
Introduction
Cervical spondylodiscitis due to osteoradionecrosis (ORN) 
after head-and-neck cancer radiotherapy is  a  severe 
complicat ion.  Mandibular  ORN is  a  wel l-descr ibed 
complication following radiotherapy of the head and neck [1]. 
The literature reports that doses exceeding 60 Gy increase the 
risk of ORN [2]. Radiation has side effects in normal tissue, 
including homeostatic and metabolic cell defects due to 

hypocellularity, hypoxia, and hypovascularity [3]. As a result, the 
risk of secondary infection increases [1]. Secondary infections of 
cervical ORN occur in approximately 40% of patients [4]. ORN 
in the cervical spine is considered an uncommon disease [5]. 
However, King et al. [6] reported that 1% (9/884 cases) of cases 
were associated with cervical ORN among nasopharyngeal 
carcinoma treated with radiation therapy and stated that ORN is 
more common than previously suspected. If cervical ORN and 
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Introduction: Cervical spondylodiscitis due to osteoradionecrosis (ORN) after head-and-neck cancer radiotherapy is a severe complication. 
However, there are few reports on the surgical treatment of this condition.
Case Report: We report two cases of cervical spondylodiscitis due to ORN, which were successfully treated with posterior decompression and 
fusion. The first case was in a 73-year-old male patient with spondylodiscitis at C3–C5, due to ORN. A posterior fusion of the spine (C2–T1) was 
performed, and a biopsy was conducted at a site separate from the incision for fusion. The second case was in a 76-year-old female patient with 
spondylodiscitis due to C4–C7 ORN. Cervical posterior decompression and fusion (C2–Th2) were performed, and decompression (C5–6) 
was conducted through an incision separate from that for the fusion.
An anterior approach was avoided in both cases because of radiation-induced tissue changes. For these two patients with cervical 
spondylodiscitis due to ORN, surgery resulted in an improvement of infection and neurological deficits by posterior spinal fusion, isolation from 
decompression or biopsy of the infected area, and antibiotic treatment.
Conclusion: Posterior decompression and fusion are effective for spondylodiscitis in the cervical spine after head-and-neck radiotherapy, 
treating both infection and neurological deficits. Spinal fusion that avoids the level of the infected vertebral body and decompression from 
separate skin incision sites may prevent the spread of infection. An anterior approach should be avoided because the risk of esophageal 
perforation and posterior pharyngeal wall defects is high.
Keywords: Cervical spondylodiscitis, osteoradionecrosis, radiotherapy, posterior fusion surgery.

Abstract

Learning Point of the Article:
Posterior decompression and fusion effectively treat spondylodiscitis and neurological deficits in the cervical spine following head-and-

neck radiotherapy, with separate skin incisions and avoiding anterior approaches to reduce infection spread and complications.
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secondary infections occur, this may cause cervical instability or 
spinal cord compression by an epidural abscess, requiring 
surgical stabilization of the cer vical and spinal cord 
decompression [3]. However, there are few reports on the 
surgical treatment of cervical spondylodiscitis due to ORN 
after head-and-neck cancer radiotherapy [3, 7-11]. We report 
two cases of cervical spondylodiscitis due to ORN, which were 
improved by posterior decompression and fusion.

Case Report

Case 1
The first case was a 73-year-old male patient. He had been 
treated for hypopharynx (stage T1N2bM0) and esophageal 
cancer by radiotherapy five years ago, when he was 68 years old. 
The total radiation therapy dose was 70 Gy, consisting of 50 Gy 
of radiation to the hypopharynx and esophagus, followed by a 
20 Gy boost. The lesion disappeared after treatment 
completion, and no recurrence has been observed. He began to 
experience neck pain five years after the radiotherapy, and a 
neck collar was prescribed. However, within a few days, his neck 

