
examination with positive Murphy’s sign, raised 
white blood cells and sonographic evaluation of 
distended, thicken edematous wall gallbladder, 
pericholecystic fl uid and presence of gallstones. 
Informed consent was taken aft er well explaining 
the results of early surgery with special empha-
sis for conversion rate to open cholecystectomy 
and higher complication rate. Informed consent 
was also taken from group B patients aft er com-
plete investigation and confi rmation of diagno-
sis and indications for elective cholecystectomy. 
Patients excluded from this study were those; 
unfi t for laparoscopic surgery, with previous ab-
dominal surgery and which during fi rst att ack 
developed acute pancreatitis, acute cholangitis, 
jaundice and stones in common bile duct. All 
patients in both groups were operated in King 
Fahad Hospital Al-Madinah Al-Munawara. Aft er 
surgery patients were shift ed to in-patient surgi-
cal ward of this hospital. Patients were followed 
up for 4 month aft er surgery to see the morbid-
ity and other complications. Data was analyzed 
by applying student t-test and z test score for cal-
culating two population proportions.
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Discussion:
Th is comparative, prospective study was con-
ducted in King Fahad Hospital Al-Madinah 
Al-Munawara for the period of two years. Aft er 
the laparoscopic cholecystectomy established 
as a “gold standard” for cholilithiasis, debate for 
timing of early or delayed laparoscopic chole-
cystectomy emerged as a controversial issue12. 
Th e evolving expertise in laparoscopic surgery 
further directed the surgeons to solve this sub-
jective approach of timing that was initially re-
garded as contraindication13 for early interven-
tion in acutely infl amed gallbladder. Across the 
world, a lot of work has been established to rec-
ommend early laparoscopic cholecystectomy14 
which yield early outcome from disease process 
with insignifi cant disadvantages of this early 
timing approach. In this study patients were di-
vided into two groups. 

All patients were operated in King Fahad Hospi-
tal under general anesthesia aft er pre-operative 
review by team of anesthesia. 3rd generation 
cephalosporin 1 Gram was given half hour be-
fore induction and single short postoperatively 
in almost all delayed or elective cases except in 
those who have inadvertently diffi  cult and dis-
tended gallbladder and were aspirated during 
procedure. Injectable antibiotics for acutely 
infl amed cases were started soon aft er fi nal di-
agnosis and continued till the discharge date. 
Patients were given injectable pain killer during 
periods of nothing per oral but replaced with 
oral medication aft er oral free. CO2 was used for 
intraperitoneal insuffl  ation. Th ree ports, supra-
umbilical, epigastric and right lumbar region 
were utilized in majority of cases but the patients 
of acute cholecystitis underwent early cholecys-
tectomy sometimes required fourth port in right 
iliac fossa. In certain acute cases, gallbladder was 
drained by needle aspiration before proceed-
ing for further dissection. Liver bed hemostasis 
done carefully and sub-hepatic drain was placed 
in all patients of both groups and removed aft er 
the drain is less than 5o ml. All patients were dis-
charged aft er morning rounds and hospital stay 
was counted as registered in hospital record. 
Patients were followed up for 4 month for post-
operative complications. Patients were called on 

7th post-operative day for follow up along with 
stitch removal and next follow up visit aft er one 
month of procedure and second follow up visit 
aft er two month of surgery and aft er that patient 
were advised to consult, if they have any morbid 
signs and symptoms.

Hospital stay:
In Group A, patients presenting with fi rst at-
tack in emergency unit of this hospital within 
72 hours of start of symptoms andoperated for 
early laparoscopic cholecystectomy. 28 patients 
were operated within 12 to 24 hours of admis-
sion aft er completing all initial workup and 
confi rmed diagnosis of acute cholecystitis. Th e 
hospital stay for these patients was for 4 days. 14 
patients were operated within 25 to 50 hours of 
admission among this Group A, patients; their 
stay in hospital was for5 days. 6 patients in this 
group were operated within 72 hours of admis-
sion, stayed in hospital for 6 days. Two other pa-
tients operated within 25- 50 hours of admission 
with hospital stay of 8 and 9 days. Th e minimum 
hospital admission stay was 4 days while some 
patients were admitt ed for 9 days. Th e mean 
hospital stay for all 50 patients on an average was 
for 4.48 days as given in following Table 1.

In Group B;35 patients have two times admis-
sions with 6 days hospital stay. 11 patients have 
3 times admissions with 8days hospital stay.2 pa-
tients in this group have 3 admissions and hospi-
tal stay was 9 days while another 2 patients have 
3 admissions for 10 days. Th e minimum hospital 
admission stay in these Group B patients was 6 
days while some patients were admitt ed for up 
to 10 days on diff erent occasions, with an aver-
age mean hospital stay for these Group B pa-
tients was 6.72 days as given in Table 2.

