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Pre-Operative Bariatric Surgery Imparts
An Increased Risk of Infection, Re-Admission
and Operative Intervention Following Elective
Instrumented Lumbar Fusion
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Abstract

Study Design: Retrospective cohort study.

Objectives: To evaluate the impact of bariatric surgery on patient outcomes following elective instrumented lumbar fusion.

Methods: A retrospective review of a prospectively collected database was performed. Patients who underwent a bariatric
procedure prior to an elective instrumented lumbar fusion were evaluated. Lumbar procedures were performed at a large
academic medical center from 1/1/2012 to 1/1/2018. The primary outcome was surgical site infection (SSI) requiring surgical
debridement. Secondary outcomes were prolonged wound drainage requiring treatment, implant failure requiring revision,
revision secondary to adjacent segment disease (ASD), and chronic pain states. A randomly selected, surgeon and comorbidity-
matched group of 59 patients that underwent an elective lumbar fusion during that period was used as a control. Statistical analysis
was performed using Student’s two-way t-tests for continuous data, with significance defined as P < .05.

Results: Twenty-five patients were identified who underwent bariatric surgery prior to elective lumbar fusion. Mean follow-up
was 2.4+ 1.9 years in the bariatric group vs. 1.5+ 1.3 years in the control group. Patients with a history of bariatric surgery had
an increased incidence of SSI that required operative debridement, revision surgery due to ASD, and a higher incidence of chronic
pain. Prolonged wound drainage and implant failure were equivalent between groups.

Conclusion: In the present study, bariatric surgery prior to elective instrumented lumbar fusion was associated increased risk of
surgical site infection, adjacent segment disease and chronic pain when compared to non-bariatric patients.
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Introduction

In recent years, demand for bariatric procedures has increased

significantly due to increasing prevalence of obese adults.1,2

The availability of bariatric interventions has also increased

due to the expansion of Medicaid coverage as part of the

Affordable Care Act,3 and further procedural refinements that

have permitted their use on a broader spectrum of patients.4

Critical to the success of bariatric surgery is the involvement

of medical oversight5 and the maintenance of a comprehensive

and expensive post-operative nutritional care plan. This is par-

ticularly relevant to spine surgery following bariatric surgery,

as bariatric surgery can predispose patients to malnutrition,

increased bone turnover and perioperative complications.6-10

Specifically, mechanical off-loading leads to increased bone
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turnover, and gut resection and chronic vitamin D deficiency

can lead to a hormonal imbalance in bone homeostasis.11

The impact of bariatric surgery on orthopaedic outcomes is

well documented in the arthroplasty literature.12,13 Spine liter-

ature, however, is more limited. Jain et al14 in a large-scale

analysis of multiple state-wide patient databases found that

bariatric surgery before elective posterior lumbar fusion miti-

gates the risk of medical complications and infection. How-

ever, these patients still have an increased risk of infection,

revision surgery, and 30-day readmission compared with

patients with a normal BMI. Similarly, Passias et al15 measured

a decreased overall complication rate when a bariatric proce-

dure was performed a mean of 2.95 years prior to the spine

procedure. However, these studies suffer from limitations

intrinsic to large administrative database work. In contrast to

current literature on this topic, concern by the authors that

patients with prior bariatric surgery had inferior outcomes was

the primary driver for the current study. This work describes a

multi-year single institution experience with bariatric surgery

prior to elective posterior thoracolumbar fusion. It was

hypothesized that patients who had previously undergone bar-

iatric surgery would have an increased incidence of post-

operative spine complications.

Methods

Study Design

In an institutional review board-approved protocol, a prospec-

tively collected retrospectively analyzed cohort study was per-

formed that evaluated patients who underwent a bariatric

procedure prior to an elective instrumented lumbar fusion

at a large academic tertiary referral center from 1/1/2012 to

1/1/2018. An age, procedure, surgeon and comorbidity-

matched group of patients who underwent an elective lumbar

fusion during that span was selected using a random number

generator and served as a non-bariatric comparison group.

