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ABSTRACT
Background:  Surgical treatment of vertebral osteomyelitis, discitis, and epidural abscesses is indicated in the setting 

of failure of antibiotic therapy, neurological deficits, epidural abscess, or spinal instability/deformity. Historically, surgical 
treatment mandated aggressive debridement and spinal stabilization. However, there is growing evidence that direct debridement 
may not be necessary and may contribute to morbidity. The purpose of this study was to evaluate the efficacy of posterior 
instrumentation without debridement in treating spinal infections.

Methods:  A retrospective medical record review was performed to identify patients treated with posterior instrumentation 
for spontaneous spinal infections. Success of treatment was determined based on postoperative ambulatory status, surgical 
complications, and need for revision surgery.

Results:  Twenty-seven patients treated with posterior-only long-segmented rigid fixation without formal debridement 
of infected material were included. The most common indications for surgical intervention included spinal instability (67%), 
neurologic compromise (67%), and failure of prolonged antibiotic treatment (63%). There were no recurrent deep infections 
in 21 of 22 patients who had long-term follow-up. Four patients required revision surgery, and 3 additional patients requested 
elective hardware removal. Postoperatively, 70% were ambulatory with no assistive devices postoperatively.

Conclusions:  Vertebral osteomyelitis/discitis are challenging medical problems. Single-stage long-segment fusion 
without formal debridement combined with antibiotics is effective in the management of spontaneous spinal infections.

Clinical Relevance:  The present study suggests that acute instrumentation without anterior debridement is associated 
with a resolution of infection and improvements in neurologic deficits in patient with spontaneous spine infections.

Level of Evidence:  4.

Other and Special Categories

Keywords: vertebral body osteomyelitis, discitis

INTRODUCTION

Spinal infection collectively refers to infection 
affecting the vertebral body, the intervertebral disc, 
and/or the nearby soft tissues (such as the dura). These 
infections may occur by direct inoculation (penetrat-
ing trauma, open fractures, and surgery), by contigu-
ous spread from local infections, or by hematogenous 
seeding.1,2 The vertebral body is the third most common 
anatomic site of osteomyelitis from hematogenous 
seeding, and the lumbar and thoracic spines are most 
commonly affected.3,4 There are considerable variations 
in practice patterns, and controversies exist regarding 
when to pursue operative vs nonoperative management 
and whether instrumentation is indicated in the setting 
of infection. In general, standard medical management 
usually consists of 6–8 weeks of intravenous antibiot-
ics and can be effective in the vast majority of cases, 

but surgical intervention can be indicated in persistent 
infection and in cases of worsening neurological defi-
cits or bony instability.5–8 An estimated 10%–27% of 
spinal infection cases are treated with surgery.6,9

Classically, surgical management of spondylodiscitis 
consisted of anterior debridement with or without pos-
terior instrumentation and anterior column reconstruc-
tion.10–12 While the placement of the hardware in the 
setting of acute infection was previously controversial, 
it has been recognized as an acceptable part of care if 
there is a need to restore spinal stability and prevent the 
development of kyphotic deformity.13–17 Although the 
anterior debridement and instrumentation technique is 
effective in addressing both the infection and kyphotic 
deformity, circumferential or combined anterior/poste-
rior procedures can be associated with significant mor-
bidity.18 Posterior long-segment fusion without direct 
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debridement of the vertebral body and disc space has 
been proposed as a technique to mitigate the complica-
tions associated with debridement19 (Figure).

In 2014, our center published a case series review-
ing patients treated at our institution between 2007 
and 2011 with posterior long-segment fusion without 
formal debridement for spinal infections.20 None of the 
15 patients treated with this technique required reop-
eration or recurrent antibiotic therapy for spinal infec-
tion. Despite this preliminary case series, there remains 
a relative lack of research investigating the efficacy of 
this technique. The purpose of our study was to assess 
the efficacy of posterior long-segment fusion without 
formal debridement in the treatment of spontaneous 
spinal infections in a larger patient cohort over a longer 
period (2011–2021).

