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Background/Introduction

* Previous studies have not found an association between elevated
preoperative glycosylated hemoglobin (HgbA1c) and early
postoperative complications following bariatric surgery. [1-3]

« Several studies have found that early postoperative hyperglycemia
IS associated with an increased risk of postoperative complications,
but this association as it pertains to bariatric surgery has yet to be
iInvestigated. [4-5]

* |n this study, we examine the association between early
postoperative hyperglycemia and complications following bariatric
surgery.

* Single center retrospective review between 2016 and 2024
* 6,914 patients who underwent laparoscopic sleeve gastrectomy and
laparoscopic Roux-en-Y gastric bypass
* Two separate comparison groups defined by HgbA1c cut off
« Group A (HgbA1C < 8% vs HgbA1c > 8%)
» Group B (HgbA1C < 10% vs HgbA1c > 10%)
* Two separate comparison groups defined by different postoperative
glucose cut off
» Cohort A (average postoperative glucose < 140 vs > 140)
» Cohort B (average postoperative glucose < 180 vs > 180)
* Propensity score matching (PSM) was used
* |Individual postoperative outcomes were obtained using a conditional
logistic regression model for binary variables
* Length of stay was assessed using a Poisson regression model.

Table 1: Group A- outcomes by HbATc=8 vs. HbA1c>8 after PSM

Acute Renal Failure

Bowel obstruction

Cardiac Arrest

DVT

Deep Incisicnal 55l

Extraluminal intraabdominal bleeding
Gastro tract bleed

Myocardial infarction

On Ventilator

Organ 55l

Pneumaonia

Pulmonary Embolism

Renal Insufficiency

Sepsis

Septic Shock

StrokeCWVa

superficial Incisional 55l
Transfusions

Unplanned admission
Unplanned intubation

Urinary Tract Infection

Wound disruption

Emergency Case
EmergencyDepartmentEDVisits1
30 day mortality

Readmission within 30 days
Recperation within 30 days of Operation
Intervention within 30 days of Operation
Length of Stay

Prolonged=3 days

Prolonged=5 days

Glucose after surgery

Total

N=1,521
4 (0.26)

8 (0.53)
2 (0.13)
9 (0.50)
1(0.07)
0 {0.00)
5 (0.33)
2 (0.13)
5 (0.33)
9 {0.50)
8 (0.53)
1(0.07)
5 (0.33)
5 (0.33)
3(0.20)
0 {0.00]
1(0.07)

35 (2,30

20 (1.31)
7 (0.46)
11{0.72)
1(0.07)
1(0.07)

111 (7.30]

1(0.07)
20 {1.31)
5 (0.33)
5 (0.33)

1.79=3.84

A8 [5.79)
30 {1.97)

151.85=240.24

HbA1cs8

N=1,138
4 (0.35]
6(0.53)
0 (0.00]
6 (0.53)
0 (0.00]
0 (0.00]
3 (0.26]
2 (0.18)
2 (0.18)
7(0.62)
4 (0.35)
1(0.09]
4(0.35)
5 (0.44)
3(0.26)
0 (0.00]
1(0.09]

25 (220
15{1.32)
3 (0.26)
8 (0.70]
0 (0.00]
0 (0.00]

80 (7.03)
0 (0.00]
13 {1.14)
1(0.09]
3(0.26)

1.72=3.81

55 [4.84)
18 {1.58)

140.72232.53
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HbA1c>8

N=383
0 (0.00]
2(0.52)
2 (0.52)
3(0.78)
1(0.26)
0 (0.00)
2 (0.52)
0 (0.00]
3(0.78)
2 (0.52)
4(1.04)
0 (0.00)
1(0.26)
0 (0.00)
0 {0.00)
0 (0.00)
0 (0.00)
10 {2.61)
5(1.31)
4(1.04)
3(0.78)
1 (0.26)
1(0.26)
31 (8.00)
1(0.26)
7(1.83)
4(1.04)
2(0.52)

2.00=53.04

33 [8.62)
12 {3.13)

187.80241.78

p-value

0.456
0.858
0.081
0.566
0.180

0.448
0.736
0.091
0.548
0.107
0.994
0.797
0.374
0.570

0.994
0.623
1.0
0.070
0.862
0.18
0.18
0.454
0.18
0.298
0.026
0.417
0.052
0.006
0.063
<0.001

