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Introduction

Alcohol consumption is a modifiable lifestyle risk factor 
which has the potential to negatively impact surgical 
outcomes. Increased surgical bleeding time, length of 
stay (LOS), transfer to the intensive care unit (ICU), 

postoperative infections, wound complications and 
cardiopulmonary insufficiency all have been demonstrated to 
be associated with increased alcohol use prior to surgery (1-6).  
Furthermore, increased alcohol use has been associated 
with inferior surgical outcomes in gastrointestinal surgery 
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(7-9), colorectal surgery (4,10,11), obstetric surgery (12),  
transplant surgery (13), head and neck surgery (14-16), 
orthopedic surgery (17-19) and neurological surgery (20). A 
few studies even suggest a dose-dependent effect of alcohol 
use on postoperative complication rates (11). 

Despite these studies, few have attempted to determine 
the impact of alcohol use in spine surgery. Some existing 
studies have demonstrated increased risk of postoperative 
spinal hematoma (21) and pneumonia (22) in patients with 
increased alcohol use undergoing elective spinal surgery. 
However, the effect of alcohol use on 30-day readmission 
rates and overall complications profiles in patients 
undergoing elective surgery for adult spinal deformity is 
still unknown. 

The aim of the study is to determine the impact of 
alcohol use on 30-day readmission rates and complications 
profiles after elective spinal fusion (≥2 levels) in adults 
undergoing spinal deformity correction.

Methods

This was a retrospective study of 1,010 adult patients 
undergoing elective spinal fusion (≥2 levels) for spinal 
deformities at a major academic institution from 2005 to 
2015. Institutional Review Board approval was obtained 
prior to the study’s initiation. Inclusion criteria included 
patients (I) with available demographics and treatment; 
(II) who underwent elective thoraco-lumbar spinal 
decompression with fusion ≥3 levels; and (III) an identified 
alcohol use status. The patients were divided into two 
cohorts by their alcohol use status with “Alcohol-Use” 
defined as any record of alcohol use and “No-Alcohol” 
defined as “no alcohol use” listed on their medical record. 
We identified 317 (31.4%) alcohol-use patients and 693 
(68.6%) no-alcohol use patients (Alcohol Use: n=317; No-
Alcohol: n=693). The primary outcome of this study was 
unplanned hospital readmissions within 30-days of hospital 
discharge and 30-day complication rates.

Demographic  var iab les  inc luded  sex  and  age . 
Comorbidit ies  included body mass  index (BMI) , 
depression, anxiety, diabetes, congestive heart failure 
(CHF), coronary artery disease (CAD), atrial fibrillation 
(AFib), peripheral vascular disease (PVD), hypertension 
(HTN), hyperlipidemia (HLD), anemia and chronic kidney 
disease (CKD). We also identified any history of deep vein 
thrombosis (DVT) and pulmonary embolism (PE) in the 
patient medical records.

Surgical variables included operative time, median fusion 

levels, estimated blood loss (EBL) and number of packed red 
blood cell (PRBC) transfusions. Other operative variables 
assessed included use of somatosensory evoked potentials 
(SSEP), transcranial motor evoked potentials (TcMEP) 
and lectromyogram (EMG). Intraoperative complications 
included durotomy. Immediate postoperative complications 
included LOS, transfer to the ICU, delirium, urinary tract 
infections (UTI), fever, ileus, deep and superficial surgical 
site infections (SSI), hypotension, hematoma, myocardial 
infarction (MI), PE, DVT, stroke, sepsis, weakness, sensory 
deficits, urinary retention and discharge with a Foley 
catheter.

The 30-day readmission rates and complications were 
also recorded. Postoperative complications at 30-days  
included pain, altered mental status, UTI, fever, cellulitis, 
pneumonia ,  wound dehiscence,  wound drainage, 
hypotension, MI, PE, DVT, dysphagia, new weakness and 
sensory/motor deficits.

Parametric data were expressed as mean ± standard 
deviation (SD) and compared via the Student’s t-test. Non-
parametric data were expressed as median (interquartile 
range) and compared via the Mann-Whitney U-test. 
Nominal data were compared with Chi-square tests. All tests 
were two-sided and were significant if the P value was less 
than 0.05. Statistical analysis was performed using JMP®, 
Version 12. SAS Institute Inc., Cary, NC, 1989–2007. 