METHODS

Medical Record Review

All patients treated surgically for spontaneous spinal 
infections at a Level 1 academic center (2011–2021) 
were identified via retrospective medical record review. 

Inclusion criteria were patients aged 18 years or older 
diagnosed with vertebral osteomyelitis/discitis who 
underwent posterior spinal instrumentation without 
direct debridement of the vertebral body and/or disc 
space. Patients underwent posterior decompression as 
part of the index procedure if there was concomitant 
canal stenosis. Laminectomy was for epidural abscess 
only targeted at the epidural infection and did not 
include debridement of the infected vertebral body or 
disc space.

Exclusion criteria were patients with epidural 
abscesses without spinal instability who were treated 
with laminectomies. Spinal epidural abscess in the 
absence of osteodiscitis was excluded because the deci-
sion to instrument would likely have been determined 
by the amount of bony instability secondary to the 
decompression rather than as an adjunct to treatment 
for the infection itself. We did include patients who had 
decompression of spinal epidural abscess in addition 
to vertebral body osteomyelitis and/or discitis. We also 
excluded patients treated for late sequelae of osteomy-
elitis without active infection.

The purpose of our study was to investigate the effi-
cacy of posterior fixation without debridement in the 

Figure.  Preoperative magnetic resonance image (A) demonstrates focal T2 hyperintensity at T8–T9 consistent with discitis with an associated epidural phlegmon 
resulting in central stenosis. Postoperative radiographs (B and C) demonstrate a fusion of the T8 and T9 vertebral bodies 6 months after posterior fixation without 
debridement.
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setting of discitis/osteomyelitis, and, as such, patients 
who had undergone anterior and/or extensive debride-
ment previously and were subsequently treated with 
posterior spinal instrumentation without direct debride-
ment of the same location were excluded. We included 
patients who had undergone epidural abscess decom-
pression or limited debridement previously. Patients 
treated for vertebral osteomyelitis/discitis secondary 
to postoperative infections from other spine surger-
ies were excluded because we were interested only in 
spontaneous de novo infections. We included patients 
with a remote history of spine surgery at unaffected 
levels.

Demographics and surgical procedure details were 
collected from the medical record.

Patient Care and Surgical Technique

Patients were admitted to the internal medicine 
service, and the inpatient infectious disease service was 
consulted upon patient presentation. Multidisciplinary 
care discussions were conducted, and the decision to 
treat nonoperatively vs operatively was made collec-
tively between the care teams and the patient. Care 
was taken to consider patient factors including medical 
comorbidities, infectious burden, response to nonoper-
ative treatment, and need for source control. Develop-
ment of neurological deficits and radiographic evidence 
of progressive spinal instability were also considered.

When the decision was made to proceed with oper-
ative intervention and the patient was medically opti-
mized for surgery, the patient was brought back to the 
operating room and positioned prone. For patients 
treated with open surgery (the majority of patients), 
a midline incision was made sharply to the level of 
the fascia, and subperiosteal dissection was then per-
formed to expose the desired levels (2 levels above 
and below the diseased levels for stabilization). In 
patients undergoing percutaneous fixation, levels were 
localized radiographically, and small incisions were 
made. Instrumentation was then performed, followed 
by decompression (in most cases). Most patients then 
underwent a formal fusion, and in these patients, decor-
tication was performed. Local autograft was used, aug-
mented in some cases by demineralized bone matrix, 
allograft, or bone morphogenic protein, to promote 
fusion. In all patients, the wound was then irrigated, 
drains were placed, and the wound was closed in a 
layered fashion. Postoperatively, patients remained 
admitted for additional intravenous antibiotics and 
rehabilitation.

Outcome Measures

The length of postoperative spinal follow-up was 
ascertained from the medical record, and treatment 
success was gauged by the presence of surgical compli-
cations, postoperative neurologic status/mobility, need 
for revision surgery, and need for hardware removal. 
Most patients also were followed postoperatively by 
infectious disease specialists. Details regarding the 
duration and type of intravenous and oral antibiotic reg-
imens were collected. Recurrent positive blood cultures 
or repeat hospitalizations for infectious disease were 
reviewed and analyzed for possible treatment failure.

