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Abstract
Purpose To evaluate spontaneous decompression of the medial orbital wall and orbital floor in thyroid eye disease using new
measurement methods and to analyze the influential factors.
Methods This retrospective study included 86 patients (172 sides). Regarding evaluation of spontaneous medial orbital decom-
pression, an anteroposterior line was drawn between the posterior lacrimal crest and the junction between the ethmoid bone and
corpus ossis sphenoidalis. The bulged and/or dented areas from that line were measured. Regarding evaluation of spontaneous
orbital floor decompression, the length of the perpendicular distance from a line that was drawn between the inferior orbital rim
and the orbital process of palatal bone to the tip of the superior bulge of the orbital floor was measured.
Results Multivariate linear regression analysis revealed that the maximum cross-sectional areas of the superior rectus/levator
palpebrae superioris complex (P = 0.020) and medial rectus muscle (P = 0.028) were influential factors for spontaneous decom-
pression of medial orbital wall (adjusted r2 = 0.090;P < 0.001), whereas the number of cycles of steroid pulse therapy (P = 0.002)
and the maximum cross-sectional area of the inferior rectus muscle (P = 0.007) were the ones for that of the orbital floor (adjusted
r2 = 0.096; P < 0.001).
Conclusion We believe that the identification of multiple influential factors of spontaneous decompression of the medial orbital
wall and orbital floor will be helpful for better understanding and plannedmanagement of thyroid eye disease patients undergoing
orbital decompression surgery.
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Introduction

Spontaneous orbital decompression is expressed as a flatten-
ing (Fig. 1a) and further bowing/fracture (Fig. 1b and c) of a
naturally convex-shaped medial orbital wall and orbital floor
(Fig. 1d and e) [1, 2]. This is caused by any pathologically
elevated intraorbital pressure without any known etiology,
such as trauma, orbital surgical history, or orbital bony pathol-
ogy [1, 2]. As these orbital walls are thin and vulnerable to
high intraorbital pressure, expansion of the intraorbital soft
tissue in patients with thyroid eye disease (TED) promotes
such orbital bone remodeling [1, 3]. Spontaneous orbital

decompression reduces the intraorbital pressure at the orbital
apex and subsequently lessens the risk of compressive optic
neuropathy (CON) [3].

There have been several studies on spontaneous orbital
decompression and its influential factors [1, 3–9]. For evalu-
ation of spontaneous medial orbital wall decompression, all
the previous reports had measured the angle between the de-
compressed part and the straight line through the medial or-
bital wall or the lateral orbital wall [1, 3, 5, 6], except the study
done by Bokman et al., which measured the distance between
the decompressed part and the straight line through the medial
orbital wall [8]. These measurement procedures are applicable
to patients with a convex or concave medial orbital wall.
However, in patients with a flattened medial orbital wall, as
the shape of the wall is irregular (Fig. 1a), the degree of spon-
taneous decompression is difficult to be evaluated by mea-
surements of the angle and the distance. Besides, a previous
study used an axial computed tomographic (CT) image
through an upper orbit for measurement of the medial wall
bowing [8]. Normally, the anatomy of the medial orbital wall
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shows a convex shape in the middle to lower orbit (Fig. 1f),
while a concave shape is usually seen in the upper orbit
(Fig. 1g). This may be misleading the oculoplastic surgeons
toward the false notion of spontaneous orbital decompression.

On the other hand, there is only one report on spontaneous
orbital floor decompression in a large case series [3]. In this
study, the angle between the medial orbital wall and the orbital
floor was measured on coronal CT images; however, a convex
shape and its probable changes can be better detectable on
sagittal planes (Fig. 1c and e).

To counteract those defects, we present new techniques for
the objective quantification of spontaneous decompression of
the medial orbital wall and orbital floor, and investigate the
possible influential factors of those clinical entities in TED.

