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INTRODUCTION
Acute pyogenic cervical spinal infection with concomi-

tant vertebral osteomyelitis is a life-threatening disease 
with increasing incidence and associated with complica-
tions such as sepsis, myelopathy, kyphotic deformity, and 

spinal instability.1 When conservative medical treatment 
fails, urgent aggressive surgical treatment to avoid paraly-
sis or death is required. The principles of definitive sur-
gical treatment for spinal infection have been described 
by Ramasastry et al2 and are based upon removal of 
infected tissue, decompression of the medulla, antibiotic 
treatment, obliteration of dead space, and spinal stabi-
lization. However, compared with thoracic and lumbar 
regions, acute cervical spinal infection with osteomyelitis 
is a formidable adversary with potentially ruinous results.3 
Reconstruction of the infected cervical column chal-
lenges the reconstructive surgeon with compact anatomy, 
building biomechanical stability, and operating in a field 
with complicated infectious dissemination. There is also 
a higher risk for more severe neurological complications 
compared with thoracic and lumbar regions. The num-
ber of reports for cervical reconstruction due to cervical 

Reconstructive
Ideas and Innovations

	

Summary: Acute cervical osteomyelitis due to an epidural abscess and pyogenic 
spondylodiscitis in an immunosuppressed patient with progressive myelopathy is a 
challenge for the reconstructive surgeon. This report presents our novel approach 
to treat such a condition in a 56-year-old patient in whom antibiotic treatment and 
decompression of the medulla by laminectomy of C4–C6 failed. Under general 
anesthesia, debridement of all infected tissue, including anterior corpectomy of 
C4–C6, was performed. Simultaneously, a free vascularized fibula graft (FVFG) was 
harvested, adapted to the bone defect, and anastomosed to the superior thyroid 
artery and external jugular vein. The graft was stabilized with an anterior plate. A 
scheduled posterior stabilization was performed 1 week later. Staphylococcus aureus 
was cultured from bone samples and was treated with antibiotics. The postopera-
tive course was uncomplicated besides a dorsal midline defect 6 weeks postopera-
tively that was closed with a sensate midline-based perforator flap. Five years on, the 
patient is infection free, and regular control computed tomography and magnetic 
resonance imaging scan images show progressive fusion and hypertrophy of the 
fibula to C3/C7 vertebrae. An FVFG combined with posterior stabilization could 
be a promising primary salvage procedure in cases with progressive myelopathy 
caused by acute cervical osteomyelitis due to spinal infection. The FVFG contrib-
utes to blood circulation, delivery of antibiotics, and an immunological response to 
the infected wound bed and can stimulate rapid fusion and hypertrophy over time.  
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spinal infection is limited.4 This article describes a novel 
primary salvage procedure in a patient with progressive 
myelopathy due to acute cervical osteomyelitis caused by 
an epidural abscess and pyogenic spondylodiscitis using a 
free vascularized fibula graft (FVFG) in combination with 
posterior stabilization.

CASE PRESENTATION
A 56-year-old White man, taking TNF-alpha inhibitor 

and methotrexate for chronic psoriasis, was referred to the 
neurosurgical department with progressive myelopathy, 
sepsis, pyogenic spondylodiscitis of C4–C6, and epidural 
abscess with osteomyelitis in C4–C6 due to hematogenic 
spread of a bacterial hand infection. He was immediately 
treated with laminectomy of C4–C6 to decompress the 
medulla and temporize the infection. Two months later, 
he was re-admitted with kyphotic deformity, progressive 
myelopathy and increasing pain. computed tomography 
(CT) scan images showed compression of the medulla 
by collapse of the infected vertebral bodies (Fig. 1). 
Multidisciplinary evaluation concluded that a surgical pro-
cedure in combination with antibiotic treatment based on 
microbiological cultures was required.

The surgical procedure consisted of debridement of all 
infected tissue, anterior corpectomy of C4–C6, and ante-
rior stabilization with a free microvascular fibula graft in 
combination with posterior stabilization. The FVFG was 
dissected simultaneously during cervical wound debride-
ment. The superior thyroid artery and external jugular 
vein were selected as recipient vessels. The FVFG was cut 
down to 4.5 cm to fit the defect and anastomosed to the 
recipient vessels (Fig. 2). An anteriorly placed 62-mm plate 
was used to fix the FVFG to C3 and C7. The scheduled pos-
terior stabilization with internal pedicle screw fixation of 
C2–Th2 was performed 1 week later. Microbiology of bone 
samples revealed Staphylococcus aureus, which was treated 
with culture-guided antibiotics. Postoperative computed 
tomographic angiography showed patent anastomoses and 
a vascularized fibula graft. Six weeks postoperatively, a cere-
brospinal fluid leak and associated dorsal midline defect 
were closed successfully with a previously described sensate 
medial dorsal intercostal artery perforator (MDICAP) flap.5

