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Clinical Manifestations and Computed Tomography Findings of Trapdoor Type
Medial Orbital Wall Blowout Fracture
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Department of Ophthalmology, Gachon University Gil Medical Center, Incheon, Korea

Purpose: To report the clinical manifestations and computed tomography (CT) findings of patients with a trapdoor type medial or-
bital wall blowout fracture.

Methods: From March 2009 to October 2016, the clinical records and computed tomography findings of patients who underwent
surgical treatment for a trapdoor type medial orbital wall blowout fracture were retrospectively analyzed.

Results: A total of eight patients (six males and two females) were enrolled with a combined mean age of 14.4 years. Clinical
manifestations were eyeball movement limitation (abduction and adduction) and ocular motility pain (eight patients, 100%), dip-
lopia (seven patients, 87.5%), and nausea and vomiting (four patients, 50%). On CT, the distance from the orbital apex to the
fracture site was an average of 22.0 mm and occurred in the middle position of the entire wall. Two patients had missed rectus
completely dislocated into the ethmoid sinus through the fracture gap and six patients had definite involvement in the fracture
gap and edema of the medial rectus muscle. The medial rectus muscle cross-sectional area was 47.7 mm? which was edema-
tous compared to the contralateral eye (40.1 mm?). Orbital wall reconstruction was performed an average of 4.1 days after the
injury. In all patients with oculocardiac reflex-like nausea and vomiting immediately improved after surgery. Six out of eight pa-
tients who had eyeball movement limitations (abduction and adduction) preoperatively showed adduction limitation after
surgery. The eyeball movement limitation and diplopia disappeared 11.7 days and 46.7 days after surgery, respectively.
Conclusions: Patients with trapdoor type medial wall blowout fracture showed characteristic computed tomographic findings and
clinical manifestations such as eyeball movement limitation, ocular motility pain, diplopia, and oculocardiac reflex. An under-
standing of clinical findings and quick surgical treatment are therefore required. The type of eyeball movement limitation was ab-
duction and adduction limitation preoperatively and adduction limitation postoperatively.
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Figure 1. Preoperative computed tomography findings on ax-
ial view and measurements. ‘A’ means full length of medial
orbital wall, ‘B’ means length from orbital apex to the center
of medial wall fracture. ‘C’ indicated virtual full length of me-
dial rectus muscle, and ‘D’ indicated length from the equator
to trapped medial rectus muscle. ‘B/A’ shows ratio for com-
paring fracture site, ‘C/D’ shows ratio for comparing site of
trapped muscle.
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Figure 2. Computed tomography findings of left trap-door
type medial blowout fracture patient. (A) True missing rectus.
(B) Definite trap-door type.
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Table 1. Demographics and clinical characteristics of patients
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Calculated fracture size

Figure 3. Schematic configuration of the fracture size on the
coronal view of computed tomography. ‘A’ means diagonal
length (arrow) at the location of the largest fracture cut, ‘B’
means diagonal width by counting the number of fracture cuts.
For example, if the interval between each cut were 2 mm and
the number of fracture cuts were 8, the diagonal width would
be 14 mm (2 mm X [8-1]).

Patient Sex Age (years)  Right/left

Duration between trauma  Follow-up period

Cause of ocular trauma

and operation (days) (months)
1 Male 15 Right 2 36 Exercise (by a baseball)
2 Male 11 Left 1 27 Violence
3 Male 12 Right 2 16 Exercise (by opponent’s head)
4 Female 4 Right 12 34 Fall down
5 Male 30 Left 32 Traffic accident
6 Male 17 Left 1 37 Violence
7 Female 17 Right 10 19 Violence
8 Male 9 Left 2 23 Blunt trauma by the object
Average 14.4 4.1 28.0
Median (range) 13.5 (4-30) 2 (1-12) 29.5 (16-37)