Methods

Study design

This study was a retrospective chart review of consecutive
Japanese patients with TED in whom CT was taken for

preoperative preparation of orbital decompression surgery be-
tween January 2016 and January 2019. All patients were eu-
thyroid at the time of taking CT. Patients who had undergone
orbital decompression surgery at another clinic before referral
to us, those who had sustained orbital fracture previously, and
those with other concomitant orbital diseases were excluded
from this study. None of the patients had taken oral predniso-
lone before taking CT.

Data collection

The data on age, sex, the period from the onset of TED to the
timewhen CTwas taken, the number of cycles of steroid pulse
therapy that the patients had undergone until taking CT, pre-
operative Hertel exophthalmometric values, preoperative in-
traocular pressure, and the presence or absence of CON were
collected from the medical charts of all the patients. The
Hertel exophthalmometer was measured by 2 of the authors
(HK and YT). CONwas diagnosed based on optic nerve com-
pression seen on imaging without other causes of vision loss
and including at least one of the following: visual acuity of 0.5

Fig. 1 The shape of the medial orbital wall and orbital floor (a). The
flattened/mixed pattern of the medial orbital wall on the left side. The
irregular left medial orbital wall shows mixed convex (arrow head) and
concave (arrow) parts (b). The concave pattern of the medial orbital wall
on both sides (c). A sagittal computed tomographic image showing the
concave pattern of the orbital floor with a negative measurement value of

the length of the superior bulge (d, e). Convex-shaped medial orbital
walls on both sides (d) and orbital floor (e), (f, g). Anatomy of the
medial orbital wall in a healthy individual. The medial orbital wall is
bulged at the middle to lower level of the orbit (arrows) (f) but is
dented at the upper level of the orbit (arrows) (g)
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or less, central flicker frequency of 35 Hz or less, positive
relative afferent pupillary defect, central or paracentral scoto-
ma, and papilloedema or a pale optic disc [10].

Measurements on CT

Contiguous 1-mm axial, coronal, and quasi-sagittal (parallel
to the optic nerve) CT images (Aquilion 64; Toshiba, Tokyo,
Japan) were obtained using bone and soft tissue window al-
gorithms. All measurements were performed using the digital
caliper and the freehand measuring tools of the image viewing
software (ShadeQuest/ViewR; Yokogawa Medical Solutions
Corporation, Tokyo, Japan) by one of the authors (YT).

The degree of spontaneous decompression of the medial
orbital wall and orbital floor was evaluated on the axial CT
image showing the maximum cross-section area of the medial
rectus muscle (MRM) and on the quasi-sagittal CT image
through the optic nerve with bone window, respectively. For
evaluation of spontaneous medial orbital wall decompression,
the anteroposterior line was drawn between the posterior lac-
rimal crest and the junction between the ethmoid bone and
corpus ossis sphenoidalis, and its length was measured as
the medial orbital wall length (Fig. 2a and b). This junction
is easily detectable because the bone thickness changes from
an anterior thin bone to a posterior thick bone. If the axial CT
slice passed above the level through the junction between the
anterior and posterior lacrimal crests, the line was drawn from
the anterior lacrimal crest. Next, the bulged and/or dented
areas from the line were measured (Fig. 2a and b). The shape
of the medial orbital wall was classified into 3 patterns as
follows: the convex (Fig. 1d) and concave patterns (Fig. 1b)
showing only bulged and hollow areas of the medial orbital
wall, respectively, and the mixed pattern (Fig. 1a) presenting
mixed bulged and hollow areas. Then, the number of the eth-
moid septa that attached to the medial orbital wall was counted
and the anteroposterior length of the medial wall of the longest
ethmoid cell in the anteroposterior direction (the length of the
longest cell) was measured (Fig. 2a and b). For evaluation of
spontaneous orbital floor decompression, a line was drawn
between the inferior orbital rim and the orbital process of the
palatal bone (Fig. 2c and d). Next, the length of the perpen-
dicular distance from that line to the tip of the superior bulge
of the orbital floor (the length of the superior bulge) was mea-
sured (Fig. 2c and d). Then, on coronal CT images, the pres-
ence or absence of Haller cell was confirmed (Fig. 2e) because
the septum of Haller cell supports the orbital floor [11].

