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Climate Change and Surgery



CHOOSE 
REUSABLE!

SAVE THE 
PLANET!
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Primary Aim

To compare the rates of surgical site infection 
between patients undergoing minimally 

invasive inguinal hernia repair with 
disposable versus reusable trocars.



Practice Pattern



Practice Pattern

Laparoscopic = 
Disposable



Practice Pattern

Laparoscopic = 
Disposable

Robotic = Reusable



Methods

• ACHQC query
- Laparoscopic or robotic inguinal hernia repair

- Elective

- Permanent synthetic mesh

- CDC clean wound class

- January 2017 to December 2023

- 30-day follow-up



• Primary outcome: incidence of surgical site 
infection (SSI)

• Secondary outcomes: 
- Surgical site occurrence (SSO)

- SSO or SSI requiring procedural intervention 
(SSOPI)

- Reoperation

- Readmission

Outcomes



Propensity Score Matching

• 1:1 with nearest neighbor caliper width of 0.2

• Variables:
- Gender 

- Age 

- BMI

- Current smoker

- Diabetes mellitus

- COPD

- Immunosuppression

- ASA class

- Recurrent hernia as 
indication for repair

- Year of operation



Multi-Cohort Analysis

Practice 

followers

CCF 



Multi-Cohort Analysis

Practice 

followers

CCF 

All ACHQC 

Surgeons



Practice Followers



Initial ACHQC data set

125029

Study Population

3166

Inguinal primary diagnosis

90391

Bilateral

8013

Not clean wound

366

Not minimally invasive approach

10751

Concomitant procedure performed

109

No mesh used

5

Operative time < 2 hours

94

No 30 day follow up

3

Practice pattern not confirmed

11377

Operation not from 2017-2023

1

Study 

Population



Baseline Characteristics
Unmatched Cohort 1:1 Propensity Score Matched Cohort

Disposable

N=1424

Reusable

N=1742
P-value

Disposable

N=1191

Reusable

N=1191
P-value

Age capped at 90 64 [53,72] 64 [50,72] 0.5 54 [50,72] 63 [51,72] 0.6

Gender 0.002 0.8

Male 93% (1323) 90% (1563) 92% (1097) 92% (2197)

Female 7% (101) 10% ( 179) 8% (94) 8% (185)

Race 0.7 0.4

White 88% (1258) 89% (1547) 88% (1051) 88% (2088)

Non-white 12% (166) 11% (195) 12% (140) 12% (294)

BMI Capped 15-60 26 [24,28] 26 [24,29] <0.001 26 [24,28] 26 [24,29] 0.6

Hypertension 35% (502) 39% (685) 0.02 39% (462) 37% (878) 0.05

Diabetes Mellitus 6% (83) 7% (124) 0.1 6% (75) 6% (152) 0.9

COPD 2% (30) 1% (23) 0.09 2% (20) 2% (46) 0.4

Anti-coagulation medications 3% (47) 3% (44) 0.2 2% (29) 3% (67) 0.3

Immunosuppressants 1% (17) 1% (25) 0.6 1% (11) 1% (25) 0.5

Current Smoker 9% (130) 11% (185) 0.2 9% (112) 10% (231) 0.6
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Operative Details
Unmatched Cohort 1:1 Propensity Score Matched Cohort

Disposable

N=1424

Reusable

N=1742
P-value

Disposable

N=1191

Reusable

N=1191
P-value

Year of Operation <0.001 0.05

2017 16% (222) 6% (98) 12% (140) 8% (98)

2018 17% (240) 8% (147) 14% (166) 12% (144)

2019 17% (248) 11% (198) 15% (183) 16% (191)

2020 14% (204) 14% (245) 16% (193) 18% (211)

2021 12% (175) 17% (302) 15% (174) 17% (206)

2022 12% (165) 23% (407) 14% (165) 14% (168)

2023 12% (170) 20% (345) 14% (170) 15% (173)

ASA Class <0.001 0.1

1 17% (241) 12% (205) 16% (195) 13% (155)