Table 2: Group B- outcomes by HbA1 =10 vs. HbATc>10 after P5SM

Data Results

Total HbATc=10 HbA1c>10 | p-value

M=424 MN=317 MN=107
Acute Renal Failure 0 {0.00) Q(0.00) 0 {0.00)
Bowel obstruction 2(0.47) 2(0.63) 0{0.00) 0.708
Cardiac Arrest 0 {0.00) Q{0.00) 0 {0.00)
DAT 2(0.47) 2(0.63) 0{0.00) 0.472
Deep Incisional 55l 1(0.24) 0 {0.00) 1{0.93) 0,327
Extraluminal intraabdominal bleeding 0 {0.00] 0 (0.00) 0 {0.00]
Gastro tract bleed 1(0.24) 1(0.32) 0{0.00) 0.713
Myccardial infarction 2(0.47) 2 (0.63) 0 (0.00] 0,472
On Ventilator 0 {0.00) Q{0.00) 0 {0.00)
Organ 55l 2(0.47) 2(0.63) 0{0.00) 0.472
Pneumaonia 2(0.47) 1(0.32) 1{0.93) 0.172
Pulmonary Embolism 0 {0.00) 0 {0.00) 0{0.00)
Renal Insufficiency 1(0.24) 1(0.32) 0{0.00) 0.713
Sepsis 0 {0.00) Q{0.00) 0 {0.00)
Septic Shock 1(0.24) 1(0.32) 0{0.00) 0.713
StrokeCWA 0 {0.00) 0 {0.00) 0{0.00)
Superficial Incisional 351 0 {0.00) Q{0.00) 0 {0.00)
Transfusions 5{1.18) 4(1.26) 1{0.93) 0.365
Unplanned admission 4 (0.94) 3 (0.95) 1({0.93) 0.782
Unplanned intubation 0 (0.00] 0 (0.00) 0 {0.00]
Urinary Tract Infection 3{0.71) 3 (0.95) 0{0.00) 0.385
Wound disruption 0 {0.00) Q{0.00) 0 {0.00)
Emergency Case 0 (0.00) 0 (0.00) 0 (0.00]
EmergencyDepartmentEDVisits1 30 (7.08) 21 (6.62) 9(5.41) 0.509
30 day mortality 0 {0.00) Q{0.00) 0 {0.00)
Readmission within 30 days 5{1.42) G (1.89) 0{0.00) 0.308
Reoperation within 30 days of Operation 0 ({0.24) 0 (0.00) 0 {0.00]
Intervention within 30 days of Operation 0 {0.00] 0 (0.00) 0 {0.00]
Length of Stay 1.53=1.16 1.53=1.23 1.50=0.95 0.811
Prolonged=3 days 21(4.95) 15 (4.73) G{5.61) 0.706
Prolonged=5 days 5(1.18) 5 (1.58) 0 {0.00) 0.369
Glucose after surgery 161.78245.41 | 150.00+38.90 | 198.84244.70 | <0.001

Table 3: Cohort A- outcomes by post glucose (2140 vs. =140) after PSM

Hyperglycemia and Its Association with Early Post-Operative Bariatric Surgery Outcomes
Au, C.; Schroer, J.;Xu, J.; Todd, J. ; Tomczyszyn, M.; Ali, A.; Sherman, V.; Tariq, N.

Total CGlucoses140 Glucose>140 p-value
N=2,436 N=1,218 N=1,218

Arute Renal Failure 4 {0.186) 3 (0.25] 1 (0.028] 0.241
Bowel obstruction 10 (0.41) G (0.41) G (0.41) 1.00
Cardiac Arrest 1{0.04) 0 (0.00) 1 (0.08) 0.501
DVT 11 [0.45) 5 (0.43) 5 [0.41) 0.7632
Desp Incisional 551 7 (0.08) 1 (0.08) 1 (0.08) 1.00
Extraluminal intraabdominal bleeding 0 {0.00) 0 (0.00) 0 (0.00)

Gastro tract bleed 10 {0.41) 2 (0.18) 2 [0.55) 0.02
Wiyocardial infarction 4 (0.18) 2 (0.18) 2 (0.15) 1.00
On Ventilator 5 (0.21) 3 (0.25) 2 (0.185) 0.657
Organ 551 12 (0.43) 5 (0.41) 7 (0.57) 0.565
Pneumonia 12 (0.43) 5 (0.41) 7 (0.57) 0.565
Pulmaonary Embalism 2 (0.08) 0 (0.00) 2 (0.185) 0.299
Renal Insufficiency 3(0.12) 1 (0.08) 2 (0.18) 0.571
Zepsis 4 (0.186) 2 (0.18) 2 (0.15) 1.00
Zaptic Shock 4 (0.186) 3 (0.25) 1 (0.08) 0.241
StrokeCWA 1{0.04) 0 (0.00) 1 (0.08) 0.501
Superficizl Incisional 551 & (0.25) 4(0.33) 2 (0.185) 0.423
Transfusions 25 (1.02) 12 (1.07) 12 (0.93) 0.842
Unplannad admission 30(1.23) 14 71.15) 151131} 0.715
Unplanned intubation 71(0.29] G [0.41) 2 [0.18) 0.273
Urinary Tract Infection 13 [0.53) 6 (0.43) 7 [0.57) 0.782
Wound disruption 1{0.04) 0 (0.00) 1 (0.08) 0.501
Emergency Case 0 {0.00) 0 (0.00) 0 (0.00)