The maximum cross-sectional areas of the superior rectus/
levator palpebrae superioris (SR/LPS) complex, inferior rec-
tus muscle (IRM), MRM, and superior oblique muscle (SOM)
were measured on coronal CT images with soft tissue window
showing the maximum cross section of them. Similarly, those
of the lateral rectus muscle (LRM) and inferior oblique muscle
(IOM) were measured on the axial CT image showing the

whole length of the LRM and on the quasi-sagittal CT image
through the optic nerve with soft tissue window, respectively
[12].

Statistical analysis

The patient’s age and measurement results were expressed as
means ± standard deviations. Patients were classified into 3
groups, based on the shape of the medial orbital wall (group 1,
convex pattern; group 2, mixed pattern; group 3, concave
pattern). The bulged and dented areas of the medial orbital
wall were expressed as positive and negative values, respec-
tively. In group 2, the bulged and dented areas were added.
The length of the superior bulge was expressed as a positive
value when the orbital floor had superiorly bulged. The pa-
tient’s age, the period from the onset of TED to the time when
CT was taken, the number of cycles of steroid pulse therapy,
Hertel exophthalmometric values, intraocular pressure, the
length of the medial orbital wall, the number of ethmoid septa,
the length of the longest cell, and each extraocular muscle area
were compared between the groups using one-way ANOVA
and Tukey-Kramer post hoc test. The ratio of patients with or
without CON was compared between the groups using the
chi-square test. Variables that could influence the total sum
area, such as patient age, the period from the onset of TED to
the time when CT was taken, the number of cycles of steroid
pulse therapy, Hertel exophthalmometric values, intraocular
pressure, presence or absence of CON, the length of the me-
dial orbital wall, the number of ethmoid septa, the length of
the longest cell, and each extraocular muscle area were eval-
uated via univariate and multivariate linear regression analy-
ses with stepwise variable selection. Similarly, variables that
could influence the length of the superior bulge, such as pa-
tient age, the period from the onset of TED to the time when
CT was taken, the number of cycles of steroid pulse therapy,
Hertel exophthalmometric values, intraocular pressure, pres-
ence or absence of CON, each extraocular muscle area, and
presence or absence of Haller cell were evaluated via univar-
iate and multivariate linear regression analyses with stepwise
variable selection. The presence or absence of CON and
Haller cell (0 = absence, 1 = presence) was expressed using
a binary system (a dummy variable) for analyses. All statisti-
cal analyses were performed using SPSS™ ver. 26 software
(IBM Japan, Tokyo, Japan). A P value of < 0.05 was consid-
ered statistically significant.

Results In 93 patients, CTwas taken before orbital decompres-
sion surgery, but 7 patients were excluded from this study
because of history of orbital decompression surgery before
referral to us (5 patients), medial orbital wall fracture (1 pa-
tient), or concomitant orbital metastasis of breast cancer (1
patient). This study included 172 sides from 86 patients with
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TED. Patient demographic data and measurement results are
shown in Table 1.

The statistical results of the inter-group comparison are
shown in Table 2. Groups 1, 2, and 3 included 112 (65.1%),
44 (25.6%), and 16 sides (9.3%), respectively. Patients in
group 2 were older than those in group 1 (P = 0.002) and

group 3 (P = 0.028). In addition, patients in group 2 showed
thicker SR/LPS complex (P < 0.001), IRM (P = 0.019), and
MRM (P = 0.001) than those in group 1. Similarly, patients
in group 3 demonstrated thicker SR/LPS complex than those
in group 1 (P = 0.009), although the difference in the cross-
sectional area of the MRM between the groups 1 and 3 did not