Statistical Analysis

Descriptive statistics including means, SDs, and fre-
quency counts were performed to characterize the study 
cohort.

RESULTS

During the study period, 1210 patients at our insti-
tution were treated for osteomyelitis/discitis. Seventy-
four of these patients failed nonoperative management 
and required surgery (rate of surgery: 6.1%), and of 
these patients, 27 patients (36.5% of surgical cases) met 
the inclusion criteria for this case series.

In our series of 27 patients, diagnoses included ver-
tebral body osteomyelitis and discitis with or without 
epidural phlegmon. The most commonly affected levels 
were in the lower thoracic (T9–T12) and lumbar spines 
(L1–L4). The average patient age was 61.5 ± 11.3 years. 
Thirty-three percent of the patients were women. Three 
patients had previously had spine surgery: 1 patient had 
a previous (7 years prior) posterior spinal instrumented 
fusion 1 vertebral body above the affected levels for 
degenerative spine disease; 1 patient had a history 
of vertebral body osteomyelitis in the same location 
that failed isolated epidural abscess decompression 
and microdiscectomy with multiple rounds of intra-
venous antibiotics 6 months previously; and 1 patient 
failed treatment with a limited posterior irrigation and 
debridement (I&D) of soft tissues but not spinal ele-
ments 5 months previously.

Almost all patients in our cohort underwent a trial 
of nonoperative management first. Nonoperative man-
agement was effective in the majority of patients who 
received care at our institution (93.9%). The most 
common indications for operative intervention were the 
development of a neurological deficit, which occurred 
in 18 patients (67%), and spinal instability with pro-
gressive collapse or pathological fracture of at least one 
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vertebral body, which was present in 18 patients (67%). 
Seventeen patients (63%) had documented failure of 
medical management (antibiotics). Ten patients (37%) 
had persistent bacteremia and were indicated for surgery 
for source control. Patients who did not undergo a trial 
of nonoperative management initially were taken to the 
operating room urgently due to significant neurological 
deficits in the setting of spinal compression.

All patients were treated with posterior-only long-
segmented rigid fixation without debridement of the 
disc or vertebral body. Most patients had formal pos-
terolateral fusions, though 2 patients underwent per-
cutaneous fixation. Most patients (67%) had at least 
2 levels of fixation above the affected levels, while a 
minority (33%) had just 1 level of fusion above the 
affected level. Twenty patients (74%) had either at least 
2 levels of fixation below the affected levels or were 
fused to the pelvis. Neurological decompression was 
performed in all but 5 cases. Local autograft was the 
most commonly used bone graft material; bone mor-
phogenic protein was used in only 3 patients. Mean 
operative time was 206 ± 86.7 min. Mean blood loss 
was 730 ± 364 mL. One patient experienced a dural 
tear, and 2 patients died of cardiac arrest in the acute 
postoperative period. All other immediate perioperative 
courses were uncomplicated.

The most commonly isolated microorganism was 
methicillin-resistant Staphylococcus aureus (MRSA; 
8 patients) followed by methicillin-susceptible Staph-
ylococcus aureus (MSSA; 5 patients). Twenty-three 
patients were treated with intravenous (IV) antibiotics 
postoperatively for an mean of 6.7 ± 2.9 weeks. One 
patient was not compliant with recommended intra-
venous ceftriaxone and self-discontinued infusions 
at 4 weeks (antibiotics were ordered for 8 weeks). 
The remainder of patients were compliant with rec-
ommended intravenous antibiotic regimens, and once 
cultures were finalized and antibiotics were narrowed, 
no changes to initial recommendations were made. Of 
those treated for bacterial infections, 15 (63%) were 
started on oral antibiotics at the conclusion of IV treat-
ment, and 10 were instructed to continue these oral anti-
biotics for life (Table 1).

