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ABSTRACT

Objective: Thyroid eye disease is an autoimmune multisystem disorder that can lead to partial or total loss of vision. The aim of the study was to
evaluate the safety of orbital surgery and assess the scale of complications in patients with thyroid eye disease who underwent orbital decom-
pression. Moreover, the rate of the status of pre- and postoperative diplopia was done.

Methods: This was a retrospective study designed to review and analyze clinical data, different types of complications (e.g., sinonasal, orbital,
cerebral, and general), and status of diplopia in patients with thyroid eye disease who underwent orbital decompression in the Otorhinolaryngology
Department between 2011 and 2018.

Results: Fifty-one patients with thyroid eye disease (34 females and 17 males, average age 56.37 years) underwent surgical decompression.
The overall rate of complications was 15.47%. The most common complications were sinonasal complications (53.85% of all complications).
The orbital complications were less common (46.15% of all complications). We did not observe general or cerebral complications. New onset
of diplopia was reported in 10% patients, while it did not change in 64% of them. Already existing diplopia worsened in 8% patients. Sixteen
percent of patients reported decrease to lower stage or complete withdrawal of already existing diplopia.

Conclusion: For patients with thyroid eye disease, surgical decompression seems to be a safe procedure with a low rate of marked complica-

tions. That type of management is associated with relatively low rate of new onset or worsening of already existing diplopia.
Keywords: Orbital bony decompression, thyroid eye disease, sinonasal, complications, diplopia

Introduction

Thyroid eye disease (TED), also known as thyroid-associated
ophthalmopathy (TAO), dysthyroid orbitopathy (DO) or thy-
roid-related orbitopathy (TRO), is an autoimmune multisystem
disorder that can manifest with multiple ophthalmic changes
that might lead to partial or total loss of vision.'s Ninety per-
cent of TED is caused by Graves' disease, 5% by Hashimoto's
disease, and 5% is idiopathic in which the origin is not proven
to be connected with the thyroid disease.®® While Graves' dis-
ease occurs most frequently in women between 30 and 50
years of age, TED is more common in men of the same age.
Cigarette abuse, prior radioiodine treatment, and orbital radio-
therapy (OR) increase the risk of severe orbitopathy."”® The
mechanism of TED is unknown. Thyroid-stimulating immu-
noglobulins produced by lymphocyte B stimulate not only
thyroid gland cells but also fibroblasts located in periorbital tis-
sue (extraocular muscle and/or extrabulbar fat tissue). Excess
antibodies cause inflammation, adipogenesis, and an increase
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in the production of glycosaminoglycans, which result in the
expansion of orbital connective tissue and enlargement of
eye muscles. The expansion of the periocular tissues in a lim-
ited area of the orbital cavity leads to signs and symptoms of
TED.22'° Thyroid eye disease can be divided into 3 phases: the
inflammatory (active) phase, the regression phase, and the
stability (inactive, chronic) phase.®'" The clinical manifesta-
tion of the active phase of TED is variable, ranging from eye-
lid retraction, proptosis, strabismus, corneal involvement, and
even blindness.?® Thyroid eye disease can occur as bilateral or
unilateral disease.® Orbital bony decompression is, next to glu-
cocorticoids (GCs), OR, or immunosuppressive drugs, one of
the treatment options.! Approximately 3-5% of TED patients
need surgical intervention.*'2 The commonly used techniques
are removal of one or more bony walls of the orbit: medial, infe-
rior, lateral, and, rarely, superior.*'®'® Moreover, it is possible to
perform orbital fat decompression, as well as a single or simul-
taneous procedure. Fat-removal orbital decompression (FROD,
Olivari's procedure) is a surgical method that involves removal
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of the orbital fat."®'” Endoscopic orbital bony decompression
(EOD) has gained popularity among otolaryngologists.”'*'® This
surgical procedure has been promoted by Kennedy in 1997.
Earlier, Ogura proposed a two-and-a-half wall orbital decom-
pression but performed it via an external approach. Kennedy
proposed to do the same with endoscopic approach. However,
diplopia is a common EOD complication, and many authors
propose to combine an endonasal approach with a lateral
decompression.'s19-21

