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ABSTRACT 

BACKGROUND 

Comparing the operative duration and the pain scores in patients undergoing Single Port Laparoscopic Cholecystectomy (SPLC) 

vs. multiple port laparoscopic cholecystectomy (MPLC). 

 

MATERIALS AND METHODS 

In this comparative randomised study, 100 patients diagnosed as having gall stones, who fit into the inclusion criteria; 50 patients 

were included in the single port laparoscopic cholecystectomy (SPLC) Group and 50 Multiple Port Laparoscopic Cholecystectomy 

(MPLC) Group. 

 

RESULTS 

Out of 50 patients operated by SPLC, 13 were males and 37 were females with mean age of 38.62±12.56 years. In the MPLC group 

distribution was 9 males and 41 females in a total of 50 patients and the mean age was 37.86±11.31 years. Mean operative time in 

SPLC group was significantly higher than the MPLC group. Mean VAS pain score at 12, 24, 36 and 48 hrs. was significantly lower in 

SPLC group as compared to MPLC group; which was significant at all times. Mean NRS pain score at 12, 24, 36 and 48 hrs. was lower 

in SPLC group as compared to MPLC group; which was significant at 24 and 48 hrs., but not significant at 12 and 36 hrs. Mean VDS 

pain score at 12, 24, 36 and 48 hrs. was significantly lower in SPLC group as compared to MPLC group, which was significant at all 

times. Mean FPS pain score at 12, 24, 36 and 48 hrs. was lower in SPLC group as compared to MPLC group, which was significant at 

12, 24 and 36 hrs. but not significant at 48 hrs. 

 

CONCLUSION  

In early post-operative hours, VAS and VDS scores were lower in SPLC than MPLC which was significant all the time, but NRS and 

FPS scores were not significant in all the early hours in spite of higher operative time in SPLC. 
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INTRODUCTION 

Cholelithiasis is found in a large number of people, though 

asymptomatic. Worldwide occurrence of gallstones varies 

from 6-20%.[1] Asymptomatic gallstone patients develop 

complications at an annual rate of 1-2%.[2] Laparoscopic 

Cholecystectomy (LC) was first undertaken by Philippe 

Mouret in France in 1987[3] and today laparoscopic 

cholecystectomy is the gold standard in the management of 

symptomatic gall bladder stones, the benefits conferred by 

Minimal Access Surgery (MAS) include reduced post-operative  
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pain, decreased hospital stay, less scaring and few incisions.(4) 

In the quest for making MAS more patient friendly in terms of 

better cosmesis and reduced post-operative pain, Single Port 

Laparoscopic Cholecystectomy (SPLC) has emerged as a novel 

technique. Navarra et al (1997)[5] were the first to perform 

SPLC, demonstrating its technical feasibility and suggesting 

that it may prove advantageous in selected patients. 

Nowadays, traditional Multiport Laparoscopic 

Cholecystectomy (MPLC) eventually has emerged as the most 

widely performed laparoscopic procedure. We are again at 

crossroads where surgeons are re-examining a gold standard 

procedure in the face of a surgical innovation. For any new 

technique to offer the safety and feasibility of the previously 

available technique as well as has potential to confer further 

benefits. To examine the pain scores, we conducted a 

prospective and comparative cohort study between two 

groups of patients who underwent SPLC and MPLC. 

 

AIMS AND OBJECTIVES 

Study to compare the operative duration and post-operative 
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pain after Laparoscopic cholecystectomies done by Single Port 

vs. Multiple Port. 

 
MATERIAL AND METHODS 

This comparative randomised study was conducted in 

Department of Surgery, M.L.B. Medical College, Jhansi, from 

01.01.14 to 30.06.15; 100 consecutive patients who fit into the 

inclusion criteria were included in the study; 50 patients were 

included in the Single Port Laparoscopic Cholecystectomy 

(SPLC) Group and 50 Multiple Port Laparoscopic 

Cholecystectomy (MPLC) Group. An informed consent was 

taken from all patients before enrolment in the study. 

The inclusion criteria were age of patient between 15 and 

75 years and diagnosis of chronic/acute cholecystitis, 

symptomatic cholelithiasis, Gall Bladder (GB) polyp, GB 

Sludge, empyema, mucocele. The exclusion criteria were 

severe comorbid conditions (uncontrolled diabetes, 

hypertension, severe direct hyperbilirubinaemia) and ASA 

Grade 4. 

The technique of Multiple Port Laparoscopic 

Cholecystectomy (MPLC) was performed using a four-trocar 

approach in routine cases, Single Port Laparoscopic 

Cholecystectomy (SPLC) has been performed using single 

umbilical incision. 

All operations were performed by experienced surgeons 

and data for the study were prospectively collected and 

recorded on Microsoft Excel(R) worksheet. 

 

RESULTS 

 

Age 

(Yrs.) 