pain (visual analog scale; VAS was 9/10) and cervical kyphotic 
alignment progressed, and he developed unilateral upper 
extremity paresis [3 according to the Manual Muscle Test 
(MMT), right arm] and paresthesia. In addition, he complained 
about swallowing difficulties due to a neck kyphotic change. A 
blood examination showed a leukocyte count of 4400/�g and a 
C-reactive protein (CRP) level of 8.30 mg/dL; an elevated 
inflammatory response was observed. Severe kyphotic 
deformity and distraction of the C4 vertebrae, and expansion of 
the retropharyngeal space were shown in radiography (Fig. 1a). 
Computed tomography (CT) revealed destruction of the C4 
vertebrae and erosion of the C5 vertebrae (Fig. 1b). Sagittal 
short inversion-time inversion recovery magnetic resonance 
imaging (STIR MRI) demonstrated destruction of the C4–5 
intervertebral discs with adjacent vertebral erosion, and signal 
intensity changes in the C3–5 vertebrae (Fig. 1c). He was 
diagnosed with spondylodiscitis C3–C5, due to ORN. A 
fiberscope showed laryngeal stenosis and redness of mucosa 
(Fig. 1d). A posterior long fusion of the spine (C2–T1) was 
performed (Fig. 1e). The surgical procedure involved creating 
three incisions for screw insertion at each of the C2-3 and 
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Figure 1: Case 1. (a) Preoperative lateral neutral radiographs showing severe kyphosis of more than 40° secondary to the distraction of the C4 
vertebrae and expansion of the retropharyngeal space. (b) Sagittal CT showing the destruction of the C4 vertebrae and erosion of the C5 
vertebrae. (c) STIR MRI showing destruction of the C4–5 intervertebral discs with adjacent vertebral erosion and signal intensity changes in 
C3–5 vertebrae. (d) Fiberscope findings of laryngeal stenosis and redness of mucosa before surgery. (e) Lateral neutral radiographs after posterior 
fusion (C2–T1). (f) Postoperative picture of the skin incision. The biopsy was conducted at another incision (dotted line) separate from that for 
fusion (white line). CT: Computed tomography, STIR: Short inversion-time inversion recovery, MRI: Magnetic resonance imaging.
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bilateral C7-T1 sites. Intra-lamina screws (ILS) were placed on 
both sides of C2, a paravertebral foramen screw (PVFS) [12] 
was inserted on the left side of C3, and a pedicle screw (PS) was 
inserted on the right side. For the cervical-thoracic region, PSs 
were bilaterally inserted into C7 and T1, and a rod was then 
passed under the muscle and connected to the screw heads. To 
achieve strong fixation, a large screw for the thoracic spine was 
introduced, and a dual-diameter rod was employed. Thus, 
caudal fixation was carried out in C7 and T1. A biopsy was 
conducted at a site separate from the incision for fusion (Fig. 1f) 
and revealed no malignant cells. The patient was treated 
empirically with a 6-week course of intravenous sulbactam 
sodium/ampicillin sodium (SBT/ABPC), and an 18-week 
course of oral amoxicillin/clavulanic acid (AMPC and CVA). 
Fortunately, neck pain (VAS was 0/10), neurologic deficits, and 
swallowing difficulties improved after surgery. To date, 2 years 
after surgery, the cervical spine maintained improved alignment 

on a lateral radiograph, and the patient’s neurological status is 
stable.

Case 2
The second case involved a 76-year-old female patient. She had 
been treated for hypopharynx (stage Ⅳ T2N2bM0) cancer 20 
years ago, using radiation and chemotherapy. She had received 
60 Gy radiations to the pharynx and 46 Gy to the right 
supraclavicular fossa, followed by a planned right neck 
dissection. No recurrence has been observed during the follow-
up. However, she began to have neck pain 20 years after the 
radiotherapy. Within a few days, she developed bilateral upper 
extremity paresis (3 according to the MMT), paresthesia, and 
gait disorder. A blood examination showed a leukocyte count of 
7700/�g and a CRP level of 9.87 mg/dL; an elevated 
inflammatory response was observed. Destruction of the C4–5 