Three patients who were not treated with pro-
longed IV antibiotics had cultures that were notable for 
Candida albicans; these patients were instead admin-
istered oral fluconazole. One patient had no growth on 
intraoperative cultures. Given the fact that this patient 
had received 6 weeks of vancomycin preoperatively, 
had significant medical comorbidities, and demon-
strated improvement postoperatively without signs of 

active infection, the decision was made to not adminis-
ter additional antibiotics (Table 1).

The median follow-up length was 9 months (range: 
0–39 months). Ten patients were followed for at least 
1 year. Three patients did not follow-up. There were 
no recurrent deep infections in 21 of 22 patients who 
had long-term follow-up. One patient who was initially 
treated with percutaneous stabilization required revision 
surgery with an anterior discectomy due to persistent 
infection. One patient experienced wound dehiscence, 
which was successfully treated with local wound care.

Significant neurological improvement was found 
postoperatively in the majority of our cases. 70% were 
ambulatory with no assistive devices postoperatively 
(Table 2).

Four patients required revision surgery. One year 
postoperatively, 1 patient had a recurrent paraspinal 
abscess with subsequent hardware loosening, which 
was successfully managed with irrigation and debride-
ment and hardware removal. One patient developed 
radiculopathy 4 months after the index procedure and 
required a repeat decompression. One patient initially 
underwent T9–L2 posterior instrumented fusion for the 
management of discitis at T11–T12 and subsequently 
developed severe kyphoscoliosis and required a revi-
sion anterior/posterior fusion with a longer construct 
(T3 to pelvis). The cause for the failure of fusion in this 
patient was thought to be secondary to extensive bony 
destruction. One patient required a revision iliac screw 
due to rod/screw dissociation after a fall. Three patients 
elected to have their hardware removed (Table 2).

DISCUSSION

Our study retrospectively reviewed all patients 
treated at our institution between 2011 and 2021 who 
underwent posterior long-segment fusion without ante-
rior debridement of vertebral body and/or disc. This was 
a follow-up study to a 2014 study at our institution that 
reviewed 15 patients treated between 2007 and 2011. 
Our study in a larger cohort corroborates previous find-
ings: acute instrumentation without anterior debride-
ment was associated with the resolution of infection in 
almost all cases.

There is evidence in the literature that the incidence 
of vertebral osteomyelitis/discitis is increasing, par-
ticularly in older patients and in those with medical 
comorbidities such as diabetes, renal failure, and 
immunosuppression.21 Many surgical techniques have 
been described in the literature for the management of 
spinal infections. Spinal infections typically affect the 
anterior spine; therefore, an anterior surgical approach 
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was traditionally favored to facilitate access to infected 
tissues for debridement. Posterior fusion is necessary 
in addition to debridement to provide stability and 
reduce the risk of pseudarthrosis and the development 
of kyphotic deformity. However, combined anterior 

debridement with posterior fusion is associated with 
longer operative times and increased blood loss.22,23

To mitigate these risks, particularly in unstable 
patients, Fukuta and colleagues described a 2-stage 
surgery to address spinal infections in which posterior 

Table 1.  Diagnosis and management details of patients with vertebral body osteomyelitis and discitis treated with long-segment fusion in the absence of formal 
debridement.

Case Indication for Surgery Prior Treatment

Levels of Disc 
Space and Bone 

Involvement

Levels of 
Fixation 
Above

Levels of 
Fixation 
Below Organism

IV Antibiotic Type 
and Duration

Oral Antibiotic Type 
and Duration

1 Osteomyelitis/discitis 
and bony instability

IV antibiotics T11–T12 2 2 No growth on cultures None None

2 Osteomyelitis/discitis, 
neurological deficit, 
and bony instability

IV antibiotics L4–L5 2 1 (to pelvis) No growth on cultures Daptomycin and 
Zosyn, 4 wk

Doxycycline, Life

3 Epidural abscess and 
neurological deficit

Laminectomy L3–L5 2 1 (to pelvis) Streptococcus mitis Ceftriaxone, 6 wk Not available