Patients require surgery for 4 main reasons. The first indication
is the diagnosis of compressive neuropathy. The second indi-
cation is the possibility of vision loss (e.g., prominent proptosis,
corneal exposure, and subluxation of the ocular globe). Third,
when the response to intravenous GCs is poor/absent or if the
patient does not tolerate GCs, or in the case of glucocorticoid
addiction. The last indication is cosmetic."?? The outcomes of
the surgery are better when the patients are decompressed in
the inactive phase of TED, but there are situations (e.g., com-
pressive optic neuropathy) when urgent surgery is required.®2®

Orbital surgery carries the risk of complications?42* The com-
plications can be divided into 4 main groups: general, sino-
nasal, orbital, and cerebral?®?® Endoscopic orbital bony
decompression is indicated for optic neuropathy resistant to
medical treatment. This is the best approach for this indica-
tion but the incidence of diplopia is much higher than in the
other approaches.'* Diplopia is a significant complication after
medial bony wall decompression and medio-inferior orbital
wall decompression and this may require a subsequent squint
surgery.?” There are few current reports on the long-term out-
comes of surgical complications after orbital bony decom-
pression.2® The aim of this study was to evaluate the safety of
surgery and rate the scale of complications. Furthermore, the
status of pre- and postoperative diplopia was measured.

Methods

In this retrospective study, we re-examined TED patients
who underwent orbital decompression in the Department of
Otorhinolaryngology between October 2011 and December
2018.

Main Points

Surgical treatment in thyroid eye disease is associated with
low rate of complications. Post-surgical complications occur
in 10% to even 20% of the operated patients.

Sinus poor ventilation after the surgery altogether with upper
respiratory tract infection/inflammation are the triggers.
Most common sinonasal complications include sinusitis and
mucocele formation.

Primary surgical intervention should be limited in the frontal
recess region. Patients with anatomical variations of the
lateral nasal wall or hypoplastic maxillary sinus require more
attention and careful preoperative planning to avoid the
complications.

Orbital decompression is associated with relatively low
rate of new onset or worsening already existing diplopia.
Performing balanced decompression carries a lower risk of
new onset diplopia.
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The inclusion criteria were as follows: (1) a diagnosis of TED,
(2) no orbital decompression in the past, (3) available pre-
and postoperative ophthalmological examination, (4) over
18 years of age, and (5) available patient-informed consent.
The exclusion criteria were as follows: (1) an indication other
than TED for orbital surgery, (2) follow-up period less than
3 months, (3) under 18 years of age, and (4) lack of informed
consent for the study.

Clinical data included sex, age, type of thyroid disease, ciga-
rette abuse, surgical indications, and prior treatment. Moreover,
the type of complications (e.g., sinonasal, orbital, cerebral, and
general) and status of diplopia were measured out.

Patients were divided into 3 groups: those who under-
went medial (group 1), infero-medial (group 2), and medio-
lateral (group 3) decompression. The procedure was
performed unilaterally or bilaterally, simultaneously or in
sequel. The method of orbital decompression at the ini-
tial stage of study (2 years) was medial decompression
(7 orbits) and in one case of compressive optic neuropathy
it was infero-medial. After 2 years, balanced 2 wall decom-
pression (medio-lateral) or infero-medial decompression
was implemented in cases of compressive optic neuropa-
thy. Sight threatening orbitopathy was approached with
medial decompression.

Surgical management for EOD included the following stages
of treatment: (1) sphenoethmoidectomy, (2) resection of the
lamina papyracea, (3) incision of the periosteum of the orbit,
and (4) displacement of adipose tissue from the inside of the
orbit to the nasal cavities. If there was too little space within
the operated field, a fragment of the head of the middle nasal
turbinate was resected. Moreover, when it was necessary, a
fragment of the inferior wall of the orbit was removed (one-
and-a-half wall decompression) or the lateral wall of the orbit
was decompressed from the external access (balanced decom-
pression). All the procedures were done by a single surgeon.