Results

A total of 1,010 adult patients who underwent elective spinal 
fusion for correction of spinal deformity were included in the 
study (Alcohol-Use: n=317; No-Alcohol: n=693). There was 
no significant difference in age between both groups (Alcohol-
Use: 62.3±12.4 years vs. No-Alcohol: 62.4±14.2 years; 
P=0.95) (Table 1). An approximately equal proportion of men 
and women were included in both groups (Alcohol-Use: 
43.9% vs. No-Alcohol: 38.0%; P=0.08) (Table 1). BMI was 
similar in between cohorts (Alcohol-Use: 28.3±6.0 kg/m2  
vs. No-Alcohol: 28.7±6.8 kg/m2; P=0.36) (Table 1). There 
were no significant differences in the prevalence of other 
co-morbidities, such as depression, anxiety, diabetes, CHF, 
CAD, AFib, PVD, HTN, HLD, anemia and CKD (Table 1).  
History of prior DVT or prior PE were also similar 
between both cohorts ((respectively - Alcohol-Use: 2.2% 
vs. No-Alcohol: 3.9%; P=0.17 and Alcohol-Use: 1.6% vs.  
No-Alcohol: 2.5%; P=0.38) (Table 1).

The median [interquartile range] number of levels 
fused was similar between both cohorts {Alcohol-Use: 



405

J Spine Surg 2017;3(3):403-410© Journal of Spine Surgery. All rights reserved. jss.amegroups.com

Journal of Spine Surgery, Vol 3, No 3 September 2017

4 [3–7] vs. No-Alcohol: 5 [3–7]; P=0.07} (Table 2). Mean 
operative time between both cohorts was similar (Alcohol-
Use: 276.5±139.9 minutes vs. No-Alcohol: 279.4±136.4 
minutes; P=0.77) (Table 2). However, EBL and number of 
PRBC transfusions was significantly greater in the Alcohol-
Use cohort (respectively - Alcohol-Use: 748.3±976.8 mL 
vs. No-Alcohol: 924.1±1,203.2 mL; P=0.02 and Alcohol-
Use: 0.6±1.2 units vs. No-Alcohol: 0.9±1.7 units; P=0.004) 
(Table 2). UOP and incidence of durotomy were also 
similar between both cohorts (respectively - Alcohol-Use: 
721.7±663.2 mL vs. No-Alcohol: 751.5±706.3 mL; P=0.53 
and Alcohol-Use: 4.7% vs. No-Alcohol: 6.5%; P=0.27) 
(Table 2). 

Immediate postoperative complications profile

LOS was similar in the No-Alcohol cohort compared to 
the Alcohol-Use cohort (Alcohol-Use: 5.1±3.5 days vs. No-
Alcohol: 5.8±4.7 days; P=0.07) (Table 3). However, a greater 
percentage of the No-Alcohol cohort were transferred to 

the ICU than the Alcohol-Use cohort (Alcohol-Use: 15.2% 
vs. No-Alcohol: 23.3%; P=0.004) (Table 3). There was no 
significant difference in the incidence of other immediate 
postoperative complications: delirium (Alcohol-Use: 8.8% 
vs. No-Alcohol: 6.8%; P=0.25), UTI (Alcohol-Use: 4.1% 
vs. No-Alcohol: 5.6%; P=0.31), fever (Alcohol-Use: 2.5% 
vs. No-Alcohol: 3.9%; P=0.27), ileus (Alcohol-Use: 5.1% vs. 
No-Alcohol: 5.1%; P=0.99), deep SSI (Alcohol-Use: 0.3% 
vs. No-Alcohol: 0.7%; P=0.44), superficial SSI (Alcohol-
Use: 0.6% vs. No-Alcohol: 0.9%; P=0.70), hypotension 
(Alcohol-Use: 6.0% vs. No-Alcohol: 7.5%; P=0.38),  
hematomas (Alcohol-Use: 0.3% vs. No-Alcohol: 1.2%; 
P=0.19), MI (Alcohol-Use: 0.3% vs. No-Alcohol: 1.0%; 
P=0.25), PE (Alcohol-Use: 1.9% vs. No-Alcohol: 0.9%; 
P=0.16), DVT (Alcohol-Use: 0.0% vs. No-Alcohol: 0.7%; 
P=0.13), stroke (Alcohol-Use: 0.3% vs. No-Alcohol: 0.7%; 
P=0.44), sepsis (Alcohol-Use: 1.0% vs. No-Alcohol: 1.3%; 
p=0.64), weakness (Alcohol-Use: 6.6% vs. No-Alcohol: 
4.8%; P=0.22), sensory deficits (Alcohol-Use: 1.6% vs.  
No-Alcohol: 2.6%; P=0.31) and urinary retention (Alcohol-

