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Anterior Microscopic Transtubular (MITR) Surgical Approach
for Cervical Pyogenic C1-2 Abscess: A Case Report
Roberto J. Aranibar, MD,1 Diana Cardenas del Monaco, PhD,2 Phoebe Gonzales, RN1

1 Neurosurgical Associates of San Antonio, San Antonio, TX, 2Texas Neurosciences Institute, San Antonio, TX

Abstract
Osteomyelitis of the spine is a fairly uncommon event following an orthopedic surgical procedure. However, a soli-
tary osteomyelitic abscess of the upper cervical spine is very rare. Surgical intervention is often the only life-saving
treatment method. A 70-year-old female patient with diabetes was received from a rural community with symp-
toms of progressive quadraparesis and progressive respiratory failure. A CT scan of the cervical spine showed a de-
struction of the C1 and C2 complex, as well as the left occipital condyle, and clear evidence of craniocervical insta-
bility. She underwent surgical debridement of the abscess via an anterior microscopic transtubular approach, fol-
lowed by a posterior occipital-cervical fusion. While a transoral approach is a well-established procedure for the an-
terior clivus/C1-2 area, it is fraught with a high degree of morbidity and mortality. The use of the transtubular an-
terior cervical approach in this case allowed us to access the C1-2 area with ease and minimal effort. From a techni-
cal standpoint, this type of approach for treatment of this condition has not been previously documented in the lit-
erature.
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Introduction
Osteomyelitis is defined as an inflammation or infec-
tion of bone or bone marrow. Pyogenic vertebral os-
teomyelitis, disk-space infection of the spine, is a se-
rious complication of diabetes.1-3 Patients with dia-
betes are predisposed to a higher incidence of post-
operative joint-related infections. Vertebral os-
teomyelitis can occur after an infected post-operative
joint; the spread is usually hematogenous. Pyogenic
vertebral osteomyelitis can cause a rapid rate of disk-
space destruction involving single or contiguous ver-
tebral bodies or disc spaces.3 Staphylococcus aureus
(S. aureus) is the most common pathogen, particular-
ly among those patients who have been previously
treated for more resistant forms such as methicillin-
resistant S. aureus (MRSA). There is no uniform ap-
proach to treating a high cervical pyogenic vertebral
osteomyelitis nor has a surgical intervention in this
area been deemed to be more appropriate than an-
other, although a transoral approach has been uti-
lized for this purpose.4,5 Use of the anterior cervical
approach using tubular retractors in a cadaver study
found a reduction in undue tension or compression
of the superior laryngeal nerve or hypoglossal
nerves, minimized potential infection risk and tissue

trauma, and improve anatomical visualization of the
operative field compared to the traditional transoral
approach.6,7 In this case report, we describe a rare
case involving a patient with type 2 diabetes who his-
torically underwent right hip surgery with postopera-
tive development of an abscess due to MRSA. A few
weeks later she developed pyogenic vertebral os-
teomyelitis at C1-2. A combined surgical approach
using an anterior microscopic transtubular debride-
ment of the abscesses and a posterior stabilization
procedure was performed successfully to treat this
serious condition.

Case Report
A 70-year-old female was admitted to our hospital on
25 November 2013 with progressive quadraparesis
and respiratory failure. She had a past medical histo-
ry positive for uterine cancer, Type 2 diabetes melli-
tus, hypertension and a more recent history of an ab-
scess following right hip surgery. Patient has under-
gone drainage of the abscess by the interventional ra-
diologist, followed by six weeks of intravenous (IV)
antibiotic therapy to treat MRSA sepsis and hip os-
teomyelitis. Patient was transferred to our institution
with the history of spontaneous neck pain followed
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by progressive weakness of all four extremities and
difficulty with her breathing of worsening course
within the following month. Finally she was taken by
her husband to a local Emergency Department where
she was intubated and place on mechanical ventila-
tion. Computed tomography (CT scan) of the cervi-
cal spine showed massive destruction of the C1-C2
complex, as well as the left occipital condyle (Figure
1a and Figure 1b). The question remained whether
this was an aggressive neoplastic process, consider-
ing her cancer history, or an infection with destruc-
tion of these structures. Considering the delicate lo-
cation of this lesion, there was hesitation about doing
a CT guided fine needle aspiration for diagnostic
purposes, and since clinically this patient’s cranio-
cervical junction was clearly unstable, we decided to
proceed with an anterior-posterior combined surgical
approach.