Figure 2: Case 2. (a) Preoperative lateral neutral radiographs showing distractive C4–5 intervertebral and expansion of the retropharyngeal space. (b) CT 
scanning showing the destruction of the C5 and C6 vertebrae. (c) Sagittal STIR MRI showing destruction of the C5–6 intervertebral disc, signal intensity 
changes of the C4–C7 vertebrae, a retropharyngeal abscess, and an epidural abscess causing spinal cord compression. (d) Fiberscope findings of redness and 
edema of the pharyngeal mucosa before surgery. (e) Lateral neutral radiographs after posterior decompression and fusion (C2–T2). (f) Postoperative 
picture of the skin incision. Decompression was conducted from another incision (dotted line) separate from that for fusion (white line). CT: Computed 
tomography, STIR: Short inversion-time inversion recovery, MRI: Magnetic resonance imaging.
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intervertebral disc and expansion of the retropharyngeal space 
were shown in radiography (Fig. 2a). CT scanning showed 
destruction of the C5 and C6 vertebrae (Fig. 2b). Sagittal STIR 
MRI showed destruction of the C5–6 intervertebral disc, signal 
intensity changes of the C4–C7 vertebrae, a retropharyngeal 
abscess, and an epidural abscess causing spinal cord 
compression (Fig. 2c). A fiberscope showed redness and edema 
of the pharyngeal mucosa secondary to radiotherapy (Fig. 2d). 
A puncture of the retropharyngeal abscess was performed 
through the neck using ultrasound. Streptococcus dysgalactiae 
was isolated in culture. The patient was diagnosed with 
spondylodiscitis at levels C4–C7 due to ORN. Cervical 
posterior decompression and fusion (C2–Th2) were 
performed on the day of admission. Surgical screw insertion for 
fixation was performed via three incisions at both the C2-3 and 
bilateral C7-T1 sites. An ILS was inserted on the left side of C2, 
and a PS was inserted on the right side of C2, while a PVFS was 
inserted on the left side of C3, and another PS was inserted on 
the right side. A PS of C3 was inserted through another 2-cm 
lateral incision on the left side. For the cervical-thoracic region, 
PS were bilaterally inserted into T1 and T2, and a rod was then 
passed under the muscle and connected to the screw heads. As 
the infected vertebral body at C4–7 was not suitable for direct 
PS placement, caudal fixation was carried out in T1 and T2. In 
addition, a C5–6 laminectomy was performed through an 
incision separate from that for the fusion (Fig. 2f). After surgery, 
the patient remained intubated and underwent a tracheostomy 
because of  the  di f f icult y  of  re intubat ion due to  a 
retropharyngeal abscess and the risk of laryngeal edema after 
extubation. She was treated with a 6-week course of intravenous 
antibiotics (SBT/ABPC) and a 19-week course of oral 
antibiotics (AMPC and CVA). The infection was controlled, 
and the retropharyngeal abscess improved. The tracheotomy 
cannula was removed after one month. Postoperatively, bilateral 
upper extremity paresis, paresthesia, and gait disorder 
improved. To date, 10 months after surgery, the patient’s 
neurological condition is stable.

Discussion
After head-and-neck cancer radiotherapy, posterior 
decompression and fusion are effective for treating 
spondylodiscitis in the cervical spine and treating infections 
and neurological deficits. Spinal fusion that avoids the infected 
vertebral body level and decompression from separate skin 
incisions may prevent the spread of infection. An anterior 
approach should be avoided because the risk of esophageal 
perforation and posterior pharyngeal wall defects is high.
Posterior fusion surgery, which improves infection and 
neurological deficits, has fewer complications than anterior 

