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Computed tomographic (CT) findings in four patients with isolated blow-out fracture 
of the medial orbital wall are reported. CT delineated the fracture site and its extent in 
each case, and clearly demonstrated medial rectus muscle entrapement in two. This 
was confirmed by surgery. CT was found superior to poly tomography and proved to be 
the best radiologic means for the diagnosis of medial orbital wall fracture and muscle 
entrapment. 

Blow-out fractures of the medial orbital wall are not uncommon but entrapment 
of the medial rectus muscle is rare. About 50% of blow-out fractures of the orbital 
floor are associated with a similar fracture of the medial orbital wall. The plain 
radiographic and tomographic findings have been described [1-4]. Recently the 
value of computed tomography (CT) in the evaluation of orbital trauma and 
particularly blow-out fracture of the orbital floor and muscle entrapment has been 
emphasized [5, 6]. In this paper, CT findings in blow-out fracture of the medial 
orbital wall with and without muscle entrapment are described. 

Materials and Methods 

During the past 3 years, four patients were found to have evidence on poly tomography 
and CT of isolated blow-out fracture of the medial orbita l wall . Plain films were available in 
each case. The age of the patients was 23-55 years. Th ere were three men and one 
woman. All patients had obvious trauma to the orbit. Two patients were hit by a fist during 
a fight , one was hit by a bottie, and one suffered a dashboard injury in a car accident. 
Clinically, medial rectus muscle entrapment was suspected in cases 1 and 2 and thought 
unlikely in cases 3 and 4. 

CT scann ing was performed after a thorough assessment of the plain films and poly to
mograms. The scans were obtained immediately after trauma in cases 1 and 4 , and 1 day 
after trauma in cases 2 and 3. AGE CT IT 8800 was used in three patients and a GE CT I 
T 7800 in one (case 2). A 5 mm collimator, 10 sec scanning time , and 320 x 320 matrix 
were used. The patients were scanned in the axial projection and one patient was also 
scanned in the coronal projection (case 1). Three patients underwent surgery. 

Results 

Plain radiographs revealed unilateral c louding of the ethmoid sinus in all four 
cases and orbital emphysema in one. A fracture was not identified in any of the 
cases. Poly tomography revealed a blow-out fracture of the medial orb ital wall in 
all four cases and confirmed the presence of orbital emphysema in one (fig. 1 A). 
CT showed a blow-out fracture in all four cases. The med ial rectus muscle was 
found trapped in two cases (figs. 1 and 2) , and normal in the other two (figs. 3 
and 4). In case 1, entrapment of the medial rectus muscle was better demon
strated on coronal than axial scans (fig. 1 C). In case 2, muscle entrapment was 
demonstrated on the axial scan (fig. 2). In cases 2 and 3, there was opacification 
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Fig . 1 .-Case 1. Blow-out fracture of medial orbital wall with entrapment 
o f medial rectus musc le. A, Poly tomogram . Fracture of medial orbital wall 
and orbital content herniation in ethmoid sinus on left. B, Axial scan. Blow-
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Fig . 2.-Case 2, axial scan. Blow-out fracture of medial orbital wall and 
entrapment of medial rectus muscle on right. Partially clouded sphenoid 
sinus. 

Fig . 3. -Case 3 , axial scan. Blow-out fracture of medial orbital wall and 
clouded ethmoid sinus on right. Partial opacification of left ethmoid and 

of the sphenoid sinuses. This was felt to represent blood 
accumulation in the most dependent part of the paranasal 
sinuses, which had probably originated from the ethmoid 
sinuses and nasal cavities. 

Cases 1 and 2 underwent surgery and muscle entrapment 
was confirmed . In both cases, the depressed fracture was 
found to be relat ively extensive and comminuted with acute 
margins and impinging on the medial rectus muscle. Case 
3 developed progressive enophthalmos and corrective sur
gical intervention was performed for cosmetic reasons. A 
normal medial rectus muscle was found . No surgery was 
undertaken in case 4. 

