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Abstract
Purpose The aim of this study was to investigate the relationship between intraorbital volume change caused by orbital fracture
and globe malposition (GMP) in blow-out fracture patients undergoing surgery and to clarify the significance of different
radiologically detected predictors associated with GMP.
Patients and methods A 6-month prospective follow-up study of unilateral isolated orbital fractures was designed and imple-
mented. The main outcome variable was GMP (present or absent); the secondary outcome was orientation of GMP (horizontal or
vertical). The primary predictor variable was postoperative orbital volume difference determined as the difference between the
fractured and non-fractured orbit (measured in milliliter and analyzed in milliliter and percentages). The explanatory variables
were gender, age, treatment delay from trauma to surgery, fracture site, horizontal depth of the fracture, fracture area, maximum
vertical dislocation of the fracture, and preoperative volume difference.
Results A total of 15 patients fulfilled the inclusion criteria and were followed for 6 months from a larger cohort. GMP was
detected in 6/15 patients (40.0%). GMP was more often present in large (� 2.5 cm2) fractures (55.6%), in combined orbital
fractures (50.0%), and in fractures with preoperative volume difference � 2.5 ml (62.5%) regardless of the postoperative volume
correction. Postoperatively, patients with and without GMP displayed overcorrection of orbital volume; 4.15% corresponded to
1.15 ml (with GMP) and 7.6% corresponded to 1.9 ml (without GMP).
Conclusion GMP was present in large and combined orbital fractures. Clinically detectable postoperative GMP occurred despite
satisfactory orbital reconstruction and overcorrection. Mild GMP, however, is not significant for the patient.
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Introduction

Orbital fracture patients may have globe malposition (GMP)
due to posttraumatic and postoperative changes in bony and
soft tissue support. In addition to cosmetic sequelae of the
globe position itself, malposition may also lead to other se-
quelae such as differences in interpalpebral width [1] and may
occur simultaneously with diplopia [2, 3].

Due to soft tissue swelling, the natural globe position
often cannot be evaluated at the beginning of follow up. In
addition, the final assessment should be made after final
tissue healing; thus, conclusions with long-term signifi-
cance are required. A correlation between GMP and vol-
ume change has been demonstrated [4–6]. Considering in-
dividual differences in orbit volume, an increase of 10% to
15% has been shown to cause 1.5- to 2-mm enophtalmos
[7]. Inadequate fracture reduction and incomplete surgical
reconstruction have been described as the main reasons for
postoperative enophtalmos [6, 8].

In addition to volume increase, the role of soft tissue
prolapse and soft tissue damage in GMP has been elucidat-
ed. Orbital fat scar formation in the retrobulbar space and
fat atrophy has been described [5, 9–11]. Furthermore, soft
tissue changes and size of the primary fracture area have
been shown to predict postoperative enophtalmos
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