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Os odontoideum is a small round or oval corticated ossicle with a smooth cortical

border and no body union to the body of the axis. Posttraumatic injury of the cervical spine is

one of the etiologies. We reported a 28-year-old man patient with os odontoideum presented

with a trivial hyperflexion cervical trauma. He developed neurogenic shock and central cord

syndrome. This case supports the theory that previous trauma is the etiology of the abnormality.

Surgical management alleviated his symptom. Occipitocervical fusion with C1 laminectomy

was successfully achieved in this case. Odontoid nonunion is a potentially a serious situation.

Patients can develop late neurological deficits if conservative treatment is undertaken.

Considering prophylactic surgical stabilization in the asymptomatic patient may be relatively

indicated in younger patients with active lifestyles.
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ไชยยศ ชัยชาญกลุ, วรวรรธน ์ ล้ิมทองกุล, วิชาญ ย่ิงศักด์ิมงคล.  การบาดเจบ็แบบ hyperflexion

ในภาวะที่เคยมีการหักของกระดูก odontoid ชนิด nonunion. จุฬาลงกรณ์เวชสาร 2555

พ.ค. - มิ.ย.; 56(3): 317 - 25

Os odontoideum เปน็สว่นหนึง่ของกระดกู axis ทีอ่ยูส่่วนบน  มีลักษณะเปน็กระดกูรูปกลม

หรือรูปไขข่นาดเลก็ทีมี่ขอบเรยีบและไมติ่ดกบัส่วนฐาน  ภาวะนีเ้ป็นกรณท่ีีพบไมบ่่อย  และมกีารตพิีมพ์

ในวารสารต่าง ๆ อยู่น้อย  พบว่าการบาดเจ็บของกระดูกสันหลังส่วนคอเป็นหนึ่งในสาเหตุ  รายงาน

กรณศีกึษาผูป่้วยชายอาย ุ28 ปี ทีมี่  os odontoideum  ร่วมกบัการบาดเจบ็แบบ hyperflexion  ทีไ่ม่

รุนแรง  ผู้ป่วยรายนีมี้ภาวะ neurogenic shock และ central cord syndrome

กรณีนี้สนับสนุนทฤษฎีที่กล่าวถึงการบาดเจ็บก่อนหน้านี้เป็นสาเหตุของความผิดปกติดังกล่าว

การรักษาโดยการผ่าตัดช่วยบรรเทาอาการของผู้ป่วยรายนี้มีวิธีการผ่าตัดอยู่หลายวิธี เช่น C1-2

fixation (C1 – 2 transarticular screws, C1 lateral masses and C2 pedicles screws) and

Occipitocervical fusion  เปน็ตน้  ซ่ึงการผา่ตดัโดยวธิ ีOccipitocervical fusion กบั C1 laminectomy

ประสบผลสำเรจ็ในผูป่้วยรายนี ้ ภาวะการณไ์ม่ตดิของกระดกู odontoid  จัดเปน็ภาวะทีรุ่นแรง  ผู้ป่วย

สามารถเกิดความบกพร่องทางระบบประสาทได้ในอนาคตหากรักษาแบบประคับประคองหรือไม่ผ่าตัด

การพิจารณาผ่าตัดเพื่อป้องกันในผู้ป่วยที่ยังไม่มีอาการอาจจะมีข้อบ่งชี้ในผู้ป่วยอายุน้อยที่ภาวะ

Os odontoideum.

คำสำคัญ : กระดูกสันหลังส่วนคอ, การหักของกระดกูส่วน odontoid, os odontoideum, ภาวะไม่ม่ันคง

ของขอ้ atlantoaxial, การหกัของกระดกู odontoid ชนดิ nonunion.
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Fractures of odontoid process can occur in

all age groups. (1) These fractures have been reported

with increasing with age, although the incidence of

subaxial cervical spine fractures decreases with

age.(2) In younger patients, these fractures are usually

secondary to high-energy trauma but in elderly, tend

to result from low-energy trauma. Undiagnosed or

maltreated odontoid fractures may develop into

malunion or nonunion (os odontoideum) which

lead to instability or atlantoaxial subluxation.

Especially in unstable type II fractures according to

the classification of Anderson and D’Alonzo (3),

maltreatment may lead to a significant nonunion

rate. (4- 7)  Os odontoideum is a rare condition. There

have been few reports of os odontoideum in the

literature.  We report a case of a patient who had an

asymptomatic posttraumatic nonunion odontoid

process fracture from a motor-vehicle accident for

many years, present with a trivial hyperflexion cervical

trauma with developed neurogenic shock and central

cord syndrome.

Case study

A 28-year-old man presented with a difficult

breathing and central cord syndrome, present while

his head was impacted at the posterior aspect. At that

time, his neck was in hyperflexion position. He had a

history of a neck injury in a motor-vehicle accident since

8 years previously. The patient had only axial neck

pain but no neurological deficit. At that time, his neck

pain could be subsided with conservative treatment.

On the admission physical evaluation revealed a

central cord syndrome. He suffered from neurogenic

shock with presenting hypotension and bradycardia.

Initial radiographic examination of the cervical spine

included anteroposterior, lateral and open mouth views

(Fig. 1). CT imaging and three-dimensional CT scan

demonstrated the separation of the odontoid process

(Fig. 2 and 3). MRI showed evidence of increased

T2 signal in the cord at atlanto-axial level (Fig. 4). On

admission date, he needed endotracheal for relieving

difficulty breathing and vasoactive drugs for

neurogenic shock. He was treated by traction with

cervical skeletal tong traction. Two days after the trivial

injury, completed reduction was not achieved.

