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Abstract
Background
One of the major drawbacks of gynecologic laparoscopy is post-laparoscopic shoulder pain (PLSP) that is believed to result from intra-abdominal CO2 retention leading to peritoneal and diaphragmatic stretching and causing referred pain in C4 dermatome. Several interventions have been applied to prevent and reduce its incidence and severity, with contradictory results. Only pulmonary recruitment maneuver, extended assisted ventilation, and active intra-abdominal gas aspiration have been mentioned to be effective interventions for CO2 evacuation. However, in our experience, an alternative technique of delayed suprapubic port removal (DSPR) was found to be an effective method in CO2 expulsion. Therefore, we conducted this randomized trial to determine the effectiveness of the DSPR technique in reducing the incidence and severity of PLSP. The trial was conducted at a single, tertiary hospital between May 2015 and May 2016. Having complied with the criteria, 220 patients scheduled for elective gynecological laparoscopy were randomly allocated into 2 groups after giving informed consent. Laparoscopic procedures were performed through 10-mm umbilical port and at least 2 ancillary, including suprapubic, ports. In conventional group, ancillary ports were removed at the end of surgery leaving only opened umbilical cannula for pneumoperitoneum deflation. Abdominal compression from periphery towards umbilicus was performed to further expel CO2 before removing the umbilical cannula. In DSPR group, both umbilical and suprapubic cannulas were retained. Two-step abdominal compression was undertaken, primarily towards umbilicus and secondarily towards pelvic cavity, before sequentially removing the umbilical and the suprapubic cannulas. Postoperatively, each patient was asked to rate PLSP level on 100-mm VAS during 0–6, 6–12, 12–24, and 24–48 h, respectively. Statistical analysis was performed to determine both incidence and severity of PLSP during 24- and 48-h post-laparoscopy.

Results
Patients in DSPR group demonstrated significantly lower incidence of PLSP within 24 h (43.8% vs 59.0%; p = 0.027) and 48 h (43.8% vs 60.0%; p = 0.019), and expressed apparently lower pain scores (0 (0–0) vs 0 (0–8); p = 0.020) during 24–48 h post-surgery.

Conclusion
DSPR is an effective CO2 expulsion technique, resulting in significant reduction of both incidence and severity of PLSP within 24–48 h post-laparoscopy.