Emergency Department ED Visits 133 (7.51) 102 (8.37) 81 (6.65) 0.111
30 day mortality 1{0.04) 0 (0.00) 1 (0.08) 0.501
Readmizsion within 30 days 10 {0.41) 4(0.33) 5 (0.49) 0.53
Reoperation within 30 days of Operation | 2 (0.12) 0 (0.00) 3 (0.25) 0.198
Intervention within 30 days of Operation | 4 (0.16) 1 (0.08) 3 [0.25) 0.241
Length of Stay 152+2 52 1552250 1452255 0.442
Prolonged=3 days 24 (3.45) 45 (3.70) 39 (2.20) 0.457
Prolonzed=5 days 30 (1.23) 15 (1.23) 15 (1.23) 1.00

Table 4: Cohort B outcomes by post glucose (2180 vs. »180) after PSM

Total | Glucoses180 | Glucose>180 | p-value

M=1,263 M=0944 MN=319
Arute Renal Failure 2 (0.15) 2 (0.21] 0 (0.00) 0.734
Bowel obstruction 6 {0.48) 5 (0.53) 1(0.31) 0.814
Cardiac Arrest 2 (0.15) 0 (0.00) 2 (0.632) 0.082
DVT 7 (0.55) 5 (0.53) 2 (0.632) 1.00
Desp Incisional 551 2 (0.15) 1{0.11) 1{0.31) 0.348
Extraluminal intraabdominal bleeding 0 {0.00) 0 (0.00) 0 (0.00)
Gastro tract blead 8 (0.63) 5 (0.64) 2 (0.63) 0.842
hiyocardial infarction 1 (0.08) 1(0.11) 0 (0.00) 0.952
On Ventilator 2 (0.15) 0 (0.00) 2 (0.63) 0.082
Organ 531 5 (0.48) 5 (0.53) 1{0.31) 0.641
Cther 0 (0.00) 0 (0.00) 0 (0.00)
Pneumonia G {0.40) 3 (0.32) 2 (0.63) 0.624
Pulmanary Embalism 3 {0.24) 2 (0.21) 1(0.31) 0.579
Renal Insufficiency 1({0.08) 1(0.11) 0 (0.00) 0952
Zepsis 5 (0.40) 5 (0.53) 0 (0.00) 0.372
Septic Shock 2 (0.15) 2 (0.21) 0 (0.00) 0.734
Stroke/CVA 0 (0.00) 0 (0.00) 0 (0.00)
superficial Incisionzl 551 5 (0.40) 4 (0.42) 1(0.31) 0.797
Transfusions 15 {1.19) 13 (1.38) 2 (0.63) 0.298
Unplanned admission 13 (1.43) 13 (1.38) 5 (1.57) 0.853
Unplanned intubation 6 {0.48) 3 (0.32) 3 (0.94) 0.266
Urinary Tract Infection 9 (0.71) 3 (0.25) 1(0.31) 0.355
Wound disruption 0 (0.00) 0 (0.00) 0 (0.00)
Emergency Case 0 {0.00) 0 (0.00) 0 (0.00)
Emergency Department ED Visits 83 (6.57) el (6.46) 22 {6.90) 0.793
30 d=y mortality 1 (0.08) 0 (0.00) 1(0.31) 0.181
Readmission within 30 days 5 (0.40) 4(0.42) 1(0.31) 0.797
Reoperation within 30 days of Operation | 2 {0.18) 2 (0.21) 0 (0.00) 0.734
Intervention within 30 days of Operation | 2 {0.18) 1(0.11) 1(0.31) 0.437
Length of Stay 1.61+2 32 157226 1.7024.05 0.552
Prolonged=2 days 52 (4.12) 38 (4.03) 14 (4.35) 0.831
Prolonged=5 days 17 {1.35) 14 (1.48) 3 (0.94) 0388

Results

« After PSM, demographics and comorbidities were matched in both comparison groups
* No significant association between early postoperative hyperglycemia and major complications including post-operative bleeding, anastomotic leak, or surgical site
infection in cohort A and cohort B
* No increased risk of prolonged length of stay, readmission, reoperation, or early mortality in cohort A and B.
» Significant association between elevated preoperative HgbA1c >8% in group A and need for reoperation (p=0.02), as well as prolonged length of stay >3 days (p=0.006).
This association was not seen when Hgb A1c cut off was higher in group B

Conclusion

To our knowledge, early postoperative hyperglycemia and its relationship with postoperative outcomes after bariatric surgery has not been previously studied. Based on this study, early postoperative hyperglycemia is not associated with an
increased risk of bariatric surgery complications. However, elevated preoperative HgbA1c may be associated with prolonged length of stay and need for reoperation.
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