Table 1 Preoperative variables

Variables Alcohol-Use (n=317) No-Alcohol (n=693) P value

Male (%) 43.9 38.0 0.08

Age (years) 62.3±12.4 62.4±14.2 0.95

BMI (kg/m2) 28.3±6.0 28.7±6.8 0.36

Depression (%) 29.0 30.2 0.71

Anxiety (%) 21.5 21.4 0.97

Diabetes (%) 16.7 15.2 0.52

CHF (%) 1.3 2.0 0.40

CAD (%) 10.4 12.1 0.43

AFib (%) 5.7 6.1 0.81

PVD (%) 0.6 1.6 0.21

HTN (%) 60.6 58.9 0.61

HLD (%) 41.3 37.8 0.29

Anemia (%) 7.3 7.7 0.82

Prior DVT (%) 2.2 3.9 0.17

Prior PE (%) 1.6 2.5 0.38

CKD (%) 2.2 4.6 0.07

BMI, body mass index; CHF, congestive heart failure; CAD, coronary artery disease; AFib, atrial fibrillation; PVD, peripheral vascular disease; 
HTN, hypertension; HLD, hyperlipidemia; DVT, deep vein thrombosis; PE, pulmonary embolism; CKD, chronic kidney disease.
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Use: 8.2% vs. No-Alcohol: 7.9%; P=0.87) (Table 3). 
Discharge with a Foley Catheter was similar between the 
two cohorts (Alcohol-Use: 2.9% vs. No-Alcohol: 2.6%; 
P=0.82) (Table 3). 

The 30-day readmission rates and postoperative 
complications profile

There was no significant difference in 30-day unplanned 
readmission rates between both cohorts (Alcohol-Use: 8.5% 
vs. No-Alcohol: 11.1%; P=0.21). Incidence of postoperative 
pneumonia trended to be greater in the Alcohol-Use cohort 
compared with the No-Alcohol cohort (P=0.05) (Table 4). 
There was no significant difference in the incidence of 
other 30-day postoperative complications: pain (Alcohol-
Use: 12.8% vs. No-Alcohol: 12.7%; P=0.97), altered 
mental status (Alcohol-Use: 1.6% vs. No-Alcohol: 1.9%; 
P=0.74), UTI (Alcohol-Use: 1.0% vs. No-Alcohol: 2.7%; 
P=0.07), fever (Alcohol-Use: 4.3% vs. No-Alcohol: 9.6%; 
P=0.07), cellulitis (Alcohol-Use: 0.3% vs. No-Alcohol: 
0.6%; P=0.58), wound dehiscence (Alcohol-Use: 1.3% vs. 
No-Alcohol: 1.6%; P=0.69), wound drainage (Alcohol-
Use: 4.1% vs. No-Alcohol: 4.8%; P=0.64), hardware 
failure (Alcohol-Use: 0.0 vs. No-Alcohol: 0.9%; P=0.10), 
hypotension (Alcohol-Use: 1.3% vs. No-Alcohol: 1.3%; 
P=0.96), MI (Alcohol-Use: 0.0% vs. No-Alcohol: 0.1%; 
P=0.50), PE (Alcohol-Use: 0.3% vs. No-Alcohol: 0.0%; 
P=0.14), DVT (Alcohol-Use: 0.3% vs. No-Alcohol: 0.0%; 
P=0.14), dysphagia (Alcohol-Use: 0.3% vs. No-Alcohol: 
0.3%; P=0.94), new weakness (Alcohol-Use: 1.3% vs. No-

Alcohol: 1.6%; P=0.69) and sensory/motor deficits (Alcohol-
Use: 1.0% vs. No-Alcohol: 0.6%; P=0.51) (Table 4). 
Discussion

In this retrospective cohort study assessing outcomes 
after spinal fusion for correction of adult spinal deformity, 
we demonstrated a similar incidence of postoperative 
complications and 30-day readmission rates between 
patients with and without alcohol use.