surgery, especially in cervical spondylodiscitis after head-and-
neck cancer radiotherapy. Moreover, posterior decompression 
and fusion surgery generally lead to favorable clinical outcomes 
for pyogenic spondylodiscitis [13].
These favorable outcomes are because posterior fusion 
stabilizes the infected vertebral body and the disc space, 
enhancing antibiotic penetration and tissue healing [14]. In 
cervical spondylodiscitis due to ORN following radiotherapy, 
there are some reports of posterior fusion surgery [8-10]. 
Eenhuis et al. [8] reported the cases of three patients who were 
treated for cervical spondylodiscitis due to ORN using 
posterior fixation surgery and antibiotic treatment without 
debridement. They stated that even when the tissue structures 
of the posterior pharyngeal wall are altered by irradiation and an 
anterior approach is not possible, a combination of lifelong 
antibiotic treatment and posterior stabilization is a good 
alternative. West et al. [9] and Cheung et al. [10] reported 
successful treatment of spondylodiscitis due to ORN of the 
craniocervical junction using posterior spinal fusion and 
hyperbaric oxygen therapy. Similarly, in our present cases, 
patients with cervical spondylodiscitis due to ORN after 
radiotherapy had reduced neurological deficits and no 
recurrent infections using posterior spinal fusion and antibiotic 
treatment. In our two cases, antibiotics were administered for 6 
months postoperatively, and long-life antibiotic treatment was 
unnecessary. This might suggest that posterior decompression 
and fusion surgery lead to favorable clinical outcomes.
The spinal fusion that skips the infected vertebral body level and 
decompression from separate skin incisions may prevent the 
spread of infection. Both internal fixation and bone fusion are 
reported to be performed safely in the presence of infection 
[15]. Whereas Sanda et al. [16] reported that patients with 
instrumentation have higher rates of reinfection than those with 
the surgical treatment but without fixation, indicating there 
may be an increased risk of reinfection due to bacteria on the 
instrumentation.
In our two patients with cervical spondylodiscitis due to ORN, 
posterior spinal fusion isolated from decompression or biopsy 
of the infected area and subsequent antibiotic treatment 
resulted in improvement of infection and neurological deficits, 
and no reinfection occurred.
An anterior approach should be avoided because the risk of 
esophageal perforation and posterior pharyngeal wall defects is 
high. Debridement and structural reconstruction of infected 
areas is the conventional criterion standard for the surgical 
management of infections [17]. An anterior approach allows 
direct access to the infected vertebral body and the disc space 
and enables sufficient debridement and placement of a bone 
graft for stabilization. Additionally, it allows adequate tissue 
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Clinical Message

Cervical spondylodiscitis due to ORN after head-and-neck cancer 
radiotherapy is a severe complication. However, there are few 
reports on the surgical treatment of this condition. Posterior 
decompression and fusion are effective for this type of patient, 
treating both infection and neurological deficits. An anterior 
approach should be avoided because the risk of esophageal 
perforation and posterior pharyngeal wall defects is high.

biopsy to ensure reliable microbiological diagnosis [18]. 
However, in hypopharyngeal cancer after irradiation or neck 
dissection, the condition of the tissues covering the anterior part 
of the vertebral column is poor, and the risk of esophageal 
perforation and posterior pharyngeal wall defects is high, 
sometimes making an anterior approach difficult [8, 19]. 
Cheung et al. [10] reported a case of a patient who had cervical 
spondylodiscitis due to ORN. The patient underwent anterior 
decompression and fusion but, because of a posterior pharyngeal 
wall defect, did not develop the expected bony union. This 
patient subsequently required a long posterior fusion and a 
myocutaneous sternocleidomastoid flap for coverage. In both of 
our patients, no esophageal perforation or posterior pharyngeal 
wall defect was present, but the anterior approach was difficult 
because of radiation-induced tissue changes. Additionally, the 
poor vascularity and hypoxic tissue environment of necrotic 
regional bone in patients after irradiation pose challenging 
treatment problems for successful fusion, and the grafts are at 
higher risk for failure [20]. Kouyoumdjian et al. [21] reported 
failure of the anterior approach surgery in ORN patients with 
kyphosis. They stated that a long, isolated posterior or 
circumferential stabilization should be considered the primary 
procedure for this type of patient. There are some reports that an 
anterior approach using vascularized fibular bone grafts has led to 
favorable outcomes for cervical spondylodiscitis due to ORN. 
However, these cases were combined with posterior fusion or 
long-time halo-vest fixation [3, 7, 11]. Therefore, an anterior 

approach alone might not be sufficient to restore spinal stability, 
and an additional posterior instrumentation procedure should 
be considered. The spine surgeon should be aware of some 
pitfalls of cervical ORN with infection after radiotherapy and 
adapt the evaluation and surgery.

Conclusion
Posterior decompression and fusion are effective for 
spondylodiscitis in the cervical spine after head-and-neck cancer 
radiotherapy, treating both infection and neurological deficits. 
Spinal fusion that avoids the infected vertebral body level and 
decompression using separate skin incisions may prevent the 
spread of infection. An anterior approach should be avoided 
because the risk of esophageal perforation and posterior 
pharyngeal wall defects is high.
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