Outcomes and Data Points of Interest

The primary outcome was surgical site infection (SSI) requir-

ing operative intervention. Secondary outcomes included

wound drainage, SSI necessitating post-discharge antibiotics

without surgery, and implant failure requiring operative revi-

sion. Post-operative radiographs at maximum follow-up and

documented revision procedures were used to identify those

patients who went on to develop implant complications. Pain

scores, pain clinic documentation and medication prescription

records were used to identify patients who required supple-

mental pain management services due to continued lumbar

spine-related symptoms. Demographic factors of interest

included age and BMI at the time of surgery, Age-Adjusted

Charlson Comorbidity Index16 and its subcomponents, and

smoking status.

Statistical Analysis

Statistical analysis was performed by the investigators using

Prism 8.0 (GraphPad, LaJolla CA). Normality was confirmed

using the Kolmogorov Smirnov test. Fisher’s exact test was

used for categorical data, and Student’s two-way t-tests were

used for continuous data. Data is written as mean + standard

deviation, and significance was defined as P < 0.05. Given the

heterogeneity of the currently available infection data in post-

operative bariatric patients, a post hoc power analysis was

performed to confirm that our primary outcome was appropri-

ately powered.

Results

Demographics

Twenty-five patients whom underwent bariatric surgery prior

to their elective lumbar fusion were compared with 59 non-

bariatric matched controls. Bariatric procedures were per-

formed at least 2 years prior to the lumbar fusion in all patients.

A majority of bariatric surgery patients (22 / 25, 88%) under-

went a Roux-en-y procedure, while 1 underwent a sleeve gas-

trectomy and 2 had a lap band. The bariatric surgery group had

a significantly smaller proportion of male patients (20.0% M

vs. 44.1% M, P ¼ .05) than the controls. BMI at the time of

lumbar fusion was also greater in the bariatric surgery group

(35.6+ 6.7 vs. 31.7+ 5.9, P¼ .01). Age at the time of lumbar

fusion (63.7 + 18.4 vs. 63.2 + 11.3 years, P ¼ .88), Age-

Adjusted Charlson Comorbidity Index (3.6 + 1.6 vs. 3.8 +
2.1, P ¼ .66), and smoking prevalence (20.0% vs. 32.2%,

P¼ .30) were equivalent between groups. Bariatric and control

groups had similar number of instrumented levels per patient

(1.44 + 0.7 vs. 1.42 + 0.7, P ¼ .92), proportion of patients

who received interbody fusion in addition to posterior spinal

fusion (15.0% vs. 11.9%, P ¼ .99), and indications for fusion

(Table 1). Surgical duration was significantly longer in the

bariatric group (172.6 + 50.3 vs. 150.1 + 35.5, P ¼ .02).

Mean follow-up was 2.4 + 1.9 years in the bariatric group

vs. 1.5+ 1.3 years in the control group (P ¼ .01), reflective of

the higher revision rate in the bariatric group. Cohort demo-

graphics are summarized in Table 1.

Complications

A significant increase in postoperative SSIs requiring surgical

debridement was found in the bariatric surgery group (8 / 25,

32.0%) compared with controls (2 / 59, 3.4%, P< 0.01). A total

of 9 patients (9 / 25, 36.0%) in the bariatric group and 7 patients

in the control group (7 / 59, 11.9%, P ¼ .02) had wound

complications, including infection, prolonged drainage requir-

ing antibiotic coverage, or frank wound dehiscence. Patients

who had pre-operative bariatric surgery were also more likely

to have a 90-day re-admission (8 / 25, 32.0% vs. 5 / 59, 8.5%,

P ¼ .03). While the incidence of adjacent segment disease was

equivalent between groups (11 / 25, 44.0% after bariatric sur-

gery vs. 14 / 59, 23.7% in controls, P ¼ .07), the need for an
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operative revision procedure for adjacent segment degenera-

tion due to significant symptomatology was more likely after

bariatric surgery (8 / 25, 32% vs. 6 / 59, 10.2%, P ¼ .02).

Patients who had undergone bariatric surgery were also more

likely to require chronic narcotic or pain clinic intervention for

long term pain after surgery (11 / 25, 44.0% vs. 10 / 59, 16.9%,

P ¼ .01). There were no significant differences observed

between groups in implant failure or the development of a

DVT/PE. There were no reported delayed or non-unions in any

patient. Summary statistics for post-operative complications

may be seen in Table 2.

