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Introduction

Odontoid fractures are the most common cervical fractures in the adult population. They
represent 9 to 18 % of all cervical fractures’® and the type Il is the most common®. The
incidence of neurologic deficits (ND) in odontoid fractures varies between 3 to 25%*°%"8_ A
recent study showed that patients with ND had a mortality rate increased by 4.72 times and a
complication rate higher of 1.18 times®. The most common complication in patients with ND
was respiratory distress®. Surprisingly, although type Il odontoid fractures are frequent

cervical fractures, their natural history has been poorly described.

Surgery for odontoid fractures is well described. However, there are so far guidelines based
on class Il and class lll evidence only regarding indications for surgery and regarding
surgical techniques®. The class Il guidelines recommend to consider surgical stabilization
and fusion for type Il odontoid in patients over 50 years of age’ The class IlI
recommendations are to first manage non-displaced odontoid type Il fracture with external
immobilization and that translation of 5mm or more is associated with a high rate of non-

union with the conservative treatment and should be treated surgically®.

With regard to surgical technique, a study has reported that anterior and posterior operative
approaches led to similar outcomes'®. The most common major complications'® after surgery
are : cardiac failure (6.8%), deep vein thrombosis (3.2%), stroke (3.2%), pneumonia (9.9%),
respiratory failure (7.7%), liver failure (6.7%) and infection (3.2%). The overall mortality after

surgery is 10.1%"°

Conservative treatments options include halo-vest immobilisation or cervical rigid or semi
rigid collar. Halo-vest has been shown to be associated with a high rate of death and
complications especially in the elderly’’. In a second study that compared halo-vest
immobilisation (HVI) to rigid cervical orthosis (CO), halo-vest showed a significant increase in
mortality (42% in HVI versus 20% in CO) and morbidity (66% of major complication in HVI
versus 36% in CO) . Furthermore, the number of comorbidities is conversely linked with the

likelihood of discharge to home™

In this study we will attempt to identify: 1) The long term natural history looking
retrospectively at patients treated conservatively and followed up at our institution. 2) The
risk factors of non-union and for poor outcome as defined by death, persistent neck pain and

cervical myelopathy.
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Material and methods

After obtaining ethics committee approval, a retrospective medical record based study of
type Il odontoid fractures treated at our institution from 1% January 1998 until the 31%
December 2012.

Inclusion criteria for the study are 1) Odontoid type Il fracture by Anderson and D’Alonso
confirmed radiologically 2) Initial conservative treatment or no treatment 3) Inital
conservative or no treatment, followed by subsequent surgical treatment 4) Age above 60

years

Exclusion criteria are 1) All the others cervical fractures 2) Type |l odontoid fracture with
initial surgical treatment. 3) Age under 60 years 4) Follow-up of less than 3 months in the

absence of a fracture related complication. 5) Death occurring in the first 3 months.

We identified 90 patients with radiologically confirmed type Il odontoid fracture during the
defined time period. A total of 30 patients had first line surgery and were excluded from the
study. A total of 60 patients had conservative or no treatment. The medical records of these
60 patients were reviewed. A total of 23 patients were excluded because of a follow-up of
less than 3 month, 6 patients were excluded because they had insufficient documentation
and 10 patients were excluded because they died within the first 3 months. A total of 21

patients remained after these exclusions.

At initial evaluation and at follow-up, clinical and radiologic data were recorded. Clinical data
noted include the number of comorbidities, osteoporosis, associated head injury (Glasgow
coma score) at presentation the likely mechanism of the fracture based on history and
examination, the type of conservative treatment, the presence of cervical myelopathy, and
the length of hospital stay. At follow up, the same data was recorded and additionally the

presence of chronic neck pain.

Radiologic parameters include angulation, translation and union versus non-union of the

fracture at initial presentation and at follow-up.

We entered this data in an Excel file, there were then statistically analysed using the

software SPSS. The threshold for significant results was fixed at 5%.
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Results

Of the 21 patients included in the study, 12 were female and 9 were male. For 17 of them the

fracture was caused by a fall and the remaining 4 had a motor vehicule accident.

At the time of presentation, 5 patients had clinical evidence of associated closed head injury.
Of these patients, 4 had a GCS at 14, and 1 had a GCS at 6. With regard to evaluation for
traumatic myelopathy, 20 patients had an ASIA score of E, 1 had an ASIA score of D. For
the patient with the ASIA D score it was linked to a weakness of the left arm. Additionally one
patient had an event of stroke caused by a dissection of the left vertebral artery due to the

fracture.

20 patients underwent initial cervical CT scan. 13 of them also had an MRI. The median
posterior dens translation was 2 mm (range 0-7 mm), and the median posterior angulation
was 10 degrees (range 0-45 degrees). Of the 21 patients included in this study, 9 patients

who were first treated with conservative

Operation | Conservative | P-value | treatment were subsequently operated for non

group group i i
fusion, This was done after a mean of 3.7

Age (years) 763 86 <0.001 | months of conservative management (range 2-

Median 1.5 2 0.808 | 6 months). In the subgroup in which the

Translation (mm) patients underwent delayed surgery, the

Median angulation 10 13 0.702 | average median translation, at the entrance,

(degrees) was 1.5 mm (range 0-5.3 mm), the median

angulation was 10 degrees (range 0-28mm)
degrees, their average age was 76.3 years old (range 68-83 years old). In the subgroup who
did not undergo a secondary operation, the median translation was 2 mm (range 0-7mm) and
the median translation was 13 degrees (range 0-45 degrees), their average age was 86
years old (range 80-91 years). The p-value for age between the 2 groups was <0.001, the p-

value for translation was at 0.808, the p-value for angulation was at 0.702.

