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Background: Fatigue and the long work hours of surgeons have attracted increasing concern in recent years. We aimed to explore whether starting time was associated with perioperative outcomes and cost for elective lung surgery.



Methods: A retrospective study was conducted on elective lung surgery patients at a high surgery-volume center between September 2019 and November 2019. Patients were divided into the “early start group” if the surgery start time was before 4 post meridiem (pm), while the “late start group” was defined as surgery started after 4 pm. Perioperative outcomes and total hospital costs were compared between the two groups. In addition, multivariable logistic regression analysis was performed to identify whether start time was a risk factor for postoperative hospital duration, total hospital cost and length of operation time.



Results: A total of 398 patients were finally enrolled for analysis in this study. Of all the cases, 295 patients were divided into the early start group, while 103 patients belonged to the late start group. Baseline characteristics were all comparable between the two groups. Concerning Regarding outcomes, there were no differences in postoperative hospital duration, operation time, complication incidence or and other outcomes, while the total hospital cost tended to be different but still not significantly different without statistical significance (P = 0.07). In multivariable logistic regression analysis, surgery starting late was still not found to be a risk factor for long postoperative hospital duration, high hospital cost and long surgery time.



Conclusion: In elective lung surgery, perioperative outcomes and costs were similar between the early- and late-start groups, and it was not necessary to worry about the surgery order for these patients.
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Introduction

In general, fatigue and sleep deprivation are thought to result in low-efficiency work and even mistakes. There is a consensus that circadian rhythm disturbances, overloaded work and fatigue could significantly increase accidents in the transportation industry (1). How about the impact in medical domain field? Death of Libby Zion, a widely publicized case, created giant social influence and then motivated the revolution of resident education in America because of the resident physician was found to be in a long-term overload work state (2). The impacts of fatigue and sleep deprivation of physicians attract increasing concern, and a well-documented noun called the “after-hour” effect is created that combines patient handoffs, resource limitations and differences in the expertise of hospital staff after long-duration work or in weekend time (3). A study including surgical residents found that fatigue and deprivation of sleep decreased psychomotor and cognitive skills (4). However, clinical studies investigating the impacts of after-hour care have not reached a consensus; some conclude that late-start surgery in the day could increase complication morbidity, mortality, cost and length of hospital stay (5–9), while others have found no associations between outcomes and surgery start time (10–13).

It is known that the number of lung surgeries has have rapidly increased in recent years, with an increasing number of small nodules identified in China. However, there is only one study finding that video-assisted lobectomy conducted in the late week could increase the length of hospital stay (9). Impacts of late start in the day still remain unclear concerning elective lung surgery. Most Chinese people have the habit of sleeping at noon, and many official departments obey the rule of 8-hour work, while a surgeon could discard both rules during a surgery day and which resulted in deprivation of sleep and fatigue after 4:00 pm. In addition, many Chinese patients always require surgeons to arrange to receive surgery first. Their routine thoughts are that surgeons are more energetic in the morning, but thoracic surgeons always think they can provide the same high-quality medical service for all patients. Under this circumstance, it was extremely proper in urgent need to conduct this study to testify our hypothesis that late-start lung surgery for patients was not associated with negative outcomes and provide an answer for anxious patients.



Methods


Patients

All patients received elective lung surgery were retrospectively enrolled between September 2019 and November 2019 at the Department of Thoracic Surgery, West China Hospital. Inclusion criteria: (1) lung surgery; (2) elective surgery; (3) age ≥18 years old; (4) normal preoperative renal and liver function. Exclusion criteria: (1) clinical data were sufficient; (2) lung surgery combined with other organ surgery; (3) combined surgery (wedge resection, segmentectomy and lobectomy); (4) urgent or emergent surgery of patients intended to receive elective surgery during hospitalization. All patient information cnilical data was extracted from the electronic medical records system. Our institutional review board approved this study, and patient consent was waived owing to the retrospective nature of this study.