Trial registration
Thai Clinical Trials Registry, TCTR20160208003. Registered 8 February 2016 — retrospectively registered; http://​www.​thaiclinicaltria​ls.​org/​
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Background
Laparoscopic surgery has been widely accepted as a surgical procedure for benign gynecologic diseases due to several advantages including less postoperative pain, shorter hospital stay, earlier recovery, less wound complications, and better cosmetic outcome [1–3]. Although the degree of postoperative pain can be expected to be diminished when compared to open procedures, it is still a significant factor during the post-laparoscopy recovery period, especially the post-laparoscopic shoulder pain (PLSP). Without active management, this ongoing pain may delay recovery, prolong hospitalization, and thereby increase the healthcare cost [4].
With the varying incidence of 35–63% [5], the mechanism of PLSP is somehow multifactorial and has been poorly understood. However, the most commonly believed etiology is carbon dioxide (CO2) retention within the abdominal cavity that causes peritoneal and diaphragmatic stretching, subsequently irritating the phrenic nerve, and causing referred pain in the C4 dermatome [5, 6]. Several interventions have been applied to prevent and reduce the incidence and the severity of PLSP, with contradictory results [7–9]. According to the Cochrane Database, there is low to moderate-quality evidence that a specific technique for pneumoperitoneum evacuation, intraperitoneal fluid instillation, intraperitoneal drainage, and intraperitoneal application of local anesthetic are associated with a reduction in the incidence and/or severity of PLSP [10]. However, only the techniques of pulmonary recruitment maneuver, extended assisted ventilation and active intra-abdominal gas aspiration were mentioned to be effective interventions for evacuation of pneumoperitoneum. Laparoendoscopic single-site surgery (LESS) also has a potential role in minimizing postoperative pain when compared to the multiport laparoscopy. A study by Kliethermes et al. [11] reported a decreased level of overall postoperative pain throughout the recovery process with significant outcomes after postoperative day 3. Nevertheless, the results may not be applicable for the PLSP since shoulder pain is transient and usually persists for only 3 days postoperatively [12].
In our experience, there is an alternative technique of delayed suprapubic port removal (DSPR) which was initiated by Amphan Chalermchockcharoenkit (AC), the director of the Thai-German Multidisciplinary Endoscopic Training Center, and has been adopted into our routine practice since 2012. The DSPR was performed together with abdominal compression after peritoneal deflation at the end of each laparoscopic procedure and was found to be an effective method in reducing both incidence and severity of PLSP in most of our cases. The rationale for this is that evacuation of pneumoperitoneum through a single umbilical cannula at the end of each laparoscopic procedure while the patient is still in Trendelenburg position can cause entrapped CO2 in the pelvic cavity leading to subsequent diaphragmatic irritation and PLSP. Therefore, we conducted this randomized controlled trial to determine the outcomes and to prove the effectiveness of this delayed suprapubic port removal technique.
Methods
This randomized controlled study was conducted at the Thai-German Multidisciplinary Endoscopic Training Center, Department of Obstetrics and Gynaecology, Faculty of Medicine Siriraj Hospital, between 8 May 2015 and 7 May 2016, in accordance with the ethical principles stated in the most recent version of the Declaration of Helsinki. The study protocol was ethically approved (COA number Si 245/2015) and financially supported (grant number R015831072) by the Faculty of Medicine, Siriraj Hospital, Mahidol University. The trial was also registered in the Thai Clinical Trials Registry with the identification number of TCTR20160208003.
Sample size calculation
We initially performed a pilot study on patients undergoing elective laparoscopic surgeries for benign gynecologic diseases to find out the incidence of moderate to severe PLSP and had discovered noticeably lower incidence of shoulder pain in the DSPR group (20%) when compared with the conventional group (37.5%). With the assumed type I error of 0.05 and the study power of 80%, the sample size for each group was calculated to be at least 104 patients. Following the CONSORT 2010 flow diagram (Fig. 1), a total of 228 patients scheduled for elective gynecological laparoscopic surgeries were recruited. Only those aged 18 years old and above, with the American Society of Anesthesiologists (ASA) physical status classes I or II, who had given consent to participate in the study were eligible. Those with the following criteria including pregnancy, poorer ASA scores, drug or alcohol abuse, preoperative shoulder pain or other chronic pain syndrome, prolonged use of analgesics, allergy to sulfonamides, contraindication to non-steroidal anti-inflammatory drugs (NSAIDs) or any other drugs used in the study, intellectual or psychological disability affecting pain threshold evaluation, gynecologic malignancies, and/or uncontrolled cardiopulmonary-hepatorenal diseases were excluded from the study.
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Fig. 1Consort flow diagram


Of 228 enrolled patients, 8 were excluded due to the past history of sulfonamide allergy. After obtaining written informed consent, the remaining 220 patients were equally categorized into 2 groups including control group (n = 110) and experimental group (n = 110) using computerized randomization method. The randomization code was specified into numbers and concealed in the opaque envelopes. Each envelope was opened by the surgeon in the operating theater prior to commencing the laparoscopic surgery. All of the participants were blinded to their group allocation. During the study period, participants were further excluded from the trial if there was/were (1) unwillingness to participate; (2) no suprapubic port placement; (3) major complications such as bowel, bladder, and/or ureteric injuries; (4) massive hemorrhage (blood loss ≥ 1000 ml) and/or the need for intra- or postoperative blood transfusion; (5) conversion to laparotomy; and/or (6) occult gynecologic malignancy.
Steps of the delayed suprapubic port removal
Both conventional and DSPR techniques were implemented at the end of each elective laparoscopic surgery utilizing one primary (10-mm umbilical) port and at least two (5-mm) ancillary, including suprapubic, ports. All laparoscopic procedures were performed under 12-mmHg carbon dioxide (CO2) insufflation pressure with a flow rate of 20 l/min. All patients were positioned in a Trendelenburg position without the use of shoulder rest. CO2 insufflation was discontinued at the end of the surgery. In the control (conventional) group, all ancillary ports were removed under vision, leaving only the opened umbilical cannula for passive abdominal deflation while the patient was still in Trendelenburg position. Gentle abdominal compression from periphery (360°) towards the umbilicus was undertaken to actively expel CO2 gas, followed by removal of the umbilical cannula. In the experimental (DSPR) group, all ancillary ports were also removed under vision except the suprapubic cannula, thus leaving both the opened umbilical cannula and the opened suprapubic cannula for passive pneumoperitoneum deflation while the patient was still in Trendelenburg position. The two-step abdominal compression was performed, primarily from periphery (360°) towards the umbilicus to actively evacuate CO2 prior to removal of the umbilical cannula, and secondarily from xiphoid and lateral abdominal aspects towards the pelvic cavity to further facilitate CO2 expulsion prior to removal of the suprapubic cannula (Fig. 2).
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Fig. 2Conventional versus delayed suprapubic port removal technique. a Abdominal compression from periphery towards umbilicus prior to removal of umbilical cannula. b (Left) Abdominal compression from periphery towards umbilicus prior to removal of umbilical cannula. b (Right) Abdominal compression from xiphoid and lateral abdominal aspects towards pelvic cavity prior to removal of suprapubic cannula