All patients had a complete ophthalmological and oto-
laryngological examination before (1-4 weeks) and after
(1-4 weeks) surgery including visual acuity test (Snellen
charts), assessment of proptosis (Hertel exophthalmometery),
color vision measurement (Ishihara tables), and intraocular
pressure measurement (Schiotz tonometr). The occurrence of
postoperative complications was assessed with a special ques-
tionnaire which contained questions about the occurrence of
surgical complications (Annex 1). The sense of smell was a
subjective assessment of the patient. The incidence of com-
plications was assessed preoperatively in early postoperative
period (up to 30 days) and in late postoperative period (more
than 30 days).

The complications were divided into 4 main groups: sinonasal,
orbital, cerebral, and general. The frequency of postoperative
complications was determined.

Diplopia was assessed in orthoptic examinations, Hess charts,
and prisms. The severity of diplopia was evaluated using a
4-point scale created by Gorman:
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e without diplopia (I class),

e unstable (gaze-evoked) diplopia (Il class),

e constant—periodic diplopia (lll class), or

e constant—stable diplopia (IV class).

We compared the incidence of diplopia before and after the
surgical treatment.

The study protocol was approved by the Medical University
of Warsaw Ethics Committee of the Medical University
(KB/69/2018). All patients signed informed consent for publi-
cation (either data or facial photos).

Statistical Analysis

To test the differences between the measurements of the
occurrence of diplopia before and after orbital decompression, a
non-parametric Wilcoxon test was performed for dependent data.

Results

The study group included 51 patients (84 orbits), of whom 34
were female and 17 were male, with an average age of 51.37 +
13.24 years. The Graves' disease was diagnosed in 94.9% of
patients (48/51), 4% (2/51) had idiopathic TED, and 2% (1/51)
had Hashimoto's disease. Current or past cigarette abuse
was reported in 63% (32/51) of patients. The most common
indication for orbital decompression was compressive optic
neuropathy (61%, 31/51), followed by possible vision loss
(31%, 16/51). Poor or nonresponders to GCs and patients
with intolerance or GC dependency were less common, with
a rate of 4% (2/51) of cases. Cosmetic indication was noted
in a similar number of patients (4%, 2/51). Treatment before
surgery was as follows: topical treatment in 100% (51/51) of
patients, antithyroid drugs in 55% (28/51) of patients, oral or
intravenous GCsin 94% (48/51) of patients, radioiodine in 31%
(16/51) of patients, strumectomyin 20% (12/51) of patients, OR
in 24% (10/59) of patients, and alternative management (e.g.,
immunoglobulins, plasmapheresis, or rituximab) in 12% (6/51)
of patients. Therapies overlapped in most cases. Compressive
optic neuropathy concerns acute phase of disease, resistant to
the previous medical treatment.

An overall orbital decompression was performed in 51 patients
(84 orbits). Eighteen patients (18 orbits) underwent unilateral
orbital decompression and 33 patients (66 orbits) underwent
bilateral procedures. Twenty-eight patients (52 orbits) had
medial decompression, 8 patients (12 orbits) had infero-medial
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Figure 1. Gorman scale results before and after orbital decompression.
Box charts present the distribution of individual values. Points
connected by purple lines are pairs of observations in the same person.

Brozek-Madry et al. Postsurgical Complications in Orbital Decompression

wall decompression (one-and-a-half wall decompression), and
15 patients (20 orbits) had medio-lateral decompression (bal-
anced decompression, 2-wall decompression). Six patients
(12 orbits) underwent different procedures in both orbits: unilat-
eral endoscopic medial decompression on one side and unilateral
infero-medial decompression (2 orbits) or medio-lateral decom-
pression (4 orbits) on the other side. Medial wall decompression
was performed using intranasal endoscopic access (84 orbits,
100%). If lateral wall decompression was necessary, a Kronlein
incision was applied (21 orbits, 25%). To decompress a fragment
of the inferior wall, an endoscopic intranasal approach (10 orbits,
12%) or Caldwell-Luc approach (2 orbits, 2%) was utilized.

Four patients needed unilateral reoperation because
the surgical goal was not met. The operations were per-
formed simultaneously (34 patients/57 orbits) or in sequel
(17 patients/27 orbits).