4 Epidural abscess, 
discitis, neurological 

deficit, and bony 
instability

None T8–T9 2 4 MRSA Nafcillin, 6 wk Not available

5 Epidural abscess, 
neurological deficit, 
and bony instability

None T5–T6 2 2 MRSA Vancomycin, 12 wk Doxycycline, Life

6 Osteomyelitis, epidural 
abscess, neurological 

deficit, and bony 
instability

Oral fluconazole L1–L3 4 3 Candida None Fluconazole and 
Clindamycin, lost to 

follow-up

7 Discitis and bony 
instability

IV antibiotics and laminectomy L5–S1 1 1 (to pelvis) MRSA Vancomycin and 
Daptomycin, 12 wk

Doxycycline, Life

8 Osteomyelitis/discitis IV antibiotics L2–L3 1 1 MSSA Ceftriaxone, 4 wk Not available
9 Osteomyelitis, 

neurological deficit, 
and bony instability

IV antibiotics L5–S1 1 1 (to pelvis) MSSA Vancomycin, 8 wk Not available

10 Osteomyelitis/discitis 
and bony instability

None T7–T8 2 2 MRSA Vancomycin, 8 wk Doxycycline, Life

11 Osteomyelitis/discitis 
and neurological 

deficit

Bracing L2–L3 1 1 Streptococcus anginosus Ceftriaxone, 6 wk Amoxicillin, Life

12 Osteomyelitis and bony 
instability

IV antibiotics L2–L3 2 2 MSSA Cefazolin, 6 wk Doxycycline, Life

13 Epidural abscess, 
neurological deficit, 
and bony instability

None T9–T10 3 3 No growth on cultures Vancomycin and 
ceftriaxone, 2 wk

None

14 Osteomyelitis/discitis 
and bony instability

IV antibiotics T9–T10 3 2 MRSA Vancomycin, 8 wk Doxycycline, Life

15 Epidural abscess and 
neurological deficit

None T9–T10 3 3 MRSA Daptomycin, 8 wk Doxycycline, Life

16 Osteomyelitis/discitis, 
neurological deficit, 
and bony instability

None T9–T10 2 3 Candida Fluconazole, 24 wk

17 Osteomyelitis, 
neurological deficit, 
and bony instability

IV antibiotics T11–T12 2 2 Corynebacterium Vancomycin Amoxicillin, Life

18 Osteomyelitis/discitis 
and bony instability

IV antibiotics L3–L4 1 2 (to pelvis) MSSA Ceftriaxone Doxycycline, Life

19 Discitis and epidural 
abscess

IV antibiotics and computed 
tomography-guided psoas 

drainage

L1–L4 1 1 MRSA Ceftaroline, 
Vancomycin

Doxycycline, Life

20 Epidural abscess and 
neurological deficit

IV antibiotics T6–T7 1 1 MSSA Cefazolin Not available

21 Osteomyelitis, epidural 
abscess, and 

neurological deficit

None T11–L1 1 1 Streptococcus anginosus Penicillin, Vancomycin Amoxicillin, 24 wk

22 Discitis and neurological 
deficit

IV antibiotics T9–T11 3 1 Escherchia coli Cetriaxone Not available

23 Discitis, epidural 
abscess, neurological 

deficit, and bony 
instability

IV antibiotics L4–L5 2 1 (to pelvis) Klebsiella Ertapenem, 
Vancomycin

Clindamycin, 52 wk

24 Discitis, neurological 
deficit, and bony 

instability

None T9–T10 2 2 Aggregobacter aphrophilus CTX Levofloxacin, 52 wk

25 Discitis and bony 
instability

IV antibiotics, oral fluconazole, 
irrigation, and debridement

T11–T12 2 2 Candida Fluconazole, 24 wk

26 Osteomyelitis/discitis, 
neurological deficit, 
and bony instability

IV antibiotics L2–L3 1 2 Peptostreptococcus Ertapenem Not available

27 Osteomyelitis and 
neurological deficit

IV antibiotics T11–T12 2 2 MRSA Ceftaroline Bactrim, lost to follow-up

Abbreviations: IV, intravenous; MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-susceptible Staphylococcus aureus.
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spinal instrumentation was performed first followed 
later by anterior debridement and bone grafting.24 
Anterior debridement was done 10 to 12 weeks after 
posterior fusion, and the authors reported successful 
eradication of infection in all patients. The success of 
this technique prompted the same research group to 
investigate the efficacy of posterior fusion alone, and in 
2012, Fushimi et al described the successful treatment 
of 6 patients with spinal infections treated with poste-
rior fusion alone.19