No. of Patients 

(MPLC) (%) 

No. of Patients 

(SPLC) (%) 

1-10 0(0%) 0(0%) 

11-20 2(4%) 1(2%) 

21-30 15(30%) 16(32%) 

31-40 17(34%) 15(30%) 

41-50 11(22%) 10(20%) 

51-60 3(6%) 6(12%) 

>60 2(4%) 2(4%) 

Total 50(100%) 50(100%) 

Table 1: Age Wise Distribution (MPLC & SPLC) 

 

 

Parameter 

SPLC MPLC 

P Value Mean±SD 

(n=50) 

Mean±SD 

(n=50) 

Age (Yrs.) 38.62±12.66 37.86±11.31 

0.3789 

(Not 

Significant) 

Table 2: Comparison of Age in Study Groups 

 

 

Sex 

No. of Patients 

(Percentage) 

(SPLC) 

No. of Patients 

(Percentage) 

(MPLC) 

Female 37(74%) 41(82%) 

Male 13(26%) 9(18%) 

Total 50(100%) 50(100%) 

Table 3: Sex Wise Distribution (In SPLC & MPLC) 

 

SPLC 

(50) 

MPLC 

(50) 

P Value 

 

24.9±9.00 19.32±7.36 0.0004 (S) 

Table 4: Comparison of the Mean of Operative Time in 

the SILC and BSLC 

 

 

 12 Hrs. 24 Hrs. 36 Hrs. 48 Hrs. 

SILC 

(50) 

4.58± 

0.6105 

3.92± 

0.5970 

3.28± 

0.5168 

2.69± 

0.4062 

SLC 

(50) 

5.16± 

0.9234 

4.56± 

0.9304 

3.8± 

0.7764 

3.14± 

0.6854 

P Value 
0.0004 

(S) 

0.0001 

(S) 

0.0002 

(S) 

0.0003 

(S) 

Table 5: Comparison of the Mean of Pain Score of Visual 

Analogue Scale (VAS) in the SPLC & MPLC 

 

 

 12 Hrs. 24 Hrs. 36 Hrs. 48 Hrs. 

SILC 

(50) 

5.24± 

0.4314 

4.1± 

0.7071 

3.26± 

0.4430 

2.8± 

0.5345 

SLC (50) 
5.36± 

0.7494 

4.62± 

0.7253 

3.76± 

0.7439 

3.08± 

0.5656 

P Value 
0.3289 

(NS) 

0.0005 

(S) 

0.9996 

(NS) 

0.0125 

(S) 

Table 6: Comparison of the Mean of Pain Score of 

Numeric Response Scale (NRS) in the SPLC & MPLC 

 

 

 12 Hrs. 24 Hrs. 36 Hrs. 48 Hrs. 

SILC 

(50) 

3.38± 

0.6023 

3.1± 

0.5439 

2.32± 

0.6527 

1.92± 

0.6006 

SLC (50) 
3.76± 

0.7439 

3.48± 

0.6773 

2.78± 

0.8919 

2.44± 

0.9071 

P Value 
0.0060 

(S) 

0.0026 

(S) 

0.0041 

(S) 

0.0010 

(S) 

Table 7: Comparison of the Mean of Pain Score of Verbal 

Descriptor Scale (VDS) in the SPLC & MPLC 

 

 

 12 Hrs. 24 Hrs. 36 Hrs. 48 Hrs. 

SILC 

(50) 

5.26± 

0.9648 

3.88± 

0.4797 

2.84± 

0.9913 

1.76± 

0.7708 

SLC (50) 
5.88± 

0.7461 

4.6± 

0.9258 

3.72± 

0.9905 

3± 

1.0879 

P Value 
0.0005 

(S) 

0.0001 

(S) 

0.0001 

(S) 

0.9921 

(NS) 

Table 8: Comparison of the Mean of Faces Pain Scale 

(FPS) in the SPLC & MPLC 

 

DISCUSSION 

Out of 50 patients operated by SPLC, 13 were males and 37 

were females. In the MPLC group, distribution was 9 males and 

41 females. Majority of patients were in 20-40 years’ age group 

(62% in SPLC vs 64% in MPLC). The mean age of patients in 

SPLC group was 38.62±12.56 years and in MPLC group was 

37.86±11.31 years and there is no significant difference 

between the mean age of two groups (Table 1). 
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 Age (Yrs.) Sex (%) 

  Male Female 

Our 

Study 

Total 38.24±11.95 22 78 

SILC 38.62± 12.56 13 37 

SLC 37.86±11.31 9 41 

Hodgett, 

et al (2009)[6] 
50 (median) 20.6 79.3 

Rao PP, 

et al (2008)[7] 
23-67 (range) 20 80 

Lee, 

et al (2009)[8] 

47.5±12.2 

(mean) 
35.1 64.8 

Table 9: Comparison of Age and Sex Distribution with 

Other Studies 

 

Like most other studies showing female preponderance 

(Table 3), our study also shows significant female 

preponderance. In our study, mean operative time in SPLC 

group was higher (24.9+9 minute) than the MPLC group 

(19.32+7.36 minute), which was significant (Table 4). 