Recent studies have demonstrated no clinically 
significant impact of alcohol use on surgical outcomes. In a 
retrospective study of 3,041 patients undergoing fast-track 
hip and knee arthroplasty, Jorgensen et al. determined that 
alcohol use was not associated with a prolonged LOS >4 days  
or an increased risk of readmissions at 30- or 90-day follow-
up. Furthermore, the authors found that there was no 
increased risk of specific readmissions for complications 
typically related to alcohol at 90-days (23). In another 
retrospective cohort study of 13,065 patients undergoing 
elective coronary artery bypass graft surgery, Maheshwari 
et al. found that alcohol consumption was not associated 
with the risk of postoperative complications (24). Moreover, 
in a systematic review and meta-analysis of fifteen 
observational studies assessing postoperative complications 
among alcohol users and two randomized controlled trials 
assessing perioperative alcohol interventions, Shabanzadeh 
and Sørensen determined that alcohol use was not an 
independent risk factor for SSI and that interventions aimed 
at alcohol cessation did not have a clinical effect on the risk 
for SSI (25). Analogous to these studies, our study showed 
that alcohol consumption was not significantly associated 

Table 2 Intraoperative variables and complications

Variables Alcohol-Use (n=317) No-Alcohol (n=693) P value

Median # of levels [IQR] 4 [3–7] 5 [3–7] 0.07

SSEP (%) 8.8 10.4 0.44

TcMEP (%) 7.3 6.9 0.85

EMG (%) 14.8 12.7 0.36

Operative time (mins) 276.5±139.9 279.4±136.4 0.77

EBL (mL) 748.3±976.8 924.1±1203.2 0.02

# of PRBC transfusions (1 unit = 350 mL) 0.6±1.2 0.9±1.7 0.004

UOP (mL) 721.7±663.2 751.5±706.3 0.53

Durotomy (%) 4.7 6.5 0.27

IQR, interquartile range; SSEP, somatosensory evoked potentials; TcMEP, transcranial motor evoked potentials; EMG, electromyography; 
EBL, estimated blood loss; PRBC, packed red blood cells; UOP, urinary output.
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with either increased postoperative complications or 30-day  
readmission rates in patients undergoing elective spine 
surgery.

In contrast, some studies have even suggested a protective 
effect of alcohol consumption. In a retrospective study of 
148 patients undergoing elective spine surgery for a lumbar 
disc herniation, Rasmussen found that alcohol consumption, 
in particular wine intake, was associated with a favorable 
prognosis after first-time lumbar disc surgery (26). In a 
retrospective study of 20,124 patients undergoing hip and 
knee arthroplasties, Maradit Kremers et al. also determined 
that alcohol use was associated with a lower risk of re-
operations and revisions surgeries (27). 

Studies have demonstrated an increased impact of 
alcohol use on postoperative complications in patients 
undergoing spinal surgeries (1-6). In a prospective cohort 
study of 154 patients undergoing posterior instrumented 
adult spinal surgery, Boetto et al. found that alcohol 
consumption was associated with increased incidence of 

postoperative SSI (29). Similarly, a retrospective study 
of 1,095 patients undergoing spinal procedures by Fang 
et al. determined that alcohol abuse was a significant 
preoperative risk factor for postoperative infections (30). 
In a retrospective study of 220,522 patients undergoing 
anterior, posterior and anterior/posterior approaches for 
lumbar fusions from the Nationwide Inpatient Sample 
database, Fineberg et al. demonstrated that alcohol abuse 
was an independent predictor of postoperative ileus (31). In 
another retrospective study of 292,177 patients undergoing 
lumbar decompression and 286,280 patients undergoing 
lumbar fusion, Fineberg et al. demonstrated that alcohol 
abuse was an independent predictor of delirium (32). 

The impact of alcohol on postoperative complication 
profiles is still being debated and may vary according to 
surgical subspecialty. However, current recommendations 
regarding preoperative alcohol consumption trend towards 
overall alcohol cessation, regardless of the procedure. In a 
systematic review of the contemporary alcohol guidelines, 

