
Abstract The authors report the successful outcome

of a six-level corpectomy across the cervico-thoracic

spine with circumferential reconstruction in a patient

with extensive osteomyelitis of the cervical and upper

thoracic spine. To the authors’ knowledge, this is the

first report of a corpectomy extending across six levels

of the cervico-thoracic spine. Clinical relevance: the

authors recommend anterior cage and plate-assisted

reconstruction and additional posterior instrumenta-

tion using modern spinal surgical techniques and

implants.
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Introduction

Multi (two or more)-level disease of the anterior cer-

vical and upper thoracic spine can occur from degen-

erative, traumatic, infectious, and neoplastic causes.

Successful treatment is dependent upon adequate

decompression, immediate spinal reconstruction, and

ultimately, the achievement of bony fusion. Decom-

pression of the anterior cervical spinal canal can be

achieved either by anterior cervical discectomy and

fusion (ACDF) or anterior corpectomy and fusion

(ACF). Across multiple levels, ACF offers several

advantages over ACDF, including wider decompres-

sion and more complete removal of pathology causing

spinal cord compression, and fewer graft-host inter-

faces that must consolidate for successful bony fusion.

Corpectomies of the cervical and cervico-thoracic

spine have been reported to extend across as many as

four levels [5, 15, 16]. More extensive corpectomies

have not been reported perhaps because of concerns

for instrumentation failure and expected difficulty in

obtaining adequate exposure of the anterior cervico-

thoracic spine.

We present a successful six-level cervicothoracic

corpectomy and circumferential reconstruction in a

patient with vertebral osteomyelitis and epidural

abscess.

Case report

History and presentation

A 50-year-old HIV-positive woman with a history of

alcohol and drug abuse presented to our institution

with a 7-month history of progressive neck pain,

dysphagia, and radiculomyelopathy. Her past medical

history was also significant for hepatitis B and multiple

episodes of alcohol-induced acute pancreatitis. She

denied a history of opportunistic infections. She had

not been compliant with anti-retroviral therapy.

Physical examination

On physical examination, the patient was unable to

extend her neck above the horizon and demonstrated

4+ out of 5 motor strength throughout all muscle

groups. Preoperative halo traction was not applied as
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the patient reported an intolerable amount of pain with

any manipulation of her cervical spine.

Imaging studies

Plain radiographs and computed tomography (CT)

imaging demonstrated extensive bony destruction and

a marked kyphotic angulation of the cervicothoracic

spine (Fig. 1). Magnetic resonance imaging revealed

extensive prevertebral and epidural enhancement

surrounding the cervical and upper thoracic spinal cord

resulting in circumferential narrowing of the thecal sac

(Fig. 2). These findings were consistent with the diag-

nosis of vertebral osteomyelitis/discitis and epidural

abscess.

Operation

An anterior approach to the cervical spine was per-

formed first. The patient was positioned supine with

traction on a halo ring in extension to partially reduce

the kyphotic deformity. Next, a longitudinal incision

along the medial border of the right sternocleidomas-

toid muscle was made and connected to a median

sternotomy which was performed for exposure of the

T1–T3 vertebral bodies. Wide exposure of the C3–T3

vertebral bodies was then carried out. Leksell rongeurs

were used to remove the C4, C5, C6, C7, T1 and T2

vertebral bodies down to the posterior longitudinal

ligament. Next, an appropriately-sized lordotic tita-

nium cage (Pyramesh; Medtronic Sofamor Danek,

Memphis, TN, USA) was packed with iliac crest

autograft and recombinant human bone morphogenic

protein (rhBMP) and impacted into position. A slotted

dynamic Aesculap ABC plate (Aesculap AG, Tutlin-

gen, Germany, and Aesculap Instrument Corp., South

San Francisco, CA, USA) was then affixed to the spine

with variable-angle screws into the C3 and T3 bodies.

Next, the patient was turned prone and the halo

head holder secured to a Mayfield frame. The posterior

spine was dissected out from C1–T5 and Stealth image

guidance (Medtronic Sofamor Danek, Memphis, TN,

USA) was then used to place pedicle screws bilaterally

at C2 and from T1–T4. Next, lateral mass screws were

placed bilaterally at C3 and C4 and on the left side at

C5. A laminectomy was performed from C4–T2.

Tapered rods were then attached to the lateral mass

and pedicle screws and secured bilaterally. Thorough

decortication of the facet joints from C2–T4 was

performed. Additional rhBMP and autograft was

packed into the decorticated facets and lateral gutters.

A lateral radiograph was obtained before closure to

confirm satisfactory graft and hardware placement.

After removal from the Mayfield frame, the halo brace

and vest were then secured on the patient. Total blood

loss was 2,000 cc and the total operating time was 8 h.

Postoperative course

Postoperative AP and lateral plain radiographs showed

good hardware positioning with correction of the

kyphotic deformity (Fig. 3). The patient was kept in

the halo brace postoperatively. She began ambulating

with physical therapy on postoperative day (POD) #3.

She experienced improvement in her neurological

symptoms during the hospitalization. Due to the

extensive dissection of her anterior cervical spine, a

feeding tube was placed in the immediate postopera-

tive period and was removed on POD #15. She was

discharged to home on POD #30 in good condition to

complete a 6-week course of intravenous antibiotics for

Staphylococcus aureus osteomyelitis.

Fig. 1 (Left) Swimmer’s view
radiograph demonstrating
kyphosis related to C4–T2
osteomyelitis. (Right) Sagittal
reformatted CT scan
demonstrating extensive
osseous erosion with kyphotic
angulation from C6–T2. Note
that the apex of the kyphotic
deformity is at the junction of
the cervical and thoracic spine
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Follow-up

At 4-month follow-up, the patient’s neurological exam

was improved from presentation and she demonstrated

full strength throughout all muscle groups, normal

sensation and resolution of neck pain. She was able to

ambulate without assistance and denied any problems

with breathing or swallowing. Plain flexion-extension

radiographs of the cervico-thoracic spine were

obtained after the patient was removed from the Halo

vest (Fig. 4). At last follow-up (2.5 years), the patient

continued to remain neurologically intact without neck

pain and no evidence of hardware failure.