Concerning associated cervical fractures, 5 had also a Jefferson fracture, 1 patient had a

fracture of the left transverse processus of C1 and 1 a fracture of the anterior arc of C1.

As regards non-surgical treatment, 17 were treated with a semi-rigid collar, 3 with a Halo-
vest immobilization and 1 with a foam collar. The average stay in the hospital was 12.5 days
(range 3-54).

The mean follow-up for conservative management (21 patients) was 5.4 months after the

fracture (range 2-15 months). 4 patients experienced chronic cervical pain related to the
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fracture. Five of the patients (23.8%) achieved complete fusion during the follow up period,
and one patient had a fibrous union. For the 16 patients who did not fuse the median
translation was 2 mm (range 0-7.2 mm), and the translation was 21 degrees (range 0-43
degrees). If we subdivide these patients in 2 groups, respectively 1 group for the
conservative treatment only and 1 group for the delayed surgery. In the subgroup of
conservative treatment (7 patients, 5 patients had fusion) the median translation was 4 mm
(range 0-7.2 mm), and the angulation 30 degrees (range 16-43 degrees). In the subgroup for
delayed surgery (9 patients) the median translation was 2 mm (range 0-5.4 mm), and the

angulation was 10.5 degrees (range 0-35 degrees).

If we subdivide the patients in two groups,

Union Non-union P-Value
respectively one group who achieved
Age (years) 84.2 80.3 0.275 . .
fusion and one who had non-union, the
Median 2 18 0.842 group with fusion had, at the entrance, a
translation (mm) median translation of 2mm (range 0-7 mm)
Median 16 10 0.548 and an angulation of 16 degrees (range 2-
angulation 35 degrees), their median age was 84.2
(degrees) .
years and had a median number of
Median number ! 25 0109 | comorbidities of 1. The group who had
of comorbidities . .
non-union had, at the entrance, a median

translation of 1.8 mm (range 0-7 mm) and an angulation of 10 degrees (range 0-45 degrees),
their median age was 80.3 years and had a median number of comorbidities of 2.5. The p-
value for translation between the two groups was at 0.842, the p-value for angulation was at

0.548, the p-value for age was 0.275 and the p-value for comorbidities was 0.109.
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90 patients
enrolled in the
study

23 excluded
for follow-
up <3month

\ 60 treated 30 treated

non operatively

6 excluded for operatively
insufficient

documentation /

10 died 21 included
within 3 in the study
months

16 had non-

union 5 fused

9 treated
operatively

The last follow-up after surgery was at an average of 14.4 months (range 3-24 months). At
this moment 8 of the 9 patients (88.9%) achieved fusion. Three of them had chronic pain.
The average length of stay after surgery was 14.6 days (range 7-48 days). As complication,
1 patient had acute renal failure and laryngeal oedema (patient 13), another had
pneumonia and cardiac failure decompensation (patient 16). 1 patient had a post operative
wound infection (patient 17). There was no mortality.

Page 6 sur 9



lllustrative case

A 89 year old woman fell from her height with a reception on her head. She was admitted to
the emergency room with a Glasgow Coma Score of 14 without any focal neurological deficit.
. The CT scan performed (Fig. 1) showed an odontoid
type Il fracture with a translation of 7 mm and an

angulation of 16 degrees.

She was treated with a semi-rigid collar during 16
weeks. At the control at 11 months, she had not any
pain or neurologic deficit. On the CT scan performed
(Fig. 2) at this time she showed to have completely

fused.

Fig. 1 Cervical CT scan at the entrance

Fig. 2 Cervical CT scan at the
control (11 months)

Conclusion

Despite the fact that odontoid type Il fracture is the most common cervical fracture®, there is
no gold standard for treatment. Actually the current guidelines for the management of type Il
odontoid fractures are issued from a recent meta-analysis®. These guidelines are level Il and

level Ill evidence.

In this retrospective study we analysed 21 patients diagnosed with an odontoid type Il
fracture, including only patients who had a first conservative treatment. We wanted to study
the safety of conservative treatment, and clinical and radiological factors that led to a

secondary operation.
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None of the patients died during the follow-up, it should be noted that we excluded the
patients who died early (Follow-up <3 months). Four patients had chronic cervical pain at the
conservative follow-up (5.4 months). Postoperatively 3 patients had chronic persistent

cervical pain.

Concerning neurological deficit, 2 patients at time of diagnosis had an ASIA score at D.

There was not any new neurologic deficit during the follow-up.

In our study we could not identify factors in the natural history that led to poor outcome or a
secondary operation. There was not any statistical difference regarding initial fracture
translation and angulation between the group fusion and non-fusion group. Comparing the
conservative group with the delayed surgery group, the patients in the delayed surgery group
were younger (76.3 years versus 86 years, p-value< 0.001), it can be explained by the fact
that younger patients are more fit to undergo an operation and that the hope of recovery of
quality of life is greater. The angulation and translation of the bone fragment was not

statistically significant when comparing these 2 groups.

A limitation of this study is the small amount of patients which likely explains the lack of
statistically significant data. Concerning outcome in term of mortality, our study suffered of
bias of selection, we excluded the patients who died in the first 3 month and the patients who
had a follow-up inferior than 3 months. The explanation for this lack of follow-up could also
be that the patient died shortly after the fracture. As shown in a recent study', there was a
high mortality, especially in the non-operated patients in the first 30 days. Therefore we are
unable to conclude that translation and angulation of the bone fragment had an impact on the

fusion or the occurrence of a secondary operation.

In this study, despite small number of patients, we conclude that conservative treatment in

patients with type Il odontoid fractures remains a viable treatment option.

To provide reliable guidelines about management, safety and outcome of odontoid type Il

fracture, further prospective multicentre studies are needed.
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