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ABSTRACT 

Postoperative spondylodiscitis is relatively uncommon. This complication is associated with increased cost, and long-term of inability to 
work, and even morbidity. Although the majority of postoperative spondylodiscitis cases can be well managed by conservative treatment, 
postoperative spondylodiscitis after internal fixation and those cases that are unresponsive to the conservative treatment present challenges 
to the surgeon. Here, a review was done to analyze the treatment of postoperative spondylodiscitis with/without internal fixation. This review 
article suggested that majority of postoperative spondylodiscitis without internal fixation could be cured by conservative treatment. Either 
posterior or anterior debridement can be used to treat postoperative spondylodiscitis without internal fixation when conservative treatment 
fails. In addition, minimally invasive debridement and drainage may also be an alternative treatment. In case of postoperative spondylodiscitis 
after internal fixation, surgical treatment was required. In the cervical spine, it can be well managed by anterior debridement, removal of 
internal fixation, and reconstruction of the spinal stability by using bone grafting/cage/anterior plate. Postoperative spondylodiscitis after 
internal fixation is successfully managed by combined anterior debridement, fusion with posterior approach and removal of pedicle screw or 
extension of pedicle screw beyond the lesion site, in the thoracic and lumbar spine.     
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ÖZ 

Postoperatif spondilodiskit nispeten nadirdir. Bu komplikasyon, artmış maliyet ve uzun süreli çalışamama ve hatta morbidite ile ilişkilidir. 
Postoperatif spondilodiskit olgularının çoğu konservatif tedaviyle iyi takip edilebilir ama internal fiksasyondan sonra postoperatif spondilodiskit 
ve konservatif tedaviye cevap vermeyenler cerrah açısından zorluk çıkarırlar. Derleme internal fiksasyon ile veya olmadan postoperatif 
spondilodiskit tedavisinin analizini içermektedir ve internal fiksasyonsuz postoperatif spondilodiskit olgularının çoğunda konservatif tedaviyle 
tam başarı sağlanabileceğini düşündürmektedir. Konservatif tedavi başarısız olduğunda internal fiksasyonsuz postoperatif spondilodiskiti 
tedavi etmek için posterior veya anterior debridman kullanılabilir. Ayrıca minimal invaziv debridman ve drenaj da alternatif tedavi olabilir. 
İnternal fiksasyon sonrasında postoperatif spondilodiskit durumunda cerrahi tedavi gereklidir. Servikal omurgada bu durum anterior 
debridman, internal fiksasyonun çıkarılması ve kemik greftleri/kafesi/anterior plak kullanımıyla spinal stabilite-rekonstrüksiyon yoluyla iyi bir 
şekilde tedavi edilebilir. İnternal fiksasyon sonrasında postoperatif spondilodiskit durumu kombine anterior debridman, posterior yaklaşımla 
füzyon ve torasik ve lomber omurgada pedikül vidasının lezyon bölgesinin ötesine uzatılması veya pedikül vidasının çıkarılması ile başarılı bir 
şekilde tedavi edilebilir.   

ANAHTAR sÖZCÜKLeR: Anterior debridman, Konservatif tedavi, İnternal fiksasyon, Posterior debridman, Spondilodiskit, Cerrahi

InTRoduCTIon

Postoperative spondylodiscitis is relatively uncommon. Most 
cases of postoperative spondylodiscitis are characterized 
by recurrent severe back pain and low fever after the 
initial spinal surgery (16, 32, 39). An elevated erythrocyte 
sedimentation rate (ESR) and C-reactive protein (CRP) level 
is often demonstrated (20). Both of them are useful for early 
diagnosis of postoperative spondylodiscitis. Specially, CRP 
has been proved to be a sensitive indicator of the presence 
of postoperative spondylodiscitis (33). The X-ray and CT scan 
may indicate disc height loss and defect of the vertebral body 
at the late stage of spondylodiscitis (38). Therefore, X-ray and 
CT scan are rarely useful to detect the early infections. MRI 
has been shown to be the most useful study to diagnose 
postoperative spondylodiscitis, especially in the early stage 

of the infection (6, 47). The infected disc space appears as 
hypointense signals on T1- and hyperintense signals on T2-
weighted MR images (42, 45). Based on the above clinical 
presentation, laboratory parameters, and radiological 
imaging, and the spinal operation history, the primary 
diagnosis of postoperative spondylodiscitis is not difficult for 
the spinal surgeon, at present. The objective of this article was 
to review the management of postoperative spondylodiscitis 
with/without internal fixation.