2 65% (928) 70% (1221) 65% (770) 68% (806)

3 17% (248) 18% (309) 18% (219) 19% (224)

4 0% (7) 0% (7) 1% (7) 1% (6)

5 0% (0) 0% (0) 0% (0) 0% (0)

Operative time, minutes <0.001 <0.001

0 - 59 79% (1119) 69% (1201) 78% (933) 68% (807)

60 - 119 21% (305) 31% ( 541) 22% (258) 32% (384)

>120 0% (0) 0% (0) 0% (0) 0% (0)

Indications for Hernia Repair - Recurrent Hernia 10% (140) 13% (227) 0.005 10% (122) 11% (126) 0.8

Indications for Hernia Repair - Bowel Obstruction 0% (6) 0% (8) 0.9 1% (6) 1% (6) 1



Operative Details
Unmatched Cohort 1:1 Propensity Score Matched Cohort

Disposable

N=1424

Reusable

N=1742
P-value

Disposable

N=1191

Reusable

N=1191
P-value

Year of Operation <0.001 0.05

2017 16% (222) 6% (98) 12% (140) 8% (98)

2018 17% (240) 8% (147) 14% (166) 12% (144)

2019 17% (248) 11% (198) 15% (183) 16% (191)

2020 14% (204) 14% (245) 16% (193) 18% (211)

2021 12% (175) 17% (302) 15% (174) 17% (206)

2022 12% (165) 23% (407) 14% (165) 14% (168)

2023 12% (170) 20% (345) 14% (170) 15% (173)

ASA Class <0.001 0.1

1 17% (241) 12% (205) 16% (195) 13% (155)

2 65% (928) 70% (1221) 65% (770) 68% (806)

3 17% (248) 18% (309) 18% (219) 19% (224)

4 0% (7) 0% (7) 1% (7) 1% (6)

5 0% (0) 0% (0) 0% (0) 0% (0)

Operative time, minutes <0.001 <0.001

0 - 59 79% (1119) 69% (1201) 78% (933) 68% (807)

60 - 119 21% (305) 31% ( 541) 22% (258) 32% (384)

>120 0% (0) 0% (0) 0% (0) 0% (0)

Indications for Hernia Repair - Recurrent Hernia 10% (140) 13% (227) 0.005 10% (122) 11% (126) 0.8

Indications for Hernia Repair - Bowel Obstruction 0% (6) 0% (8) 0.9 1% (6) 1% (6) 1



Propensity Matching Characteristics



30-day Outcomes
Disposable

N=1191

Reusable

N=1191
P-value

SSI 0.6

Yes 0% (2) 0% (1)

No 100% (1189) 100% (1190)

SSO 0.003

Yes 5% (56) 2% (29)

No 95% (1135) 98% (1162)

SSOPI 1

Yes 0% (3) 0% (3)

No 100% (1188) 100% (1188)

Reoperation 0.4

Yes 1% (8) 0% (5)

No 99% (1183) 100% (1186)

Readmission 0.6

Yes 0% (1) 0% (2)

No 100% (1190) 100% (1189)



SSO Events
Disposable

N=1191

Reusable

N=1191
P-value

SSI 0.6

Yes 0% (2) 0% (1)

No 100% (1189) 100% (1190)

SSO 0.003

Yes 5% (56) 2% (29)

No 95% (1135) 98% (1162)

SSOPI 1

Yes 0% (3) 0% (3)

No 100% (1188) 100% (1188)

Reoperation 0.4

Yes 1% (8) 0% (5)

No 99% (1183) 100% (1186)

Readmission 0.6

Yes 0% (1) 0% (2)

No 100% (1190) 100% (1189)



SSO Events
Disposable

N=1191

Reusable

N=1191
P-value

Wound cellulitis 0.2

Yes 5% (3) 0% (0)

No 95% (53) 100% (29)

Wound serous drainage 0.3

Yes 4% (2) 0% (0)

No 96% (54) 100% (29)

