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Complications in surgical patients.
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Abstract
HYPOTHESIS: Complications are common in hospitalized surgical patients. Provider error
contributes to a significant proportion of these complications.

DESIGN: Surgical patients were concurrently observed for the development of explicit
complications. All complications were reviewed by the attending surgeon and other members of the
service and evaluated for the severity of sequelae (major or minor) and for whether the
complication resulted from medical error (avoidable) or not.

SETTING: University teaching hospital with a level | trauma designation.

PATIENTS: All inpatients (operative or nonoperative) from 4 different surgical services: general
surgery, combined general surgery and trauma, vascular surgery, and cardiothoracic surgery.

MAIN OUTCOME MEASURES: Total complication rate (humber of complications divided by the
number of patients) and the number of patients with complications. Complications were separated
into those with major or minor sequelae and the proportion of each type that were due to medical
error (avoidable). Rates of complications in a recent Institute of Medicine report were used as a
criterion standard.

RESULTS: The data for the respective groups (general surgery, vascular surgery, combined
general surgery and trauma, and cardiothoracic surgery) are as follows. The number of patients
was 1363, 978, 914, and 1403; number of complications, 413, 409, 295, and 378; total complication
rate, 30.3%, 42.4%, 32.3%, and 26.9%; minor complication rate, 13.3%, 19.9%, 13.5%, and 13.0%
(percentage of minor complications that were avoidable, 37.4%, 59.0%, 51.2%, and 49.5%); major
complication rate, 16.2%, 21.1%, 18.1%, and 12.9% (percentage of major complications that were
avoidable, 53.4%, 60.7%, 38.8%, and 38.7%); and mortality rate, 1.83%, 3.33%, 2.28%, and 3.34%
(percentage of mortality that was avoidable, 28.0%, 44.1%, 19.0%, and 25.0%).

CONCLUSIONS: Despite mortality rates that compare favorably with national benchmarks, a
prospective examination of surgical patients reveals complication rates that are 2 to 4 times higher
than those identified in an Institute of Medicine report. Almost half of these adverse events were
judged contemporaneously by peers to be due to provider error (avoidable). Errors in care
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contributed to 38 (30%) of 128 deaths. Recognition that provider error contributes significantly to
adverse events presents significant opportunities for improving patient outcomes.
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