Fig. 2 Evaluation of spontaneous medial orbital wall decompression (a,
b). The image is same as Fig. 1a. On the axial computed tomographic
(CT) image showing the maximum cross-section area of the medial rectus
muscle, the length of the line from the posterior lacrimal crest to the
junction between the ethmoid bone and corpus ossis sphenoidalis was
measured as the length of the medial orbital wall (#1). The bulged (#2,
yellow area onb) and dented (#3, red area onb) areas of the medial orbital
wall from the line were measured. In addition, the anteroposterior length
of the medial wall of the longest ethmoid cell in the anteroposterior

direction (the length of the longest cell) (#4) was measured. Panel b is
an enlarged view of the rectangular area in a. Evaluation of spontaneous
orbital floor decompression (c, d). On the quasi-sagittal CT image
through the optic nerve, the line between the inferior orbital rim and the
orbital process of the palatal bone was drawn. Then, the length of the
perpendicular distance between that line and the tip of the superior bulge
of the orbital floor (the length of the superior bulge) was measured (#2).
Panel d is an enlarged view of the rectangular area in c. Haller cells
(arrows) (e)
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reach statistical significance (P = 0.067). The ratio of patients
with or without CON was different between the groups
(P < 0.001).

Statistical results of univariate and following multivariate
linear regression analyses are shown in Table 3. Univariate
analysis showed that the total sum of areas of the medial
orbital wall was correlatedwith the length of themedial orbital
wall (P = 0.029), the number of ethmoid septa (P = 0.035),
and the maximum cross-sectional areas of the SR/LPS com-
plex (P < 0.001), IRM (P = 0.005), and MRM (P < 0.001).
Multivariate stepwise analyses revealed that the maximum
cross-sectional areas of the SR/LPS complex (P = 0.020) and
MRM (P = 0.028) were influential factors for spontaneous
decompression of the medial orbital wall (adjusted r2 =
0.090; P < 0.001).

Univariate analysis showed that the length of the superior
bulge of the orbital floor was correlated with the patient age
(P = 0.001), the number of cycles of steroid pulse therapy
(P = 0.001), and the maximum cross-sectional areas of the
IRM (P = 0.002), MRM (P = 0.017), and SOM (P = 0.033).
Multivariate stepwise analyses revealed that the number of

cycles of steroid pulse therapy (P = 0.001), Hertel
exophthalmometric value (P = 0.043), and the maximum
cross-sectional area of the IRM (P = 0.003) were influential
factors for spontaneous decompression of the orbital floor
(adjusted r2 = 0.112; P < 0.001). However, as there was col-
linearity between the Hertel exophthalmometric value and the
maximum cross-sectional area of the IRM, the Hertel
exophthalmometric value was deleted from this analysis be-
cause this value was not correlated with the length of the
superior bulge of the orbital floor confirmed by univariate
analysis. Multivariate stepwise re-analysis revealed that the
number of cycles of steroid pulse therapy (P = 0.002) and
the maximum cross-sectional area of the IRM (P = 0.007)
were influential factors for spontaneous decompression of
the orbital floor (adjusted r2 = 0.096; P < 0.001).

Among 60 orbits in groups 2 and 3, the anteroposterior
position of the thickest part of an enlarged MRM
corresponded to that of the largest ethmoid cell in 34 sides
(56.7%).

Only a single side of one patient demonstrated a negative
value of the length of the superior bulge (0.6%) (Fig. 1c).

Table 1 Patient data and
measurement results Number of patients/sides

Total 86/172

Male 12/24

Female 74/148

Age (range) (years) 39.2 ± 14.5 (15 to 95)

Period from onset to time to take CT (months) (range) 48.4 ± 66.8 (1 to 408)

Cycles of steroid pulse therapy (range) 1.4 ± 2.0 (0 to 9)

Hertel exophthalmometric value (mm) (range) 20.8 ± 2.8 (12 to 28)

Intraocular pressure (mm Hg) (range) 16.6 ± 3.2 (10 to 29)

Number of patients/sides with CON 9/14

Number of sides

Group 1 (convex shape) 112 (65.1%)

Group 2 (mixed shape) 44 (25.6%)

Group 3 (concave shape) 16 (9.3%)

