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INTRODUCTION

Occipitocervical fixation (OCF) is a commonly performed operation for rheumatoid arthritis, 
tumor, and trauma involving the upper cervical spine and craniocervical junction. Some 
surgeons prefer to perform the rostral fixation to the occiput rather than to the atlas even when 
the instability is between C1 and C2.[1]

Dysphagia after OCF is an uncommon but increasingly recognized complication. It is thought 
to arise from fixing the neck in flexed or chin tuck position which results in a decreased 
oropharyngeal space and the inability of the spine to move during the swallowing phase.

To fix the neck in the optimum position while performing OCF is not easy and there are reports 
of swallowing problems even when the OCF is done in an ideal position.[16]

ABSTRACT
Background: Dysphagia after occipitocervical fixation (OCF) is a complex phenomenon and revision surgery in 
this context involves difficult decision-making. e pathogenesis is explored and surgical strategies discussed. A 
surgical strategy that has not been described before in the management of this condition, is discussed with two 
illustrative cases.

Methods: Two cases are presented where dysphagia occurred after OCF for C1/C2 instability. e preoperative 
imaging was not available to determine whether the optimal craniocervical angle had been achieved. Both had 
revision surgery with removal of the cranial fixation and fusion to the atlas instead. One of the cases had the 
revision surgery more than 10 years after the original OCF.

Results: e dysphagia recovered after the revision surgery in both cases. e patients gained weight and reported 
more satisfaction with their posture and head movements compared to before the revision surgery. ere was no 
head ptosis and instead, patients reported better forward gaze and head position.

Conclusion: In cases of C1/C2 instability, it is preferable to perform C1/C2 fusion rather than OCF. If performing 
an OCF, care must be taken to fix the head at the same O-C2 angle as preoperative. When an OCF done for C1 C2 
instability ends up causing dysphagia, it is feasible and effective to shorten the rostral construct by removing the 
cranial fixation and fusing to C1 instead.
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Figure  2: Case 1 postoperative image; lateral cervical spine X-ray 
showing removal of the cranial fixation rod and revision to bilateral 
transarticular C1 C2 screw.

Figure  1: Case 1 preoperative image; lateral cervical spine X-ray 
showing the occipitocervical fixation.
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It is unclear as to what the ideal strategy is when a patient 
develops swallowing problems after OCF. Some surgeons go 
for revision surgery with aim of recontouring the rod to fix 
the head in a more extended position. Unfortunately, even 
this does not effectively address the swallowing problems as 
one of our illustrative cases show. If the preoperative imaging 
is not available, then it is difficult to gauge the ideal position 
that the head must be fixed in.

Removing the cranial fixation part is an option to address this 
but has not been previously described. ere is a theoretical 
danger that the posterior craniocervical extensor muscles 
would have weakened and can no longer support the head in 
an extended position.

is can result in head ptosis or dropped head.

We present two cases whereby revision surgery was done 
by removing the cranial fixation component and fusing 
instead to the atlas, which led to a successful resolution of 
the swallowing problem. One of the cases had the revision 
surgery more than 10 years after the original surgery.

CASE PRESENTATIONS

Case 1

A 48-year-old lady was referred from another center. She had 
initially presented there with juvenile arthritis leading to C1/
C2 subluxation and basilar invagination. She had surgery in the 
form of an OCF with fixation from the occiput to C4 [Figure 1]. 
e patient developed severe dysphagia immediately after 
surgery. She also had severe neck pain and was unhappy about 
the severe restriction of head movements after surgery.

She presented to us 2 years later. She had difficulty in 
swallowing both solids and liquids but did not have any 
cranial nerve deficit. A barium swallow study did not 
find any obstructive pathology and showed moderate 
gastroesophageal reflux. Neurophysiology studies did not 
reveal any hypoglossal nerve injury. Initial strategy was to try 
and recontour the rods into a more favorable occipitocervical 
angle. However, the preoperative imaging was unavailable for 
us to calculate the optimal occipitocervical angle. Although 
there was concern about a postoperative head ptosis, after 
discussion with the patient, we decided to remove the cranial 
fixation and convert the construct to a C1/C2 fusion. An 
anomalous vertebral artery prevented a traditional C1 lateral 
mass fixation but allowed a transarticular screw trajectory.

We removed the OCF rod and inserted a C1/C2 transarticular 
screw with onlay of bone graft to provide fusion mass 
[Figure 2].

She was mobilized as able postoperatively without any collar. 
e patient’s swallowing problems improved immediately 
after the revision surgery. She put on 6 kilos of weight in 

6 months after the surgery. She was also much happier about 
her head position and forward gaze. She revealed that she 
could now wear heels, enjoy a glass of wine, as well as look at 
her grandchild’s face when holding him, none of which she 
had been able to do before. She was discharged after 1 year 
of follow-up.