Parecoxib and acetaminophen were routinely prescribed for postoperative pain control. All participants were provided with two separate doses of 40 mg intravenous parecoxib immediately at the end of the surgery and at 12 h after the surgery. An additional 500 mg acetaminophen tablet was given every 6 h postoperatively for 48 h. The 2 mg intravenous morphine was also administered on request every 2 h during the first 24 h for breakthrough postoperative pain control.
The incidence and the severity of PLSP were evaluated during the first 24- and 48-h post-surgery at different intervals including 0 to 6 h, 6 to 12 h, 12 to 24 h, and 24 to 48 h respectively, using the self-rating visual analogue scales (VAS). Each participant was asked to rate the level of PLSP on a 100-mm-long horizontal line VAS, from 0 (no pain) to 100 (worst imaginary pain), by placing a perpendicular mark at the point that corresponded to the perceived pain level. The level of PLSP was further classified into 4 pain categories, including no pain (0–4 mm), mild pain (5–44 mm), moderate pain (45–74 mm), and severe pain (75–100 mm) [13]. In case of early hospital discharge within 48 h postoperatively, the participants were assigned to continue rating their PLSP level at home.
Apart from PLSP assessment, other information regarding the participants’ baseline characteristics and perioperative outcomes such as ASA physical status, number of port placement, operative time, estimated blood loss, and length of hospital stay, as well as number of the participants requiring additional morphine injection, were also evaluated. All statistical analyses were performed using the Statistical Packages for the Social Sciences version 18 for Windows (SPSS Inc., Chicago, IL, USA). Continuous variables were expressed in terms of mean ± standard deviation or median (IQR), whereas categorical data were presented as number and percentage. Pearson Chi-square test or Fisher’s exact test was used to compare the differences of categorical data between the control and the experimental groups, whereas independent Student’s t-test or Mann-Whitney U-test was used to compare the differences of continuous variables. The p-value of less than 0.05 was used to determine statistical significance. With the design of randomized controlled study, the authors assumed that all confounding factors and biases were already minimized with no data variability. Hence, we omitted the use of regression analysis in this study.
Results
Of 220 participants undergoing elective laparoscopic surgeries between May 2015 and May 2016, 5 in the control group were further excluded from the study as the result of laparotomy conversion (2), no suprapubic port placement (1), and massive blood loss (2), whereas 5 in the experimental group were excluded due to laparotomy conversion (1), occult malignancy (2), bladder injury (1), and massive hemorrhage (1). Finally, there were 210 participants eligible for data recruitment and analysis.
Table 1 demonstrates the participants’ baseline characteristics including mean age, mean body mass index (BMI), parity, and previous abdominal surgeries. No statistically significant differences were found when compared between the experimental and the control groups. When evaluating in terms of perioperative outcomes, no considerable discrepancies were detected between the two groups, except the length of hospital stay (16.2% vs 6.7%; p = 0.025). Regarding the 24-h postoperative morphine use, only a small, inappreciably different, number of participants from both experimental, and control groups requested additional intravenous morphine injection for breakthrough pain (2.9% vs 6.7%; p = 0.166) (Table 2).
Table 1Baseline characteristics