Operative time was reported in four RCTs, two studies 

reporting a longer operative time in the SPLC group (Phillips 

et al 2011[9]; Tsimoyiannis et al 2010[10]), and two studies 

reporting no significant difference between the two groups 

(Cao et al 2011[11]; Lai et al 2011[12]). Cao et al (2011)[11] 

reported that operative time decreased considerably from 100 

minutes for the first SPLC to less than 60 minutes after the fifth 

operation, then stabilised to approximately 50 minutes. 

Prasad et al (2011)[13] reported that the mean operative time 

for the first 50 SPLC cases (79.2 minutes) was significantly 

higher when compared to the operative time for the second 50 

cases (54.32 minutes) (P < 0.05). In the case series by Ersin et 

al (2010),[14] 24 the duration of surgery for single port 

cholecystectomy ranges from 105-110 mins. with a mean of 94 

mins. Prospective randomised study by Deveci U. et 

al(2010)[15] concluded that operating time was significantly 

longer in SPLS group as compared with MPCL group (73 

minutes vs. 48 minutes; P < 0.05). Culp et al[16] concluded that 

operative time was significantly longer in the SPLC group. An 

average of 65 minutes was needed to complete a SPLC (range 

35–141) versus 51 minutes (range 24–109) for a MPLC (P < 

0.001). Bucher P et al (2011)[17] concluded that operating 

times and complications were similar in the two groups. Better 

pain profiles and lower analgesia requirements were recorded 

in the LESS group (P < 0·001). In our study the mean VAS pain 

score at 12, 24, 36 and 48 hrs. was significantly lower in SPLC 

group as compared to MPLC group, which was significant at all 

times. Postoperative pain was assessed in four RCTs. 

Cao et al (2011)[11] reported that mean VAS pain scores 

were not significantly different between the SPLC (2.3±0.9) 

and MPLC (2.6±1.2) groups (P=0.435) on the first 

postoperative day. Similarly, mean VAS pain scores were not 

significantly different between the SPLC (1.3±0.7) and MPLC 

(1.5±0.5) groups (P=0.417) on the third postoperative day. 

The study by Lai et al (2011)[12] reported that median VAS pain 

scores were not significantly different between the SPLC (4.5, 

range 2-8) and MPLC (4.0, range 2-7) groups (P=0.203) six 

hours after surgery; however, pain was significantly higher in 

the SPLC group (1, range 0-3) compared with the MPLC group 

(0, range 0-2) (P=0.048) on the seventh postoperative day. 

Phillips et al (2011)[9] reported that average VAS pain scores 

were higher in SPLC patients compared with MPLC patients at 

3, 5 and 30 days after surgery; however, no significant 

differences between the groups were observed at any other 

time points. Despite the differences in pain scores, no 

significant differences in pain medication used between the 

two groups were observed immediately following surgery or 

at 1, 3 or 5 days or 1 or 2 weeks after surgery. Tsimoyiannis et 

al (2010)[10] reported that abdominal pain was significantly 

higher in MPLC patients compared with SPLC patients at 12, 

24, 48 and 72 hours after surgery, while shoulder pain was 

significantly higher in MPLC patients compared with SPLC 

patients at 6, 24, 48 and 72 hours after surgery.  

Froghi et al (2011)[18] reported that mean VAS pain scores 

six hours after surgery were not significantly different in the 

SPLC (4.4±2.3) and MPLC (5.1±2.7) groups (P=0.115). 

Similarly, mean VAS pain scores 24 hours after surgery were 

not significantly different in the SPLC (2.8 ± 2.1) and MPLC 

(3.8±2.0) groups (P=1.0). At the 2-week and 2-month follow-

up telephone interview, patients in both groups reported 

slight pain at the umbilical incision site. The study by Prasad 

et al (2011)[13] reported that mean VAS pain scores eight hours 

after surgery were not significantly different in the SPLC (2.62) 

and MPLC (2.78) groups (P=0.176). The mean VAS pain score 

for the first 50 SPLC cases (2.84) was significantly higher when 

compared to the mean pain score for the second 50 cases 

(2.58) (P=0.026). Vidal et al (2011)[19] reported that the 

median VAS pain score one day after surgery was not 

significantly different in the SPLC group (3, range 1-5) 

compared with the MPLC group (4, range 1-8) (P=0.311). 

