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------------------------------------- 
INTRODUCTION 
Our objective was to evaluate if pre-operative anemia in women undergoing elective hysterectomy or myomectomy for 
benign indications was associated with increased 30-day post-operative morbidity and mortality.  
 
MATERIALS/PATIENTS & METHODS 
The study population included adult women (age>=18) who underwent hysterectomy (by any route) or myomectomy 
(laparoscopic or laparotomy) between 2013-2015 for benign indications. Linkage was performed across 8 databases in 
Ontario, Canada: Discharge Abstract Database, National Ambulatory Care Reporting System, Same Day Surgery, Physician 

Billings Database, Corporate Provider Database, Registered Persons Database, Ontario Cancer Registry, and Ontario 
Laboratories Information System.  
Exposure of Interest: Pre-operative anemia (defined as a hemoglobin value <120g/L on the complete blood count (CBC) 
measured closest to the date of surgery and including up to 0800hrs on the day of surgery).  
Primary outcome: Composite of 30-day post-operative morbidity and mortality. 
Secondary outcomes: Death, transfusion, surgical site infection (SSI), veno-thromboembolism, return to hospital within 30-
days.  
Statistics: To adjust for confounding between anemic and non-anemic patients, we generated a propensity score using 

multiple logistic regression where the presence of anemia was regressed on all baseline characteristics. Women with 
anemia were matched (1:1) to those without. We calculated relative risk (RR), 95% confidence intervals (CI) and p-values to 
evaluate the effect of anemia on outcomes  
 
RESULTS 
Of the 16,218 women in the cohort, 3664 (22.6%) were anemic. After propensity matching, standardized differences in all 
baseline characteristics (N=3261 per group) were <0.10. The primary outcome (death, complications or re-admission) 
occurred in 36.2% of non-anemic patients and 41.2% of anemic patients (RR 1.14, 95%CI 1.07 - 1.21, p<0.0001). The risk 
of transfusion was significantly higher in anemic patients (RR 3.25 95%CI 2.67 - 3.95, p<0.0001) where for every 12 anemic 
patients, one received a peri-operative blood transfusion. There was no difference between groups in the other secondary 
outcomes. In subgroup analysis (women >55 years versus <=55, N=736), older women were at increased risk of the primary 
outcome (RR 1.40, 95%CI 1.12-1.76, p=0.004), transfusion (RR 4.2, 95%CI 1.65-10.72, p=0.003), SSI (RR 1.35, 95%CI 
1.01-1.81, p=0.04) and return to hospital (RR 2.36, 95%CI 1.54-3.62, p<0.0001). 
 
The predicted probability of transfusion with pre-operative hemoglobin 120g/L was 2.6%. The probability of transfusion 
increased by 54% when pre-operative hemoglobin was 110g/L (probability 4.0%) and by 135% when hemoglobin was 
100g/L (probability 6.1%). Compared to the threshold of 120g/L, the probability of transfusion decreased 38% when pre-
operative hemoglobin was 130g/L (probability 1.6%).  
 
CONCLUSION 
Pre-operative anemia in women undergoing elective hysterectomy/myomectomy was common (23%) and was an 
independent risk factor for 30-day post-operative morbidity, especially in older women. The probability of transfusion shows 
an exponential increase with incremental decreases in pre-operative hemoglobin values. Clinicians should consider 
hemoglobin optimization prior to elective uterine surgery.  
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