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Orhital dccompression fbr the trentment of Craves' orbitopathy is an invuluuble technique for patients

with proptosis. exposure keratopathy, or optic neuropathy. The expanding role fbl transnasal endo-

scopic surgery leads to a naturarl extension tbr the managemcnt of sclcctcd orbital tumors and
fibro-osscous lcsions with orbital extension. Traditional open approaches tlrat have been clescribed over
the past century are limited by suboptirnal visualization and carry the morbidity of incisions within tlre

tacial skin, oral cavity, orconjunctiva. [,ndoscopic orbital clecompression allows fbrsaf'e ancleffective
dccomprcssir:n of thc mcdial and inf'erior orbital walls with minimal morbidity to the patient.

O 2008 Elsevier [nc. AII rishts reserved.

Craves' disease is an autoimmune disorder that most
conrmonly presents in patients with hyperthyroidism. tn
f1Vo to 5oo/a of patients, an ophthalmopathy develops
caused by enlargcmcnt of orhital fat and muscles with
resultant proptosis.''2 Although the mechanism for thcsc
changes is not completely understood, autoantibodies di-
rected against the extraocular muscles and intraorbital adi-
pose tissue are thought to stimulate a lymphocytic inflam-
ntaLion and deposition of mucopolysaccharides into the
orbital tissues. In addition to proptosis, clinical manil-esta-
tions of Graves' orbitopathy include [earing, photophobia,
and corrjunctival injection. More severe disease can lead tcr
diplopia and visual loss fr<lm exposure keratopathy witli
corneal ulccration and optic ncuropathy.

ln Craves' diseasc, thc clinical course of the thyroid
disease is independent to the progression of orbitopathy.
Patients may experience ophthalmic findings at any point
during the course of Graves' disease. even afiel the hyper-
thyroidisnr has been treated.

During l"he past centLlry. a variety of techniques for
decompressing the orbit by removal of I to 4 bony walls
have heen described by specialists in the fields of ophthal-
mology, otolaryngology, plastic surgery, and neurosur-
gery.r-6 tn the early 1990s, aclvancement of endoscopic
sinus sr-rgery led to thc application of these techniques tor
transnasal decompression of the orbit-7'8 Expcricnce- has
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demonstrated endoscopic orbital decompression to be a safe
and el'lbctive technique for the treatment of Graves' or-
bitopathy. Compared with previously described approaches
for orbital decompression, the endoscopic Leclrnique allows
f.or enhanced visualization of the orbital walls and skull base
with dccreased patient morbidity.

Patient selection

Endoscopic orbital decompressiorr is indicated fbr paticnts
with rnoderate-to-sevele symptoms of Craves' orbitopathy.
Indications include exophthalmos. exposure keratopathy.
diplopia, and optic neuropathy. Corticosteroids rnay be used
as a temporizing measure Lo decrease orbital inflammation
and halt enlargement of orbital contents. but are not suc-
ccssful in providing lon-t-term benefit wi[hr-ru[ prolonged
usagc. Orbital radiation fot Graves' diseilse is controversial.
and its efficacy has bccn cheillenged by 2 randonrized pro-
spective trials."'"' [t is pref-erablc to pcrfbrm orbital decom-
pression at least lB months after the onset of Gravcs' or-
bitopathy. however. severe symptoms with optic neuropathy
during the acute phase may warrant immediate treatment.

Endoscopic orbital decompression also can be used to
gain access to the orbit lbr removal of benign orbital tumors.
hiopsy of indeterminate lesions. or as palliative therapy for
mii l ignant tumors causing visual symptoms. This endo-
scopic orbital decompression approach may be suitable for
tumors located medial to thc optic nerve. as well as sinona-
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Figure 1 View of the right nasal cavity after a wide maxillary antrostomy and sphenoethmoidectomy are performed. The skeletonized
lamina papyracea is lractured with a spoon curette.

sal or skull-base tumors with extension into the orbital
compartment.

Surgical technique

Endoscopic orbital decompression allows for removal of the
entire medial orbital wall, as well as the medial portion of
the orbital floor. This procedure is usually perfonned in
patients under general anesthesia; however, locai anesthesia
with sedation can be used tbr patients with significant med-
ical comorbidities or for surgery on an only-seeing eye.r I

The patient is positioned supine on the operating room
table with a similar surgical set-up for that of endoscopic
sinus surgcry. Topical vasoconstriction is achieved with
either oxymetazoline (0.05Vo) or cocaine (4Vo). The eyes are
maintained in the surgical field, and scleral shells are placed
to protect the cornea during surgery. The mucosa of the
middle turbinate and lateral nasal wall is infiltrated with
lidocaine (IVo) with epinephrine (1:100,000). tf a septal
deviation obstructs visualization of the middie meatus re-
gion, a septoplasty is performed before commencing orbital
decompression^

Remova[ of the medial orbital wall and floor

Exposure of the lamina papyracea and orbital floor is
achieved through standard endoscopic sinus surgery tech-
niques, with several modifications. Routine removal of the
middle turbinate is performed to allow for wide exposure of
the orbit. A large maxillary antrostomy is created to provide
access to the orbital floor. Sphenoethmoidectomy with skel-
etonization of the lamina papyracea is performed to allow
room for the herniated orbital contents, and provide land-
marks of the sphenoid ostia and ethmoid roof for maximal
decompression.