Discussion

Anterior corpectomy and fusion is perhaps the most

effective procedure for wide spinal cord decompression

in patients with severe canal stenosis or pathology of

the anterior spine [16]. Compared to more conven-

tional surgical techniques for spinal cord decompres-

sion, such as ACDF, laminectomy, and laminoplasty,

patients treated with ACF have better neurological

recovery, less axial neck pain, and lower incidences of

postoperative loss of sagittal plane alignment [21, 24,

25]. Extensive ACF involving three or more levels;

however, involves more complicated surgical exposure

and has been associated with increased rates of graft-

related complications, including graft dislodgment,

spinal cord compression, and pseudoarthrosis [12, 19,

20, 22]. That the anterior graft is subject to significant

compressive forces after extensive ACF has been

confirmed in biomechanical studies [8, 23]. Although

each surgeon must take into account the clinical indi-

cations, risks and benefits of ACF in every patient, it

seems logical to assert that the reported experience

with ACF has been limited to four or fewer levels out

Fig. 2 (Left) Sagittal T1 post-
gadolinium MR sequence
revealing extensive
prevertebral and
circumferential enhancing
epidural abscess and
enhancing vertebrae,
compatible with
osteomyelitis. (Right) Sagittal
T2-weighted MR image
demonstrating abnormal T2
signal within the spinal cord
at the T1–2 level (arrow)

Fig. 3 Postoperative AP and
lateral radiographs after six-
level corpectomy from C4–
T2, anterior interbody
contoured cage and anterior
plating from C3–T3. Posterior
screw-rod fusion is evident
from C2–T4. Note that the T1
pedicle screws have been
shortened to avoid breeching
into the cage anteriorly
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of concern for these potential complications. Recon-

struction after extensive ACF, therefore, is critical to

prevent graft failure and allow for successful bony

fusion.

Anterior column reconstruction after extensive

ACF may be performed using strut grafts or titanium

mesh cages. Allo- or auto-graft struts may subside into

the adjacent vertebral bodies or dislodge and cause

cord compression [6, 12, 26]. Titanium mesh cages offer

several advantages over strut grafts, including better

correction of sagittal alignment (with pre-contoured

cages), better endplate purchase, variable height and

diameter options, and the ability to be packed with

auto- or allograft bone [4, 7, 13]. Indeed, we were able

to achieve significant correction of sagittal alignment in

our patient with the use of a lordotic titanium cage.

The addition of anterior plate fixation after interbody

grafting enhances the rigidity and stability of the con-

struct and therefore lowers the risk of graft-related

complications [3, 5, 9, 16, 20]. Supplemental postero-

lateral fixation after extensive ACF has been found to

further decrease the rates of graft-related complica-

tions, deformity correction loss, and pseudoarthrosis

rates [8, 10, 16, 18, 20, 23]. Nevertheless, even with

posterolateral fixation, in our experience there is

inevitably a certain amount of subsidence of the ante-

rior graft after extensive ACF. We used a slotted

dynamic plate that allows for changes in the angle and

alignment of the vertebral body screws to accommo-

date this expected subsidence (Fig. 4). Other options

to prevent subsidence-related failure of the anterior

plate include using a cage only (no plate), buttress

plates, or creating flanges in the cage that overlap the

adjacent vertebral bodies and are secured with non-

constraining screws [1].

It is important to note; however, that we did not

perform postoperative CT to demonstrate bridging

trabecular bone and therefore cannot definitively

conclude that successfully bony fusion occurred in our

patient. Nevertheless, we believe the absence of hard-

ware motion on flexion-extension plain radiographs at

4-month follow-up does demonstrate the stability of

this patient’s extensive construct. Our patient has

subsequently been lost to follow-up and it must be

recognized that a pseudoarthrosis may manifest only

after several years with a slowly progressive kyphosis.

Finally, both in vitro and in vivo studies have shown

that BMP and rhBMP can promote bony fusion and

arthrodesis [2, 11, 14, 17, 27]. While fusion-promoting

agents such as rhBMP are expensive and their use in

the cervicothoracic spine is ‘off-label, we believe it may

improve the likelihood of fusion after the very exten-

sive bone removal and instrumentation during this

procedure and their use is therefore justified.

Conclusions

A six-level corpectomy across the cervico-thoracic

spine can be safely performed by combining a tradi-

tional longitudinal exposure of the cervical spine with a

median sternotomy. Circumferential reconstruction

with modern implants, such as an anterior contoured

titanium cage-dynamic plate construct and posterior

screw-rod fixation, is necessary to provide sufficient

stability of the cervico-thoracic spine to allow for

Fig. 4 Flexion (left) and
extension (right) plain
radiographs obtained at 4-
month follow-up demonstrate
good hardware positioning
without graft dislodgment.
Note that the significant
correction of sagittal plane
alignment is maintained.
There is no motion of the
instrumented spinal levels
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correction of sagittal alignment and to achieve bony

fusion. While the lack of a CT scan demonstrating

bridging trabecular bone precludes a conclusion that

radiographic fusion occurred in our patient, we believe

that the absence of new or worsening clinical symp-

toms at 2.5-year follow-up demonstrates the long-term

stability and potential for successful fusion of this

reconstruction. Fusion-promoting agents may be used

to increase the fusion rate of these kinds of constructs

with substantial bone loss and use of extensive instru-

mentation systems.
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