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Abstract
Our aims were to document the occurrence of neurosensory disturbances of the infraorbital nerve six months after operation for an orbital
blow-out fracture, and to find out whether dexamethasone facilitates neurosensory regeneration. Patients were randomly assigned to one of
two groups: the study group was given a total of dexamethasone 30 mg, whereas the control group were given neither glucocorticoid nor
placebo. Each patient’s infraorbital neurosensory state was recorded preoperatively, immediately postoperatively, and six months later. A
total of 18 patients were included, eight of whom had neurosensory disturbances six months after the initial trauma that was not affected by
dexamethasone. Six of the seven patients who had a delay of seven days or more between trauma and operation had significantly prolonged
disturbance at the 180-day clinical follow up compared with those in whom it was less than seven days (p = 0.005). Other possible predictors
made no significant difference. Although dexamethasone did not facilitate sensory recovery, its benefits in the management of pain and
reduction of swelling may justify its use in the management of facial trauma in selected patients.
© 2018 The British Association of Oral and Maxillofacial Surgeons. Published by Elsevier Ltd. All rights reserved.
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Introduction
Orbital fractures often cause transient neurosensory disturbance of the infraorbital nerve (ION), and reported rates vary
between 11% and 35% depending on the site and type of
orbital fracture.1–3 Retrospective studies have reported that
long-term neurosensory disturbance persists in 9.3% -55% of
patients who have had orbital operations.2–4 At worst, chronic
pain may develop in the ION, which can result in problems in
∗ Corresponding author at: Department of Oral and Maxillofacial Diseases, Helsinki University Hospital, 00029 HUH, Finland. Tel.:+358 40
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daily life, clinical depression, and the need for antidepressant
medication.5
Previously published surveys have suggested that the use
of perioperative glucocorticoids is common among surgeons
who do craniomaxillofacial procedures,6,7 the most commonly reported reasons being to reduce postoperative oedema
and pain. For orbital fractures in particular, results of randomised studies have supported the use of glucocorticoids to
reduce postoperative swelling8 and pain9 in selected patients,
and animal studies have shown that glucocorticoids also have
the potential to facilitate recovery of the nerve.10 However,
we know of no study of the effects of glucocorticoids on
recovery from neurosensory disturbance of the ION associated with an orbital fracture.
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Our aims, therefore, were to document the occurrence of
neurosensory disturbance of the ION six months after operation for a fracture of the orbital floor, and to find out whether
dexamethasone given perioperatively improves its recovery.
Our hypothesis was that dexamethasone improves recovery
from neurosensory disturbance.

Patients and methods
Design of the study
The present study is part of a larger study of patients
with facial fractures who participated in a single-blind,
randomised study, the purpose of which was to clarify the benefits and drawbacks of dexamethasone given
perioperatively.11 Patients were recruited between 1 June
2006 and 31 December 2010, and were eligible for inclusion if they were at least 18 years old and were to have one
of the following three procedures: treatment of mandibular
fractures (one or two fractures in the dentate area) with titanium miniplates; open reduction and miniplate fixation of
a unilateral zygomatic complex fracture; or reconstruction
of a fracture of the orbital floor. Patients with infected fractures; who had a history of liver or kidney dysfunction, peptic
ulcer, or psychosis resulting from the use of steroids; and
those who were pregnant, breastfeeding, or were allergic to
any constituent of the dexamethasone preparation used, were
excluded.
Patients were randomly assigned to one of two groups.
Those in the study group were given dexamethasone
®
(Oradexon ), while those in the control group were given
neither a glucocorticoid or a placebo. The study group were
given dexamethasone 10 mg intravenously during induction of anaesthesia, and an additional 10 mg intramuscularly
into either the deltoid or gluteal muscle every eight hours
over 16 hours (total dose 30 mg). The different procedures
(mandibular, zygomatic, and orbital) were randomised separately using sealed envelopes. Patients included in the present
analysis had previously been randomised to have repair of
the orbital floor, and had either preoperative or postoperative
neurosensory disturbance in the ipsilateral ION.
Propofol was used to induce anaesthesia, which was maintained with sevoflurane or desflurane. Fentanyl was used to
manage pain during operation, and paracetamol and oxycodone hydrochloride were used postoperatively.
Study variables
The primary outcome variable was recovery of the neurosensory disturbance during the first six months postoperatively,
and the primary predictor was the use of perioperative dexamethasone. Other predictive variables included were age, sex,
duration of time between accident and operation, maximum
displacement of the orbital floor, maximum displacement of