Conservative Treatment 

Conservative treatment for postoperative spondylodiscitis 
without internal fixation

The conservative treatment of spondylodiscitis includes 
antibiotic therapy and immobilization such as bed rest and 
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spinal bracing. Once spondylodiscitis is diagnosed, patients 
are managed by empirical continuous intravenous broad-
spectrum antibiotic and immobilization. Percutaneous 
biopsy of the affected vertebral bodies under CT monitoring 
was advised to determine the efficacy and safety of the 
antibiotics (13, 34). Antibiotics are adjusted to the sensitivities 
of these organisms according to the percutaneous biopsy 
results. In the series reported by Bettini et al., 56 patients 
with primary pyogenic spinal infection were successfully 
managed by antibiotic therapy and spinal bracing (5). 
In another series reported by Valancius et al., 91 cases of 
primary spondylodiscitis were managed conservatively. They 
concluded that conservative therapy is safe and effective 
for carefully selected patients without spondylodiscitic 
complications (44). Regarding the treatment of postoperative 
spondylodiscitis without internal fixation, Kutlay et al., (27) 
reported 22 cases treated with antibiotics and hyperbaric 
oxygen therapy. The results indicated that all 22 patients were 
successfully treated without recurrence. In the recent study of 
Basu, 17 cases of postoperative discitis were treated with rest 
and antibiotic therapy alone and 13 cases responded well to 
the conservative therapy (2). Postacchini and Cinotti reported 
13 cases where postoperative spondylodiscitis was treated 
by antibiotics in 6 cases. Antibitiocs were started at 31 days 
postoperatively on average and continued for 62 days, and 
symptoms were relieved after 3.9 months. At the final follow-
up, X-ray indicated moderate changes of vertebral bodies in 4 
cases and extensive osteolytic lesions of vertebral bodies in 2 
cases. In the other 7 cases, antibiotics were initiated a mean of 
8 days postoperatively and symptoms were relieved after 1.8 
months without marked destructive lesions of the vertebral 
bodies. They concluded that the course of postoperative 
spondylodiscitis could be shortened by early and adequately 
prolonged antibiotic treatment. Extensive vertebral body 
lesions could also be avoided (37). Based on the above 
reports, antibiotics and bed rest are an effective treatment 
for the majority of the postoperative spondylodiscitis cases 
without internal fixation. Early and adequately effective 
antibiotic treatment can control spread of the infection and 
avoid the development of vertebral body lesions when early 
diagnosis is confirmed. 

Conservative treatment for postoperative spondylodiscitis after 
internal fixation

Conservative treatment may not suitable for postoperative 
spondylodiscitis after internal fixation. There are several re-
ports describing the management of postoperative spondy-
lodiscitis after internal fixation. All the reports advocate radi-
cal debridement, removal of the internal fixation/extension 
of internal fixation beyond the lesion site, and fusion of the 
infected spinal segment for the treatment of postoperative 
spondylodiscitis after internal fixation.

Surgical Treatment

Surgical treatment for postoperative spondylodiscitis without 
internal fixation

For postoperative spondylodiscitis without internal fixation, 
operative management has been recommended when con-
servative treatment has failed (1, 20). Posterior debridement 
and fusion with/without instrumentation is widely used for 
spontaneous infectious spondylodiscitis (12, 17, 22, 48) since 
most spinal surgeons are familiar with the posterior operative 
approach. Several studies have reported that spontaneous 
infectious spondylodiscitis and septic hematogenous spon-
dylodiscitis were successfully treated with posterior debride-
ment and fusion with/without stabilization (12, 17, 22, 48) but 
there are only a few articles describing posterior debridement 
for the treatment of postoperative spondylodiscitis without 
internal fixation. In 2012, a retrospective study of 35 cases 
of postoperative spondylodiscitis without internal fixation 
was published where 29 patients who were unresponsive to 
conservative treatment were treated by posterior debride-
ment and none of the cases required anterior fusion. Internal 
fixation was also not required. Within nine months follow-up, 
all patients recovered fully without disability or neurological 
deficit (20).