As a result of the performed surgical treatment, the follow-
ing postoperative early results were obtained: average reduc-
tion in proptosis —1.97 +-2.03 mm (range from 0 to 9 mm),
average improvement in the color vision 0.02 + —0.29 correctly
recognized line on Snellen chart (range from 0 to 1.0), average
improvement in the color vision —0.71+—4.13 correctly recog-
nized Ishihara tables (range from 0 to 12), average reduction of
intraocular pressure —0.49 + —4.98 mmHg (range from —14 to
16 mmHg). As a result of surgical intervention, there was sta-
tistically reliable postoperative reduction in exophtalamos.

Complications

We observed 13 complications (15.47%) in the study group:
7 orbits (53.85%) presented sinonasal complications and 6
orbits (46.15%) had orbital complications. We did not observe
general or cerebral complications. Depending on the surgical
technique, the complication rate was 15.38% for medial
decompression, 16.67% for inferomedial decompression,
and 15% for mediolateral decompression. Depending on the
time at which the complication occurred, late postoperative
complications were most commonly reported: frontal recess
disease and maxillary sinus mucocele (2% each).

Sino-nasal complications: One patient (1 orbit, 1%) had unilat-
eral intense nose bleeding after surgery, which required surgical
intervention in the operating theater. This complication prob-
ably occurred due to constant anticoagulant drug supplemen-
tation and the patient’s cardiovascular problems. Two patients
(2 orbits, 2%) had unilateral frontal recess disease and one
needed surgical intervention. Both patients with no prior sinus
disease developed pansinusitis approximately 6 months after
orbital decompression and were treated pharmacologically.
One patient improved after pharmacological treatment and
another one was finally addressed surgically on one side. His
CT scan revealed similar extent of orbital medial bone removal
on both sides and small bulla in the middle turbine lying supe-
riorly, close to middle turbinate's attachment to the the skull
base (Figure 1). One patient (1 orbit, 1%) had unilateral muco-
cele diagnosed in the maxillary sinus that was operated on
twice. The patient primarily presented with a hypoplastic max-
illary sinus. The last type of sino-nasal complication occurred
in 2 patients (2 orbits, 2%) who complained about hyposmia
or anosmia. In CT examination, no evident obstruction in the
region of olfactory mucosa was observed.
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Orbital complications: One patient (1 orbit, 1%) had unilateral
total loss of vision after surgery. High doses of intravenous
steroids were given immediately, but the response was
negative. An extensive diagnosis of the blindness was carried
out, but the cause of vision loss was uncertain. One patient
(1 orbit, 1%) had corneal ulcers diagnosed after surgery and
needed topical treatment. One patient (1 orbit, 1%) had
subcutaneous emphysema due to poor compliance (after
blowing the nose). Four patients (4 orbits, 5%) complained
about persistent hypoesthesia of the trigeminal nerve. None of
the patients had intraorbital muscle injury, optic nerve injury, or
intraorbital hemorrhage.

General complications: We did not observe general
complications such as cardiovascular or respiratory tract
disease or death.

Cerebral complications: We did not observe any cases of
cerebrospinal fluid leakage, pneumocephalus, meningitis, or
intracavernous sinus bleeding.

The complications are shown in Table 1.

Diplopia

Preoperative Status: Forty-five percent of patients (23/51)
reported no diplopia, 8% of patients (4/51) complained of
unstable gaze-evoked diplopia, and 47% of patients reported
constant diplopia (4/51 patients—periodic diplopia and 20/51
patients—stable diplopia).

Changes in Diplopia Status: Seventy-eight percent of
patients (18/23) with no diplopia continued to be without
diplopia while 22% of patients (5/23) reported new onset of
stable diplopia. Two out of 4 patients (50%) with unstable
gaze-evoked diplopia reported a total reduction in diplopia
after surgery, whereas 1 patient (25%) continued to have

B-ENT 2022; 18(3): 139-146

unstable diplopia and 1 patient (25%) worsened to a con-
stant-stable stage of diplopia. One patient (25%) with pre-
operative persistent diplopia improved and had no diplopia
after surgery, 1 patient (25%) continued to have persistent
diplopia, and 2 patients (50%) worsened to stable diplopia.
Two out of 20 patients (10%) with preoperative stable dip-
lopia improved to no diplopia, 3 patients (15%) improved to
periodic diplopia, and 15 patients (75%) continued to have
stable diplopia after surgery.

