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Purpose There is a recent trend toward performing most hand surgery procedures under local
and/or regional anesthesia without sedation. However, little evidence exists regarding the
postoperative complications associated with local/regional anesthesia without sedation, espe-
cially compared with local/regional anesthesia with sedation or general anesthesia.

Methods Patients who underwent hand procedures as part of the American College of Surgeons
National Surgical Quality Improvement Program were identified. Thirty-day postoperative
complications were compared among patients who received local/regional anesthesia without
sedation, local/regional anesthesia with sedation, and general anesthesia with adjustment for
patient and procedural factors.

Results We identified 27,041 patients as having undergone hand surgery from 2005 to 2013. A
total of 4,614 underwent local/regional anesthesia without sedation (17.1%), 3,527 underwent
local/regional anesthesia with sedation (13.0%), and 18,900 underwent general anesthesia
(69.9%). Overall, both local/regional anesthesia with and without sedation were associated with
fewer postoperative complications compared with general anesthesia. In patients aged over 65
years, there was an additional benefit of avoiding all forms of sedation; these data showed that
treatment with local/regional anesthesia without sedation decreased the odds of sustaining a
postoperative complication compared with sedation and general anesthesia.

Conclusions Although the overall risk of postoperative complications remains small in hand
surgery, these data suggest that avoiding general anesthesia may decrease the overall risk of
sustaining postoperative complications. In addition, for patients aged over 65 years, avoiding
any form of sedation may decrease the risk of postoperative complications. (J Hand Surg Am.
2016;-(-):-e-. Copyright � 2016 by the American Society for Surgery of the Hand. All
rights reserved.)
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L OCAL OR REGIONAL ANESTHESIA without sedation
has gained considerable popularity in recent
years for surgery of the hand.1 Some proponents

have suggested using local anesthesia without a tour-
niquet2 whereas others have suggested employing
regional anesthesia without sedation.3 Both groups
suggest that anesthesia without sedation can be used
for a large percentage of hand surgery cases. Evidence
suggests that administering local or regional anesthesia
without sedation has the potential benefits of reducing
overall health care spending while increasing periop-
erative efficiency.2e6

Despite the popularity of local and regional anes-
thesia, little evidence is available on the postoperative
outcomes of anesthetic choice for hand surgery.
Several reports found a reduction in postoperative
complications associated with avoiding general anes-
thesia, by using either local7 or regional anesthesia.3,8

Yet, many of these studies failed to differentiate be-
tween patients who did or did not receive sedation in
addition to local or regional anesthesia. Because
sedation has been associated with increased compli-
cations in some studies, this distinction is an important
factor that is not clearly defined in the current hand
surgery literature.3,8 Furthermore, the available evi-
dence is from small studies lacking the power to
determine a significant difference between anesthesia
choices.

The purpose of this study was to compare the risk
of sustaining postoperative complications among
patients treated with local/regional anesthesia without
sedation, local/regional anesthesia with sedation, and
general anesthesia for hand surgery.

MATERIALS AND METHODS
Patients who underwent hand surgery between 2005
and 2013 were identified as part of the American
College of Surgeons National Surgical Quality
Improvement Program (ACS-NSQIP). The ACS-
NSQIP is a surgical registry that samples patients
from community and academic centers nationwide.9

The program identifies patients undergoing surgical
procedures and tracks them for 30 days for the
development of postoperative complications. Trained
ACS-NSQIP data specialists compile a broad range of
patient demographic characteristics and outcomes data
from individual medical record review. Previous au-
thors identified a subset of 208 hand-specific Current
Procedural Terminology (CPT) codes that are repre-
sentative of hand surgery in ACS-NSQIP.10 Inclusion
in the study was based on the presence of one or more
of these 208 hand-specific CPT codes during the study

period. Exclusion criteria included any additional CPT
coding outside these 208 hand-specific CPT codes,
which often represented hand-specific procedures be-
ing done in conjunction with other procedures such as
a ganglion cyst excision at the same time as total knee
arthroplasty. Finally, patients without a recorded
anesthesia type were excluded.

A total of 27,173 patients were initially identified
from the ACS-NSQIP database for inclusion in the
study. Seventy-eight were excluded for having addi-
tional procedures outside hand surgery (0.2%) and 53
were excluded for not having a recorded anesthetic
(0.2%). This left 27,041 for inclusion in the study.
This study sample represents patients identified by a
random sampling selection of all hand surgery pro-
cedures conducted at ACS-NSQIP centers.

The primary outcome measure of the study was the
presence or absence of postoperative complications
within 30 days of surgery. Postoperative complications
of interest to hand surgeons have been previously
outlined by authors using the ACS-NSQIP database;
these outcomeswere used in this study.11 Patients were
considered to have had a serious complication if any of
the following occurred during thefirst 30 postoperative
days: organ space infection, sepsis, septic shock, deep
surgical site infection, wound dehiscence, pulmonary
embolism, ventilation greater than 48hours, unplanned
intubation, acute renal failure, cardiac arrest requiring
cardiopulmonary resuscitation, myocardial infarction,
stroke, coma more than 24 hours, graft/prosthesis/flap
failure, or peripheral nerve injury. Patients were
considered to have had a complication if any of the
following occurred during the first 30 postoperative
days: any of the serious complications, deep vein
thrombosis, superficial surgical site infection, bleeding
transfusions, progressive renal insufficiency, urinary
tract infection, or pneumonia.

The primary independent variable of interest in the
study was anesthetic choice. Anesthetic choice was
grouped as local/regional anesthesia without sedation,
local/regional anesthesia with sedation, and general
anesthesia. These categories were determined based on
individual review from the medical records performed
by ACS-NSQIP study personnel. In addition to anes-
thetic choice, a variety of baseline demographic data
and comorbidities collected by ACS-NSQIP were used
to adjust for patient-specific factors in statistical
modeling. Demographic data included age and sex.
Comorbidity data included body mass index (BMI),
diabetes mellitus, congestive heart failure, functional
health status (defined by ACS-NSQIP as independent
or dependent based on whether the patient required
assistance with activities of daily living), hypertension,
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