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Abstract

Purpose: To compare the outcomes of patients undergoing uncomplicated laparoscopic gynecologic procedures with and without drain-
age, and investigate the effects of drainage on postoperative shoulder pain, hospital stay and analgesic medications.

Patients and Methods: In this randomized clinical trial, 92 patients undergoing uncomplicated laparoscopic gynecologic procedures at
Pars Hospital, Tehran, Iran, between April 2012 and July 2014 entered the study. Patients were randomly divided into two groups: one group
received a drain at the end of operation, whereas the second group didn'’t receive a drain. For patients closed with drainage, Hemovac
plastic passive drains were inserted without negative pressure. Severity of the patients’ postoperative shoulder pain was evaluated at rest
using the 10-point visual analogue scale (VAS) at 12 h, 24 h, and 48 h after surgery.

Results: There was no difference between the two groups regarding age, weight, height, BMI, the cause of surgery and the blood loss
during the surgery. At 12 h and 24 h after surgery, the shoulder pain was statistically lower in the group with drainage (P < 0.001 for both).
There was no statistically significant difference between mean VAS scores of the case and control group at 48 hours post-surgery (P =
0.806). A significantly higher postoperative demand for analgesics was observed in the control group (P < 0.001). There was no statistically
significant difference between two groups regarding the length of hospital stay.

Conclusion: Our findings suggest that drainage may be useful to prevent postoperative shoulder pain among patients undergoing gyne-
cological laparoscopic surgeries and decrease the need for pain medication. Further studies are recommended to assess the feasibility and
cost effectiveness of using this method for reducing the postoperative shoulder pain.
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Introduction

ued utilization of operative laparoscopy by gynecologists

necessitates further refinement of pain management fol-
lowing these procedures.! Laparoscopic postoperative pain is a
complex and multifactorial phenomenon.? The various sources of
pain in this procedure, include shoulder tip pain, operative disrup-
tion of tissues, and port site pain.2 The incidence of shoulder pain
following laparoscopy has been reported to vary between 35%
and 80% decreasing the patient’s satisfaction.>*

During laparoscopic procedures carbon dioxide is insufflated
in order to distend the peritoneal cavity creating a pneumoperi-
toneum and some residual gas inevitably remains in the peritoneal
cavity.*® It has been suggested that post laparoscopic shoulder pain
is mainly produced by this CO, retention in peritoneal cavity.>’
Other causes of shoulder pain are thought to be peritoneal irrita-
tion by carbonic acid and losing the suction support of the liver by
creation of a subdiaphragmatic space.” One study has compared
the volume of residual gas with the severity of pain that women

T he widespread use of diagnostic laparoscopy and contin-

Authors’ affiliations: 'Pars Advanced and Minimally Invasive Manners Re-
search Center, Pars Hospital, Tehran, Iran, 2Minimally Invasive Techniques Re-
search Center in Women, Tehran Medical Sciences Branch, Islamic Azad Univer-
sity, Tehran, Iran. -
*Corresponding author and reprints: Shahla Chaichian MD, Minimally Inva-
sive Techniques Research Center in Women, Tehran Medical Sciences Branch,
Islamic Azad University, Tehran, Iran. Address: Khaghani St. Shariati Ave. Is-
lamic Azad University, Tehran Medical Sciences Branch, Tehran, Iran. Tel: +98-
2122602478, +98-9121303626, E-mail: shahlachaichian@yahoo.com.

Accepted for publication: 17 December 2015

experience after gynecologic laparoscopic procedures and found
that the amount of residual gas volume and the severity of pain
are correlated.>’

Various techniques have been attempted to decrease the pain
following laparoscopy;®* pulmonary recruitment maneuver2°
gasless laparoscopy,’® intraperitoneal local anaesthesia,**? itra-
peritoneal infusion of saline,®® and reduction in insufflation pres-
sure.’* However, none of these techniques have shown reliable
results.”®

The use of a peritoneal gas drain in the first 4 —6 hours follow-
ing laparoscopy has been reported to decrease the volume of
residual intraperitoneal gas and consequently reduce the pain
during the recovery period,***¥" but a consensus regarding the
effect of this method has not yet been reached.*

In this randomized clinical trial, we compared the outcomes of
patients who underwent uncomplicated laparoscopic gynecologic
procedures with and without drainage, to investigate the effects of
drainage on postoperative shoulder pain hospital stay and analge-
sic medications.