The infectious and necrotic tissues were mainly limited to the 
diseased intervertebral disc in the majority of the patients 
with pyogenic spondylodiscitis. Additionally, the posterior 
spinal structures were not greatly affected. Some of the re-
cent reports indicated that anterior spinal surgical approach 
could radically debride the infectious and necrotic tissue of 
the diseased intervertebral disc under direct visualization (9, 
10). There are also reports of spondylodiscitis/pyogenic ver-
tebral osteomyelitis being treated by anterior debridement 
and fusion with/without anterior instrumentation (8, 9, 11, 
14). Additionally, anterior debridement combined with one-
stage/staged posterior internal fixation has been used to treat 
patients with primary pyogenic vertebral osteomyelitis (10, 
15, 36, 40, 43). There are few studies on anterior debridement 
for the treatment of postoperative spondylodiscitis, however. 
In the case reported by Ahn and Lee (1), 6 cases of postop-
erative spondylodiscitis after transforaminal percutaneous 
endoscopic lumbar discectomy, who were unresponsive to 
the extensive antibiotic therapy or surgical drainage, were 
treated by anterior lumbar interbody fusion with posterior 
instrumentation. The modified MacNab criteria results were 
good in 3 patients, fair in 2 patients and poor in one patient 
within 20 to 48 months of follow-up.

There are reports on surgical treatment other than open 
surgery for postoperative spondylodiscitis without internal 
fixation when conservative treatment has failed. In a 
retrospective case series analysis, Bavinzski et al., (4) reported 
17 cases of septic postoperative spondylodiscitis without 
internal fixation treated by microsurgical debridement and 
application of a closed suction-irrigation system supported 
by specific antibiotic therapy. During the operation, all the 
patients were managed by the same microsurgical approach 
to remove the necrotic and infected tissue. The infected 
disc space was then extensively irrigated by normal saline, 
diluted povidone/iodine solution, and hydrogen peroxide. 
Finally, a closed vacuum suction-irrigation drainage system 
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was inserted in the infected disc space. The rate of irrigation 
was maintained at 30-50 ml/h without antibiotics in the 
solution. Systemic intravenous antibiotics were used 3-4 
weeks, followed by oral antibiotics for 2-3 months. All the 
patients became pain-free 2-4 weeks postoperatively and 
14 of the 17 patients obtained good to excellent results. 
MRI examinations confirmed resolution of the infectious 
processes in 16 of the patients except one patient where MRI 
was not performed due to a metal implant. In the series of 34 
patients of Li et al., (29), all the patients with postoperative 
spondylodiscitis without internal fixation were treated by 
percutaneous discectomy and drainage. There were 31 cases 
of postoperative lumbar spondylodiscitis and 3 cases of 
postoperative cervical spondylodiscitis. Immediate relief of 
back pain was reported by 25 patients after this operative 
procedure. All cervical patients had pain improvement within 
24h and the condition improved within the first week after 
the operative procedure. They monitored 31 cases from 2 to 
10 years and they concluded this procedure was an invasive 
procedure for obtaining biopsy material for histological 
analysis and culture. In addition, this operative procedure had 
a good clinical outcome. 

Although the use of anterior or posterior debridement for the 
treatment of spondylodiscitis remains controversial, patients 
with postoperative spondylodiscitis who were unresponsive 
to conservative treatment can be successfully managed either 
with posterior or anterior debridement based on the literature. 
Moreover, minimally invasive debridement and drainage 
may be also an alternative treatment for postoperative 
spondylodiscitis when conservative management has failed, 
especially in elderly patients and patients in poor condition.