Generally, new-onset diplopia occurred in 10% of patients
(5/51), and diplopia status stayed at the same stage in 69%
of patients (35/51), worsened in 3 patients, and improved in
3 patients (6%).

Postoperative Status: Forty-five percent of patients (23/51)
reported no diplopia. Two percent of patients (1 patient)
complained of unstable diplopia. Eight percent of patients
(4/51) reported periodic diplopia. Forty-five percent of
patients (23/51) had stable diplopia. Figure 1 present the dip-
lopia status. Among the 28 patients with diplopia, 7 patients
were classified for subsequent rehabilitative eye movement
muscle surgery. One patient was disqualified from strabismus
surgery because of severe cardiovascular disease. Two other
patients waited for eye muscle surgery due to the short period
between both surgeries. Ophthalmological intervention should
take place no sooner than 6 months after orbital decompres-
sion, and the phase of TED should be inactive. The remaining
18 patients needed only prismatic lenses.

This study was approved by Ethics committee of the Medical
University of Warsaw, (Approval No: KB/69/2018).

Statistical Analysis: The result of the Wilcoxon test suggests no
statistically significant difference in the occurrence of diplopia
before and after surgery (Z=-0.15, P=.877). Figure 1 presents
the results.

Table 1. Surgical Complications According to the Technique of Decompression

Orbital Medial Wall Infero-Medial Wall Medio-Lateral Wall
Decompression Decompression Decompression Decompression
Surgical Technique No of Orbits No of Orbits No of Orbits No of Orbits
Complications (n=84) % (n=52) % (n=12) % (n=20) %
Sino-nasal
a. Epistaxis/major bleeding 1 1 1 2 0 0 0 0
b. Frontal recess disease 2 2 2 4 0 0 0 0
c. Mucocele 2 2 1 2 1 8 0 0
d. Hyposmia/Anosmia 2 2 1 2 0 0 1 5
Orbital
a. Total loss of vision 1 1 1 2 0 0 0 0
b. Corneal ulcer 1 1 0 0 0 0 1 5
c. Subcutaneous emphysema 1 1 1 2 0 0 0 0
d. Retrobulbar hematoma 0 0 0 0 0 0 0 0
e. Intraorbital muscle injury 0 0 0 0 0 0 0 0
f. Hypoesthesia V2 3 5 1 2 1 8 1 5
g. Intraocular muscle injury 0 0 0 0 0 0 0 0
Cerebral and General 0 0 0 0 0 0 0 0
Overall Complications Rate 15.47% 15.38% 16.67% 15%
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Discussion

Orbital bony wall decompression is a well-established tech-
nique. Unfortunately, the incidence of complications still
cannot be eliminated. Although different techniques of
decompression have been used for the treatment of optic
neuropathy and palliation of signs and symptoms of TED since
the early twentieth century, only a few analyses have reported
follow-up of surgical complications.

Reductions in ocular signs and symptoms with orbital
decompression have been thoroughly proven, and
general patient satisfaction with the procedure is
high.781828 Unfortunately, good results are usually followed by
the incidence of complications.

In our investigation, we show that orbital decompression
improves the symptoms of TED with complications at the level
of 15.47%. We observed sinonasal and orbital complications
with no cerebral or general systemic complications. The most
common sinonasal complications were frontal recess disease
(frontal sinusitis), maxillary sinus mucocele, and hyposmia/anos-
mia (each of 2%), whereas among orbital complications, hypo-
esthesia of the infraorbital nerve—(V2 branch of the trigeminal
nerve)—was the highest (5%). In our material, the highest rate of
complications was observed in patients that underwent medial
and inferior wall decompression (16.67%). After endoscopic
medial wall decompression and medio-lateral wall decompres-
sion (also called balanced decompression) patients had fewer
complications (15.38% and 15%, respectively). Variations of the
post-surgical results and the frequency of complications may
result from differences in the surgical indications and phase
of disease. The preferred phase of the disease for the surgeri-
cal intervention is the inactive phase—the patient'’s stabilized
state. In such cases, the best results and the lowest complica-
tion rates are achieved. In our study group, over 90% of patients
underwent emergency surgery due to the risk of vision loss. The
difficult conditions in the surgical field and the unstable phase
of the disease favor the occurrence of complications and worse
postoperative outcomes.