Individual assessment of gender, age, and BMI demon-

strated no predisposition to SSI in any patient group (Table 3).

Time since the bariatric procedure did not appear to influence

the incidence of infection (8.2 + 4.5 years in infected patients

vs. 9.9 + 4.2 years in non-infected, P ¼ .37).

A secondary analysis was performed to determine if there

were any significant differences in revision rates based on

gender given the different proportion of males and females

found in our cohorts. No significant differences were found.

In the bariatric group, 40% of males required revision com-

pared to 30% of females (P ¼ 1.0), in the non-bariatric group,

3.8% of males required revision compared to 3.0% of females

(P ¼ 1.0), and overall, 9.7% of males required revision com-

pared to 13.2% of females (P ¼ .74) (Table 4).

Discussion

Bariatric surgery is an increasingly prevalent adjunct to lifestyle

modification and medical management for the treatment of obe-

sity. The unintended consequences of a bariatric procedure,

notably malnutrition and metabolic derangement, may predis-

pose patients to post-operative complications following orthope-

dic procedures.17-20 In the current multi-year evaluation of 25

patients who underwent primary instrumented lumbar fusion

procedures following bariatric surgery, patients were more likely

to develop a surgical site infection, have a 90-day re-admission,

and require operative revision when compared with age, comor-

bidity, surgeon and procedure-matched controls.

Medical benefits following bariatric surgery are largely

due to significant reductions in cardiovascular events and

mortality.15,16,21 While obese patients who undergo bariatric

surgery have significantly improved metabolic parameters,

bariatric procedures have long-term consequences, most nota-

bly postoperative malnutrition due to poor nutrient absorption.

This metabolic derangement may persist despite supplementa-

tion, leading to poor bone quality, healing potential, and

immune status.6,8,11,22,23 Nutrient deficiencies may develop

as early as the first post-operative year and continue

long-term.24 In the short-term, patients are primarily at risk for

vitamin B1 deficiency.24 Other common nutrient deficiencies

following bariatric surgery include iron, copper, calcium,

Table 1. Overall Cohort Demographics.

Bariatric
(n ¼ 25)

Controls
(n ¼ 59) P-value

Age at OR (years) 63.7 + 18.4 63.2 + 11.3 .88
BMI 35.6 + 6.7 31.7 + 5.9 .01
M/F (% male) 5/20 (20.0%) 26/33 (44.1%) .05
ACCI 3.6 + 1.6 3.8 + 2.1 .66
Smoking (%) 5/25 (20.0%) 19/59 (32.2%) .30
Number of instrumented
levels

1.44 + 0.7 1.42 + 0.7 .92

Number of interbody
fusions (%)

3/25 (15.0%) 7/59 (11.9%) .99

Surgical duration (min) 172.6 + 50.3 150.1 + 35.5 .02
Indications for fusion (%) .83
Degenerative
Spondylolisthesis

19/25 (76%) 46/59 (78%)

Disc herniation 2/25 (8%) 5/59 (8%)
Unspecified stenosis 2/25 (8%) 6/59 (10%)
Degenerative scoliosis 2/25 (8%) 2/59 (3%)

Bold values indicate that the p-values are significant at an alpha of p < 0.05.

Table 2. Post-Operative Outcomes.

Bariatric
(n ¼ 25)

Controls
(n ¼ 59) P-value

Inpatient days (d) 4.0 + 1.2 5.2 + 2.8 .06
Infection requiring OR
debridement

8/25 (32.0%) 2/59 (3.4%) .0007

Total patients with wound-
based complications

9/25 (36.0%) 7/59 (11.9%) .02

Implant failure 0/25 (0%) 0/59 (0%) 1.0
90-day readmission 8/25 (32.0%) 5/59 (8.5%) .03
DVT/PE 0/25 (0%) 4/59 (6.8%) .31
Adjacent segment disease 11/25 (44.0%) 14/59 (23.7%) .07
Revision fusion due to
adjacent segment disease

8/25 (32.0%) 6/59 (10.2%) .02

Chronic narcotics or pain
clinic

11/25 (44.0%) 10/59 (16.9%) .01

Bold values indicate that the p-values are significant at an alpha of p < 0.05.

Table 3. Characteristics of Patients Who Underwent Pre-Operative
Bariatric Surgery.