Patients and Methods

This was a randomized clinical trial approved by the local ethics
committee and all patients gave their informed consent. The study
included 92 patients between 22 and 64 years of age undergo-
ing uncomplicated laparoscopic gynecologic procedures at Pars
Hospital, Tehran, Iran, between April 2012 and July 2014, and
who did not develop any intraoperative complications. Patients
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were randomly divided in two groups of 46 patients, one with a
drainage and the other without a drainage. The randomization was
based on a computerized block randomization table and before
the surgery a closed envelope indicating the type of surgery was
handed to the surgeon. The study excluded patients with preoper-
ative shoulder, abdominal or pelvic pain, systemic disease, severe
abdominal and pelvic adhesions and tubo-ovarian abscess, before
or during the operation.

The patients were operated on by the same surgical team. All
patients were given 1 g Cefazolin intravenously as a prophylactic
antibiotic after induction of general anesthesia. Laparoscopy was
performed by direct trocarization and CO, insuffiation, using a
standard four-port method as follow: one 11 mm port was inserted
through the umbilicus for telescope insertion and the other two
5.5 mm ports were inserted through outer upper margins of bilat-
eral rectus muscle sheaths, and an 11 mm suprapubic trocar was
also inserted. The gas pressure was set at 12 — 16 mmHg during
the procedure.

Inall patients the abdominal cavity was washed with 1.5 liters of
warm saline (body temperature serum) at the end of the operation.
After the completion of surgery the abdomen was closed with or
without drainage based on a pre-generated randomization table.
The surgeon used a randomized sequence concealed in a closed
envelope at this point. Patients who needed drainage because of
organ injury, bleeding or infection were excluded from the study.

For patients closed with drainage, Hemovac plastic passive
drains were inserted in suprapubic position in a way that the open-
ing of the drain was tangent to the peritoneum, without negative
pressure. Intra peritoneal placement of the drain was performed
under direct visualization. The drain was in place for at least 24
h. Hemovac drain is a very thin drain which causes less pain and
can be easily retracted.

We applied gentle abdominal pressure to all patients to remove
carbon dioxide passively through the port side. Postoperative pain
was controlled with Diclofenac 100 mg. Doses of Diclofenac 100 mg
were given orally postoperatively if the patients complained about
pain after pain scaling was performed. The following variables
were evaluated and recorded for all patients: age; body mass in-
dex (BMI); surgical details, including operation time, time to first
gas passing and nausea and/or vomiting; length of postoperative
hospital stay; and postoperative complications. These data were
compared between the drainage and non-drainage groups.

Severity of the patients’ postoperative shoulder pain was evalu-
ated at rest using the 10-point visual analogue scale (VAS) at 12 h
and 24 h and 48 h after the surgery. The VAS consists of a non-
graduated 10 cm line ranging from 0 for ‘no pain’ to 10 for ‘pain
as bad as it could be’. Patients were asked to give a score corre-
sponding to their perceived pain. The observers documenting the
pain scores were not aware of this study design and objectives.

The primary aim of this study was to compare the differences
between the drainage and non-drainage groups considering the
shoulder pain scores at 12 h and 24 h and 48 h after surgery and
demand for analgesic medications among patients.

Sample Size Calculation and Statistical Methods

A sample size of 88 (44 per group) was required to detect at
least a 1-point difference at 12 h, and 24 h between groups, with
a power of 80% at the 5% significance level, when the standard
deviation of the pain was assumed to be 1.7 and 1.6 in drain and
no drain groups respectively.® We entered 46 in each group con-
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sidering a 5% chance of patients being lost to follow up.

All the statistical analysis performed by SPSS Version 23
(IBM SPSS Statistics for Windows, Armonk, NY: IBM Corp.).
To check the normal distribution of data, we used Q-Q plot and
Kolmogorov-Smirnov test. To present data we used mean, stan-
dard deviation, median and range. Comparison of the data in the
groups was performed by t-test, Mann-Whitney, Chi-Square test
and Fisher exact tests. P-value less than 0.05 considered statisti-
cally significant.

Results

In drainage group we lost two patients and in non-drainage
group one patient to follow up, so in drainage group 44 patients
and in the non-drainage group 45 patients completed the study
(Figure 1).