Several additional case series have been published 
describing the successful management of spinal infec-
tions with single-stage long-segment fusion without 
formal debridement.20,25–28 A 2021 systematic review 
and meta-analysis by Elmajee et al reviewed a total of 
102 patients published in case series reports and found 
improvements in neurological deficits, improvements 

in functional outcomes, and successful management of 
spinal infections without the need for revision surgery in 
patients treated with single-stage long-segment fusion 
without formal debridement.29 The authors suggested 
that stabilization across infected spinal segments may 
lead to better vascularity and thus improved antibiotic 
penetration. Single-stage long-segment fusion without 
formal debridement is proposed as an alternative treat-
ment modality in older patients or those with comor-
bidities, but an anterior approach is recommended in 
younger patients based on faster recovery, as found by 
Aljawadi et al.27

Our study corroborates these findings. In our review 
of 27 patients, we found a resolution of infection in 
almost our entire cohort. The one patient who required 
a revision surgery for persistent deep infection initially 
underwent percutaneous stabilization, suggesting that 

Table 2.  Outcomes and follow-up for case series cohort.

Case

Preoperative 
Neurological 

Deficit
Preoperative 

Frankel Grade
Postoperative 

Frankel Grade
Ambulatory Status at 

Final Follow-Up
Intraoperative 
Complications

Postoperative Complications and Revision 
Surgery

Hardware 
Removal

1 No D (baseline) C Wheelchair None First surgery was percutaneous stabilization; 
required revision anterior discectomy due 

to persistent infection

Yes

2 Yes D E Ambulatory None Patient fell and required revision left iliac 
screw due to screw/rod dissociation

Yes

3 Yes E E Ambulatory Dural tear (conversion 
from a laminectomy 

to a PSIF with 
repeat surgical 
decompression)

None No

4 Yes E E Ambulatory None None No
5 Yes C D Walker None None No
6 Yes E E Ambulatory None None No
7 No E E Ambulatory None None No
8 No E E Ambulatory None 1 y postoperatively, the patient presented 

with available abscess after not taking 
antibiotics and loose hardware. I&D and 

hardware removal was performed.

Yes

9 Yes E E Ambulatory None None No
10 No E E Ambulatory None None No
11 Yes D E Ambulatory None None No
12 No C (baseline) C Nonambulatory 

(baseline)
None None No

13 Yes D C Nonambulatory 
(deceased)

None Deceased 1 wk postoperatively due to 
hypoxia/cardiac arrest

No

14 No E E Ambulatory None None No
15 Yes A B Nonambulatory 

(baseline)
None Wound dehiscence successfully treated by 

local wound care
No

16 Yes D E Ambulatory None None No
17 Yes D E Ambulatory None Patient developed severe kyphoscoliosis and 

required revision posterior/anterior with 
longer fusion construct

No

18 No E E Ambulatory None None No
19 No D E Ambulatory None None No
20 Yes B Not assessed Not assessed None Deceased 9 d postoperatively due to cardiac 

arrest, anoxic brain injury
No

21 Yes C C Nonambulatory None None No
22 Yes E C Ambulatory None None No
23 Yes D E Ambulatory None None No
24 Yes A C Stands with walker None None No
25 No E E Ambulatory, deceased None Pain and radiculopathy postoperatively 

requiring L4/5 decompression
No

26 Yes D E Ambulatory None None No
27 Yes D E Ambulatory None None No

Abbreviations: I&D, irrigation and debridement; PSIF, posterior spinal instrumentation and fusion.
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more investigation is needed regarding the percuta-
neous technique as a method by which to treat spinal 
infections. The other postoperative complications in our 
cohort included wound dehiscence, symptomatic hard-
ware, and hardware failure in the setting of trauma—
all complications associated with routine spinal fusion 
surgery. Patients who required revision surgery did not 
differ in terms of age, gender, or fusion construct length 
from the remainder of the cohort.