	 	Experimental (N = 105)
	Control (N = 105)
	p-value

	Age (years)
	43 ± 10.66
	43 ± 7.71
	0.252

	Nulliparity
	61 (58.10)
	66 (62.90)
	0.480

	BMIa (kg/m2)
	22.74 ± 4.69
	22.05 ± 3.26
	0.216

	Previous abdominal surgery
	26 (25.70)
	32 (32.40)
	0.354


Data presented as mean ± standard deviation (SD) or number (%)
aBMI Body mass index


Table 2Perioperative outcomes


	 	Experimental (N = 105)
	Control (N = 105)
	p-value

	ASAa physical status

	 Class I
	77 (73.30)
	75 (71.40)
	0.758

	 Class II
	28 (26.70)
	30 (28.60)

	Number of ports

	 3 ports
	11 (10)
	19 (18)
	0.167

	 4 ports
	94 (90)
	86 (82)

	Major laparoscopic procedure

	 Hysterectomy
	67 (63.80)
	55 (53.38)
	0.093

	 Adnexal surgery
	26 (24.76)
	35 (33.33)

	 Myomectomy
	17 (16.19)
	15 (14.29)

	 Others
	7 (6.67)
	4 (3.80)

	Operative time (min)
	124.52 ± 51.15
	125.56 ± 45.07
	0.886

	Estimated blood loss (ml) (median)
	20 (12.50–50)
	20 (10–50)
	0.900

	Postoperative hospital stay > 2 days
	7 (6.70)
	17 (16.20)
	0.025*

	Postoperative 24-h morphine use
	3 (2.9)
	7 (6.7)
	0.166


Data presented as mean + standard deviation (SD) or number (%) or median (IQR)
aASA American Society of Anesthesiologists
*Statistical significance



The comparative outcomes in terms of PLSP incidence are displayed in Table 3. Participants in the experimental group demonstrated significantly lower incidence of overall PLSP within 24 h (43.8% vs 59.0%; p = 0.027) and 48 h (43.8% vs 60.0%; p = 0.019) after surgery when compared to those in the control group. When specifically looking at the different postoperative intervals, the incidence of overall PLSP in the experimental group substantially decreased after 24 h (24–48 h) postoperatively when compared to the finding in the control group (14.3% vs 30.5%; p = 0.005). However, inconclusive results were obtained during each postoperative interval when comparing the level of PLSP, either mild or moderate to severe, between the two groups.
Table 3Incidence of post-laparoscopic shoulder pain


	Postoperative interval
	Experimental (N = 105)
	Control (N = 105)
	p-value

	0–6 h

	 Overall PLSPa
	30 (28.6)
	40 (38.1)
	0.143

	 Mild PLSP
	22 (21.0)
	29 (27.6)
	0.260

	 Moderate to severe PLSP
	8 (7.6)
	11 (10.5)
	0.470

	6–12 h

	 Overall PLSP
	24 (22.8)
	37 (35.2)
	37 (35.2)

	 Mild PLSP
	16 (15.2)
	25 (23.8)
	25 (23.8)

	 Moderate to severe PLSP
	8 (7.6)
	12 (11.4)
	12 (11.4)

	12–24 h

	 Overall PLSP
	29 (27.6)
	39 (37.1)
	0.140

	 Mild PLSP
	25 (23.8)
	26 (24.8)
	0.872

	 Moderate to severe PLSP
	4 (3.8)
	13 (12.4)
	0.023*

	24–48 h

	 Overall PLSP
	15 (14.3)
	32 (30.5)
	0.005*

	 Mild PLSP
	14 (13.3)
	29 (27.6)
	0.010*

	 Moderate to severe PLSP
	1 (1.0)
	3 (2.9)
	0.311

	Within 24 h

	 Overall PLSP
	46 (43.8)
	62 (59.0)
	0.027*

	 Mild PLSP
	32 (30.5)
	33 (31.4)
	0.881

	 Moderate to severe PLSP
	14 (13.3)
	29 (27.6)
	0.010*

	Within 48 h

	 Overall PLSP
	46 (43.8)
	63 (60.0)
	0.019*

	 Mild PLSP
	31 (29.5)
	32 (30.5)
	0.880

	 Moderate to severe PLSP
	15 (14.3)
	31 (29.5)
	0.008*


Data presented as number (%)
aPLSP post-laparoscopic shoulder pain
*Statistical significance