Study design and definitions

The point of skin incision making was viewed as the start time of one surgery. According to this definition of start time, surgery started between 8 ante meridiem (am) and 4 pm was defined as “early start”, while “late start”, namely, started after 4 pm for elective surgery. The start time of all the surgeries was between 8 am and 9 am in our hospital according to hospital rules and necessary preparation. One rule concerning elective surgery in our hospital is that surgery of the one case before the last case must be completed before 7 pm unless the last case could not be received by the operating room in one day. All the surgeons in this study had abundant lung surgery experience and had performed lung surgery at least 400 cases and at least 5 years before this study. In this study, one surgeon conducted all the surgeries without changing surgeon all the day. Primary outcomes included postoperative hospital duration and total hospital cost, and these data could be collected in the electronic medical records system. Secondary outcomes included operation time, duration of chest tube placement, intraoperative bleeding volume, intraoperative conversion, duration of intensive care unit (ICU) stay, complications (lung infection, pulmonary embolism, stroke, postoperative bleeding, incision infection, chylothorax, bronchial fistula, hoarseness, prolonged air leak, other site infection) and operative mortality (death occurred postoperatively in the hospital or within 30 days after surgery). Prolonged air leak was defined as >5 days. All the data were also collected from the hospital electronic medical records system by two doctors (Hu JR and Yao P), while definitions for postoperative events and complications were according to the Society of Thoracic Surgeons and the European Society of Thoracic Surgeons.



Statistical analysis

Statistical analysis was performed using SPSS 26.0 software (SPSS Corp., Chicago, IL, United States). Concerning continuous data, the mean ± standard deviation was adopted for normally distributed continuous variables, while nonnormally distributed continuous variables were demonstrated with the median [interquartile range]. Categorical variables are shown as number. Student's t test or the Mann–Whitney U test was used to compare continuous variables, while the Chi (2) test or Fisher's exact test was used for categorical variables according to specific data. Because all the baseline characteristics were comparable, we omitted the application of the statistical method of propensity-scored matching. And patients were divided into two groups according to the median value for continous variables which included cost and others. Then, a multivariable logistic regression model was accepted for risk factor analysis, and we included variables with a P value ≤0.15 in the baseline characteristics analysis, surgery start time and other probable clinical factors in multivariable analysis. Odds ratios (ORs) are presented with 95% confidence intervals (CIs) for logistic regressions. Multivariable analysis for postoperative complications was omitted owing to the small sample size of only 25 patients who suffered complications. A P value of <0.05 was considered statistically significant, which was based on a two-sided test.




Results


Patient baseline and outcome comparison

A total of 398 patients were finally enrolled for analysis according to the inclusion and exclusion criteria between September 2019 and November 2019 at our department. Among these, And 295 patients received lung surgery before 4 pm, while other cases in the group received lung surgery after 4 pm. As shown in Table 1, all the baseline characteristics, including continuous variables and categorical variables, were comparable between the early-start group and the late-start group. Only diabetes incidence seemed to be higher in the early start group, but without statistical significance, the incidence of total comorbidity was also comparable between the two groups. All outcomes are were shown in Table 2. Regarding the primary outcome, there was no difference in postoperative hospital duration (P = 0.363), and the total hospital cost tended to be higher in the early start group, but the difference was not statistically significant (P = 0.07). In addition, concerning regarding the second outcome, no differences were found in operation time, intraoperative bleeding volume, length of ICU time, length of chest tube time, complication incidence or conversion. Among all the patients, no deaths occurred within 30 days after surgery, and only one patient received a transfusion in the early start group.


TABLE 1 Baseline characteristics comparison between the early-stage and late-stage groups.
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TABLE 2 Outcome comparison between the early-stage and late-start groups.
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Multivariable postoperative hospital duration analysis

All the patients were divided into two groups according to the median postoperative hospital duration, and a univariable comparison is shown in Supplementary Material 1. Then, we conducted multivariable logistic analysis and found that late start was not associated with increased postoperative hospital duration, with an OR of 0.715 (95% Cl, 0.400–1.275, P = 0.255). In addition, there were no associations between postoperative hospital duration and comorbidity, operation time, surgical range or surgical method. However, patients who expended a higher total hospital cost had a significantly longer postoperative hospital duration, with an OR of 4.498 (95% Cl, 2.689–7.498, P < 0.001). All are shown in Table 3.