Table 1 shows patients characteristics for the two groups. There
was no difference between the two groups regarding age, weight,
height and BMI, the cause of surgery and the blood loss during
the surgery.

Table 1 also shows the mean duration of surgery, which indicates
a statistically significant difference between the case and control
groups showing a longer mean duration of surgery in the case
group.

At 12 h after surgery, considerable shoulder pain (VAS reading
higher than 2) was detected in 29 patients (65.9%) in the drainage
group and in 44 patients (97.8%) in the non-drainage group
(P < 0.001). At 24 h after surgery, considerable shoulder pain
was observed in 6 patients (13.6%) in the drainage group and 38
patients (84.4%) in the non-drainage group (P < 0.001), and at
48 h after surgery, considerable shoulder pain was observed in
2 (4.5%) and 2 (4.4%) patients in the case and control groups,
respectively (P = 0.982), (Table 2).

At 12 h after surgery, the mean shoulder pain score was 4.4 + 1.5
and 3.6 + 1.5 in the case group and the control group respectively
indicating a significant difference (P < 0.001) (Table 2), (Figure 2).
Similarly, at 24 h after surgery, the mean shoulder pain was 1.4 +
1.7 and 3.9 £ 1 in the case group and the control group, respec-
tively indicating a significant difference (P < 0.001) (Table 2),
(Figure 2). There was no statistically significant difference be-
tween mean VAS scores of the case and control group at 48 hours
post-surgery (P = 0.806) (Table 2), (Figure 2).

Table 3 shows the number of pain medications in two groups
in the first and second day after the laparoscopic procedure indi-
cating a significantly higher demand for analgesics in the control
group in both days.

There was no statistically significant difference in duration of
hospitalization between the case and control group (P = 0.764).
Also, there was no serious complication observed in either group
one week after laparoscopy.

Discussion

Patients who undergo laparoscopy as a minimally invasive sur-
gery expect less postoperative pain and any kind of pain makes
them more anxious, but shoulder pain is common after laparoscopic
surgery as a result of retained carbon dioxide causing phrenic
nerve irritation. The severity of pain is proportional to the residual
gas volume.>’ Different mechanical and pharmacological methods,
including drainage, have been used to relieve this pain.>*° Drain-
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92 patients
entered the
study

Case group 46

patients

44 patients
completed the
study

Two patients
were lost to
follow-up

Control group
46 patients

45 patients
completed the
study

One patient
was lost to
follow-up

Figure 1. This flowchart shows the number of patients entering the study and also the number of patients completing the study in the case

and control groups.

Table 1. Baseline demographic data of patients entering the study.

Parameter Group P
Total Case Control
Age (years) 0.411t
Mean = SD 375+85 38.3+89 36.8+8.1
Median (range) 36.5 (22 to 64) 37.5 (24 t0 62) 35.5 (22 to 64)
Weight (kg) 0.5141
Mean + SD 65.9+12.2 66.7 £11.2 65 +13.1
Median (range) 65 (7 to 117) 65 (46 to 117) 66.5 (7 to 90)
Height (cm) 0.4461
Mean + SD 162+ 7 163+9 162+5
Median (range) 162 (119 to 179) 163 (119 to 179) 162 (151 to 175)
BMI 0.68771
Mean + SD 252+52 254+53 249+52
Median (range) 24.5 (2.7 to 47.5) 24.1 (17.7 to 47.5) 25.5(2.710 33.1)
Lower than < 18.5 12 (13.6%) 9 (20.9%) 3(6.7%)
b 18.5-24.9 42 (47.7%) 25 (58.1%) 17 (37.8%)
b 25-29.9 29 (33.0%) 8 (18.6%) 21 (46.7%)
More than > 30 5 (5.7%) 1(2.3%) 4 (8.9%)
Type of laparoscopy 0.089*
Endometriosis resection 8(9.0%) 6 (13.6%) 2 (4.4%)
Resection of other ovarian cysts walls 25 (28.1%) 8 (18.2%) 17 (37.8%)
Myomectomy 9 (10.1%) 6 (13.6%) 3 (6.7%)
Hysterectomy 16 (18.0%) 10 (22.7%) 6 (13.3%)
Other 11 (12.4%) 3 (6.8%) 8 (17.8%)
Combined 20 (22.5%) 11 (25.0%) 9 (20.0%)
Blood missing (cc) 0.051%
<200 53 (59.6%) 22 (50.0%) 31 (68.9%)
400-20 28 (31.5%) 16 (36.4%) 12 (26.7%)
600-400 8 (9.0%) 6 (13.6%) 2 (4.4%)
Duration of surgery (hour) 0.024%
1-0.5 18 (20.2%) 5 (11.4%) 13 (28.9%)
2-1 40 (44.9%) 20 (45.5%) 20 (44.4%)
3-2 29 (32.6%) 17 (38.6%) 12 (26.7%)
4-3 2 (2.2%) 2 (4.5%) 0 (0.0%)