With regard to the magnitude of PLSP, participants in the experimental group expressed apparently, though not significantly, lower median (IQR) pain scores during 0–6, 6–12, and 12–24 h post-laparoscopy when compared to those in the control group. The significant difference between the two groups was finally observed during 24–48 h after surgery (experimental 0 (0–0) vs control 0 (0–8); p = 0.020) (Table 4).
Table 4Maximum level of post-laparoscopic shoulder pain according to VAS


	Postoperative interval
	Experimental (N = 105)
	Control (N = 105)
	p-value

	0–6 h
	0 (0–8.5)
	0 (0–23)
	0.176

	6–12 h
	0 (0–3)
	0 (0–24.5)
	0.080

	12–24 h
	0 (0–5.5)
	0 (0–18)
	0.116

	24–48 h
	0 (0–0)
	0 (0–8)
	0.020*


Data presented as median (IQR)
*Statistical significance



Discussion
Results from our randomized controlled trial have confirmed the effectiveness of the delayed suprapubic port removal (DSPR) in reducing both the incidence and the severity of shoulder pain within 24–48 h following elective laparoscopic surgeries without any potential morbidity. With the conventional port removal technique, only the opened umbilical cannula was retained for active evacuation of pneumoperitoneum during abdominal compression after passive peritoneal deflation. However, as a result of Trendelenburg position, a small amount of CO2 could possibly be collected and trapped in the pelvic cavity leading to subsequent diaphragmatic irritation and PLSP after readjusting the patient in the neutral position. With the DSPR intervention, the suprapubic cannula was maintained and kept open after removal of the umbilical cannula at the end of the primary abdominal compression. The secondary abdominal compression from xiphoid and lateral abdominal aspects towards the pelvic cavity while removing the suprapubic cannula could undoubtedly facilitate further expulsion of the residual CO2, therefore, resulting in decreased incidence and severity of PLSP.
When focusing on each postoperative interval, the effectiveness of the DSPR became apparently noticeable after 24 h postoperatively, yielding a significant reduction in the incidence and the severity of PLSP during the 24–48-h postoperative interval. According to Joris et al. [14], the visceral pain predominates during the first 24 h and subsides soon after surgery, whereas the shoulder pain which appears minimal on the first day becomes more pronounced on the consecutive day. Another explanation is that early ambulation following operative laparoscopy in our study usually started after 6 h, gradually increased during 6–12 and 12–24 h, and became fully enabled after 24 h post-surgery. With the upright position, the residual CO2 could exert mechanical pressure on the diaphragm [15], thus provoking persistent PLSP and prolonged hospitalization (exceeding 48 h) in the control group. In previous literatures, most investigators studying PLSP often chose pain scores as their primary outcome measure. However, with the use of 0–100 self-rating visual analogue scales (VAS), a great deal of variability in pain scores was observed. As a result, the pain scores were subsequently categorized into 4 levels of pain, including no pain (0–4 mm), mild pain (5–44 mm), moderate pain (45–74 mm), and severe pain (75–100 mm) for uncomplicated data interpretation and analysis. Furthermore, due to non-normal distribution of VAS pain scores found in this study, the data regarding the maximum level of PLSP were presented as median (IQR) in Table 4.
In general, the length of hospitalization required after laparoscopic surgery is approximately 1 to 2 days. Based on the authors’ experience, PLSP was found to be one of the common causes contributing to an extended duration of inpatient admission beyond postoperative day 2, we then aimed to compare between the two groups regarding the number of participants requiring longer hospitalization (exceeding 48 h) and eventually found that the participants in the control group remarkably outnumbered those in the experimental group.
Information regarding PLSP level during each postoperative interval was rather ambiguous when compared between the experimental and the control groups, especially when looking at the incidence of moderate to severe PLSP. This could possibly result from too small sample size to empower significant differences between the two groups. Regardless of these inconclusive outcomes, most of the participants from both groups (> 90% experimental and > 80% control) reported none or only mild PLSP during the first 24 h post-laparoscopy. This could somehow reflect the potency of intravenous parecoxib and oral acetaminophen in providing adequate pain control. In addition, it could be the reason for the minimal requirement of postoperative rescue morphine injection, leading to an inconsiderably different finding when compared between the two groups.
With the application of the per protocol analysis, 5 participants from the control group and 5 participants from the experimental group were further excluded from the study as the result of laparotomy conversion, no suprapubic port placement, occult malignancy, bladder injury, and massive hemorrhage to eliminate the possible confounders that might interfere with the study outcomes. However, this may be considered one of the limitations since the intention to treat analysis is more preferable.
Conclusion
The delayed suprapubic port removal technique is a practical and effective non-pharmacologic intervention to reduce both incidence and severity of postoperative shoulder pain within 24–48 h post-laparoscopy.
Acknowledgements
Not applicable