Infected
(n ¼ 8)

Non-infected
(n ¼ 17) P-value

Age 57.9 + 9.4 59.9 + 7.6 .58
Gender (% male) 2/8 (25%) 2/17 (11.8%) .57
BMI at time of surgery 34.6 + 8.4 36.0 + 6.9 .66
ACCI 3.5 + 1.1 3.6 + 1.8 .84
Time since bariatricprocedure
(years)

8.2 + 4.5 9.9 + 4.2 .37

Table 4. Revision Rates Based on Gender.

Male Female P-value

Bariatric (n ¼ 25) 2/5 (40.0%) 6/20 (30.0%) 1.0
Control (n ¼ 59) 1/26 (3.8%) 1/33 (3.0%) 1.0
Combined (n ¼ 84) 3/31 (9.7%) 7/53 (13.2%) .74
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Vitamin D, and zinc,25 all essential to good bone health and

wound healing. Postoperative hypoalbuminemia has been

shown in up to 18% of cases25 and protein malnutrition has been

shown to persist for at least 2 years postoperatively.3 Lean mus-

cle tissue has been shown to decrease following bariatric proce-

dures, with changes first seen at 6 months and persisting at 12

months.26 Persistent hypovitaminosis D results in a notable

decrease in bone mineral density (BMD).27-31 In a retrospective

review of over 38 000 patients, Axelsson et al32 found an

increased risk of fracture in obese patients after gastric bypass.

Nakamura et al33 showed a significantly increased risk of frac-

ture in 258 patients after bariatric surgery. Notably, Vitamin D

deficiency was a predictor of fracture in this patient

population.33

Bariatric surgery prior to elective orthopaedic procedures

has been best studied in the arthroplasty population, where

findings generally support pre-operative bariatric surgery as a

way to decrease the risk of 90-day and 1-2 year post-

arthroplasty complications.13,34-38 However, there is no true

consensus on this topic. Nickel et al note that patients who

undergo bariatric surgery prior to arthroplasty may be predis-

posed to medical complications such as pneumonia and heart

failure following surgery.34 The authors demonstrated an

increase in both 90-day complication rates (revision, manipu-

lation, extensor rupture), and 2-year complication rates (peri-

prosthetic infection, revision, manipulation, extensor rupture,

and osteolysis) in patients who underwent a bariatric procedure

prior to their arthroplasty. However, patients in the bariatric

surgery cohort also had a higher rate of medical and psychiatric

comorbidities, possibly confounding these results. Inversely,

other studies have concluded that bariatric surgery prior to

arthroplasty results in great outcomes with lower complication

rates.35,36

Evidence on the impact of bariatric surgery on the spine

population is more limited. One recent study demonstrated a

lower overall complication rate after thoracolumbar procedures

in patients with prior bariatric surgery when compared with

matched controls (45.8% vs. 58.1%).15 However, this group

had significantly higher rates of digestive complications

(5.00% vs. 1.49%), acute respiratory distress syndrome

(4.19% vs. 2.03%), and shock (0.54% vs. 0%). All other studied

complications, including infection, were similar between the

2 groups.15

The current study compared a limited number of postopera-

tive complications between a 25-patient cohort who had

received bariatric surgery prior to elective lumbar fusion and

a 59-patient cohort who had no prior bariatric surgery. The

results of the current study differed when compared to recent

works by Jain et al and Passias et al14,15 These works relied on

administrative claims data to identify bariatric surgery patients

and adverse outcomes. While the large sample sizes yielded by

these databases can provide important information, these stud-

ies lack granularity. Specifically, individual comorbidities are

reported in each study, but composite patient specific comor-

bidity indices such as the Charlson index are not. Thirty-day re-

admissions or revision surgeries are included by both works,

but it is unclear if insurance data provides data on complica-

tions or revisions managed outside of the 90-day global period.

The Jain work clearly notes that only 30-day complications

were cited.14 While most infections and wound complications

seen in the present study were encountered during the 90-day

global period, this time point failed to capture all infections or

other post-operative complications.