Table 3 Postoperative complications

Variables Alcohol-Use (n=317) No-Alcohol (n=693) P value

LOS (days) 5.1±3.5 5.8±4.7 0.07

ICU (%) 15.2 23.3 0.004

Delirium (%) 8.8 6.8 0.25

UTI (%) 4.1 5.6 0.31

Fever (%) 2.5 3.9 0.27

Ileus (%) 5.1 5.1 0.99

Deep SSI (%) 0.3 0.7 0.44

Superficial SSI (%) 0.6 0.9 0.70

Hypotension (%) 6.0 7.5 0.38

Hematoma (%) 0.3 1.2 0.19

MI (%) 0.3 1.0 0.25

PE (%) 1.9 0.9 0.16

DVT (%) 0.0 0.7 0.13

Stroke (%) 0.3 0.7 0.44

Sepsis (%) 1.0 1.3 0.64

Weakness (%) 6.6 4.8 0.22

Sensory deficit (%) 1.6 2.6 0.31

Urinary retention (%) 8.2 7.9 0.87

D/C Foley catheter (%) 2.9 2.6 0.82

LOS, length of stay; ICU, intensive care unit; UTI, urinary tract infections; SSI, surgical site infections; MI, myocardial infarction; PE, 
pulmonary embolism; DVT, deep vein thrombosis; D/C, discontinue.
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Tønnesen et al .  recommends alcoholic abstinence 
starting 3–8 weeks prior to surgery in order to reduce the 
incidence of several postoperative complications, including 
infections, wound complications and cardiopulmonary  
complications (33). Additionally, perioperative alcohol 
cessation interventions have been suggested and two 
randomized clinical trials have found that intensive 
alcohol cessation interventions are effective in reducing 
postoperative complication rates (2,34). 

Reductions in postoperative complications and 30-day  
readmission rates are associated with decreased utilization 
and costs of care and improved long-term patient 
outcomes (35,36). In addition, it has been reported that 
the prevalence of alcohol use within surgical populations is 
as great as 49% (37). If alcohol use is indeed associated with 
a decrease in postoperative complications and readmission 
rates, the current recommendations for intensive alcohol 
cessation programs may prove fruitful in decreasing costs 
of care due to complications and unplanned readmissions. 
However, with recent studies pointing to the reduced 
impact of perioperative alcohol use on the incidence 

of postoperative complications and 30-day hospital 
readmission rates, the true effect of alcohol use on patient 
outcomes is unclear. Our study demonstrated that there was 
no significant clinical effect of alcohol use on postoperative 
complications and 30-day readmission rates, further 
suggesting that alcohol use may not be a significant factor 
in determining postoperative patient outcomes. 

This study has limitations, ensuing implications for its 
interpretation. First, the data was acquired via chart reviews 
and are subject to the weaknesses of a retrospective analysis. 
Secondly, determination of alcohol use was recorded based 
on self-reported data from the patients and may be subject 
to underreporting by the patient. Additionally, because the 
data was obtained via chart reviews, we are limited to the 
classification of alcohol use based on what was listed in the 
respective patient medical records. Fourth, the amount of 
alcohol use could not be stratified and was not accounted 
for in the analysis. Therefore, any underlying effect of 
alcohol use on complication and readmission rates could 
have been masked. Despite these limitations, the study 
demonstrates that both alcohol use and no alcohol use 

Table 4 The 30-day complication and readmission rates 

Variables Alcohol-Use (n=317) No-Alcohol (n=693) P value

30-day readmission (%) 8.5 11.1 0.21

Pain (%) 12.8 12.7 0.97

Altered mental status (%) 1.6 1.9 0.74

UTI (%) 1.0 2.7 0.07

Fever (%) 4.3 9.6 0.07

Cellulitis (%) 0.3 0.6 0.58

Pneumonia (%) 1.6 0.3 0.05

Wound dehiscence (%) 1.3 1.6 0.69

Wound drainage (%) 4.1 4.8 0.64

Hardware failure (%) 0.0 0.9 0.10

Hypotension (%) 1.3 1.3 0.96

MI (%) 0.0 0.1 0.50

PE (%) 0.3 0.0 0.14

DVT (%) 0.3 0.0 0.14

Dysphagia (%) 0.3 0.3 0.94

New weakness (%) 1.3 1.6 0.69

Sensory/motor deficit (%) 1.0 0.6 0.51

UTI, urinary tract infections; MI, myocardial infarction; PE, pulmonary embolism; DVT, deep vein thrombosis.
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have similar incidence of postoperative complications and 
readmission rates at 30-days following spinal fusion.

Conclusions

Current data on the impact of alcohol use on surgical 
outcomes is controversial. Our study suggests that there is a 
reduced impact of alcohol use on 30-day complication and 
readmission rates among adult patients undergoing elective 
spinal fusion for the correction of spinal deformities. 
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