If we compare international studies the average 
hospital stay in early and delayed laparoscopic 
cholecystectomy is 5.2 ± 1.40 versus 7.8 ± 1.65 
days15and 4.5 verses 10 days16 which well cor-
responds to this our present study.

Cost of admission and procedure:
Although the King Fahad Hospital is govern-
ment hospital and treatment for Saudi and en-
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titled patients is free but aft er consultation with 
administration and fi nance department in terms 
of average cost, the average expenditure for a un-
entitled patient in surgical unit of this hospital 
for single day is 450 S.R and the procedure pric-
es for laparoscopic cholecystectomy are 3000 
S.R. for any groups. If we calculate this expen-
diture for the two groups in Saudi Riyals among 

Group A; By multiplying it with average or mean 
hospital stay the cost for one individual patient 
amounts S.R. = 5016 andtotal cost for all 50 pa-
tients is S.R. = 250,800. Similarly in Group B, 
by multiplying admission cost /day with mean 
hospital stay and addition of procedure cost it 
amounts S.R. = 6024 for one patient and S.R. = 
301,200 for total 50 patients. Th e average diff er-
ence of cost among two groups remains S.R. = 
50,400 which is a reasonable amount and can be 
utilized for other purposes as shown in table 3.

If we see the international published literature 
early laparoscopic cholecystectomy is cost eff ec-
tive15,16,17 than delayed laparoscopic cholecystec-
tomy. From this data we can calculate diff erence 
of hospital stay and cost in S.R. with p- values as 
is given in table 4 demonstrate

Complication rate:
If we compare the complication rate for these 
two groups, the complications that can be en-
countered during procedure and post-operative-
ly are; bile leakages, signifi cant bleeding during 
procedure, visceral injury, bile duct injury, post-
operative bleeding, fever, jaundice, wound infec-
tion, stricture common bile duct and mortality 
if any during or aft er procedure.

Table 4 shows diff erent complication among 
these two groups.Th e complications encoun-
tered during or aft er procedure are as such. 
Among Group A, 5 patients (10%) have bile 
leakage during procedure but 2 of the them de-
veloped bile collection in drain post-operatively. 
5 patients (10%) have signifi cant bleeding that 
necessitated insertion of 4th port for hemosta-
sis while 3 patients (6%) have signifi cant post-
operative bleeding. Signifi cant bleeding means 
about 150-200ml bloody discharge collected 
in drain. 2 patients (4%) underwent additional 
procedures. 

1. One patient have choledocho-duedenal 
fi stula found aft er adhenolysis during lapa-
roscopic cholecystectomy. Th is patient was 
operated on 2nd day of admission, repaired 
by open conversion and patient recovered 
well and discharged on 7th post-operative 

Table 1: Shows number of patients, procedure timing aft er admission, hospital stay and mean 
hospital stay for all those underwent early laparoscopic cholecystectomy

No. of patients Procedure timing 
aft er admission in ER  

(hours)

Hospital stay 
(days)

Total hospital 
stay(days)

28 12 - 24 4 96

14 25 - 50 5 75

6 51- 72 6 36

1 25-50 8 8

1 25-50 9 9

Total 50 patients stay (days)                                                 224

  Mean hospital stay in days for (ELC):                      219/50=      4.48 days

Table II: Shows No. of patients, number of admissions, hospital stay and mean hospital stay for 
all those underwent delayed laparoscopic cholecystectomy

No. of patients Number of admissions Hospital stay 
(days)

Total hospital 
stay(days)

35 2 6 210

11 3 8 88

2 3 9 18

2 3 10 20

Total 50 patients stay (days)                                                 336

Mean hospital stay in days for (DLC):                         336/50=      6.72 days

Table III: Shows total diff erence of cost in Group A and Group B
Groups Admission 

cost /day 
in S.R

Proce-
dure cost 

in S.R

Mean hos-
pital stay 

(days)

Cost for 
single in 
S.R

Number 
of total 
patients 

Cost for 
all in S.R

Group A 450 3,000 4.48 5016 50 250,800

Group B 450 3,000 6.72 6024 50 301,200

Diff erence of cost (more cost than Group A) among 50 patients in (DLC)
is: S.R.