The purpose of this study was to investigate the relation-

ship between prior bariatric surgery and adverse outcomes

following elective lumbar instrumented fusion. Literature

focused on this question is limited, with the only studies stem-

ming from large administrative databases. Malnutrition is a

common sequelae of bariatric surgery, and studies in other

fields have shown a clear association between malnutrition

and increased infection risk.39-43 In our single-institution

study, we did find a significant association between prior

bariatric surgery and need for operative debridement. The

need for operative debridement also resulted in a significantly

higher 90-day readmission rate in the bariatric group. Pro-

longed wound drainage necessitating antibiotic therapy in the

bariatric group was more common but statistically equivalent

compared with controls, although it is likely that this analysis

was underpowered. When all patients with wound-based com-

plications were compared, there was a significantly higher

rate of complications in the bariatric group. These findings

agree with prior works in other fields that concluded that

malnutrition increases the patient’s susceptibility to infection

and supports the need to further investigate the full risk profile

of bariatric surgery on subsequent operative interventions.

In addition to increased rates of infection, significantly

higher rates of revision due to adjacent segment disease and

chronic opioid use were found in the bariatric surgery group.

Little literature exists investigating the relationship between

malnutrition and the development of adjacent segment disease

following lumbar fusion. Our results suggest that this is an area

in need of further inquiry.

Within the constraints of our study, it is difficult to deter-

mine if the increased utilization of opioids in the bariatric

group is the result of a compounding effect of the bariatric

procedure and the lumbar fusion, or due to the history of bar-

iatric surgery alone. Prior studies have demonstrated that

chronic pain and opioid use are common following bariatric

procedures, with up to 14% of patients receiving opioids for

chronic pain years after surgery.44 Nonetheless, the higher rate

of persistent narcotic use (44%) in our study suggests that

lumbar fusion following bariatric surgery may worsen chronic

pain disorders, a finding worthy of further investigation in light

of the ongoing opioid epidemic.

The current study has several limitations. The average BMI

of patients in the control group at the time of surgery was lower

than that of the patients in the bariatric group (31.7 vs. 35.6, P

¼ .01). However, the clinical significance of this difference is

not well characterized as prior literature has shown that BMI

does not become an independent risk factor for complications

following elective lumbar spine surgery until it rises above

40.45 However, there is concern that patients who had
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undergone a bariatric procedure but remain obese or regained

their lost weight may be at a unique risk for post-operative

complications. The present work was not designed to address

this specific question. In the current study, patients were

comorbidity-matched to mitigate any confounding factors, and

there was no difference in Age-Adjusted Charlson Comorbidity

Index between the 2 groups (3.8 in controls, 3.6 in bariatric

group, P ¼ .66). Additionally, there were significantly less

males in the bariatric group than the control group. Though

there was a disparity in gender proportion between the 2

groups, subsequent secondary analysis showed no significant

difference in reoperation rates based on patient gender.

Furthermore, prior literature has not shown any significant

differences in reoperation rates based on patient gender in

lumbar spine surgery.46 Other limitations include the study’s

retrospective nature, small sample size, and limited number of

post-operative complications studied. However, the study was

adequately powered to reveal a significant difference in our

primary outcome measure. We were also unable to report

patient-reported quality of life scores as this information was

not available for every patient given the retrospective nature of

the study. Regrettably, we were unable to look at nutritional

parameters directly (Vitamin D, albumin, prealbumin, etc.), as

these values were not measured in all study patients. Data

collection for a prospective study addressing this matter has

begun. Finally, the vast majority of the patients in our

bariatric surgery group underwent a Roux-en-y procedure,

which does not permit this work to compare outcomes

between different bariatric procedures. Future prospective

studies with consistent long-term follow-up with patient-

reported outcomes are needed to continue to investigate the

risk/benefit profile of prior bariatric surgery on elective

instrumented lumbar fusion outcomes.

Conclusion

The current study found a significant increase in postoperative

infection rate following elective thoracolumbar fusion requir-

ing surgical debridement in patients with prior bariatric sur-

gery. These findings highlight the equipoise that currently

exists between studies advocating for preemptive bariatric sur-

gery vs those highlighting the resultant complication profile.

Specifically, malnutrition in patients following bariatric proce-

dures may outweigh the beneficial effects of weight loss in

preventing infection. Prospective investigation examining dis-

crete nutritional parameters and bariatric surgery is underway

to better the risk-profile of bariatric surgery prior to elective

spinal fusion.
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