We recognize that deciding between operative and non-
operative treatment can be challenging and that some indi-
cations remain controversial. At our institution, indications 
for operative intervention include neurological deficit sec-
ondary to spinal cord compression, progression collapse 
or instability, and need for source control in the setting of 
bacteremia. Instrumentation is indicated in the setting of 
radiographic signs of collapse or instability.

We utilize long-segment fixation constructs (fixation of 
2 levels above and below) for involved disc space(s)/verte-
brae in patients with collapse or instability. Our goal is to 
immobilize the involved disc space(s) and vertebrae, and 
long-segment fixation facilitates control of compressive 
and rotational forces and increases the stiffness across the 
stabilized segment.

Our treatment outcomes were consistent with those pub-
lished at our center in 2014. Similar to 2014, the most com-
monly isolated microorganisms were MRSA and MSSA. 
Postoperatively, patients with bacterial infections in both 
cohorts were started on prolonged IV antibiotic therapy. In 
the 2014 cohort, there were no recurrent deep spinal infec-
tions; in the present cohort, only one patient had a recurrent 
deep spinal infection. On initial preoperative evaluation, 10 
of 15 patients (67%) in the 2014 cohort presented with neu-
rological deficits and 9 of 15 (60%) were nonambulatory. 
On final postoperative evaluation, 8 of 15 patients (53%) 
were ambulatory with no assistive devices, 6 were ambu-
latory with assistive devices, and 1 remained nonambula-
tory. In our cohort, 18 of 27 patients (67%) presented with 
preoperative neurological deficits, and 7 of 27 (26%) were 
nonambulatory. On final postoperative evaluation, 19 of 27 
(70%) were ambulatory with no assistive devices, 2 were 
ambulatory with assistive devices, 4 remained nonambula-
tory, and 2 patients died shortly after surgery secondary to 
cardiovascular events.

There are several limitations to our study. Our study is 
a retrospective case series and is therefore limited in gen-
eralizability. We do not have a control population, and it 
is therefore not possible given the constraints of our study 
design to compare differences in outcomes based on treat-
ment. Our cohort is relatively small due to the relatively 
uncommon nature of the diagnoses (vertebral osteomyelitis 

and discitis) and the procedure. The indications for single-
stage long-segment fusion without formal debridement 
are narrow, and success is contingent on the selection of 
an appropriate patient. Given these strict parameters in the 
setting of the relative rarity of this condition, conducting a 
randomized controlled trial would be challenging. Given 
the complex, heterogeneous, and nuanced nature of sponta-
neous spinal infections, performing a matched cohort anal-
ysis would also be challenging. Thus, we felt that a larger 
case series over a longer period of time provided valuable 
insight into the efficacy of this treatment strategy. Our study 
includes all patients treated with single-stage long-segment 
fusion without formal debridement at our institution over 
a 10-year period and represents an extension of our initial 
case series published in 2014.

The follow-up in our study is somewhat inconsistent. 
While the majority of patients were followed for at least 
9 months, only 10 patients were followed for more than 
1 year. Several patients discontinued either orthopedic or 
infectious disease follow-up; therefore, we are missing 
information on some individuals. Additionally, laboratory 
data were not collected in a consistent manner, and we were 
therefore unable to follow objective measurements such 
as erythrocyte sedimentation rate and c-reactive protein to 
assess resolution of the infection. These data could provide 
valuable insights in future studies.

CONCLUSIONS

Single-stage long-segment fusion without formal 
debridement combined with antibiotics is effective in the 
management of spontaneous spinal infections.
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