Surgical treatment for postoperative spondylodiscitis after 
internal fixation

For the treatment of postoperative spondylodiscitis after 
internal fixation, the few published reports unanimously 
agree that operative procedures are required. In the cervical 
spine, three reports have described the management of 
postoperative spondylodiscitis after internal fixation (Table 
I). In 2006, Kulkarni and Hee (26) described a 56-year-old 
male patient who presented with C4/5 spondylodiscitis 
occurring adjacent to C5/6 and C6/7 levels for which anterior 
cervical discectomy and fusion using PEEK cages and plating 
was performed. This patient underwent debridement, 

Table I: Data of the Management of Postoperative Spondylodiscitis After Internal Fixation in the Cervical Spine

Study design operative approach Initial internal fixation Cervical spine 
reconstruction outcome

Kulkami and Hee (26) Case report Anterior debridement Anterior plate removed, 
cage left in place Autograft Fusion

Basu and 
Sreeramalingam (3) Case report Anterior debridement Removed Autograft and 

anterior plate Fusion

Korovessis et al. (25) Case report Anterior debridement
Cage removed, posterior 
instrumentation left in 
place

Cage with autograft Fusion

Table II: Data of the Management of Postoperative Spondylodiscitis After Internal Fixation in the Thoracic and Lumbar Spine

Study design operative approach Initial internal fixation
Thoracic and 
lumbar spine 
reconstruction

outcome

Carmouche and 
Molinari (7) Case report Not clear Removed Posterolateral 

autograft Fusion

Neumayer et al. (35) Case report
Posterior and second-
stage anterior 
debridement

Removed Anterior autograft 
and instrumentation Fusion

Lange et al. (28) Case report

Repeat anterior 
debridement 
and posterior 
instrumentation 
extension

Left in place
Cage with autograft 
and posterior 
instrumentation

Fusion

Hsieh et al. (23) Case series
Posterior and first-/
second-stage anterior 
debridement

9 Removed
2 Left in place

Anterior autograft 
Posterior 
instrumentation 
for 2

Fusion
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debridement, and replacement of the L1/2 vertebral bodies, 
adjacent spondylodiscitis at T10/11 was diagnosed 2 months 
postoperatively. Removal of the vertebral body of T11 and 
extension of posterior instrumentation were carried out. 
However, repeated spinal radiographs and MRI indicated an 
adjacent spondylodiscitis at the T8/9 level 14 months later. 
Removal of the vertebral bodies of T8 and T9 was carried 
out and the posterior stabilization was extended up to T5. 
At the last follow-up, clinical examination, blood testing, 
and radiograph suggested no evidence of any further 
spondylodiscitis. 

The first series describing postoperative spondylodiscitis 
after internal fixation was reported by Hsieh et al., 
(23) in 2011. He reported 11 patients diagnosed with 
postoperative spondylodiscitis after posterior pedicle screw 
instrumentation for 10 cases of degenerative lumbar disease 
and a case of osteoporotic spine fracture. For the treatment of 
spondylodiscitis, internal fixation was removed in 9 patients 
who had concomitant posterior infection. The posterior 
pedicle screw was extended beyond the lesion site in the other 
2 patients without posterior infection who had confirmed 
pseudarthrosis. In these 11 patients, 6 cases were treated by 
posterior debridement and removal of instrumentation, and 
one-stage anterior debridement and fusion. Staged anterior 
debridement and fusion were performed for the other 5 cases 
after the first staged posterior surgery. At the final follow-
up, the 11 patients were all successfully treated by removal 
of instrumentation/extension of instrumentation beyond 
the lesion site, and one-stage/staged anterior debridement 
and fusion. As it is well known, anterior debridement can 
radically remove infectious and necrotic tissue in the disc 
space under direct visualization. Extension of the pedicle 
screw can provide immediate spinal stability, which is helpful 
in the healing process of the infection. Taken together, 
postoperative spondylodiscitis after internal fixation can be 
successfully managed by combined anterior debridement 
and fusion with a posterior approach removal of pedicle 
screw if spinal fusion is obtained, or extension of the pedicle 
screw beyond the lesion site if spinal fusion is not obtained, in 
the thoracic and lumbar spine.

