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Pneumosinus Dilatans of the Sphenoid Sinus Presenting With
Visual Loss

Craig A. Skolnick. MD, Mahmood F. Mafee, MD, and James A. Goodwin, MD

Objective: To reporl 3 cuses of pneumasinus dilatans of the
sphenoid sinus associaled with visual loss.

Materials and Methods: Retrospeciive case series describing
history of visual loss, visual exanunavon, visual field delicits,
and radwlogic imaging.

Results: Thice patiems developed visual loss associated with
prenmosinus dilatans of the sphenoid sinus.

Conclusions: Pneumosinus dilatuns of the sphenoid sinus is a
rare disorder thal should be considercd in patienis presenling
with unexplmocd visual loss.

Key Wards: Optic neuropathy —Pneumosinus dilatuns—
Sphenowd sinus.

Pneumosinus dilatans is a rure condition in which di-
lated paranasal sinuses lined by normal mucosa are filled
with air. Classically. there is no overlying osscous hy-
pertrophy or destruction of bone. The frontal sinus is the
most commonly affecied, bul the sphencid sinus is the
most important for visual loss because of its intimate
relation wilth the optic nerve in the optic canal. This
report concerns three patients with visual symptoms and
sphenmdal pneumosinus dilatans.

CASE REPORTS

Case 1

A 48-year-old African-American woman had gradual
painless loss of vision OD over 6 months. She has had
diffuse, nonlocalizing headaches for 3 years, occasion-
ally associated with nausea. There is no history of
trauma. She has euthyroid thyroidomegaly, hyperpar-
athyroidism, early menopause. and Zollinger-Ellison
syndrome wilh severe peptic ulcer disease. She has had
yearly prolactin levels and thyroid function tests, the re-
sults of which have been normal. Her visual acuity was

Manuscnipt received February 17, 2000, accepted June 27, 2000.

From the Depanimem of Ophthalmulogy and Visual Sciences, Uni-
versity of Ilinois at Chicago College of Medicine, Chicago, llinois;
and the Department of Radiology, Umiversity of Wlinms at Chicago
College of Medicine, Chicago, 1llinuis,

Address correspondence and reprinl requests to James A, Goodwin,
M.D.. Department of Ophihatinology and Visual Sciences, Umversity
of Illinois i Chicago College of Medicine, 1855 West Taylor Street,
Chicago IL 60612.

259

hand motions OD and 20/20 OS, with a relative afferent
pupillary defect OD. Goldmann visual field testing OD
showed a large absolute nasal and central defect. The
visual field was normal OS. Fundus examination showed
temporal pallor and increased cupping of the nght opuic
disc and normal lelt optic disc. Computed tomography
(CT) showed dehiscence of both oplic canals (right
greater than left), with the intracanalicular portion of the
right oplic nerve seen in close contact with the air (Fig.
1A). Magnetic resonance imaging (MRI) with gadolini-
um contrast showed extensive pneumanzation of the
sphenoid bone exiending loward the right optic canal
with an area of air intensity adjacent to the right optic
nerve (Fig. 1B).

Case 2

A 26-year-old Hispanic woman with rhinitis had im-
mediate loss of the upper field of vision OD after blow-
ing her nose. There was some recovery of visual field
after an hour, leaving a permanent nasal scotoma that
respected the horizontal midline and exiended nearly 1o
the physiologic blind spot (Fig. 2). The visual field was
normal OS. She experienced some transient flashing pink
lights in the part of the upper field that recovered. She
denies trauma or headaches. Visual acuity was 20/25 OD
and 20/15 OS, with no relative afferent pupillary defect.
Examination 2 years after presentation showed sectoral
pallor of the inferotemporal optic disc with correspond-
ing loss of nerve fiber layer siriations. Examination |
year after onset had not shown these findings. MRI with
gadolinium contrast showed pneumatization of the sphe-
noid sinus and posterior ethmoid cells adjacent 1o the
optic canal. CT of the orbits showed an area of bony
dehiscence between the right posierior ethmoid air cell
and the floor of the optic canal. This bony wall was intact
on the left side (Fig. 3).

