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G17: What is the optimal marker of glycemic control for patients undergoing major 

orthopedic surgery? 

Enayatollahi M, Tateiwa T, Abbas AA, Smith PN, Rolfson O, Rast M, Aggarwal V 

Response/Recommendation: 

This workgroup recommends that any or all available markers, namely HbA1c, fructosamine or 

blood glucose variability should be used to determine glycemic control.  

Strength of recommendation: Moderate 

Delegate Vote: 

Rationale: 

 Diabetes mellitus is one of the most prevalent diseases, affecting millions of people 

worldwide (1). Dysregulated blood glucose levels are commonly observed in patients undergoing 

orthopedic surgeries (2,3). This condition has been linked to both short-term and long-term 

complications, such as infections, readmission and overall mortality (2,4–6). As a result, it has 

been recommended that all patients be screened for glycemic control before surgery (7). 

Currently, the American Diabetes Association has endorsed HbA1c as a reliable marker for 

assessing blood glucose levels before surgery. In recent years, there has been growing 

uncertainty regarding the ability of HbA1c to predict complications after orthopedic surgeries, as 

well as debate over the optimal cutoff values for this marker (8,9). At the same time, increasing 

research is exploring other markers, such as fructosamine, which may offer potential in reducing 

postoperative complications in orthopedic patients (10,11). 

 A systematic review and meta-analysis were conducted. After the initial and full-text 

screening, 67 papers were included in the final review (12–78). Currently, three main markers 

are used to assess glycemic status in patients undergoing major orthopedic surgeries: HbA1c, 

fructosamine, and glucose variability. It should be noted that the included papers vary with 

regard to the inclusion of these three markers for comparison, use differing cutoffs to study 

significance, and involve inconsistent time of marker obtainment (preoperative, intraoperative, or 

postoperative). Nonetheless, three primary outcomes were evaluated in these studies for major 

orthopedic surgeries: infections (including surgical site infection [SSI] and periprosthetic joint 

infection [PJI]), readmissions, and reoperations. The meta-analysis revealed that HbA1c has a 

strong predictive value for infection and readmission following major orthopedic surgeries but 

not for reoperation. However, the heterogeneity across all analyses ranged from moderate to 

high, which limits the interpretability of the results. A commonly used cutoff value for HbA1c is 

7%; however, this threshold has recently been called into question (79–81). A subgroup analysis 

was conducted to evaluate the association between different HbA1c cutoff levels and infection 

rates following orthopedic surgery. However, the analysis revealed that the differences between 

the cutoff values were not statistically significant. Fructosamine was also evaluated as a 

predictive marker for outcomes following major orthopedic surgeries, demonstrating promising 

results. The most commonly used cutoff for fructosamine was 292–293 µmol/L (82,83). It 

exhibited significant predictive value for infections, readmissions, and reoperations. Although 

the heterogeneity among studies was low, the limited number of studies investigating this marker 

reduces the robustness of the conclusions that can be drawn from these findings. Glucose 

variability was evaluated and reported in studies using the coefficient of variation (CV), with 



 2 

most studies stratifying CV into three tertials. A subgroup analysis was conducted to evaluate 

high and medium CV levels in comparison to low CV for predicting infection rates following 

orthopedic surgeries. Significant results were observed for high glucose variability compared to 

low, but not for medium glucose variability. 

Comparative research aimed at identifying the optimal glycemic marker remains limited. 

A 2019 study by Shohat et al. on fructosamine demonstrated that it provides superior predictive 

value, responds more rapidly to treatment, and can identify patients with postoperative 

complications who have normal HbA1c levels but whose fructosamine levels exceed the 

established cutoff (82). Additionally, a 2017 study by Shohat et al. reported that while HbA1c 

levels above 7% were not able to predict or show a significant association with infection, 

reoperation, or readmission, fructosamine demonstrated greater predictive value (83). These 

results highlight the need for better-controlled comparisons between these two markers in the 

literature to obtain more meaningful findings. 

A variety of other markers, such as single assessments of blood glucose, the 

HbA1c/albumin ratio, and albumin-corrected fructosamine, have been studied. Some research 

has demonstrated good predictive value for these markers; however, due to the limited number of 

studies and variations in evaluation methods, further research is required to establish their 

clinical relevance (11,84–86) 

Conclusion 

 Based on current evidence, three main markers are used for assessing glycemic control in 

patients undergoing major orthopedic surgeries: HbA1c, fructosamine, and blood glucose 

variability. HbA1c is the most adopted method of assessment; however, it has been shown to be 

less reliable in recent investigations. Fructosamine, an emerging marker, may offer greater 

predictive value compared to HbA1c. Nevertheless, further research is needed to compare these 

two markers using more controlled and comprehensive methods to determine the optimal 

glycemic marker for predicting outcomes following orthopedic surgeries. 
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