Prevention

Due to the increase in spinal surgery, postoperative 
spondylodiscitis has been recently reported as an increasing 
complication of such surgery (19, 21, 24, 30, 46). Careful 
intraoperative technique, irrigation of the incision, and 
perioperative/intraoperative antibiotics are recommended 
for the prophylaxis of postoperative spondylodiscitis. To 
prevent postoperative spondylodiscitis, appropriate use of 
antibiotics is the most important prophylaxis. Some reports 
argue that perioperative antibiotics can effectively prevent 
postoperative spondylodiscitis (18, 49). Others believe 
that intraoperative antibiotic prophylaxis is effective to 
prevent postoperative spondylodiscitis after spinal surgery. 
Additionally, postoperative prophylaxis is not adopted or 
significantly reduced (30, 31). A retrospective study reported 
that placement of gentamicin-containing collagenous 

decompression of the C4/5 spinal cord, and removal of the 
plate and screws. The cages were left intact, and the C4/5 
level was reconstructed with tricortical iliac crest autograft. 
The X-rays confirmed solid fusion of C4/5, C5/6, and C6/7 five 
months postoperatively. In 2012, Basu and Sreeramalingam 
(3) described another case of adjacent spondylodiscitis (C3/4) 
after anterior cervical decompression and fusion from C5 to 
C7 was performed in a 39-year-old male patient. Anterior 
debridement/decompression of the C3/4 disc space and 
removal of internal fixation were performed. Afterwards, 
C3/4 was fused by using iliac crest bone grafting and anterior 
plate. At the final follow-up, he had completely recovered 
and gone back to work. Additionally, X-rays confirmed good 
fusion from C2 to C7 without signs of recurrence of infection. 
In 2012, Korovessis et al., (25). reported a case of cervical 
spondylodiscitis associated with oesophageal perforation 
after combined staged posterior (lateral mass screws) and 
anterior (plate, PEEK) fusion for C5/6 fracture dislocation. This 
patient also underwent debridement, removal of the anterior 
spinal implants, and a mesh cage with iliac bone graft was 
inserted into the C5/6 disc space. The esophagus posterior 
wall was fixed with sutures. Successful fusion was obtained 
between C5/6 without infection recurrence at the final follow-
up. Based on the review of above articles, postoperative 
spondylodiscitis after internal fixation in the cervical spine can 
be well managed by radical anterior debridement, removal 
of internal fixation at the lesion site, and reconstruction of 
cervical spinal stability by using bone grafting with/without 
cage and/or anterior plate.

In the thoracic and lumbar spine, several studies had described 
the management of postoperative spondylodiscitis after 
internal fixation (Table II). The first report in postoperative 
spondylodiscitis after internal fixation was published by 
Carmouche and Molinari (7), they reported a 35-year-old male 
patient with a diagnosis of epidural abscess and discitis at 
the L4/5 level after instrumented posterior lumbar interbody 
fusion using a single carbon fiber interbody cage. Surgical 
debridement and epidural abscess drainage were performed. 
However, his clinical symptoms, ESR and CRP levels were not 
improved and became even worse. Repeat debridement 
was performed, and his interbody cage and pedicle screw 
instrumentation were removed. Six months postoperatively, 
X-ray demonstrated solid bilateral posterolateral arthrodesis 
of L4/5 and the clinical symptoms were reduced at the final 
follow-up. Although the details pertaining to the operative 
approach in this case is lacking, it is apparently important 
to remove the internal fixation at the infection site. In 
2009, Neumayer, F reported a case of T12/L1 postoperative 
spondylodiscitis after internal fixation due to a multi-
resistant organism. The infection was controlled by anterior 
debridement, anterior internal fixation, and 12 months of 
intravenous antibiotic treatment. At the final follow-up, spinal 
fusion was achieved. Moreover, reoccurrence of infection was 
not noted (35). In 2010, Lange et al.,  (28) reported a 70-year-
old woman suffering from L1/2 spondylodiscitis initially. 
After surgical intervention with posterior stabilization, 
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6.  Boden SD, Davis DO, Dina TS, Sunner JL, Wiesel SW: 
Postoperative diskitis: Distinguishing early MR imaging 
findings from normal postoperative disk space changes. 
Radiology 184(3):765-771,1992

7.  Carmouche JJ, Molinari RW: Epidural abscess and discitis 
complicating instrumented posterior lumbar interbody 
fusion: A case report. Spine (Phila Pa 1976) 29(23):E542-
546,2004

8.  D’Aliberti G, Talamonti G, Villa F, Debernardi A: The anterior 
stand-alone approach (ASAA) during the acute phase of 
spondylodiscitis: Results in 40 consecutively treated patients. 
Eur Spine J 21 Suppl 1:S75-82,2012