The lamina papyracea is penetrated with a blunt insffument
such as a spoon curettc (Figure l)- Elevators are used to clear
the underlying periorbital from the thin bone of the lamina
papyracea. Bony fragments are removed with a Blakesley
forceps (Figur 2). Excision of bone proceeds superiorly to the
skull base, posteriorly to the antedor wall of the sphenoid
sinus, zmd anteriorly to the maxillary [ine. Removal of bone in
the region of the frontal recess is avoided to prevent obstruc-
tion of the frontal sinus by the hemiated orbital fat.

The medial ponion of the orbital floor is excised by
downfracturing the bone with a spoon curette or heavier
mastoid curette (Figure 3). This step can be a challenging

Figure 2 A Blakesley forceps is used to remove fragments of
the lamina papyracea. A Freer elevator may be used to separate the
thin orbital bone fi'om the underlying periorbita.
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Figure 3 A spoon or mastoid curette is used to down-fiacture
the rnedial portion of the orbital floor. The floor is removed medial
to the infraorbital canal-

maneuver if there is thick bone along the medial orbital
floor. A 30o endoscope and angled forceps may facilitate
removal of bone. The infraorbital nerve marks the laterai
limit of bonc removal, and the canal of this nerve'is a natural

cleavage plane during downfracture'maneuvers.

Incision of the periorbita

Once the lamina papyracea and medial orbital floor have
been removed and the periorbita exposed, a sickle knife is

used to penetrate the periorbita at the posterior limit of

decompression (anterior wall of the sphenoid sinus). Care

should be taken to not bury the tip of the sickle knife,

because there is potential for injury to orbital contents.

The incisions are made in a posterior-to-anterior direc-

tion, so that prolapse of herniated fat does not obstruct

visualization. [n patients withor-rt preoperative diplopia or

optic neuropathy, a sling technique is used to reduce

herniation of the medial rectus muscle and minimize

postoperative diplopia.t2 This technique piaces parallel

incisions spaced l0 mrn apart to preserve a strip of
periorbita over the medial rectus muscle (Figure 4). The

sling technique is not employed when maximal decom-
pression is needed, such as in the case of visual loss from

optic neuropathy. A sickle knite is used to carefully

incise remaining fibrous bands that are often found within

the orbital fat. Palpation over the globe can help identify

these bands and facilitate prolapse or fat herniation (Fig-

ure 5). Nasal packing is avoided to avoid pressure in the

region of the orbital apex and optic nerve.

Extended applications

For select orbital tumors or adjacent lesions with in-

traorbital extension, endoscopic orbital decompression

can be used to gain access to the orbit for excision,

biopsy, or palliation of these masses. The orbital walls

are exposed in similar fashion; however, removal of

lamina papyracea may be limited to the specific area of

resection. ldentification and retraction of the medial and

inferior rectus muscles can be performed to allow tor

dissection of intraconal lesions posterior to the globe.

Care should be taken to avoid injury to the optic nerve.

The use of image guidance can be helpful in identifying

PERIORSITA

ORBITAL FAT

AREA OF ORB{TAL SLING

Figure 4 After bony decompression, a sickle knife is used to incise the periorbita. In patients without optic neuropathy, a sling of fascia

may be prescrvcd overlying the medial rectus muscle to minimize postoperative diplopia.



Platt, Sindwani, and Metson Endoscopic 0rbital Decompression 765

A

Figure 5 Afler decompression, orbital fat protrudes into the ethmoid and maxillary spaces. (A) With the orbital sling technique, a strip

of periorbita remains ro support the medial rectus muscle and reduce the incidence of postoperative diplopia. (B) Maxirnal decompresston

can be obtained for patients with optic neuropathy by removal of thc entire periorbita, including the sling.

landmarks, but should not be solely relied on as the

orbital contents shift with decompression maneuvets.

Postoperative care i

Patients typically are monitored for bleeding in the hos-

pital overnight. They are discharged with a 10-day course of

antistaphylococcal antibiotics and instructed to irrigate the

nose with saline solution twice a day to clear mucus and

debris. Any remaining debris is cleared tiom the operative

site under endoscopic visualization at the first postoperative

otfice visit I week after surgery.

Results

The goals of orbital decompression vary depending on

the indication for the procedure. [n patients with com-
pressive optic neuropathy, restoration of visual deficits is

the goal, whereas in patients with corneal exposure or

severe proptosis, ocular recession may be the primary

endpoint. The amount of orbital decompression that is

needed depends on the clinical scenario, and will dictate
the technique and approaches that are used. Endoscopic
decompression alone averages an ocular recession of 3.5
mm (range 2--5.5 mm), whereas the addition of concurrent
lateral decompression provides an additional 2 mm of
globe recession. l3

Complications

New-onset diplopia or worsening preexisting diplopia has

been reported to occur in anywhere from l5%o to 64Vo of
patients undergoing orbital decompression for Graves' dis-
ease.8'' I'r3-t6 Thic finding is thought to be the result of change

in vectors of the abnormal extraocular muscles with ocular

recession. All patients should be informed of the possibility of

postoperative diplopia and need for sftabismus surgery. Al-

though several techniqucs have been described to decrease

diplopia, the aforementioned orbital sling techniquer2 and a

balzmced clecompressionl4'17-t8 with a concurrent lateral exter-

nal component are advocated by the authors.