Case 2

A 71-year-old lady with rheumatoid arthritis and ischemic 
heart disease presented with neck pain, myelopathy, 
radiculopathy, and drooping of her head. She had OCF 
to C4 in 2006 for atlantoaxial instability. She developed 
severe dysphagia postoperative and needed nasogastric 
tube feeding. Three months later, she had revision 
surgery with realignment of the occipitocervical angle 
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and fixation of the head in a more extended position than 
before. The dysphagia improved to the point that she 
was able to tolerate oral feed but she still had swallowing 
problems.

Twelve years later, she presented to us with difficulty in 
swallowing solids and liquids and drooping of the head. 
She also had brachalgia and paresthesia down both upper 
limbs with early myelopathic features on examination 
but no cranial nerve deficits. She weighed only 42 kilos. 
Imaging revealed that she had developed subluxation below 
the level of the OC fix at C4/5 with cord compression with 
foraminal stenosis at C5/6 and C6/7 levels [Figure 3a and b]. 
Preoperative imaging again was not available to enable us to 
calculate the preoperative O-C2 angle.

A video fluoroscopy swallow study was performed. 
is showed no obstructive pathology but there was an 
abnormality in the pharyngeal stage of swallow. Hyoid tilt 
and elevation were reduced leading to incomplete laryngeal 
elevation, epiglottal flip, and cricopharyngeal sphincter 
opening. With thin fluids, laryngeal penetration was seen 
during the swallow under epiglottis.

We undertook a two-stage procedure to deal with cord 
compression, improve the brachalgia, and also to improve 
her dysphagia and dropped head.

She initially underwent an anterior procedure with C4 to C7 
anterior cervical discectomy and fixation and plate.

Two weeks later, she had the second-stage operation with a 
posterior approach. e cranial fixation was removed, and 
she had C1 to C7 instrumented fusion with onlay bone graft 
[Figure 4a].

She was mobilized with an Aspen postoperatively. Collar was 
gradually weaned off after recovery from surgery. However, 
a custom-made cervical orthoses were provided for use 
whenever she was out of the house.

Postoperatively, her myelopathy and brachalgia improved. 
Her dysphagia improved gradually and in fact she gained 
8 kilos in 6 months after surgery. e patient also reported 

improved posture and much better head position and 
forward gaze [Figures 4b-d]. She remained well at 18 months 
postoperative check and will be followed up long term.

DISCUSSION

As early as in 1927, Forester first performed occipitocervical 
reconstruction using a fibular strut graft.[1,4] Since then, OCF has 
become a widely used technique to treat craniocervical junction 
instability due to trauma, rheumatoid arthritis, infection, tumor, 
congenital deformity, and degenerative processes.

Dysphagia after OCF is an uncommon but increasingly 
recognized phenomenon.[3,5,7,11,12,16] According to the literature, 
the rate of dysphagia after OCF ranges from 9.5% to 26.3%.[8-10] 
e causes of postoperative dysphagia after OCF are speculated 
to be multifactorial. Pharyngeal edema, intubation injury, 
oropharyngeal space narrowing secondary to upper cervical 
overflexion or subaxial cervical hyperlordosis, and lack of 
neuromuscular coordination of swallowing muscles all could 
play a role in the pathogenesis of dysphagia.[15]

While dysphagia from most of the above causes fortunately 
resolves within a few weeks, dysphagia which results from 
fixed craniocervical malalignment tends to persist. Morishima 
et al.[13] proposed the possible reasons for postoperative 
dysphagia in patients with craniocervical malalignment. First, 
the head position influences tonic neck reflexes and muscle 
length, which alter genioglossal muscle activity. Second, the 
head position alters tongue position and the relationship of 
structures of the posterior oropharyngeal cavity. In addition, 
patients who have been in a fixed kyphotic position may 
suffer from contractures of the suprahyoid muscle, causing 
biomechanical compromise in a relatively neutral position. 
Miyata et al.[12] reported that the difference in the O-C2 
angle before and after OCF was linearly correlated with the 
percentage change in area of the oropharynx. In another study, 
a radiographic analysis of swallowing function by means 

Figure 3: (a) Case 2 preoperative image; cervical spine X-ray showing 
the C4/5 subluxation below occipitocervical fixation (b) Case 2 
preoperative image; MRI cervical spine T2 sagittal showing cord 
compression at C4/5.