Discussion 

Blow-out fractures of the medial orbital wall are less 
common than those of the orbital floor. Fracture of the 
medial orbital wall may occur alone, but is frequently asso
c iated with fracture of the orbital floor [1 , 4, 7, 8]. 

c 
out fracture of medial orbital wa ll and poor delineation of middle segment of 
medial rectus muscle on left. Note orbital air. C, Coronal scan . Entrapment of 
medial rec tus muscle in ethmoid sinus. 
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sphenoid sinuses. Right medial rectus musc le is well defined and intact. 
Slight obliquity at scanning level. 

Fig . 4 .-Case 4 , ax ial scan. Blow-out frac ture of medial orbital wall and 
clouded ethmoid sinus on right. Medial rectus musc le is normal. 

The main clinical significance in blow-out fracture of the 
medial orbit wall lies in the fact that entrapment of the medial 
rectus muscle may occur. Clinically, the diagnosis of muscle 
entrapment may be suspected [9, 10]. However, because 
of marked swelling and edema, eye movements may be 
markedly restricted, result ing in inadequate ocular evalua
tion. Nerve damage, orbital edema, or hemorrhage may 
confuse further the c linical picture and may mimic muscle 
entrapment. In these instances, the clinical diagnosis of 
muscle entrapment can be difficult, delayed, or overlooked 
[4 , 5 , 11-15]. 

Plain radiographs may demonstrate clouded ethmoid 
sinus and orbital emphysema, but often fail to visualize a 
fracture [1 , 3, 14, 15]. Tomography is usually necessary to 
demonstrate involvement of the medial orbital wall [1-3 , 
14]. Hypocycloidal tomography is superior to linear tomog
raphy in the demonstration of medial orbital wall fracture [4]. 

In the present series, CT demonstrated a blow-out fracture 
of the medial orbital wall in all four patients and clearly 



AJNR :2 , September / Oc tober 1981 ORBITAL WALL BLOW-OUT FRACTURE 429 

identified muscle entrapment in two. This was confirmed at 
surgery. It is of interest to note from the CT scans of cases 
1 and 2 and also from the surgical findings . that musc le 
entrapment may occur with a relatively extensive blow-out 
fracture that may involve a significant part of the medial 
orbital wall (figs. 1 B. 1 C. and 2) . The reason lies in the fact 
that muscle entrapment may occur in a markedly displaced 
and comminuted fracture with sharp margins. easily result
ing in muscle injury and incarceration . On the other hand . 
muscle entrapment is unlikely to occur in a smoothly and 
homogenously displaced fracture (figs. 3 and 4). Either 
coronal or axial scanning may be used to evaluate the 
medial orbital wall. However. whenever the conventional 
tomographic study is omitted . the CT assessment must 
inc lude coronal sections in order to rule out the assoc iation 
of a blow-out fracture of the orbital floor. 

The diagnosis of muscle entrapment was uncertain on the 
axial scans in case 1 . Coronal scan demonstrated acute 
change in the course of the medial rectus muscle at the 
level of the fracture. thus establishing the diagnosis of 
muscle entrapment. In case 2. the axial scan demonstrated 
marked medial displacement of the medial rectus muscle at 
the level of the fracture and acute change in the course of 
the muscle as it proceeded posteriorly to its normal position 
at the orbital apex. It is possible that coronal scan would 
have added more information but was not obtained in light 
of strong clinical impression of muscle entrapment. In medial 
orbital wall fracture associated with a mere displacement of 
the orbital structures. the medial rectus muscle would be 
expected to follow a more gentle medial curve without 
sudden change in course. Such a finding was not encoun
tered in any of the cases. In cases 3 and 4. the medial 
rectus muscle was in normal position. 

CT has allowed rapid and conclusive assessment in me
dial orbital wall trauma and has greatly facilitated the clinical 
management of these patients. Medial orbital wall fracture 
and muscle entrapment are readily apparent on CT. Five or 
six slices . 5 mm each . are usually sufficient to cover the 
orbit. and the study is completed in a few minutes. It is 
anticipated that with easy access to CT scanning. and its 
ready availability as a routine diagnostic tool in orbi tal 

trauma. tomography may be found unnecessry . Thus. in an 
appropriate clinical setting . coronal CT may be performed 
after adequate plain film radiography. It is also expected 
that with the inc reasing use of CT in orbital trauma. blow
out fracture of the medial orbital wall will be found to be 
more common than has been previously realized . 
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