the ION, and the anteroposterior depth of the fracture. Sensation in the ION was tested clinically with touch and pinprick
in the trigeminal areas of skin and mucosa.
All patients had a multislice computed tomographic (CT)
examination preoperatively. The data were reformatted into
coronal, axial, and sagittal Images 1.0 or 1.5 mm thick, and
reformatted images as parasagittal to orbit. The fractures were
classified into separate orbital floor fractures or fractures that
also involved the medial orbital wall. In addition, the maximum displacement of the orbital floor (mm) and that of the
ION were measured. The area (mm2 ) of the fracture was measured from coronal images by multiplying the diameter of the
bony defect in the orbital floor by the thickness of the slice.
A zone-qualification was used to assess the horizontal depth
of the fracture and the zones were divided into three depending on the maximum depth, as described by Jaquiery et al12
CT data were analysed twice by an experienced radiologist
to secure the measurements by intrainvestigator correlation.
Statistical analysis
Chi squared tests were used to assess the significance of
differences in associations between the development of postoperative neurosensory disturbance and the perioperative use
of dexamethasone, sex, age (<50 or 50 or more years), use of
dexamethasone, duration of time between trauma and operation (<7 or 7 or more days), maximum displacement of the
orbital floor, maximum displacement of the ION, and the
anteroposterior depth of the fracture.
Ethics approval
The study was approved by the Research Ethics Board of
the Department of Surgery and the Internal Review Board of
the Division of Musculoskeletal Surgery, Helsinki University
Central Hospital, Finland (Dno 33/E6/06).

Results
A total of 27 patients with an isolated unilateral orbital floor
fracture with or without medial wall fracture were invited to
participate in the primary study, but three patients refused. Of
the remaining 24, three were excluded from analysis because
one did not have neurosensory disturbance either preoperatively or postoperatively, one required reoperation, and one
did not receive all three doses of dexamethasone. Of the
remaining 21 patients, three were lost to follow-up.
Details of the 18 remaining patients are shown in Table 1,
and the associations between neurosensory disturbance and
the predictors six months postoperatively are shown in
Table 2. Our hypothesis that dexamethasone improves recovery was not confirmed. The only significant predictor six
months postoperatively was a time of ≥7 days from trauma
to operation (p = 0.005).
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Table 1
Details of 18 patients with orbital blow-out fractures and neurosensory
disturbance of the infraorbital nerve. Data are number of patients unless
otherwise stated.
Variable

Value

Median (range) age (years)
Sex: male/female
Median (range) time from accident to operation (days)
Neurosensory disturbance diagnosed:
preoperatively/postoperatively
Overall median (range) maximum radiological
displacement (mm)
Median (range) maximum radiological displacement of
nerve (mm)
Maximum zones: 1/2/3
Dexamethasone given: yes/no

50 (23–81)
9/9
6 (3–19)
16/2
10 (1–33)
3.5 (0–10)

3

Fractures of the orbital floor and the operations to deal
with them vary, and this also causes variations in the rate
of neurosensory recovery. Although this variation cannot be
fully controlled, it can be considered to be a limitation in this
study, as the size of the sample was limited. A multivariate
analysis would be the gold standard to assess the relative
importance of predictors, but our sample size limited these
possibilities.
Although dexamethasone did not facilitate sensory recovery, its benefits in the management of pain and the reduction
of swelling may justify its use in the management of facial
trauma in selected patients.
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Discussion
Our aims were to document the occurrence of neurosensory
disturbance of the ION six months after operation for a fracture of the orbital floor, and to test whether dexamethasone
given perioperatively improves recovery.
Our results are consistent with our previous observations in patients with zygomatic fractures, in whom there
was no significant difference between patients treated with
dexamethasone and controls.13 Studies that focused on the
effects of glucocorticoids in orthognathic surgery showed
similar results.14,15 The pertinent published papers have suggested that the main benefits of using glucocorticoids in
association with facial fractures are a reduction in both postoperative oedema8,14,15 and pain.9 However, patients should
be selected carefully, as glucocorticoids may disturb wound
healing.16 Interestingly, we found that 8/18 patients who
attended the six-month clinical follow up had neurosensory
disturbances. This is lower than in our previous study on
ION in fractures of the zygomatic complex, where 29/45 of
the patients still had neurosensory disturbances six months
postoperatively.13 The type of primary trauma to the nerve
(pinching, laceration, or traction) probably has a key role in
the recovery of the nerve.
Further studies of actual nerve damage should be designed
to differentiate between which part of the neurosensory disturbance is caused by the initial trauma and which is a
consequence of the operation. Follow-up should be extended
to 18 months to find out if the disturbance is permanent.
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