TABLE 3 Multivariable logistic regression analysis of postoperative hospital duration.
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Multivariable cost analysis

All the patients were divided into two groups according to the median total hospital cost. A univariable comparison is was shown in Supplementary Material 2. High hospital cost was associated with late-start surgery, longer postoperative hospital duration, longer drainage time, suffering complications and comorbidities. However, as the results of multivariable analysis demonstrated in Table 4, late start was not associated with increased total hospital cost, with an OR of 0.741 (95% Cl, 0.444–1.239, P = 0.253). Comorbidity status, complication status and sex were also not associated with high total hospital cost. Only a longer postoperative hospital duration and chest tube duration significantly increased the total hospital cost, with ORs of 2.779 (95% Cl, 1.580–4.955, P < 0.001) and 2.347 (95% Cl, 1.410–3.977, P = 0.001), respectively.


TABLE 4 Multivariable logistic regression analysis of total hospital cost.
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Multivariable operation time analysis

Finally, all the patients were divided into two groups according to the median operation time. A univariable comparison is was shown in Supplementary Material 3, and only more lymph node dissection was were significantly associated with a longer surgical time. In Table 5, multivariable logistic analysis demonstrated late start surgery did not impact operation time 0.927 (95% Cl, 0.575–1.492, P = 0.754), so did variables of age, number of lymph nodes dissection and histology. However, lobectomy and segmentectomy significantly increased the operation time, with ORs of 5.004 (95% Cl, 2.428–10.310, P < 0.001) and 3.467 (95% Cl, 1.661–7.233, P < 0.001), respectively, compared with wedge resection.


TABLE 5 Multivariable logistic regression analysis of operation time.
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Discussion

To the best of our knowledge, few studies have explored the outcomes of elective lung surgery patients and start time, while many studies have explored the relationship between other organ surgeries and outcomes. In this retrospective, high surgery-volume center study of the impact of start time and surgery outcomes, we found no difference in the early start group and late start group concerning regarding short outcomes and total hospital cost. In addition, we also revealed that a late start was not a risk factor for a longer postoperative duration, higher total hospital cost or longer operation time. This result was completely consistent with our primary hypothesis. The complication incidence of lung surgery patients was decreased to an extremely low level in high surgery-volume centers by all kinds of perioperative elaborate management, and only 25 patients suffered postoperative complications in this study. Hence, we omitted the need to conduct multivariable analysis for postoperative complications owing to the extremely low sample size. For the cutoff time, we selected 4 pm as in some previous studies (7, 10, 14). Another reason for the selection of this time was that related labor law defines a routine work duration of 8 h, and surgeons begin work 8 am in our hospital.

For the most common question of patients before surgery, “May I be the first one to receive surgery in surgery order of tomorrow?” Now, we could definitely answer “it is not necessary” loudly from the results of this study. All the outcomes and total hospital cost were comparable between the two groups. There are several possible reasons, including that surgeons could work continually with strong will and have a rest between surgery intervals, and all the surgery team could keep concentrating on patient status, ensuring surgery safely. Among the baseline characteristic comparisons between the two groups, all the variables were comparable, and the propensity-scored match procedure was omitted. Among the outcomes, no significant differences were found in any of the variables. In addition, it is was interesting that the total hospital cost in the early start group was prone to be higher than that in the late start group, while the difference was not statistically significant. This result furtherly proved that late start for elective lung surgery did not have any negative impact even toward cost less than compared starting early, which strongly supported our primary hypothesis. Similarly, surgery start time did not impact cost, postoperative hospital duration or operation time in multivariable analysis, although start late was associated with high cost and prone to result in longer postoperative hospital duration in single variable analysis. In summary, no association was found between elective lung surgery stat time and any outcome.