Antisdel et al analyzed sinonasal complications after endona-
sal decompression and in their trial, 5.8% of patients had them,
with the most commonly occurring obstructive sinusitis (3.5%)
and more rarely nasal adhesions (1.2%) or hemorrhage (1.2%).
Similarly in our study group, one of the most common were
the symptoms of obstructive sinusitis. The authors showed
that the most common group of complications was sinonasal
complications, followed by orbital complications (68.5% vs.
31.5%).26 Leong et al compared various types of complications
that occurred after surgical decompression. They discussed
the complication rate after 15 different surgical techniques
grouped into 5 categories (external, endoscopic, transantral,
minimal, or combined access). An overall complication rate was
9.3%. The most severe types of complications (0.12%) were
total loss of vision and cerebral vascular incidents. The severe
complications were generally observed in external and transan-
tral access. The most common complication after endoscopic
decompression was maxillary sinusitis thatcorrelates with our
results.2® Another study by Sellari-Franceschini et al described
complications after different decompression techniques

Brozek-Madry et al. Postsurgical Complications in Orbital Decompression

performed in 946 TED patients. The most common complica-
tion was hypoaesthesia of trigeminal nerve branches (V1/V2),
which occurred in 17.5% of patients. The second group consti-
tuted cerebral complications—4.33% of cases. Chronic sinus-
itis or mucocele was diagnosed in 0.75% of patients. Similarly,
among sinonasal complications this was most common. Other
problems constituted corneal lesions (0.54%), subcutaneous
emphysema (0.5%), loss of vision (3.23%), hyposmia (0.33%),
hemorrhages or infraorbital bleeding, and oscillopsia (each
approx. 0.16%).2 Gulati et al described 3 cases of sinusitis in
re-examined patients who underwent bony wall decompres-
sion. They did not observe bleeding, infections, CSF leaks or
infraorbital numbness. Adhesions were not mentioned in their
analysis.® Jefferis et al described the treatment results of
55 patients (93 orbits) who were treated with modified lateral
wall decompression (Rose technique) (61 orbits). After surgery,
numbness in the temporozygomatic area was found in 24 % of
cases (13 patients), postoperative orbital inflammation in 3.6 %
of cases (2 patients), subdural hemorrhage in 1.8% of cases
(1 patient), corneal perforation in 1.8% of cases (1 patient), and
scleritis in 1.8% of cases (1 patient with comorbid rheumatoid
arthritis).* The comparison of the occurrence of complications
in the current literature are shown in Table 2.

Maxillary mucocele or frontal sinusitis is the most commonly
observed complication after orbital decompression. Maxillary
sinus mucocele is considered to be underestimated condi-
tion as it may remain asymptomatic.?2 In our material, we
found 2 mucoceles with 1 symptomatic mucocele that was
approached surgically. The patient with symptomatic muco-
cele had a hypoplastic maxillary sinus that originally leads to
poor maxillary sinus ventilation (Figure 2). After the inferome-
dial decompression, the fat tissue easily occluded the sinus
ostium. A closure of the middle antrostomy can be observed
in few percentage of patients (<5% of patients). It may
develop due to postoperative fibrosis. To prevent the closure,
many authors recommend to perform additionally an inferior
antrostomy.224 In our study group, we did not do this pro-
cedure. In case of maxillary sinusitis, both Antisdel et al and
Sellari-Franceschini et al advise a megaantrostomy/extensive
antrostomy.226