Wound purulent drainage 0.5

Yes 2% (1) 0% (0)

No 98% (55) 100% (29)

Seroma 0.04

Yes 82% (46) 62% (18)

No 18% (10) 38% (11)

Hematoma 0.007

Yes 12% (7) 38% (11)

No 88% (49) 62% (18)



SSO Events
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N=1191
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N=1191
P-value

Wound cellulitis 0.2
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No 88% (49) 62% (18)
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Wound serous drainage 0.3

Yes 4% (2) 0% (0)

No 96% (54) 100% (29)

Wound purulent drainage 0.5

Yes 2% (1) 0% (0)

No 98% (55) 100% (29)

Seroma 0.04
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All ACHQC Surgeons



Initial ACHQC data set

125029

Study Population

10896

Inguinal primary diagnosis

90391

Bilateral

8013

Not clean wound

366

Not minimally invasive approach

10751

No mesh used

185

Mesh not permanent synthetic

177

Operative time < 2 hours

851

Not elective

45

Concomitant procedure performed

586

Operation not from 2017-2023

31

Study 

Population

No 30 day follow up

2737



Baseline Characteristics
Unmatched Cohort

1:1 Propensity Score Matched 

Cohort

Disposable

N=5786

Reusable

N=5110

P-

value

Disposable

N=4650

Reusable

N=4650

P-

value

Age capped at 90 61 [48,70] 60 [47,70] 0.31 61 [48,70] 60 [47,70] 0.41

Gender <0.001 0.042

Male 92% (5323) 89% (4572) 92% (4255) 90% (4199)

Female 8% (463) 11% (538) 8% (395) 10% (451)

Race 0.009 0.12

White 85% (4917) 83% (4249) 84% (3928) 83% (3875)

Non-white 15% (869) 17% (861) 16% (722) 17% (775)

BMI Capped 15-60 26 [24,28] 26 [24,29] <0.001 26 [24,29] 26 [24,29] 0.002

Hypertension 34% (1966) 35% (1795) 0.2 34% (1591) 35% (1626) 0.4

Diabetes Mellitus 6% (373) 8% (399) 0.006 7% (327) 8% (356) 0.2

COPD 2% (141) 2% (101) 0.1 2% (102) 2% (96) 0.7

Anti-coagulation medications 4% (206) 4% (198) 0.4 3% (162) 4% (180) 0.3

Immunosuppressants 1% (77) 1% (61) 0.5 1% (57) 1% (56) 0.9

Current Smoker 10% (572) 12% (613) <0.001 11% (494) 12% (555) 0.05
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Operative Details
Unmatched Cohort

1:1 Propensity Score Matched 

Cohort

Disposable

N=5786

Reusable

N=5110

P-

value

Disposable

N=4650

Reusable

N=4650

P-

value
Year of Operation <0.001 <0.001

2017 16% (898) 7% (342) 8% (351) 7% (341)
2018 16% (949) 9% (485) 11% (496) 10% (483)
2019 17% (961) 14% (720) 18% (850) 15% (715)
2020 15% (847) 16% (818) 18% (842) 17% (777)
2021 15% (888) 17% (877) 19% (871) 17% (804)
2022 12% (683) 19% (961) 15% (681) 17% (778)
2023 10% (560) 18% (907) 12% (559) 16% (752)

ASA Class <0.001 <0.001
1 21% (1196) 15% (752) 19% (896) 15% (695)
2 58% (3343) 62% (3172) 58% (2717) 62% (2903)
3 21% (1200) 22% (1132) 22% (1003) 22% (1011)
4 1% (43) 1% (40) 1% (34) 1% (36)
5 0% (0) 0% (0) 0% (0) 0% (0)

Operative time, minutes <0.001 <0.001
0 - 59 65% (3771) 57% (2930) 65% (3038) 57% (2664)
60 - 119 35% (2015) 43% (2179) 35% (1612) 43% (1985)
>120 0% (0) 0% (0) 0% (0) 0% (0)