In elective thoracic surgery, Bao and his colleagues also found that a later start time had no impact on either short- or long-term outcomes for patients undergoing minimally invasive McKeown esophagectomy via a propensity-scored match study (11). In addition, studies concerning regarding elective cardiac surgery also find no association between start time and perioperative outcomes, operative mortality, length of stay and total hospital cost (10, 12, 13, 15). The studies above all agree with the same conclusion as this study, possibly due to a reasonable shift of assisted staff, a sufficient supply of surgery-related materials and the surgeons' strong will and concentration. However, some different voices do exist. A study that enrolled 208 patients found that lobectomy conducted late in the week significantly increased the length of hospital stay compared with early in the week (9). Yount et al. also found that late-start cardiac surgery increases absolute and risk-adjusted mortality (5). Another study enrolled more than 100000 patients and demonstrated that the incidence of anesthetic adverse events is higher in the late start group (P < 0.0001), although bias existed in the study (7). Similar to these studies, a study from the New England Journal of Medicine found find that patients with serious diseases had higher mortality when they were admitted on weekend days than on weekdays (16). In addition, medical education studies of fatigue and sleep deprivation have also found that the surgical skills of residents could be affected by these unfavorable situations (4, 17). These studies believe these unfavorable outcomes resulted from all aspects, including fatigue of both surgeons, anesthetists and nurses and lack of sources. However, in large medical centers such as our center, sources of materials supply will always be sufficient, and nurses and anesthetists also have proper shifts at fixed times, so outcomes in different levels of hospitals could also be different.

There were several limitations in this study. First, as a retrospective study, inherent shortcomings could decrease the reliability degree of evidence. Second, a sample of approximately 400 patients was relatively small, and more multicenter, large sample and prospective studies could be beneficial in the future. Third, the incidence of postoperative complications was too low to perform further analysis of the relationship with the start time of lung surgery. Fourth, patients enrolled in this study contained different histology and different surgery approaches which could result in bias, but the variables were comparable in different groups, which made the results still reliable. Finally, this study only enrolled elective lung surgery, and the association start time and urgent or emergent lung surgery need further investigation in the future.



Conclusion

In this study, we demonstrated that there were no differences in postoperative hospital duration, hospital cost, operation time, complication incidence or and postoperative mortality between surgery started before and after 4 pm. In addition, surgery started late was identified as having no risk factors for outcomes by multivariable analysis. Hence, this study suggested that patients could wait for surgery silently without any worry. and provided evidence for surgeons to properly increase the surgery amount in high-volume surgery centers.



Data availability statement

The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author/s.



Ethics statement

The studies involving human participants were reviewed and approved by Ethics Committee of West China Hospital of Sichuan University. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author contributions

(I) Conception and design: YDL, GHA; (II) Administrative support: YDL; (III) Provision of study materials or patients: JRH, GHA; (IV) Collection and assembly of data: ZJX, TNS, ZG, Zhuo; (V) Data analysis and interpretation: XS, PY; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors. All authors contributed to the article and approved the submitted version.



Funding

This work was supported by the National Natural Science Foundation of China (no. 81672291) (to Yi-Dan Lin).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



Supplementary material

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fsurg.2022.922198/full#supplementary-material.



References

1. Mitler MM, Carskadon MA, Czeisler CA, Dement WC, Dinges DF, Graeber RC. Catastrophes, sleep, and public policy: consensus report. Sleep. (1988) 11:100–9. doi: 10.1093/sleep/11.1.100

2. Asch DA, Parker RM. The Libby Zion case: one step forward or two steps backward? N Engl J Med. (1988) 318:771–5. doi: 10.1056/NEJM198803243181209

3. Lou SS, Lew D, Harford DR, Lu C, Evanoff BA, Duncan JG, et al. Temporal associations between EHR-derived workload, burnout, and errors: a prospective cohort study. J Gen Intern Med. (2022) 37(9):2165–72. doi: 10.1007/s11606-022-07620-3

4. Kahol K, Leyba MJ, Deka M, Deka V, Mayes S, Smith M, et al. Effect of fatigue on psychomotor and cognitive skills. Am J Surg. (2008) 195(2):195–204. doi: 10.1016/j.amjsurg.2007.10.004

5. Yount KW, Lau CL, Yarboro LT, Ghanta RK, Kron IL, Kern JA, et al. Late operating room start times impact mortality and cost for nonemergent cardiac surgery. Ann Thorac Surg. (2015) 100(5):1653–8. doi: 10.1016/j.athoracsur.2015.04.131

6. Kelz RR, Tran TT, Hosokawa P, Henderson W, Henderson W, Paulson EC, et al. Time-of-day effects on surgical outcomes in the private sector: a retrospective cohort study. J Am Coll Surg. (2009) 209(4):434–445.e2. doi: 10.1016/j.jamcollsurg.2009.05.022