9.  Dai LY, Chen WH, Jiang LS: Anterior instrumentation for the 
treatment of pyogenic vertebral osteomyelitis of thoracic and 
lumbar spine. Eur Spine J 17(8):1027-1034,2008

10.  Dimar JR, Carreon LY, Glassman SD, Campbell MJ, Hartman MJ, 
Johnson JR: Treatment of pyogenic vertebral osteomyelitis 
with anterior debridement and fusion followed by delayed 
posterior spinal fusion. Spine (Phila Pa 1976) 29(3):326-332; 
discussion 332,2004

11.  Emery SE, Chan DP, Woodward HR: Treatment of 
hematogenous pyogenic vertebral osteomyelitis with 
anterior debridement and primary bone grafting. Spine 
(Phila Pa 1976) 14(3):284-291,1989

12.  Endres S, Wilke A: Posterior interbody grafting and 
instrumentation for spondylodiscitis. J Orthop Surg (Hong 
Kong) 20(1):1-6,2012

13.  Enoch DA, Cargill JS, Laing R, Herbert S, Corrah TW, Brown 
NM: Value of CT-guided biopsy in the diagnosis of septic 
discitis. J Clin Pathol 61(6):750-753,2008

14.  Fang D, Cheung KM, Dos Remedios ID, Lee YK, Leong JC: 
Pyogenic vertebral osteomyelitis: Treatment by anterior 
spinal debridement and fusion. J Spinal Disord 7(2):                                   
173-180,1994

15.  Fayazi AH, Ludwig SC, Dabbah M, Bryan Butler R, Gelb DE: 
Preliminary results of staged anterior debridement and 
reconstruction using titanium mesh cages in the treatment 
of thoracolumbar vertebral osteomyelitis. Spine J 4(4):388-
395,2004

16.  Fernand R, Lee CK: Postlaminectomy disc space infection. 
A review of the literature and a report of three cases. Clin 
Orthop Relat Res 209:215-218,1986

17.  Gonzalvo A, Abdulla I, Riazi A, De La Harpe D: Single-level/
single-stage debridement and posterior instrumented fusion 
in the treatment of spontaneous pyogenic osteomyelitis/
discitis: Long-term functional outcome and health-related 
quality of life. J Spinal Disord Tech 24(2):110-115,2011

18.  Guiboux JP, Cantor JB, Small SD, Zervos M, Herkowitz HN: The 
effect of prophylactic antibiotics on iatrogenic intervertebral 
disc infections. A rabbit model. Spine (Phila Pa 1976) 
20(6):685-688,1995

19.  Hadjipavlou AG, Gaitanis IN, Papadopoulos CA, Katonis PG, 
Kontakis GM: Serratia spondylodiscitis after elective lumbar 
spine surgery: A report of two cases. Spine (Phila Pa 1976) 
27(23):E507-512,2002

sponges in the disc space were effective in preventing 
postoperative spondylodiscitis (41).

In summary, preoperative/intraoperative antibiotics can 
effectively prevent the postoperative spondylodiscitis after 
spinal surgery because it is considered that prophylactic 
antibiotics can eliminate bacteria that are iatrogenically 
inoculated into the disc space during the operation. The local 
use of antibiotics is effective in preventing postoperative 
spondylodiscitis as well, although there are few reports.

ConCluSIon

Once the primary diagnosis is confirmed, early and adequately 
prolonged antibiotic treatment is recommended. The majority 
of the postoperative spondylodiscitis without internal fixation 
cases can be successfully treated by conservative treatment. 
Either posterior or anterior debridement can be used to treat 
postoperative spondylodiscitis without internal fixation 
when it is unresponsive to conservative treatment. Minimally 
invasive debridement and drainage may also be an alternative 
treatment. Surgical treatment was required for postoperative 
spondylodiscitis after internal fixation. In the cervical spine, 
it can be well managed by anterior debridement, removal of 
internal fixation, and reconstruction of the spinal stability by 
using bone grafting/cage/anterior plate. In the thoracic and 
lumbar spine, it can be successfully managed by combined 
anterior debridement and fusion with posterior approach 
removal of pedicle screw or extension of pedicle screw 
beyond the lesion site. In conclusion, the morbidity and the 
serious complications of postoperative spondylodiscitis can 
be decreased with early diagnosis and proper treatment.
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