tBased on t-test; $Based on Mann-Whitney test; *Based on Fisher exact test.
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Table 2. Pain outcomes in two groups of patients.

Parameter Group Diff 95%Cl P
Total Case Control Lower Upper
Pain 12 hours -1.6 < 0.001%
Mean + SD 44+15 36+15 52+1.1 -2.1 -1.0
Median (range) 4 (0 to 6) 4 (0 to 6) 6 (2 to 6)
VAS > 2 73 (82.0%) 29 (65.9%) 44 (97.8%) -31.9% -46.8% -17.0% < 0.001**
Pain 24 hours -2.5 <0.001%
Mean + SD 26+18 14+£17 39=+1 -3.1 -1.9
Median (range) 2 (0to 6) 1(0to 6) 4 (2o 6)
VAS > 2 44 (49.4%) 6 (13.6%) 38 (84.4%) -70.8% -85.6% -55.8% < 0.001**
Pain 48 hours -0.1 0.806%
Mean + SD 05+1 04+1 05+1.1 -0.5 0.4
Median (range) 0(0to4) 0(0to4) 0 (0to4)
VAS > 2 4 (4.5%) 2 (4.5%) 2 (4.4%) 0.1% -8.7% 8.9% 0.982*
tBased on Mann-Whitney test; *Based on Fisher exact test; **Based on Chi-Square test.
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Figure 2. Pain outcomes in two groups of patients.
Table 3. Analgesic usage in two groups of patients.
Parameter Group Diff 95%Cl P
Total Case Control Lower Upper
First 24 hours <0.001%
Mean + SD 1.7+08 12+£0.7 22+06 -1.0 -1.2 -0.7
Median (range) 2(0to3) 1(0to3) 2(0to3)
No 8 (9.0%) 7 (15.9%) 1(2.2%)
One 22 (24.7%) 21 (47.7%) 1(2.2%)
Two 47 (52.8%) 15 (34.1%) 32 (71.1%)
Three 12 (13.5%) 1 (2.3%) 11 (24.4%)
Second 24 hours 0.007%
Mean + SD 04+06 0305 0.6+0.7 -0.3 -0.6 -0.1
Median (range) 0(0to2) 0(0to2) 1(0to2)
No 56 (62.9%) 34 (77.3%) 22 (48.9%)
One 27 (30.3%) 8 (18.2%) 19 (42.2%)
Two 6 (6.7%) 2 (4.5%) 4 (8.9%)
Total <0.001%
Mean + SD 21+1.2 15+11 28+0.9 -1.3 -1.7 -0.8
Median (range) 2(0to5) 1(0to5) 3(0to4)

tBased on t-test; $Based on Mann-Whitney test; *Based on Fisher exact test.
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age is believed to reduce postoperative pain by removal of gas
in the peritoneal cavity.® In the present study, we found that the
drainage after uncomplicated gynecological laparoscopic proce-
dures has a significant effect on shoulder pain. Our findings are
similar to those of Abbott J.7, who observed decreased severity of
shoulder pain within the first 4 h after gynecological laparascopic
procedures. On the other hand, some other studies have indicat-
ed that drainage does not significantly reduce the postoperative
shoulder pain. For example Georgiou, et al.? performed a ran-
domized study and found that there was no statistically significant
difference between patients with and without drain implemen-
tation after cholecystectomy regarding the shoulder pain, while
drain implementation increased the severity of postoperative pain,
prolonged the operation duration and increased the length of the
postoperative hospital stay.