Indications for Hernia Repair - Recurrent 

Hernia
8% (470) 9% (437) 0.41 8% (382) 9% (409) 0.31

Indications for Hernia Repair - Bowel 

Obstruction
0% (24) 1% (34) 0.071 0% (22) 1% (32) 0.21



Operative Details
Unmatched Cohort

1:1 Propensity Score Matched 

Cohort

Disposable

N=5786

Reusable

N=5110

P-

value

Disposable

N=4650

Reusable

N=4650

P-

value
Year of Operation <0.001 <0.001

2017 16% (898) 7% (342) 8% (351) 7% (341)
2018 16% (949) 9% (485) 11% (496) 10% (483)
2019 17% (961) 14% (720) 18% (850) 15% (715)
2020 15% (847) 16% (818) 18% (842) 17% (777)
2021 15% (888) 17% (877) 19% (871) 17% (804)
2022 12% (683) 19% (961) 15% (681) 17% (778)
2023 10% (560) 18% (907) 12% (559) 16% (752)

ASA Class <0.001 <0.001
1 21% (1196) 15% (752) 19% (896) 15% (695)
2 58% (3343) 62% (3172) 58% (2717) 62% (2903)
3 21% (1200) 22% (1132) 22% (1003) 22% (1011)
4 1% (43) 1% (40) 1% (34) 1% (36)
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Propensity Matching Characteristics



30-day Outcomes
Disposable

N=4650

Reusable

N=4650
P-value

SSI 0.5

Yes 0% (3) 0% (5)

No 100% (4647) 100% (4645)

SSO 0.006

Yes 6% (268) 4% (209)

No 94% (4382) 96% (4441)

SSOPI 0.2

Yes 0% (10) 0% (16)

No 100% (4640) 100% (4634)

Reoperation 0.22

Yes 0% (8) 0% (14)

No 100% (4638) 100% (4632)

Readmission 0.62

Yes 0% ( 21) 1% ( 25)

No 100% (4625) 99% (4621)



SSO Events
Disposable

N=4650

Reusable

N=4650
P-value

Wound cellulitis 0.01
Yes 3% (8) 0% (0)
No 97% (260) 100% (209)
Skin or soft tissue necrosis 0.3
Yes 0% (0) 0% (1)
No 100% (268) 100% (208)
Wound serous drainage 0.05
Yes 3% (8) 0% (1)
No 97% (260) 100% (208)
Wound purulent drainage 0.1
Yes 1% (3) 0% (0)
No 99% (265) 100% (209)
Localized stab wound infection 0.3
Yes 0% (0) 0% (1)
No 100% (268) 100% (208)
Stitch abscess 0.1
Yes 0% (0) 1% (2)
No 100% (268) 99% (207)
Seroma 0.6
Yes 81% (218) 83% (174)
No 19% (50) 17% (35)
Hematoma 0.7
Yes 13% (36) 15% (31)
No 87% (232) 85% (178)



SSO Events
Disposable

N=4650

Reusable

N=4650
P-value

Wound cellulitis 0.01
Yes 3% (8) 0% (0)
No 97% (260) 100% (209)
Skin or soft tissue necrosis 0.3
Yes 0% (0) 0% (1)
No 100% (268) 100% (208)
Wound serous drainage 0.05
Yes 3% (8) 0% (1)
No 97% (260) 100% (208)
Wound purulent drainage 0.1
Yes 1% (3) 0% (0)
No 99% (265) 100% (209)
Localized stab wound infection 0.3
Yes 0% (0) 0% (1)
No 100% (268) 100% (208)
Stitch abscess 0.1
Yes 0% (0) 1% (2)
No 100% (268) 99% (207)
Seroma 0.6
Yes 81% (218) 83% (174)
No 19% (50) 17% (35)
Hematoma 0.7
Yes 13% (36) 15% (31)
No 87% (232) 85% (178)



Conclusion

• Consider switching to reusable trocars for 
laparoscopic inguinal hernia repairs

• Barriers:
- Supply chain

- Sterile Processing Department
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