a b
Figure 4: (a) Case 2 postoperative lateral X-ray cervical spine showing 
removal of the cranial fixation and C4 to C7 anterior cervical discectomy 
and plate and posterior C1 to C7 fixation (b-d) Case 2 lateral X-ray whole 
spine showing how the alignment of the whole spine also improves from 
before revision surgery, after the first stage and then after the second 
stage. e head is also no longer drooped after the revision surgery.

dcba



Figure 5: O-C2 angle: e angle between the McGregor line and the line 
parallel to the inferior endplate of the C2 vertebrae.
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of plain lateral cervical radiographs in normal volunteers 
was performed. A decrease in the O-C2 angle resulted in a 
reduction of the anterior-posterior distance of the narrowest 
portion of the oropharyngeal space. e mandible shifts 
posteriorly resulting in a decrease in the volume of the bony 
container around the oropharynx. e results of these studies 
indicate that dysphagia is strongly associated with a negative 
O-C2 angle in OCF.

Takami et al.[16] tested various techniques for computing the 
occipitocervical angle (O-C2 angle) and concluded that the 
angle between the McGregor line and the line parallel to the 
inferior endplate of the C2 vertebrae was the most reliable 
and reproducible [Figure 5].

To increase exposure, the craniocervical junction may be 
malpositioned in a hyperflexed position for a better exposure 
and for a convenient angle for screw placement, which, in 
turn, results in a decrease of the O-C2 angle postoperatively.

Only a small decrease in O-C2A could result in an obvious 
reduction in the oropharyngeal space which, in turn, 
could impose a significant impact on the development 
of dysphagia.[11] Many studies have suggested that it is 
important to maintain the postoperative O-C2A the same as 
the preoperative O-C2A.[5,7,12,14]

If the preoperative imaging is not available, then it becomes 
difficult to calculate the optimal O-C2 angle during the 
revision surgery. ere is then a danger that revision surgery 
with just recontouring of the rod to fix the head in a different 
position may not improve the dysphagia.

ere are also reports of swallowing problems even when the 
OCF is done in an ideal position.[16]

ere are other disadvantages to an OCF. Long‐term follow‐
up has indicated that improper occipitocervical angles not 
only caused clinical dissatisfaction among patients with neck 
stiffness and pain, limitation of neck activity, but may also 
cause poor fusion and abnormalities of the lower cervical 
curvature and accelerated degeneration.[6]

Some surgeons prefer occipitoaxial or OCF in atlantoaxial 
instability because it is technically relatively easier to 
perform and is relatively risk free compared with direct 
exposure of the facets of atlas and axis and atlantoaxial facet 
fixation.

However, Goel suggested that inclusion of the occipital bone 
for fixation of the atlantoaxial joint results in a suboptimally 
strong construct and should be avoided.[2,3] In most cases 
of craniovertebral junction region related instability, the 
atlantoaxial joint is the unstable joint, and occipitoaxial 
instability is only infrequent or rare. For any kind of 
instability, segmental fixation is crucial. For atlantoaxial 
instability, atlantoaxial fixation should be done. Goel et  al. 
gone on to question whether OCF is necessary at all for 
primary atlantoaxial subluxation.[3]

e possibility of implant failure has been noted to be 
significantly higher in cases where OCF rather than 
atlantoaxial fixation was done.[15]

For all the above reasons, it seems reasonable to try and 
remove the cranial fixation if possible, during revision of 
OCF for atlantoaxial instability.

However, shortening the OCF to atlantoaxial fixation carries 
some risks. ere may be degeneration which has developed 
in a previously fixed segment and this might cause severe 
pain when the segment then becomes mobile.

Furthermore, the posterior craniocervical muscles may have 
weakened and may not be strong enough to support the head 
in extension after removal of the cranial fixation.

However, the two cases we described have had a very good 
clinical result with improvement in their posture and head 
position in addition to improvement of their dysphagia, after 
removal of the cranial fixation. By allowing free movement of 
the head in relation to the cervical spine, the oropharyngeal 
space is restored and it is likely that the tongue and upper 
pharyngeal muscles can operate normally, all of which 
together improve dysphagia. No significant weakness of the 
head extensor muscles or head ptosis has been noticed by the 
patients and in fact both have good horizontal gaze.

We hope that this discussion will help the decision-making 
process if one faces this complex problem.

CONCLUSION

In cases of C1/C2 instability, it is preferable to perform C1/C2 
fusion rather than OCF. If performing an OCF, care must be 
taken to fix the head at the same O-C2 angle as preoperative. 
When an OCF done for C1 C2 instability ends up causing 
dysphagia, it is feasible and effective to shorten the rostral 
construct by removing the cranial fixation and fusing to C1 
instead. 
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