Some other studies have reported that drainage use reduces
overall postoperative pain.2t? Also a randomized study by
Abbott, et al.” categorized the effect of drainage use on postopera-
tive shoulder pain after minor gynecological laparoscopic surgery
and found that, although drainage use did not change the severity
of shoulder pain preoperatively or at 4, 24, and 48 hours postop-
eratively, its use decreased the incidence of pain. This study also
showed that simple use of an analgesic was more cost-effective
compared with drainage use and did not recommend routine use
of drains to prevent postoperative shoulder pain.’

In a recent review article by Craciunas, et al.* only five studies
evaluating the effect of gas drain following gynecological lapa-
roscopy on pain has been chosen by the authors as being conduct-
ed with acceptable methodology. Out of these three RCTs'722 two
studies”? reported lower incidence of shoulder pain in the
experimental group compared to the control group at4 h
(P <0.05and P <0.02, respectively), while the remaining
study,! reported no difference. We found statistically lower pain
at 12 hours after laparoscopy.

At 24 h, the pain was reported to be similar between the
groups in 2 RCTs,”? but the third RCT* found less pain in
the experimental group (P =0.008) compared to the control
group. In the present study, we found statistically lower pain at 24
hours after the laparoscopy.

At 48 h, one study reported no difference between the
groups®?and 2 studies'” reported less pain in the experimental
group (P =0.0047 and P = 0.03) respectively. In the present study,
we found no difference between the two groups at 48 hours.

They also reported that some RCTs?2% reported similar require-
ment of analgesia between the groups and 1 study’ reported
increased analgesia requirement in the control group at 24 h
and 48 h post laparoscopy. We found a higher need for analgesia
in the control group in the first 24 hours, but not on the second day.

It should be noted that the indications for surgery widely var-
ied in the studies that have examined drainage after gynecologi-
cal laparoscopic surgeries and their effect on shoulder pain. The
present study suffers from a similar limitation due to including
patients with a variety of gynecologic diseases, which might be
the reason for the discrepancy in the results. The present study has
some other limitations, such as the relatively small sample size, as
well as not considering the effect of drainage on abdominal pain.
It seems that larger prospective randomized studies are needed
to re-evaluate the effect of drainage on postoperative pain after
gynecological laparoscopic procedures.

In conclusion, our findings suggest that drainage may be useful
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to prevent postoperative shoulder pain among patients undergoing
gynecological laparoscopic surgeries and decrease the need for
pain medication. Further studies are recommended to assess the
feasibility and cost effectiveness of using this method for reducing
the postoperative shoulder pain.

References

1. Swift G, Healey M, Varol N, Maher P, Hill D. A prospective ran-
domised double-blind placebo controlled trial to assess wheth-
er gas drains reduce shoulderpain following gynaecological laparos-
copy. Aust N Z J Obstet Gynaecol. 2002; 42(3): 267 — 270.

2. Readman E, Maher PJ, Ugoni AM, Gordon S. Intraperitoneal ropi-
vacaine and a gas drain: effects on postoperative pain in laparoscop-
ic surgery. J Am Assoc Gynecol Laparosc. 2004; 11(4): 486 — 491.

3. Kerimoglu OS, Yilmaz SA, Pekin A, Incesu F, Dogan NU, et al. Ef-
fect of drainage on postoperative pain after laparoscopic ovarian cys-
tectomy. J Obstet Gynaecol. 2015; 35(3): 287 — 289.

4.  Craciunas L, Stirbu L2, Tsampras N3. The use of A peritone-
al gas drain following gynecological laparoscopy: A systematic re-
view. Eur J Obstet Gynecol Reprod Biol. 2014; 179: 224 — 228.

5. Jackson SA, Laurence AS, Hill JC. Does post-laparoscopy pain re-
late to residual carbon dioxide? Anaesthesia. 1996; 51(5): 485 — 487.

6. Mouton WG, Bessell JR, Otten KT, Maddern GJ. Pain after laparos-
copy. Surg Endosc. 1999; 13(5): 445 — 448.

7. Abbott J, Hawe J, Srivastava P, Hunter D, Garry R. Intraperitoneal
gas drain to reduce pain after laparoscopy: Randomized masked trial.
Obstet Gynecol. 2001; 98(1): 97 — 100.

8. Sharami SH, Sharami MB, Abdollahzadeh M, Keyvan A. Ran-
domised clinical trial of the influence of pulmonary recruitment ma-
noeuvre on reducing shoulder pain after laparoscopy. J Obstet Gynae-
col. 2010; 30(5): 505 — 510.

