Does Euglycemic Diabetic Ketoacidosis Contribute to the Risk of Postoperative Hemorrhage?
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INTRODUCTION: CASE SUMMARY:- DISCUSSION:

A 44-year-old male with a past medical history of long standing insulin-dependent DM,
hypertension, hyperlipidemia, coronary artery disease status post cardiac stents, and
obstructive sleep apnea, underwent laparoscopic sleeve gastrectomy. The initial surgery date
was delayed until the preoperative HgA1C was below 8%, per the endocrinologist
recommendation. The patient stopped taking insulin two days prior to surgery and took an
SGLT-2 inhibitor the day before his operation, as he was instructed. Decision was made for
sleeve over bypass considering the patient's long standing insulin dependent DM was less
likely to resolve with gastric bypass.

The development of eDKA in this patient was likely multifactorial: 1.His insulin
regimen was discontinued entirely two days prior to surgery. 2. He underwent two
weeks of a low carbohydrate, low calorie diet to reduce the size of his liver for
iIncreased visualization and safety during the surgery. 3. He took an SGLT-2 inhibitor
the day before surgery. 4. He underwent the physical stressor of an operation. All of
these factors are known precipitants of eDKA.

Many patients undergoing bariatric surgery have diabetes mellitus (DM). Bariatric
surgery, has been shown to induce disease remission, reducing mortality and
macrovascular complications in DM more than medical management alone.12:3
However, several precautions must be taken before operating on a diabetic
patient, as there are increased surgical complication rates among diabetics. 4

Postoperative bleeding in this patient was likely due to his acidotic state. DKA has a
known association with increased risk of gastrointestinal bleeding. The

ADA recommendations for diabetics undergoing any operation: °
Target glucose 100-180 mg/dL within 4 hours of surgery
HbAlc <8%

Discontinue SGLT-2 inhibitors 3-4 days before surgery

Withhold metformin on the day of surgery

Give 50% of NPH or 80% of long acting insulins like Lantus the
day of surgery

Monitor blood glucose every 2-4 hours while withholding food
and/or fluids

Diabetic ketoacidosis (DKA) is typically characterized by hyperglycemia, metabolic
acidosis, and ketonemia. However, DKA may occur in the absence of
hyperglycemia in type 2 diabetics taking sodium-glucose cotransporter-2 (SGLT-
2) inhibitors, due to increased urinary glucose excretion of glucose. gge 1.

Additional factors associated with euglycemic DKA (eDKA) include dehydration
and decreased caloric intake. Precipitants of SGLT-2 inhibitor-associated eDKA
include surgery, a low carbohydrate diet, and insulin dose reduction.® Sometimes,
the preparation for bariatric surgery includes a two week low carbohydrate, low
calorie diet to reduce the size of the liver, and often requires insulin dose
reduction. As such, the risk of eDKA in patients undergoing bariatric surgery is
likely multifactorial.

Commonly recognized complications of DKA include hyperkalemia, shock, stroke,
myocardial infarction, and thrombosis. &7 Several studies have documented the
association between DKA and gastrointestinal bleeding, but none have looked at
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pathophysiology of acidosis has been shown to impair platelet aggregation,
increasing fibrinogen breakdown and impairing the coagulation cascade. We
hypothesize that DKA may also contribute to postoperative hemorrhage, though
other similar scenarios have yet to be documented.

While most oral DM medication should be held on the day of surgery, SGLT2
inhibitors should be held 4 days prior to surgery, per FDA 2022 recommendations.
We hypothesize that it may even be helpful to hold the SGLT2 inhibitors four to
seven days prior to initiating the pre-operative liquid diet in patients undergoing
bariatric surgery. Moreover, it is important to weigh the risks and benefits of a liver
shrinking diet in a population at high risk for DKA.

This case highlights the importance of recognizing DKA in a timely manner following
bariatric surgery. Ilts presentation is similar to that of postoperative complications
with symptoms of abdominal pain, tachycardia, nausea, making accurate and timely
diagnosis difficult. Bariatric surgeons need to be aware of eDKA and how to
manage SGLT2 inhibitors preoperatively.
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