Authors’ contributions
AC substantially contributed to the conception and the design of the study, data analysis, data interpretation, and revision of manuscript. PH contributed to data analysis and data interpretation and was a major contributor in writing the manuscript. PS contributed to data collection and analysis. KS was involved in data collection. PS was involved in data collection. PS was involved in data collection. The authors read and approved the final manuscript.

Funding
The study protocol was financially supported (grant number R015831072) by the Faculty of Medicine Siriraj Hospital, Mahidol University. However, the funding body was not involved in the design of the study, data collection, data analysis, and data interpretation and in writing the manuscript.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from the corresponding author on reasonable request.

Declaration
Ethics approval and consent to participate
The study protocol was officially approved by the Ethics Committees of the Faculty of Medicine Siriraj Hospital, Mahidol University (COA number Si 245/2015). The trial was also registered in the Thai Clinical Trials Registry with the identification number of TCTR20160208003. All participants had given the written informed consent to participate in the study.

Consent for publication
Not applicable

Competing interests
The authors declare that they have no competing interests


[image: Creative Commons]Open AccessThis article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this article are included in the article's Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://​creativecommons.​org/​licenses/​by/​4.​0/​.

References
	1.
Bijen CB, Vermeulen KM, Mourits MJ, de Bock GH (2009) Costs and effects of abdominal versus laparoscopic hysterectomy: systematic review of controlled trials. PLoS One 4(10):e7340. https://​doi.​org/​10.​1371/​journal.​pone.​0007340CrossrefPubMedPubMedCentral

	2.
Chapron C, Fauconnier A, Goffinet F, Bréart G, Dubuisson JB (2002) Laparoscopic surgery is not inherently dangerous for patients presenting with benign gynaecologic pathology: results of a meta-analysis. Hum Reprod 17(5):1334–1342. https://​doi.​org/​10.​1093/​humrep/​17.​5.​1334CrossrefPubMed

	3.
Harrell AG, Heniford BT (2005) Minimally invasive abdominal surgery: lux et veritas past, present, and future. Am J Surg 190(2):239–243. https://​doi.​org/​10.​1016/​j.​amjsurg.​2005.​05.​019CrossrefPubMed

	4.
Tobias JD (2013) Pain management following laparoscopy: can we do better? Saudi J Anaesth 7(1):3–4Crossref

	5.
Alexander JI (1997) Pain after laparoscopy. Br J Anaesth 79:369–378. https://​doi.​org/​10.​1093/​bja/​79.​3.​369CrossrefPubMed

	6.
Jackson SA, Laurence AS, Hill JC (1996) Does post-laparoscopy pain relate to residual carbon dioxide? Anaesthesia 51(5):485–487. https://​doi.​org/​10.​1111/​j.​1365-2044.​1996.​tb07798.​xCrossrefPubMed

	7.
Donatsky AM, Bjerrum F, Gögenur I (2013) Surgical techniques to minimize shoulder pain after laparoscopic cholecystectomy. A systematic review. Surg Endosc 27(7):2275–2282. https://​doi.​org/​10.​1007/​s00464-012-2759-5CrossrefPubMed

	8.
Radosa JC, Radosa MP, Mavrova R et al (2013) Five minutes of extended assisted ventilation with an open umbilical trocar valve significantly reduces postoperative abdominal and shoulder pain in patients undergoing laparoscopic hysterectomy. Eur J Obstet Gynecol Reprod Biol 171(1):122–127. https://​doi.​org/​10.​1016/​j.​ejogrb.​2013.​08.​014CrossrefPubMed