Madureira FA et al (2013)[20] concluded that the mean VAS 

score for pain at hour 3 was 2.0 points (0-7) for the SPLC group 

and 4.0 (0-10) for the MPLC group (p = 0.07), and at 

postoperative hour 24 it was 0.3 points (0-6) for LESS and 2.3 

(0-10) for LC (p = 0.03). A randomised controlled study 

conducted by Mingwei Zheng et al (March 2012).[21] They 

concluded less pain score with SPLS as compared to 

conventional laparoscopic cholecystectomy.  

Liangyuan Geng et al (Oct 2013)[22] also concluded SPLC 

was superior to MPLC in postoperative pain within 12 hrs. 

(VAS in 3-4 hrs., WMD = -0.704, P = 0.026; VAS in 6-8 hrs., 

WMD = -0.613, P = 0.010). MPLC was superior to SPLC in 

Operating Time (OT) (WMD = 13.613, P < 0.001) and need of 

additional instruments (OR = 7.448, P < 0.001). Similar results 

was conducted by Alberto Arezzo et al (July 2013)[23] and 

according to them visual analogue pain score at 24 hrs. after 

surgery was low in patients of SPLS in comparison with 

patients of MPCL. In a study by AbdEllatif M E et al (2013)[24] 

concluded that SPLC patients have an improved pain profile at 

4, 12 and 24 hrs. Asakuma M et al (2011)[25] concluded that 

VAS score on day 1 after surgery was significantly less in the 

SPLC group than in the MPLC group: median (range) 24 (12-

38) versus 45 (33-57) mm (P = 0·002). Significantly, fewer 

patients in the SPC group required analgesia (9 of 24 versus 19 

of 25 in the LC group; P = 0·007). A study by Bucher P et al 

(2011)[15] concluded better pain profiles and lower analgesia 

requirements were recorded in the SPLC group (P < 0·001). A 

randomised controlled trial by Chang SK et al (2015)[26] 

concluded SPLC was non-inferior for pain at umbilical sites at 

rest and at extra-umbilical sites at all times. At 24 hours 

postoperatively, SPLC was associated with significantly less 

pain at extra-umbilical sites (rest: P = 0.002; movement: 

P = 0.004). Wong JS et al (2012)[27] after using visual analog 

scale concluded that the postoperative pain score was 
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significantly lower in the SPLC group (2.9±1.6 in SPLC group 

vs. 4.8±1.5 in MPLC group (P < 0.01). Deveci U. et al (2013)[15] 

concluded higher pain scores in SPLS group versus MPCL 

group in postoperative day 1 (P < 0.05). A study conducted by 

Joseph SP et al (Sept 2011)[28] compared SPLS with the gold 

standard. No significant difference were noted in the pain 

score of both surgeries. Similar result was also found by Lee 

PC et al (2010)[8] in a randomised clinical trial of single incision 

laparoscopic cholecystectomy versus mini-laparoscopic 

cholecystectomy. 

In our study, the mean NRS pain score at 12, 24, 36 and 48 

hrs. was lower in SPLC group as compared to MPLC group. 

There was significant difference in the mean NRS pain score in 

SPLC group as compared to MPLC group at 24 and 48 hrs., but 

no significant difference was found at 12 and 36 hrs. (Table 6). 

In our study, the mean VDS pain score at 12, 24, 36 and 48 hrs. 

was significantly lower in SPLC group as compared to SLC 

group, which was significant at all times (Table 7). In our study 

the mean FPS pain score at 12, 24, 36 and 48 hrs. was lower in 

SPLC group as compared to MPLC group. There was significant 

difference in the mean FPS pain score in SPLC group as 

compared to MPLC group at 12, 24 and 36 hrs., but no 

significant difference was found at 48 hrs. (Table 9). There is 

no study found in literature, which has compared post-

operative pain in patients undergoing SPLC vs. MPLC on NRS, 

FPS and VDS scale. 

 

CONCLUSION 

Based on the comparative evidence presented in this study, 

the following conclusions were made: 

1. Patients presenting to M.L.B. Medical College with gall 

stone diseases belong to significantly younger group and 

shows significant female preponderance. 

2. Mean operative time in SPLC group was significantly 

higher than the MPLC group. 

3. Mean VAS pain score at 12, 24, 36 and 48 hrs. was 

significantly lower in SPLC group as compared to MPLC 

group, which was significant at all times. 

4. Mean NRS pain score at 12, 24, 36 and 48 hrs. was lower in 

SPLC group as compared to MPLC group, which was 

significant at 24 and 48 hrs. but not significant at 12 and 

36 hrs. 

5. Mean VDS pain score at 12, 24, 36 and 48 hrs. was 

significantly lower in SPLC group as compared to MPLC 

group, which was significant at all times. 

6. Mean FPS pain score at 12, 24, 36 and 48 hrs. was lower in 

SPLC group as compared to MPLC group, which was 

significant at 12, 24 and 36 hrs. but not significant at 48 

hrs. 
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