50,400

Table IV: Shows diff erence of hospital stay  days and cost in S.R. with p-values between two 
groups 

Group Early cholecystec-
tomy (n=50)

Delayed cholecystec-
tomy

p- value

Hospital stay in days 4.48 6.72 0.211

Cost of procedure in S.R. 250,800 301,200 0.500

p- values <0.05 are insignifi cant
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day with total 9 days of admission. Figure 
1 illustrated with arrows to show choledo-
cho-duedenal fi stula.

2. One patient have slipped stone and ERCP 
done on 4th post-operative day as patient 
developed mild icterus clinically with post-
operative conjugated bilirubin of 3.2 mg/
dl and ultrasonography visualized 10.5 mm 
CBD and stone at distal end of CBD. Pa-
tient recovered well post-operatively and 
discharged with 8 days of admission. 

Th ese same above 2 patients (4%) developed 
post-operative jaundice as well and recovered 
well. In this group A, 5 patients (10%) devel-
oped fever more than 380C but less than 39.50C 
and responded with post-operative antibiotics. 
3 patients (6%) in this group have mild wound 
infection, two at umbilical port incision and one 
in epigastric port incision. All 3 wounds were 
opened and recovered well within 15 days, heal-
ing by secondary intention. In terms of morbid-
ity 7 patients (14%) complained of dyspeptic 
symptoms, 8 patients (16%) have mild pain 
around the port sites, two patients (4%) have 
stitch granuloma and 3 patients (6%) developed 
hypertrophic scars.

Among Group B, bile leakage was observed 
among 3 patients (6%). Among these 3 patients 
two patient have diffi  cult dissection due to fi -
brosis and thick wall of gallbladder that led to 
perforation per-operatively. One patientamong 
these 3 patients per-operatively has distended 
gallbladder. Gallbladder was aspirated but there 
was bile leakage and even aft er aspiration the 
laparoscopic visual image was not clear and he 
developed not only bile leakage and bleeding 
but it necessitated conversion to open cholecys-
tectomy. Th is same patient has post-operative 
bleeding that was observed to be 180 ml in total. 
One patient developed post-operative fever of 
380C and recovered with antibiotics while only 
one patient which was converted to open chole-
cystectomy have wound infection in two stitch-
es on lateral corner of wound and healed well by 
secondary intention. None of the patient in this 
group has any additional procedure, bile duct 
injury, jaundice, stricture common bile duct and 
mortality during follow up period. Although 
stricture common bile duct may appear late but 
till the end of study no patient has been reported 
with such complaints. As far as morbidity is con-
cerned, 5 patients (10%) complained of dyspep-
tic symptoms, 7 patients (14%) have mild pain 
around the port sites, one patient (2%) have 
stitch granuloma and 2 patients (4%) developed 
hypertrophic scars as given in table 4. 

 If we compare international studies for diff erent 
complications encountered during procedure 
or post-operatively in these two groups; there 
are controversial results for early and delayed 
laparoscopic cholecystectomy complications 
rate although correspond with this present 
study. Some studies reported more while others 
have less and diff erent rates of these complica-
tions such as; bile leakage, conversion rate, in-
traoperative bleeding, wound infection, CBD 
injury,additional procedures, and morbidity. 
Th e main point to be mentioned here is that 
there is no signifi cant diff erence18 in inta-opera-
tive or post-operative complications during ear-
ly or delayed laparoscopic cholecystectomy in 
majority of studies and almost all studies there 
is no mortality7,12,19,20. 

Table IV: Shows diff erent complications in Group A, and Group B
Complication Group A (n=50) Group B (n=50) P- VALUES

Bile leakage 5 (10%) 2 (4%) 0.238

Signifi cant bleeding during 
procedure

5 (10%) 1 (2%) 0.092

Bile duct injury 1 (2%) Nil 0.312

Post-operative bleeding 3 (6%) 1 (2%) 0.307

Additional procedure 2 (4%) Nil 0.152

Post-operative fever 5 (10%) 1 (2%) 0.092

Jaundice 2 (4%) Nil 0.152

Wound infection 3 (6%) 1 (2%) 0.307

Stricture common bile duct Nil Nil 0.000

Morbidity 17 14 0.515

a. Dyspeptic symptoms 7 (14%) 5 (10%) 0.535

b. Pain 8 (16%) 7 (14%) 0.779

c. Stitch granuloma 2 (4%) Nil 0.152

d. Hypertrophic scars 3 (6%) 2 (4%) 0.645

Mortality Nil Nil 0.000

p- values <0.05 are insignifi cant
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Conversion to open cholecystectomy:
Among Group A, all patients started with lapa-
roscopic cholecystectomy but 3 patients(6%) 
were converted to open cholecystectomy. 