Postoperative epistaxis, which occurs in less than 57o of

patients, is most commonly observed along the posterior

remnant of the resected middle turbinate. Bleeding is man-

aged through the use of endoscopic identification and cau-

terization of the blceding site. Packing is avoided to limit

pressure on the orbital contents. Persistent bleeding is man-

aged with ligation of the sphenopalatine artery.

The incidence of postoperative infection is reduced with

the use of antistaphylococcal antibiotics. Creation of a large

maxillary antrostomy and limited bone removal in the re-

gion of the frontal recess lrelps to prevent postoperative

ostial obstruction and sinusitis.
If the maxillary antrostomy is extended too far anteriorly

through the thick bone of the frontal process of the maxilla,

transection of the lacrimal duct with postoperative epiphora

and dacryocystitis may be seen. In this scenario' endoscopic

dacryocystorhinostomy may be performed to re-establish

lacrimal drainage. Cerebrospinal fluid leak and blindness

are very rare complications that havc been reported with

endoscopic sinonasal surgery.

Conclusion

Endoscopic orbital decompression provides successful treat-

ment for patients with Graves' orbitopathy. Excellent visual-

ization of the orbital apex and skull base allows for effective

reduction in proptosis with minirnal patient morbidity. The
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expanding role for transnasal endoscopic surgely leads to a
natural extension for the management of selected orbital tu-
mors and fibro-osseous lesions with o$ital extension. These
advanced procedures should be performed by surgeons who
have significant experience in endoscopic techniques.

References

l. Brent G: Graves' disease. N Engl J Med 358:2594-2605, 2008
2. Kronlein R: Pathology and surgical EeaEnent of desmoid orbital cysts.

Beitr Klin Chir 4:149-163. 1889
3. Scwall E: Operative control of progressive exophthalmos. Arch Oto-

laryngol Head Neck Surg 24:621-624, 1936
4. Hirsch O: Surgical decompression of exophthatnos. Arch Otolaryngol

Head Neck Surg 5l:325-331, 1950
5. Naffziger HC: Progressive exophthalmos. Ann R Coll Surg Engl

l5:I-24. 1954
6. Walsh TE, Ogura JH: Transantral orbital decompression for malignant

exophthalmos. Laryngoscope 67 :544-568, 1957
7. Kennedy DW, Coodstein ML, Miller NR, Ztrueich SJ: Endoscopic

transnasal orbital decompression. Arch Otolaryngol Head Neck Surg
Il6:2t5-282, 1990

8. Michel O, Bresgen K, Russmann W, et al: [Endoscopically-controlled
endonasal orbital decompression in malignant exophthalmosl, Laryn-
gorhinootof ogie 7 A:656-662, 199 1

9. Gorman CA, Garrity JA, Fatourechi V, et al: A prospective, random-
ized, double-blind, placebo-controlled study of orbital radiotherapy for
Graves' ophthalmopathy. Ophthalmology 1 08: I 523- I 534, 200 I

10. Mourits MP, van Kempen-Harteveld ML, Garcia MB, et al: Radio-
therapy for Craves' orbitopathy: Randomised placebo-controlled
study. Lancet 355:1505-1509, 2000

11. Metson R, Shore JW, Gliklich RE. et al: Endoscopic orbital decom-
pression under local anesthesia. Otolaryngol Head Neck Surg I l3:661-
667. t995

12. Metson R, Samaha M: Reduction of diplopia following endoscopic
orbital decompression: The orbital sling technique. Laryngoscope I 12:
t753-r757, 2002

13. MeLson R, Dallow RL, Shore JW: Erdoscopic orbital decompression.
Laryngoscope 104;950-957, 1994

|.4. Shepard KO, Levin PS. Tenis DJ: Balanced orbital decompression for
Graves' ophthalmopathy, Laryngoscope I 08: I 648- I 653, 1998

15. Wright ED, Davidson J, Codere F, et al: Endoscopic orbital decom-
pression with preservation of an inferomedial bony strut minimization
of postoperative diplopia. J Otolaryngol 28:252-256, 1999

16. Eloy P, Trussan C, Jouzdani E, et al: Transnasal endoscopic orbital
decomprcssion and Graves' ophtalmopathy. Acta Otorhinolaryngol
Belg 54:165-174,2400

17. Unal M, t"eri F, Konuk O. et al: Balanced orbital decompression
combined with fat removal in Graves' ophthalmopathy: Do we really
oeed to rsmove the third wall'? Ophthal Plast Reconstr Surg 19:112-
I 18, 2003

18. Graham SM, Brown CL. Caner KD. et al: Medial and lateral orbital
wall surgery for balanced decompression in thyroid eye disease. La-
ryngoscope t l3: t206- 1209, 2003