119



- ofstotfats|x| 20204 M 61 H M2 S -

z# sk 4 A% 299 o)A 2
on, 69| BN B 0257

FEEN 2

TEe AYTS 8 A 4 A B Hele of WAAIRE s btk A3 B e ERbollA
I

144R10.0, 0] Z 491 FRHI9A] ol 11, 194] 1

QFLeEA S| AAE|Ql o, T 7R S T H 11.7Y

Uk SA= 7ol qiTt AR 901 49k FQF 49k, AJH S I BA= 8% F TH(B7.5%)0lA LAY, =&
HAE 67, AR} 20|ty 4 & et e] B VIRt T Bak 46.7YU Fof e FRpo A S o] i*eﬂ‘iiﬁk ok
= 41013t 4 & et 28.071d7 Y ARE 5H TAAL SR YEes o4 B RS 1 8%
om, 4 YR Faof| ot Ao 3 em TP Wk 47(50%) 0l A LrER . s ERE B ‘)F% X—!? s
CHTable 1). 22 7|13F &9k &5 ehiiEde e ol 2AEE AYE Btk 1 9 SRk b e
ARt Sk F 27579010 Bt Yol 33941 =, qtet 2 ool ot =4 21, AYsEd 27 ollA ‘%EH&
e S3wd =99 vE2 2.9%%th Ot At W I olA B 241ES SIS Table 2).
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Table 2. Complications and symptoms after ocular trauma

EOM motility disturbance

Patient Direction of 7o (O eSS Diplopia (durati.on of recovery Nausea or vomiting Ot.her.
limitation T g () after operation [days]) (0/X) complications

1 Adduction Gr 3 37 253 (6] Hyphema
Abduction Gr 2

2 Adduction Gr 3 19 25 (0] Hyphema
Abduction Gr 2

3 Adduction Gr 1 1 No diplopia (6] None
Abduction Gr 1

4 Adduction Gr 3 12 12 X None
Abduction Gr 0

5 Adduction Gr 0 10 10 X Subconjunctival
Abduction Gr 1 hemorrhage

6 Adduction Gr 1 1 95 (6] None
Abduction Gr 1

7 Adduction Gr 2 22 22 X Subconjunctival
Abduction Gr 3 hemorrhage

8 Adduction Gr 3 3 3 X None
Abduction Gr 3

Average (mean + SD) Adduction Gr 2 11.7 + 4.2 46.7 + 24.1

Abduction Gr 1.6

EOM = extraocular muscle; Gr = grade; SD = standard deviation.

Table 3. Preoperative computed tomography findings, fracture site, size and ratio

Patient Full length of medial wall (mm) Site of fracture (mm) Ratio of fracture site Size of fracture (mm?2)
1 41.3 20.4 0.5 119.3

2 44.2 12.4 0.3 14.7

3 48.5 25.1 0.5 59.9

4 40.6 24.9 0.6 42.1

5 422 19.8 0.5 134.3

6 50.3 335 0.7 60.2

7 49.2 19.9 0.4 77.0

8 42.7 20.0 0.5 90.5
Average 44.9 22.0 0.5 74.7
Median (range) 44.2 (40.6-50.3) 20.2 (12.4-33.5) 0.5 (0.3-0.7) 68.6 (14.7-134.3)
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Table 4. Preoperative computed tomography findings; comparison of medial rectus muscles of traumatic and fellow eye

. jies o MR Length Virtual full Ratio of S/L ratio of  S/L ratio of Cross sectlon. Cross section
Patient . . from equator trapped MR . area of traumatic area of fellow
incarceration . length of MR . traumatic eye  fellow eye 2 2
to trapped site site eye (mm") eye (mm")
1 True missing 16.4 36.8 0.5 0.5 0.4 47.2 44 .4
2 True missing 15.0 37.9 0.4 0.5 0.4 37.7 35.2
3 Definite 15.4 38.6 0.4 0.5 0.4 62.9 53.0
4 Definite 14.0 31.8 0.4 0.7 0.5 48.9 39.3
5 Definite 11.7 36.6 0.3 0.6 0.3 69.8 51.5
6 Definite 151 37.5 0.4 0.7 0.4 40.5 34.1
7 Definite 18.3 39.6 0.5 0.6 0.4 332 27.1
8 Definite 11.6 33.9 0.3 0.5 0.3 41.8 36.1
Average 14.7 36.6 0.4 0.6 0.4 47.7 40.1
Median (range) 151 37.2 0.4 0.6 0.4 44.5 37.7

(11.6-18.3)  (31.8-39.6) (0.3-0.5) (0.5-0.7) (0.3-0.5) (33.2-62.9) (27.1-53.0)
MR = medial rectus muscle; S/L = short axis length/long axis length.

Figure 4. Eleven-year-old male patient with left trap-door type medial blowout fracture. (A) A left eyeball movement had limitations
on adduction with grade 3 (arrow) and abduction with grade 2 after trauma. (B) An adduction limitation on left eye was still observed
(arrow) but abduction limitation was not shown after emergency operation. (C) On postoperative day 19, left eyeball movement was
nearly full on both directions. (D) Computed tomography findings after trauma showed ‘true missing rectus’ on his left eye (arrow).
(E) Computed tomography after emergency operation showed well-restored medial rectus muscle.
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