At 5 years follow-up, the patient had radicular sequelae 
with reduced flexion ability in his left elbow with atrophy 
of the biceps musculature and reduced sensibility in the 
C5–C6 dermatomes. He had no signs of myelopathy, and 
with rehabilitation he has learned to adapt to these out-
comes and manages activities of daily living. There were 
no donor site morbidities after fibula flap and MDICAP 
flap harvest. The latest magnetic resonance imaging and 
CT scans showed continued fusion and hypertrophy of the 
FVFG with the neighboring C3/C7 vertebral bodies and 
ample room for the medulla (Figs. 3 and 4). [See Video 
(online), which displays the three-dimensional CT scan 
reconstruction that shows the FVFG in place with the ante-
rior and posterior stabilization.]

DISCUSSION
The reconstructive surgeon may encounter the prob-

lem of reconstructing the cervical column in case of 
acute cervical osteomyelitis due to epidural abscess and 
pyogenic spondylodiscitis. These acute cervical infections 
have an alarmingly high morbidity and mortality rate as 
compared with thoracic and lumbar infections, and a 
reconstructive procedure may put the critically ill, septic 
patient at high risk. Therefore, the reconstructive sur-
geon is often left with cases with progressive biomechani-
cal instability and deformity. This may occur especially 

Takeaways
Question: Can a free vascularized fibula graft (FVFG) 
with posterior instrumental stabilization be used as a pri-
mary salvage procedure in the treatment of acute cervical 
osteomyelitis caused by epidural abscess?

Findings: Stable reconstruction of the cervical column 
and infection control was obtained with the use of an 
FVFG in a patient with acute cervical osteomyelitis.

Meaning: An FVFG combined with posterior stabilization 
could be a promising primary salvage procedure in cases 
with progressive myelopathy caused by acute cervical 
osteomyelitis due to spinal infection.

Fig. 1. The CT scan image taken the preoperative day shows col-
lapse of infected vertebrae bodies of C3, C4, and C5, causing a 
kyphotic deformity leading to progressive myelopathy and pain.
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after failed attempts with instrumentation, allografts, 
insertion of nonvascularized bone grafts, or having failed 
with previous surgical decompression or antibiotic treat-
ment. To manage these complex cases, a high level of 
reconstructive expertise and multidisciplinary coopera-
tion is required. One must control infection, obliterate 
dead space, provide skeletal stability for the axial load, 
and reduce deformity while appreciating the wide range 
of mobility in the neck and its compact and complex neu-
rovascular anatomy.2

To our knowledge, there are no reports describing 
cervical column reconstruction with an FVFG in combina-
tion with posterior stabilization in a case of acute cervical 
osteomyelitis caused by an epidural abscess and pyogenic 
spondylodiscitis. However, reports using an autologous 
vascularized bone graft for other indications such as 
reconstruction after tumor removal, chronic infection 
secondary to other causes and myelopathic spinal disease 
have shown promising results and advantages over other 
alternatives.4,6–8 Several types of vascularized bone grafts 

Fig. 2. The harvested FVFG before its size is reduced to fill the defect.

Fig. 3. The CT scan image showing the coronal projection of the 
FVFG fixated with the anterior plate after 5 years.

Fig. 4. The CT scan image showing the sagittal projection of the 
FVFG fixated with the anterior and posterior plate at 5 months.
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and recipient vessels for these free vascularized grafts 
have been described for cervical spine reconstruction.4,6 
Alternatives for free vascularized bone grafts are titanium 
mesh cages filled with cancellous bone, tantalum mesh 
cages without bone, antibiotic impregnated polymethyl-
methacrylate, or nonvascularized fibula grafts. These non-
vascularized grafts are mainly used by neurosurgeons and 
orthopedic surgeons.3,9,10 However, the FVFG has achieved 
growing consensus as the preferred autologous bone 
graft in general spinal reconstruction due to its versatility; 
decreased resorption and robust consolidation; low donor 
site morbidity; and not the least, introducing vascularized 
tissue to a compromised wound bed.4,7,8 In addition, the 
FVFG introduces blood circulation to the involved area 
and therewith an immunological response and delivery 
of antibiotics at the site of infection. Although the above-
mentioned qualities are important, drawbacks of the free 
microvascular fibula graft are that it requires microsurgi-
cal skills, longer operation times, and multidisciplinary 
collaboration. These may not always be available.

CONCLUSIONS
An FVFG combined with posterior stabilization could 

be a promising primary salvage procedure in cases with 
progressive myelopathy and deformity caused by acute 
cervical osteomyelitis due to spinal infection. The blood 
circulation provided by the microvascular bone graft con-
tributes to the delivery of antibiotics and an immunologi-
cal response to the infected wound bed and can stimulate 
rapid fusion and hypertrophy over time.
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