Surgical Technique
The patient was taken to the operating room and
placed in the supine position using a horseshoe as a
headrest, with cervical light weight traction, being
very careful with neck manipulation during position-
ing. Somatosensory evoked potentials (SSEP) and
motor function monitoring was done. A standard an-
terior cervical approach at the C4-C5 level on the
right anterior part of the neck was performed. After
retracting the carotid sheath laterally and the esopha-
gus and trachea medially, we identified the anterior
surface of the spine; our self-retractor system was
positioned under a segment of the longus colli mus-

cle fibers, then using gentle finger dissection we were
able to reach the C1-2 area. A 5cm in length by 18mm
in diameter tubular retractor was placed in an angle
overlying the C1-2 segment, and fixed in place by the
mechanical arm attached to the operating table. The
midline position of our tubular retractor was con-
firmed by anterior posterior fluoroscopy. The operat-
ing microscope was brought into the field and under
high power magnification we were able to carry out a
thorough debridement of the abscess cavity (Figure
2). Tissue sent to pathology failed to show any neo-
plastic involvement, but heavy granulation tissue
consistent with an infectious process. The results of
the cultures were positive for MRSA. The abscess
cavity was irrigated with antibiotic solution and
sprinkled with Vancomycin powder. A Jackson-Pratt
drain was left in place and the incision was closed in
layers.

Steri-strips were applied to the skin and a Tegaderm
dressing. Under manual traction with extreme care,
patient was placed in prone position using the three-
point Mayfield headrest. A mid-line incision from the
external occipital protuberance to the C6 level was
performed. It was striking the gross instability of the
posterior arch of C1. After exposing enough occiput
and lateral masses of the cervical spine down to C5,
an occipital plate and screw system was attached to
the occiput and connected to a rod-lateral mass
screw construct obtaining a solid occipito-cervical
stabilization. Adequate bone decortications were
done. BMP, augmented with osteostrips, was used as

Fig. 1. A) Anterior and Lateral views of CT scan showing destruction of
C1-C2 complex and left occipital condyle with possible instability. B)
Tubular retractor in place with probe inside C1-2 abscess. Fig. 2. Microscopic view of the C1-C2 abscess cavity.
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graft material (Figure 3 and Figure 4). The incision
was closed in layers after a Jackson-Pratt drain was
left in place. Patient was transferred back to the In-
tensive Care Unit and kept on the respirator.

Pathological Findings and Postoperative Course
Histopathological examination of the tissue sent and
cultures were consistent with Methicillin-resistant
Staphylococcus aureus (MRSA). Patient was treated
with intravenous Vancomycin for six weeks followed
by oral antibiotics. Postoperative complications in-
cluded ventilator-associated pneumonia with
pseudomonas aeruginosa, oropharyngeal dysphagia
that required a bedside placement of an entero-
gastrostomy on a temporary basis. Patient was able to
be weaned off the ventilator and was transferred to
the rehabilitation ward for an intensive recondition-
ing program. She was followed very closely by the in-
fectious disease and pulmonary service. During reha-
bilitation, patient was re-hospitalized for an episode
of atrial fibrillation with rapid ventricular response
(RVR), with spontaneous resolution. Patient was sta-
bilized and within 72 hours was released back to re-
habilitation without restriction. Patient has contin-

ued rehabilitation with significant improvements. At
2 month follow up as an outpatient, the patient was
able to stand up and take a few steps with some diffi-
culty mainly due to her hip joint sequelae. At 1 year
follow up, her motor exam has normalized with con-
tinued outpatient physical therapy and she is ambu-
lating with a walker on account of her hip dysfunc-
tion. The incision is well healed and a craniocervical
CT found complete decompression of the craniocer-
vical junction of the spine with sagittal and axial
views showing that the spinal cord is completely free
of any kind of mass effect (Figure 5 and Figure 6). Sur-
gical instrumentation remains in good position and
she uses a bone growth stimulator to maximize good,
solid bony fusion. From an infectious disease stand-
point, she has been cleared and is no longer on an-
tibiotics.

Fig. 3. Anterior-posterior radiograph depicting the occipito-cervical fusion
with instrumentation.

Fig. 4. Lateral radiographic view depicting the occipito-cervical fusion with
instrumentation.
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Conclusion
Successful postoperative recovery documented for
this patient indicates that treatment of high cervical
pyogenic vertebral osteomyelitis should strongly con-
sider a combined surgical approach of anterior mi-
croscopic transtubular debridement of the abscess
with a posterior stabilization procedure.
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Fig. 5. Sagittal view craniocervical CT with instrumentation (1 year).

Fig. 6. Axial view craniocervical CT with instrumentation (1 year).
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