1. On patient have very short cystic duct with 
gangrenous gallbladder and it was not pos-
sible to apply clamps as there are greater 
chances of slippage of clamps postopera-
tively and in long term chances of common 
bile duct stricture. Figure 2 represent gan-
grenous gallbladder and short cystic duct.

2. Another one patient have marked infl am-
mation and omental adhesion and he devel-
oped bleeding during separation of adhe-
sive omentum as the anatomy was unclear 
and bleeding was signifi cant so he was con-
verted to open cholecystectomy. 

3. In third patient, aft er identifi cation of struc-
tures choledocho-duedenal fi stula was no-
ticed, it was also converted to open chole-
cystectomy with repair of fi stula.

Among Group B; 1 patient (2%) was converted 
to open cholecystectomy. Th is patient has in-
advertently distended gallbladder without sign 
and symptoms of acute infl ammation. On aspi-
ration there was mucocele and laparoscopic vi-
sual image was not clear and he developed bile 
leakage and bleeding, the source of bleeding was 
not obvious and procedure was converted to 
open cholecystectomy. Th ese results are shown 
in Figure 3

If we compare this conversion rate with inter-
national work done in various studies it ranges 
from 24%: 8% 7 and 4:0%11 in diff erent studies-
during early and delayed laparoscopic cholecys-
tectomy respectively while in this present study 
the conversion rate in early laparoscopic chole-
cystectomy is 6% and in delayed laparoscopic 
cholecystectomy it is 2%.

Patient compliance:
In terms of patient compliance if we compare 
both study results, patients in Group A, has sin-
gle admission, less hospital stay, low cost, with-

out any signifi cant morbidity and no mortality 
but slightly higher complication and conversion 
rate. In Group B, patients experienced more than 
one admission, more hospital stay, high cost but 
lesser complication rate without any signifi cant 
morbidity or mortality. Overall Group A, pa-
tients have bett er compliance than Group B. If 
we compare this with international data it is well 
stated in almost all studies that patient are well 
compliant, comfortable and more advantage of 
early return to work, less hospital stay and lower 
cost7,11,20 in early laparoscopic cholecystectomy.

Results:
In this prospective, comparative study con-
ducted in King Fahad Hospital Al-Madina Al-
Munawarah, among 50 patients in Group A, 
the mean hospital stay was 4.48 days with av-
erage cost for single patient of  S.R. 5016 and 
50 patients S.R. 250,800 while in Group B, the 
mean hospital stay was 6.72 days and average 
cost for single patient was S.R. 6024 while 50 
patient costs S.R. 301,200 with a diff erence of 
extra amount of S.R. 50,400 for this group. As 
far as complications are concerned in Group A, 
5 patients (10%) have bile leakage, 5 patients 
(10%) and 3 patients (6%) have signifi cant 
bleeding during procedure and post-operative 
respectively. Two patients underwent addi-
tional procedures while 3 patients (6%) were 
converted to open cholecystectomy. 5 patients 
in this group developed post-operative fever, 2 
patients (4%) jaundice, 3 patients (6%) wound 
infection. Moreover 7 patients (14%) in this 
group complained for dyspeptic symptoms, 8 
patients (16%) have mild pain around stitches, 
2 patients (4%) developed stitch granuloma, 
and 3 patients reported with hypertrophic scars 
without any mortality in this group. Among the 
Group B, 2 patients (4%) have bile leakage, 1 
patient (2%) during procedure and 1 patient 
(2%) post-operative have signifi cant bleeding. 
No patient underwent additional procedures 
while 1 patients (2%) was converted to open 
cholecystectomy. 1 patients (2%) in this group 
developed post-operative fever, none of them-
jaundice and 1 patients (2%) wound infection. 
Moreover 5 patients (10%) in this group com-
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plained for dyspeptic symptoms, 7 patients 
(14%) have mild pain around stitches, none of 
them developed stitch granuloma but 2 patients 
reported with hypertrophic scars without any 
mortality in this group.

Conclusion:
Th is prospective, comparative study concluded 
that the patients undergoing early laparoscopic 
cholecystectomy are more compliant, have less 
hospital stay, cost eff ective although higher con-
version rate than delayed cholecystectomy but 
acceptable and fewer more complications than 
delayed laparoscopic cholecystectomy. Early 
laparoscopic cholecystectomy is strongly recom-
mended in symptomatic cholilithiasis patients 
when compared with delayed cholecystectomy 
in which patient has multiple admissions, hos-
pital visits, more hospital stay, higher cost with 
insignifi cant diff erence of complications and 
morbidity or mortality.
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