Frontal recess disease leading to frontal sinusitis after EOD
is commonly attributed to radical resection of anterosupe-
rior portion of orbital medial wall. It is a burdensome compli-
cation that may require surgical reintervention which aims at
unblocking occluded frontal sinus ostium. Both Antisdel et al
and Sellari-Franceschini et al advise to keep superior/anterior
portion (one-third) of lamina papyracea in place to avoid fron-
tal sinus ventilation impairment due to excessive prolapse of
orbital fat into the superior aspect of the recess.??52¢ Moreover,
they highlight that most of the patients with sinusitis after
orbital decompression in their material had sinusitis prior
to decompression. Thus they point that sinus inflammatory
problems should be addressed in order to avoid complications.
Another way to prevent frontal sinus blockage in the area of
frontal recess after the orbital decompression is to proceed
posteriorly to the anterior ethmoidal artery. The anterior eth-
moidal artery lies approximately 9 mm posteriorly to the fron-
tal recess.?® Among our patients, only one presented with a
history of asthma and allergic rhinitis, while the rest did not
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Table 2. Comparison of the Occurrence of Complications in the Current Literature

Number of
Patients

(Number of

New Onset or

First Author,
Date of

General Worsening

Complications

Cerebral
Complications

Sinonasal Orbital
Complications

Complicaions

Complication

Type of
Decompression

Diplopia

Rate
9.8%

Orbits)
2315 (4176)

publication

No data

Different types

Leong (2009)

No data

50 (86) EOD 5.8% 5.8%

9646 (1762)

Antisdel (2013)

Sellari-

20%

5.28% 1.29% 17.6% 3.78% 0%

Different types

Francschini
(2016)

No data

8%
No data

No data
No data
15.4%

EOD

Different types

37 (66)
55 (93)
51 (84)

Gulati (2015)

1.8% No data 18%
16%

0%

31.2%

Jefferis (2018)

Authors
Results

0%

71%

8.3%

Different types

EOD, Endoscopic orbital bony decompression.
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Figure 2. Computed tomography of a patient with frontal sinusitis
that occurred 6 months after orbital decompression and required
surgical treatment (arrow—superior bulla of the middle turbinate).

present any paranasal sinus problems prior to the surgery. Still
acute sinusitis after orbital decompression may trigger further
problems especially if any anatomical variations of the lateral
wall are present such as middle turbinate bulla close to its
superior attachment.

An important area of interest in EOD is the role of middle tur-
binate. It is not advised to perform a middle total turbinec-
tomy as this can be associated with frontal sinus blockage and
hyposmia. If the ethmoidectomy is complete, extrusion of the
orbital contents in the ethmoid cavity is generally sufficient to
get optimal results."* However, Sellari-Franceschini et al advise
to remove lower two-thirds of the middle turbinate in endo-
scopic approaches and perform a complete sphenoidotomy
to secure adequate ventilation of the sinuses.? Rishi et al com-
pared two middle turbinate operative approaches: (1) the middle
turbinate approach (the middle turbinate was partially or com-
pletely resected at the time of the operation) and (2) the middle
turbinate sparing approach (the middle turbinate was medially
fractured to gain access to the maxillary ostium but was not
resected). They described that resection of the middle turbinate
allows to create a larger space for orbital fat herniation and leads
to a decreased incidence of postoperative obstructive sinusitis—
the middle turbinectomy approach was more likely to show a
reduced incidence of postoperative sinusitis (P=.014).24

Management in case of frontal sinusitis after orbital decom-
pression depends on its pathogenesis—it may be related either
to adhesions formed after surgery in this region or to obstruc-
tion of frontal ostium with orbital fat or due to acute or chronic
inflammatory disease. By resecting the middle turbinate,
Antisdel et al and Rishi et al address the possible occupation
of frontal recess by the decompressed orbital contents.2426 If
frontal recess disease is caused by adhesions, in some cases
their removal may be sufficient in restoring the patency of
frontal sinus. Obstruction with orbital fat requires careful anal-
ysis of the anatomy with careful decision on the approach. In
case of the obstruction of frontal sinus ostium, the approach
includes agger nasi route and stenting of the newly formed
ostium—drainage anterior and superior to the decompressed
orbital contents. If agger nasi route is unavailable due to ana-
tomical conditions, then the contralateral approach may be
utilized with frontal intersinus septectomy.®® Tatehara et al
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describe endoscopic modified Lothrop procedure in patients
with frontal sinusitis post-orbital decompression.?® In our
case—removal of middle turbinate altogether with agger nasi
cell opening with temporary stenting solved the problem.
Initially, we performed resection of only anteroinferior portion
of the middle turbinate but finally we decided to resect middle
turbinate up to its attachment to the skull base to unblock the
area of frontal ostium.