7. Wright MC, Phillips-Bute B, Mark JB, Stafford-Smith M, Grichnik KP, Andregg BC, et al. Time of day effects on the incidence of anesthetic adverse events. Qual Saf Health Care. (2006) 15(4):258–63. doi: 10.1136/qshc.2005.017566

8. Komen N, Dijk JW, Lalmahomed Z, Klop K, Hop W, Kleinrensink GJ, et al. After-hours colorectal surgery: a risk factor for anastomotic leakage. Int J Colorectal Dis. (2009) 24(7):789–95. doi: 10.1007/s00384-009-0692-4

9. Pupovac SS, Lee PC, Jurado J, Hyman K, Glassman L, Zeltsman D, et al. Impact that day of the week has on length of stay for video-assisted lobectomy. Semin Thorac Cardiovasc Surg. (2021) 33(3):897–901. doi: 10.1053/j.semtcvs.2020.11.023

10. Heller JA, Kothari R, Lin HM, Levin MA, Weiner M. Surgery start time does not impact outcome in elective cardiac surgery. J Cardiothorac Vasc Anesth. (2017) 31(1):32–6. doi: 10.1053/j.jvca.2016.08.015

11. Bao T, Zhao XL, Li KK, Wang YJ, Guo W. Effect of surgical start time on short- and long-term outcomes after minimally invasive esophagectomy: a propensity-score matching analysis. Dis Esophagus. (2020) 34:doaa108. doi: 10.1093/dote/doaa108

12. Ou R, Ramos G, Bowles C, Juo Y-Y, Shemin RJ, Benharash P. Are nonemergent cardiac operations performed during off-time associated with worse outcome? J Surg Res. (2017) 218:348–52. doi: 10.1016/j.jss.2017.06.065

13. Axtell AL, Moonsamy P, Melnitchouk S, Jassar AS, Villavicencio MA, D'Alessandro DA. Starting elective cardiac surgery after 3 pm does not impact patient morbidity, mortality, or hospital costs. J Thorac Cardiovasc Surg. (2020) 159(6):2314–2321.e2. doi: 10.1016/j.jtcvs.2019.06.125

14. Ricci WM, Gallagher B, Brandt A, Schwappach J, Tucker M, Leighton R, et al. Is after-hours orthopedic surgery associated with adverse outcomes? A prospective comparative study. J Bone Joint Surg Am. (2009) 91(9):2067–72. doi: 10.2106/JBJS.H.00661

15. Tan PJ, Xu M, Sessler DI, Bashour CA. Operation timing does not affect outcome after coronary artery bypass graft surgery. Anesthesiology. (2009) 111(4):785–9. doi: 10.1097/ALN.0b013e3181b6a50c

16. Liron M. Mortality among patients admitted to hospitals on weekends as compared with weekdays. N Engl J Med. (2002) 346(19):1500–1. doi: 10.1056/NEJM200205093461916

17. Eastridge BJ, Hamilton EC, O'Keefe GE, et al. Effect of sleep deprivation on the performance of simulated laparoscopic surgical skill. Am J Surg. (2003) 186(2):169–74. doi: 10.1016/S0002-9610(03)00183-1



OPS/xhtml/Nav.xhtml




Contents





		Cover



		Whether the start time of elective lung surgery impacts perioperative outcomes and cost?

		Introduction



		Methods



		Patients



		Study design and definitions



		Statistical analysis











		Results



		Patient baseline and outcome comparison



		Multivariable postoperative hospital duration analysis



		Multivariable cost analysis



		Multivariable operation time analysis











		Discussion



		Conclusion



		Data availability statement



		Ethics statement



		Author contributions



		Funding



		Conflict of interest



		Publisher's note



		Supplementary material



		References



















OPS/images/cover.jpg
, frontiers ‘ Frontiers in Surgery

Whether the start time of elective lung
surgery impacts perioperative
outcomes and cost?