Occipitocervical fusion with C1 laminectomy was done

in this patient.

Figure 1. On the radiographs, the ossicle has smooth cortical margins and is separated from the base of odontoid

process.
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Figure 2.  Saggital image CT scan showing the displaced ossicle with attaching to the anterior arch of the atlas (C1).

Figure 3. Three-dimensional CT scan of the axis, showing that the separation between the ossicle and the odontoid

process.

Figure 4.  MRI showing high intensity signal change in the high cervical cord.
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Operative procedure

The patient was placed in prone in a halo ring

affixed to the table (Fig. 5). Dissection using sharp,

blunt and electrocautery down the midline. Identify

the midline raphe, the spinous process and the

prevertebral fascia. Dissect bilaterally down the

spinous processes. Preserve the ligamentum nuchae

as much as possible. Expose laterally to identify lateral

masses and anteriorly to identify the inion. Lateral

mass screws at C2-C4 were inserted by using

fluorospic for controlling the direction of screws

(Fig. 6). Place the plate at midline of inion and insert

the screws. Contour the rods to the neutral position of

the occipitocervical junction. Connect the rods to the

plate and lateral mass screws. Pack the construct with

autologous bone grafts to encourage fusion.

Figure 5. Place patient in prone position.

Figure 6.  Fluoroscopic image for the lateral mass screws.



322  Chula Med Jไชยยศ ชัยชาญกุล และคณะ

Postoperative course

No complication was occurred with surgery.

Postoperative imaging revealed that the construct was

satisfactory (Fig. 7.). On postoperative day 1, he could

off the endotracheal tube and vital signs were stable.

The patient could wean off vasoactive drugs.

The neurologic deficit decreased after surgery

 (Frankel D) (Fig. 8).The patient was discharged 5

days after surgery. The patient was placed in a hard

collar for 4 weeks with radiographic follow-up until

fused. At the 6-month follow-up, radiographs showed

stable operative fixation and no neurologic deficit

(Frankel E).

Figure 7.  Occipitocervical fusion using occipital screws connected to C2, C3 and C4 lateral mass screws fixation.

Figure 8. Motor function after the occipitocervical fusion was done in postoperative day 1.
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Discussion

Os odontoideum was described by Giacomini

in 1886. (8) It is a small round or oval corticated ossicle

with a smooth cortical border and no body union to

the body of the axis. The etiology still remains in

debate, with suggestion for congenital, vascular

and traumatic causes. According to the study

of the Stevens et al. (9), the diagnosis between

chronic nonunion of the odontoid process and os

odontoideum which previous history of trauma could

not be distinguished by the radiological criteria.  The

mechanism of this injury is often hyperextension

resulting in posterior displacement of the odontoid.(10,

11) Our study, we found that the mechanism which

happened in our patient was hyperflexion result.

Patients with os odontoideum can present

with a wide range of clinical signs and symptoms.

These patients may present with any local symptoms

such as high cervical pain, stiffness of neck, weakness

of neck, dizziness or torticollis. (12) These patients can

describe in asymptomatic with radiographic stability,

asymptomatic with radiographic instability, local

symptoms with radiographic stability, local symptoms

with radiographic instability and patients with

myelopathy or other neurologic injury.(13) The treatment

of nonunion odontoid process fracture still remains in

controversial. The natural history of untreated injury

is unknown.

The series of Fielding et al. (14) studied in

35 patients described about the etiology of os

odontoideum: congenital anomaly and acquired

injury. They found that 26 patients had a previous

history of trauma to the neck and 9 patients had

no history of injury to the neck. Four of these had

associated congenital anomalies of the cervical spine.

The four patients who had asymptomatic and

neurological intact could manage without surgical

treatment for 2-year follow up.

One study (15) reported a completed displaced

ossiculum terminale following a fall in a five-year-old

boy. Examination revealed no neurological deficit

except neck pain and torticollis. This case could

manage with Halo-brace immobilization and closed

observation. That patient had still the separation

between the ossicle and the odontoid process. On

the period of follow-up, the patient had normal

neurological examination. Another study (16) reported

a 60-year-old man of a traffic accident induced a

neurologic deficit resulting from nonunion odontoid

process fracture. Surgical treatment of anterior screw

fixation and additional posterior C1-C2 arthrodesis

with K-wire and iliac crest bone graft was done. The

follow-up result showed stable fixation and no

neurologic deficit. In the study of Brecknell et al. (17)

concluded that the persistence neck pain, progressive

neurological deficit, Lhermitte’s phenomenon and

a minimum canal diameter of 13 mm or less as

indications for surgical stabilization. Also, in patients

who have evidence of high cervical pain, surgical

stabilization is relatively indicated.

We report this case to discuss the association

of os odontoideum with the history of posttraumatic

nonunion of odontoid process which presented in a

central cord syndrome and developing neurogenic

shock. In this case could achieve with surgical

stabilization. Occipitocervical fusion is performed

using occipital screws connected to subaxial cervical

screws fixation. We recommended occipitocervical

fusion in the operative management of os

odontoideum if atlanto-axial subluxation is
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non-reducible. Occipitocervical fusion with C1

laminectomy is occasionally required for patients

who are irreducible and who have posterior cord

compression behind the atlas. This condition is a

contraindication for sublaminar wire passage which

may cause a further damaged spinal cord.

Odontoid nonunion is a potentially a

hazardous situation. Conservatively treated nonunion

can lead to neurological deficits. Patients can

develop neurological deficits months or years later.

Considering prophylactic surgical stabilization in the

asymptomatic patient may be relatively indicated

in younger patients with active lifestyles because

they may be experienced a minor trauma which can

develop a high risk for future neurologic deterioration.
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