Case 3

A 25-year-old white man had eight episodes of tran-
sient visual loss OS over a 6-month period. A typical
episode began with a patchy central and peripheral dark-
ness that progressed over 2 minutes, leaving a small cen-
tral island, which then closed completely, a1 which time
the eye hud no light perception. This lasted approxi-
mately 15 minutes, followed by gradual opening in &


http:dilar;:r.ns

C. A. SKOLNICK ET AL.

FiG. 1. Case 1—CT (1a) reveals dehiscence of both optic canals (righl greater Ihan teft) with the inlracanalicutar portion of the right optic
nerve seen n close contact with the ar (arrow), MRI wilh gadolinum contrast (1b) demonstrales extensive pneumatizalion of the
sphenoid bone extending towards the righl opuc canal with an area of air intensily adjacent to Lhe right oplic nerve, Arrow indicates air
indenling optic narve from below. MRI and CT images are anhanced for conlrast only.

patchy fashion. He denied any particular activity, event,
or posture lemporally related (o the attacks., There has
never been pain or headache associated with the attacks,
but occasionally be has had a steady pressure over his
temples and behind his eyes. Visual acuity was 20/15 OU
without afferent pupillary defect. Results of Goldmann
visual fields and fundus examination were normal OU.
Work-up for collagen-vascular disease indicated an el-
evated anti-Smith antibody. CT showed extensive pneu-
matization of the sphencid bone with extension into the
lesser wing of the sphenoid and anterior clinoid adjacent
10 the left optic canal (Fig. 4). Part of the optic canal was
dehiscent, and the optic nerve appeared (o be in close
contact with the air space.
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DISCUSSION

Frontal preumosinus ditatans was first fully desenbed
by Benjamin in 1918 (1). Lombardi et al. (2) reviewed
the literature in 1967 and found 51 cases. with 39 in-
volving the frontal sinus and only five involving the
spheno-ethmoidal sinus. Most patients were mate (48 of
51). and most were between 20 and 40 years of uge. The
presentation depends on the sinus affected. Frontal sinus
involvement may produce localized tenderness or vari-
able proptosis secondary to orbital communication.
Complainis may include headache and visual distur-
bances such as decreased visual acuity, bitemporal hemi-
anopia, and diplopia secondary 1o motility disorder. The

FIG. 2. Case 2—Saectoral paller of Ihe nght
inferolemporal oplic disc (Detween arrows)
wilh loss of nerve fiber layer striabons Cor-
responding 0D visual lield depicts nasal
scotoma thal respects the horizental midhng
and extends nearly o the physiclogic bing
spot. Normal lefl oplic disc and visual lieid.
Boih disc photos are equally enhanced for
color and conlrast
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FIG. 3. Case 2—CT shows an area of bony dehiscence between
the nght posterior ethmoid air cell and the floor of the opiic canal
{arrow). This bony wall 1s intact on the left side CT images are
ennanced for conlrast only.

differential diagnosis includes mucocele, acromegaly,
pneumatocele. fibrous dysplasia, and Swurge-Weber syn-
drome. There is a predilection for cerain sites: the laleral
recesses of the (rontal sinuses, the superior recess ol the
maxillary sinus, the sellar region in the spheno-ethmoidal
stnuses. and the orbit with antervior ethmoidal involve-
ment.

During development, ethmoid sinus cells expand
within the ethmotid box, leading to compression and dis-
placement of cancellous bone, forming compact bone.
The stimulus {or pneumatization of the paranasal sinuses
is thought (0 be growth of the mucosal lining into bone.
Sinuses grow slowly untii puberty, after which they grow
rapidly to their adutt size. There is a wide vanability in
“normal pneumatization” of the paranasal sinuses, with
the sphencid sinus showing the most variability. Pneu-
matization of the sphenoid sinus may occur in the dor-
sum setla, the clivus, the chinoid processes, pierygoid
plates. and the greater and lesser wings ol the sphenoid
bone. Simple aeration of the anterior chnoid without en-
largement or bulging is a normal varianl, occurring in
13% of the population {3). Explanation for sinus dilata-
tion remains speculative. Suggestions have included con-
genitat abnormality, inflammation {4). and a valve-like
obstructive mechanism of the sinus (5). Pneumosinus
dilatans may be static for some lime, and then over-
prowth may rapidly vcear.