9.  Phelps P, Cakmakkaya OS, Apfel CC, Radke OC. A simple clinical
maneuver to reduce laparoscopy—induced shoulder pain: a random-
ized controlled trial. Obstet Gynecol. 2008; 111(5): 1155 — 1160.

10. Guido RS, Brooks K, McKenzie R, Gruss J, Krohn MA. A random-
ized, prospective comparison of pain after gasless laparoscopy and
traditional laparoscopy. J Am Assoc Gynecol Laparosc. 1998; 5(2):
149 - 153.

11. Kahokehr A, Sammour T, Srinivasa S, Hill AG. Systematic review
and meta—analysis of intraperitoneal local anaesthetic for pain reduc-
tion after laparoscopic gastric procedures. Br J Surg. 2011; 98(1): 29
- 36.

12. Kaufman Y, Hirsch I, Ostrovsky L, Klein O, Shnaider I, Khoury E,
et al. Pain relief by continuous intraperitoneal nebulization of ropiva-
caine during gynecologic laparoscopic surgery—a randomized study
and review of the literature. J Minim Invasive Gynecol. 2008; 15(5):
554 — 558.

13. Tsimoyiannis EC1, Siakas P, Tassis A, Lekkas ET, Tzourou H, Kam-
bili M. Intraperitoneal normal saline infusion for postoperative pain
after laparoscopic cholecystectomy. World J Surg. 1998(8): 824 — 828.

14. Donatsky AM, Bjerrum F, Gégenur 1. Surgical techniques to mini-
mize shoulder pain after laparoscopic cholecystectomy. A systematic
review. Surg Endosc. 2013; 27(7): 2275 — 2282.

15. Tsai HW, Wang PH, Yen MS, Chao KC, Hsu TF, Chen YJ. Prevention
of postlaparoscopic shoulder and upper abdominal pain: a random-
ized controlled trial. Obstet Gynecol. 2013; 121(3): 526 — 531.

16. Nursal TZ, Yildirim S, Tarim A, Noyan T, Poyraz P, Tuna N, et al.
Effect of drainage on postoperative nausea, vomiting, and pain af-
ter laparoscopic cholecystectomy. Langenbecks Arch Surg. 2003;
388(2): 95 - 100.

17. Wills VL, Hunt DR. Pain after laparoscopic cholecystectomy. Br J
Surg. 2000; 87(3): 273 — 284.

18. Raymond AP1, Chan K, Deans R, Bradbury R, Vancaillie TG, Ab-
bott JA. A comparative, single-blind, randomized trial of pain associ-
ated with suction or non-suction drains aftergynecologic laparoscopy.
J Minim Invasive Gynecol. 2010; 17(1): 16 — 20.

19. Healey M, Maher P, Hill D, Gebert R, Wein P. Factors associated with
pain following operative laparoscopy: A prospective observational
study. Aust N Z J Obstet Gynaecol. 1998; 38(1): 80 — 84.

20. Georgiou C, Demetriou N, Pallaris T, Theodosopoulos T, Katsouyan-
ni K, Polymeneas G. Is the routine use of drainage after elective lapa-
roscopic cholecystectomy justified? A randomized trial. J Laparoen-
dosc Adv Surg Tech A. 2011; 21(2): 119 — 123.

Archives of Iranian Medicine, olume 19, Number 3, March 2016 177



21. Alexander JI, Hull MG. Abdominal pain after laparoscopy: the val-
ue of a gas drain. Br J Obstet Gynaecol. 1987; 94(3): 267 — 269.

22.  Crowther CA, Dodd JM , Ledger W, Larwood D , Watson R , Hughes
C, etal . Can post laparoscopic pain be effectively reduced by the use

178 Archives of Iranian Medicine, Volume 19, Number 3, March 2016

The Use of Peritoneal Suction Drainage to Reduce Shoulder Pain

23.

of a peritoneal gas drain? Gynaecol Endosc. 1995; 4: 53 — 57.
Readman E, Maher PJ, Ugoni AM, Gordon S. Intraperitoneal ropiva-
caine and a gas drain: effects on postoperative pain in laparoscopic
surgery. J Am Assoc Gynecol Laparosc. 2004; 11(4): 486 —491.