Chronic inflammatory disease should be primarily addressed
pharmacologically and facing lack of improvement—treated
surgically.

Hyposmia/anosmia was reported in patients operated with
endonasal approach—0.33%.2 Interestingly in CT's of our
patients with hyposmia/anosmia no changes adjacent to olfac-
tory mucosa were observed. We hypothesized that in some
patients, the nasal airflow changes due to orbital fat spread
in the nasal cavities what may change patients’ response to
olfactory stimuli.

The incidence of subcutaneous emphysema is very rare (usu-
ally less than 1%).2%2¢ In our study group only 1 person (2%)
suffered from subcutaneous emphysema. Most the patients
strictly follow the postoperative recommendations to avoid
blowing the nose, what prevents from such complication. In
case of subcutaneous emphysema the follow-up shows spon-
taneous recovery. Moreover, the possible explanation of the
rarity of subcutaneous ephysema after orbital decompression
might be the lack of narrow opening and air entrapment—valve
mechanism emphysema. Instead we create a large soft-tissue
space with different physical properties than in the situation
when only lamina papyracea is slightly dehiscent.

In our study, new-onset diplopia occurred in 10% (5/51) of
patients and worsening of pre-existing diplopia took place in
6% (3/51) of patients (16%, 8/51 patients). Twenty-five per-
cent of patients (7/28) with diplopia required subsequent
ophthalmological rehabilitative surgery. In total pre- and post-
operatively 45% (23/51) patients reported no diplopia, in 10%
(5/51) patients diplopia resolved after surgery.

Leong et al mentioned that TED patients undergoing orbital
decompression more often struggle with periodic or new-
onset diplopia rather than improvement of pre-existing
problems.2® The incidence of diplopia after orbital surgery
is common and technique dependent. At the beginning of
the early fifties of the twentieth century, experience with
transantral decompression revealed a high rate of diplopia
approaching 70% in several reports. Later studies with more
conservative bony wall removal (e.g., intranasal or transorbital
approaches) tended to decrease the number of cases of new-
onset diplopia or worsening of pre-existing diplopia at a rate
of 15-35%.%" Preservation of an orbital rim during removal of
the inferior wall reduced the risk of diplopia.®23® Lateral wall
decompression as a single method of treatment induced a
small incidence of postoperative strabismus, typically under
10%, ranging between 0% and 38%.4%! After balanced medial
and lateral wall decompression, Sellari-Franceschini et al
reported new onset or worsening of diplopia in 20% of their
patients.®* Preoperatively, Fabian et al reported primary gaze
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diplopia in 57% of patients with inferomedial wall decompres-
sion. Postoperatively, 33% of these patients had new-onset
diplopia, and 7% required strabismus surgery.?’

The weakness of this study is the choice of decompression
technique that changed after 2 years of the study when the
balanced decompression was initiated. And its value is patient
selection—most patients in study group were operated due to
compressive optic neuropathy (61%) and sight-threatening
orbitopathy (31%). Only two patients were operated for cos-
metic reasons (4%).

Conclusion

Orbital decompression is an effective and safe method for the
treatment of TED. Surgery is associated with low rate of com-
plications and relatively low rate of new onset or worsening of
already existing diplopia. Surgeons currently abandon opera-
tions using external approaches and choose minimally inva-
sive endoscopic techniques that have fewer complications.
Patients must be informed about the possibility of complica-
tions which might require additional procedures. This phenom-
enon can occur in 10-20% of operated patients.

Most common sinonasal complications include sinusitis and
mucocele formation due to poor ventilation. Upper respira-
tory tract infection triggers the occurrence of complications.
Primary surgical intervention should be limited in the frontal
recess region, with particular emphasis on the anterosuperior
portion of the orbital medial wall. Patients with anatomical
variations of the lateral nasal wall or hypoplastic maxillary sinus
require more attention and careful preoperative planning to
avoid the mucocele formation. Middle turbinate resection may
be considered in revision cases.
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