Total sum area of medial orbital wall (mm2) (range) 31.6 ± 33.5 (−91.3 to 101.5)

Length of medial orbital wall (mm) (range) 36.9 ± 3.0 (28.3 to 45.8)

Number of ethmoid septa (range) 4.4 ± 1.2 (1 to 7)

Length of the longest cell (mm) (range) 12.2 ± 3.2 (6.0 to 27.5)

Length of superior bulge (mm) (range) 2.8 ± 1.1 (− 1.2 to 6.1)

Number of sides with Haller cell 17

Maximum cross-sectional areas of extraocular muscles (mm2) (range)

SR/LPS complex 46.1 ± 17.6 (20.5 to 136.2)

IRM 45.7 ± 13.6 (20.1 to 117.7)

LRM 120.5 ± 33.1 (56.4 to 246.3)

MRM 40.6 ± 14.6 (19.6 to 111.0)

SOM 18.0 ± 5.9 (5.3 to 42.3)

IOM 27.2 ± 11.8 (7.7 to 62.3)

CT, computed tomography; CON, compressive optic neuropathy; SR/LPS, superior rectus/levator palpebrae
superioris; IRM, inferior rectus muscle; LRM, lateral rectus muscle; MRM, medial rectus muscle; SOM, superior
oblique muscle; IOM, inferior oblique muscle
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Discussion

This study investigated spontaneous decompression of the
medial orbital wall and the orbital floor in TED using new
measurement methods and analyzed its influential factors.

Our study demonstrated that maximum cross-sectional
areas of the MRM and IRM were influential factors for spon-
taneous decompression of each corresponding orbital wall,
respectively. This implies that the direct pressure from en-
larged extraocular muscles onto the orbital walls, rather than
diffusely elevated intraorbital pressure, more strongly pushes
the walls [3]. These results of our study were partially corre-
sponding to those of the previous studies regarding the influ-
ence of the size of the MRM in spontaneous medial orbital
wall decompression [1, 7, 8].

Further multivariate stepwise analyses revealed that the
maximum cross-sectional area of the SR/LPS complex was
also an influential factor for spontaneous medial orbital wall
decompression. None of the previous studies had investigated
the significance of the dimension of the SR/LPS complex. As
enlargement of the SR/LPS complex and MRM is frequently
accompanied by that of the other extraocular muscles in
Japanese patients [13], the enlargement of the muscle complex
may indicate a severe TED with high intraorbital pressure.
This may result in a high incidence of spontaneous medial
orbital wall decompression in such cases.

Several previous studies argued about the relationship be-
tween spontaneous orbital decompression and CON. Bokman
et al. found that radiological identification ofmedial wall bow-
ing was associated with clinical measures of disease severity,
including CON [8]. Chan et al. also demonstrated that the

orbital angle was a predictive factor for CON [6]. On the
contrary, Kang et al., Tan et al., and Weis et al. reported no
relationship between changes in the shape of the medial orbit-
al wall and CON [1, 3, 5]. Our study agrees with the results of
these previous 3 reports [1, 3, 5]. Although enlargement of the
extraocular muscles causes CON, this also induces spontane-
ous orbital decompression and consequent decreased risk of
CON; hence, resulting in no relationship between spontaneous
orbital decompression and CON in this study.

We found out that patients in group 2 were older than those
in group 1. In addition, patients in group 2 showed thicker SR/
LPS complex, IRM, and MRM than those in group 1. As
elderly patients demonstrate the weakening of the bone den-
sity due to osteoporosis and higher severity of TED with
greater changes in the enlarged extraocular muscles [14], they
may be more vulnerable to have a mixed pattern regarding the
shape of the medial orbital wall.