OPS/images/fsurg-09-922198-t001.jpg
Late start £
group group
(n=295) (n=103)

Age 56 (49, 65) 56 (48, 65) 0.771
BMI 2266 (2096, 2289 (2109,  0.442
2452) 25.14)
Tumor size 14(1,21) 12(09,20) 0162
Number of lymph nodes 5(4,6) 5(3,6) 0.364
Gender 0462
Male 121 38
Female 174 65
Smoking 0781
Yes 64 21
No 231 82
Alcohol
Yes 48 20
No 247 83
Comorbidities 0788
Yes 93 31
No 202 72
Hypertension 0.959
Yes 68 2
No 27 79
Diabetes 0072
Yes 2 4
No 267 9
Coronary artery disease 0736
Yes 20 8
No 275 95
COPD 0763
Yes 10 4
No 285 9
Kidney dysfunction 0451
Yes 1
No 294
Liver dysfunction 1000
Yes 2 0
No 293 103
Surgical range 0335
Lobectomy 168
Segmentectomy 83
Wedge resection 44
Surgical method 0,651
Minimally invasive surgery 291 101
Open surgery 4 2
Surgical approach 0791
VATS 234 85
UVATS 52 15
RATS 5 1
Open 4 2
Histology 0599
Benign 2 8
Malignant 267 95
ASA grade 0316
1 2 2
2 239 86
3 54 15

BMI, body weight index; ASA, American society of anesthesiology: VATS, video-
assisted thoracoscopic surgery; UVATS, uniportal video-assisted thoracoscopic
surgery: RATS, robot-assisted thoracoscopic surgery.





OPS/images/fsurg-09-922198-t004.jpg
Variables OR 95%CI P
Time of surgery

Early start 1 = -

Late start 0.741 0.444-1239 0.253
Comorbidity

No 1

Yes 1149 0,691-1912 0592
Smoking

No 1 = ”

Yes 1.075 0.513-2.253 0.847
Alcohol

No b E - -

Yes 1062 05102213 0872
Gender

Male 1 - -

Female 0,605 0336-1091 0095
Postoperative duration (day)

<t 1 7 -

>4 2779 1.580-4.955 <0.001
Chest tube duration

<« 1 - B

<2 2374 1410-3997 0001





OPS/images/fsurg-09-922198-t005.jpg
Variables

Time of surgery
Early start
Late start

Surgical range
‘Wedge resection
Lobectomy
Segmentectomy

Age
<56
>56

Number of lymph nodes
<5
>5

Histology
Malignant
Benign

0927

5.004
3467

0982

0978

1
0744

0575-1.492

2.428-10310
1.661-7.233

0.646-1.495

0.626-1.527

0342-1.620

0754

<0.001
<0.001

0934

0922

0457

VATS, video-assisted thoracoscopic surgery; UVATS, uniportal video-assisted

T L A —





OPS/images/fsurg-09-922198-t002.jpg
Variables Early start group  Late start group P
(n=295) (n=103)
Hospital duration 40,5 4,5 0363
Cost (CNY) 52,967.43 (4696606,  51217.93 (4512232, 0.07
61,862.49) 56,414.69)
Operation time 90 (70, 120) 86 (60, 119) 0.408
Chest tube time 2(24) 2(23) 0.992
Intraoperative 20 (20, 30) 20 (20, 50) 0356
bleeding
ICU time 00,0 00,0 0.682
Complications 0.792
Yes 19 6
No 276 99
Lung infection 0701
Yes 6 3
No 289 100
Air leakage 0528
Yes 1 2
No 284 101
Chylothorax 1000
Yes 3 1
No 293 102
Transfusion -
Yes 1 0
No 294 103
Conversion 0.608
Yes 3 2
No 292 101
Mortality =
Yes 0 0
No 295 103

CNY, chinese yuan: ICU. intensive care unit.






OPS/images/fsurg-09-922198-t003.jpg
OR 95%C1 P

Time of surgery
Early start 1 - -
Late start 0715 0400-1275

Yes 1351 0.805-2.269 0255
Surgical range

Wedge 1 - -
Lobe 1087 0519-2.280
Segment 0579 0254-1320

Surgical method
Open 1 & =
MIs 0410 0029-5.836 0511

Operation time(min)

<89 1 = =

>89 1581 0951-2.628 0077
Cost (CNY)

53,060 1 = =

53,060 4.498 2.689-7.498 <0.001

OR. odds ratio; 95% Cl, 95% confidence interval: MIS, minimally invasive
surgery.








OPS/images/crossmark.jpg
(®) Check for updates.





OPS/images/logo.jpg
& frontiers | Frontiers in Surgery