	9.
Picchio M, De Angelis F, Zazza S, Di Filippo A, Mancini R, Pattaro G (2012) Drain after elective laparoscopic cholecystectomy. A randomized multicentre controlled trial. Surg Endosc 26(10):2817–2822. https://​doi.​org/​10.​1007/​s00464-012-2252-1CrossrefPubMed

	10.
Kaloo P, Armstrong S, Kaloo C, Jordan V (2019) Interventions to reduce shoulder pain following gynaecological laparoscopic procedures. Cochrane Database Syst Rev 1(1):CD011101. Published 2019 Jan 30. https://​doi.​org/​10.​1002/​14651858.​CD011101.​pub2CrossrefPubMed

	11.
Kliethermes C, Blazek K, Ali K, Nijjar JB, Kliethermes S, Guan X (2017) Postoperative pain after single-site versus multiport hysterectomy. JSLS 21(4):e2017.00065. https://​doi.​org/​10.​4293/​JSLS.​2017.​00065CrossrefPubMedPubMedCentral

	12.
Tsai H, Chen Y, Ho C et al (2011) Maneuvers to decrease laparoscopy-induced shoulder and upper abdominal pain: a randomized controlled study. Arch Surg 146(12):1360–1366. https://​doi.​org/​10.​1001/​archsurg.​2011.​597CrossrefPubMed

	13.
Hawker GA, Mian S, Kendzerska T, French M (2011) Measures of adult pain: visual analog scale for pain (VAS Pain), numeric rating scale for pain (NRS Pain), mcgill pain questionnaire (MPQ), short-form mcgill pain questionnaire (SF-MPQ), chronic pain grade scale (CPGS), short form-36 bodily pain scale (SF-36 BPS), and measure of intermittent and constant osteoarthritis pain (ICOAP). Arthritis Care Res (Hoboken) 63(Suppl 11):S240–S252. https://​doi.​org/​10.​1002/​acr.​20543Crossref

	14.
Joris J, Thiry E, Paris P, Weerts J, Lamy M (1995) Pain after laparoscopic cholecystectomy: characteristics and effect of intraperitoneal bupivacaine. Anesth Analg 81(2):379–384. https://​doi.​org/​10.​1097/​00000539-199508000-00029CrossrefPubMed

	15.
Zeeni C, Chamsy D, Khalil A, et al (2020) Effect of postoperative Trendelenburg position on shoulder pain after gynecological laparoscopic procedures: a randomized clinical trial. BMC Anesthesiol 20(1):27. https://​doi.​org/​https://​doi.​org/​10.​1186/​s12871-020-0946-9.



Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.


OEBPS/navigation.xhtml

    
      Contents


      
        		Effects of delayed suprapubic port removal on post-laparoscopic shoulder pain: a randomized controlled trial


      


    
    
      Landmarks


      
        		Body Matter


      


    
  

OEBPS/css/envelope.png





OEBPS/images/10397_2021_1087_Fig1_HTML.png
] Assessed for eligibility

[ Enroliment (N =228)

xeluded (N 8)
»| + Not meeting inclusion criteria
+ Sulfonamide allergy (N = 8)

| Randomied (M 220) |

!

L Allocation ]

Allocated to experimental group (N = 110) Allocated to control group (N = 110)
+ Received allocated intervention (N = 110) + Received allocated intervention (N = 110)

Follow-Up J

L

Lost to follow-up (N = 0) Lost to follow-up (N = 0)
Discontinued intervention (N = 5) Discontinued intervention (N = 5)
+ Laparotomy conversion (N = 1) + Laparotomy conversion (N = 2)
+ Occult malignancy (N = 2) + Blood loss > 1,000 mL (N = 2)
+ Bladder injury (N=1) + No retropubic port (N = 1)

+ Blood loss >1,000 mL (N= 1)

Analysis
4

snsyed (N 1065) Analyzed (N 105)
+ Excluded from analysis (N = 0) + Excluded from analysis (N = 0)






OEBPS/images/10397_2021_1087_Fig2_HTML.png
B: Delayed suprapubic port removal





OEBPS/css/cc-by.png
() _®





OEBPS/css/sidebar.gif