Previous reports hypothesized that the patients with a fewer
ethmoid air cell septa and a larger lamina papyracea area per
septum are more likely to develop isolated medial wall frac-
tures than inferior wall fractures when similar extrinsic forces
acted on the periocular region [15, 16]. However, Kang et al.
showed that the development of spontaneous medial orbital
wall decompression was not associated with the structure of
ethmoid bone or sinus [1]. Our present study also showed that
the number of ethmoid septa and the length of the longest
ethmoid cell did not affect spontaneous medial orbital wall
decompression. In addition, although approximately half of
the orbits showed correspondence between the anteroposterior
location of the thickest part of the MRM and the largest eth-
moid cell, the others did not. This implies that the enlarged

Table 2 Statistical results of
inter-group comparison One-way

ANOVA
Groups 1 vs. 2 Groups 1 vs. 3 Groups 2 vs. 3

Age 0.002 0.002 0.839 0.028

Period from onset to time to take CT 0.912 - - -

Cycles of steroid pulse therapy 0.148 - - -

Hertel exophthalmometric value 0.346 - - -

Intraocular pressure 0.738 - - -

Length of medial orbital wall 0.096 - - -

Number of ethmoid septa 0.487 - - -

Length of the longest cell 0.474 - - -

Maximum cross-sectional areas - - -

SR/LPS complex < 0.001 < 0.001 0.009 0.935

IRM 0.022 0.019 0.558 0.749

LRM 0.946 - - -

MRM < 0.001 0.001 0.067 0.969

SOM 0.437 - - -

IOM 0.239 - - -

CT, computed tomography; SR/LPS, superior rectus/levator palpebrae superioris; IRM, inferior rectus muscle;
LRM, lateral rectus muscle; MRM, medial rectus muscle; SOM, superior oblique muscle; IOM, inferior oblique
muscle
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MRM can cause spontaneous medial orbital wall decompres-
sion, irrespective of the location of the weakest point in the
medial orbital wall and the degree of wall strength.

The number of cycles of steroid pulse therapy was found to
be an influential factor for spontaneous orbital floor decom-
pression. Systemic steroids may increase bone resorption, re-
duce osteoblastic activity, and result in osteoporosis in adults
[3, 17, 18]. Therefore, in TED, due to the effects of treatment
with intravenous or oral steroids, a tendency toward
microarchitectural weakening in the orbital bones may be a
permissive factor that allows for the occurrence of remodeling
of the bone under the stress of an increased intraorbital soft

tissue volume and pressure [3]. This explains our finding of
the number of cycles of steroid pulse therapy as the influential
factor for spontaneous orbital floor decompression.

The period between the onset of TED and the time when
CT was taken did not influence spontaneous orbital decom-
pression. The cumulative time a patient remains hyperthyroid
is also a risk factor for major osteoporotic fractures, as there is
an imbalance between bone resorption and formation that
might result in decreased bone mineral density [3, 19–21].
In addition, long-term pressure onto the orbital walls is
suspected to cause greater denting of the walls. As all the
patients in our study were euthyroid at the time of surgery,

Table 3 Statistical results of univariate and following multivariate linear regression analysis with stepwise variable selection

Univariate Multivariate stepwise

P value Crude coefficient (95% CI) P value Crude coefficient (95% CI)

Total sum areas of medial orbital wall

Age 0.299 − 0.184 (−0.533 to 0.164) - -

Period from onset to time to take CT 0.535 0.024 (− 0.052 to 0.100) - -

Cycles of steroid pulse therapy 0.138 − 1.909 (− 4.440 to 0.622) - -

Hertel exophthalmometric value 0.277 − 0.999 (− 2.806 to 0.808) - -

Intraocular pressure 0.492 − 0.550 (− 2.127 to 1.027) - -

Presence or absence of CON 0.371 − 8.391 (− 26.850 to 10.068) - -

Length of medial orbital wall 0.029 1.859 (0.192 to 3.526) - -

Number of ethmoid septa 0.035 4.433 (0.306 to 8.560) - -

Length of the longest cell 0.488 − 0.550 (− 2.115 to 1.014) - -

Maximum cross-sectional areas

SR/LPS complex < 0.001 − 0.520 (− 0.797 to − 0.244) 0.020 − 0.365 (− 0.672 to − 0.058)
IRM 0.005 − 0.529 (− 0.892 to − 0.165) - -

LRM 0.689 0.010 (− 0.040 to 0.061) - -

MRM < 0.001 − 0.616 (− 0.952 to − 0.280) 0.028 −0.416 (−0.787 to −0.044)
SOM 0.621 − 0.215 (− 1.072 to 0.642) - -

IOM 0.082 − 0.377 (− 0.802 to 0.049) - -

Length of superior bulge of orbital floor

Age 0.001 − 0.018 (− 0.030 to − 0.007) - -

Period from onset to time to take CT 0.841 0 (− 0.002 to 0.003) - -

Cycles of steroid pulse therapy 0.001 − 0.143 (− 0.225 to − 0.062) 0.002 − 0.129 (− 0.210 to − 0.049)
Hertel exophthalmometric value 0.345 0.029 (− 0.031 to 0.088) - -

Intraocular pressure 0.465 − 0.019 (− 0.071 to 0.033) - -

Presence or absence of CON 0.186 − 0.408 (− 1.015 to 0.198) - -

Presence or absence of Haller cell 0.813 0.067 (− 0.492 to 0.626) - -

Maximum cross-sectional areas

SR/LPS complex 0.104 − 0.008 (− 0.017 to 0.002) - -

IRM 0.002 − 0.019 (− 0.031 to − 0.007) 0.007 − 0.016 (− 0.028 to − 0.005)
LRM 0.361 − 0.001 (− 0.002 to 0.001) - -

MRM 0.017 − 0.014 (− 0.025 to − 0.003) - -

SOM 0.033 − 0.030 (− 0.058 to − 0.002) - -

IOM 0.432 − 0.006 (− 0.020 to 0.008) - -

CT, computed tomography; CI, confidence interval; CON, compressive optic neuropathy; SR/LPS, superior rectus/levator palpebrae superioris; IRM,
inferior rectus muscle; LRM, lateral rectus muscle; MRM, medial rectus muscle; SOM, superior oblique muscle; IOM, inferior oblique muscle
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the above result tends to imply that the duration of the hyper-
thyroid state of those patients might have been short.

Bokman et al. found that 12% of their patients demonstrat-
ed medial wall bowing [8]. Similarly, a study by Kang et al.
estimated the incidence of spontaneous medial orbital wall
decompression to be 5.51% [1]. In contrast, our present study
showed that 34.9% of the orbits (groups 2 and 3) showed
spontaneous medial orbital wall decompression, which is
higher than that of the previous studies [1, 8]. This disparity
may be due to the difference in techniques of evaluation of
spontaneous medial orbital wall decompression. Moreover,
we included only those patients who were planned for orbital
decompression. Therefore, we can infer that the severity of
TED might have been higher in our patient group, possibly
resulting in a higher percentage of patients with spontaneous
medial orbital wall decompression.

On the contrary, only a single side of one patient demon-
strated that of the orbital floor with a negative value of the
length of the superior bulge (0.6%). The medial orbital wall,
being the thinnest wall of the orbit, maybe more pliable to
bony remodeling secondary to raised intraorbital pressures
than the orbital floor [3]: another possible reason being that
the IRM runs near the junction between the medial orbital wall
and the orbital floor, where the inferomedial orbital strut at-
taches. As this is thicker than the ethmoid septa, the orbital
floor can better resist the direct pressure from the enlarged
IRM.

There are a few limitations to this study. First, as this study
had a retrospective design, its validity should be evaluated in a
future prospective study. Second, the orbital anatomy shows a
racial difference [22]. Moreover, Japanese patients usually
show milder TED than other races [23]. Therefore, the results
of our study performed in Japanese people may not be appli-
cable to other races.

In conclusion, we evaluated spontaneous decompression of
the medial orbital wall and orbital floor in TED using new
measurement methods, and multiple influential factors were
identified in this study. We believe our results will be helpful
for better understanding and planned management of TED
patients undergoing orbital decompression surgery.
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