Pneumosinus dilatans has been associated with menin-
gioma and (ibro-osseous disease. Lloyd (6) described six
cases presenting with proptosis. three of which had me-
ningioma associated with fronto-ethmoidal sinus dilata-
von. Two patients with fibrous dysplasia had maxitlary
antral dilatation, and one patient with an ossifying fi-
broma of the posierior orbit had fronto-ethmeidal sinus
dilatation  Wiggli and Oberson (7) reporied seven pa-
tienis with anterior chiasmatic angle meningiomas asso-
ciated with spheno-ethmeid dilatation with variable de-
grees of hyperostosis. This same relationship has been
reported without averlying hyperostosis (8). Hirst et al.

(4) have reported three cases of sphenoidal pnenmosinus
dilatans associated with intracanalicular meningiomas of
the optic nerve sheath without adjacent hyperosiosis.
Two of these cases had bilateral meningiomas. Spoor el
al. (9) described a case of pneumosinus dilatans of the
frontal and sphenoid sinuses in combination with Klip-
pel-Trenaunay-Weber syndrome (port-wine hemangio-
mas, deep venous abnormalities, and soft tissue and bony
hypertrophy) and familial Adie’s pupil who developed
bilateral optic nerve sheath meningiomas. Patiems with
sphenoidal pneumosinus dilatans and unexplained pro-
gressive visual loss may have occult meningiomas of the
optic nerve sheath missed with standard neuroimaging,

Pneumosinus dilatans without an associated patholog-
ic process rarely causes visual loss. A total of 11 cases
have been previously reported in the literawre (2,5,10-
16}. Two patients underwent craniotomy, and two un-
derwent sphenoid sinus decompression. Sugita et al. (5)
described a young man with multiple episades of iran-
sient bilaleral complete blindness, occurring while driv-
ing up a mountain or after take-off in an airplane, His
visual acuity at presentation was counting fingers OD
and 20/30 OS, and tomograms suggested bone defects in
the sphenoid sinus around the oplic canals. The attack
wias inducible i a hyperbaric chamber when the aimo-
spheric pressure was lowered. The patient underwem
sphenoid sinus decompression via trans-maxiitary sinu-
sotomy. Posloperatively, the patient’s visual acuity im-
proved to 20/70 OD and 20/20 OS, and he did not have
a recurrent episode of Lransient blindness, even when
rechallenged in the hyperbaric chamber. The authors
speculated that sir inside an abnormally large sphenoid
sinus can expand under decreased atmospheric pressure
and push the optic nerve through a bony defect, thus
causing a disturbance of the regional blood flow.

Approximately ] mm of optic canal wall separates the
optic nerve from the sinus cavity. Excessive pneumati-
zation can lead to thinning and gross dehiscence of the
canal wall. The optic nerve is bound within the optic
canal by the dural sheath and is relatively immobile and
susceplible o loca! forces. Radiographic (CT) studies of
patients with inllammatory sinus disease and suspecied
optic nerve disease have shown up to 3% of optic nerves
contact or protrude slightiy into the posterior ethmoid air
cells (17.18), and the optic canal traverses or bulges into
the sphenoid sinus in 6% 10 8% of patients (18,19). The
frequency of dehiscent bone belween the spheneid sinus
and the eptic nerve is 4% in lwo independent cadaveric
studies ¢20,21). CT studies have shown up to a 24%
incidence of optic canal bony dehiscence as defined by
absence of bone density along the medial wall of the
optic canal (18). Differences in frequency may be attrib-
utable to inability (0 visvally discern bone thickness less
than 0.5 mm on a CT examination. The presence of
anterier clinoid pneumatization increases the likelihood
of oplic nerve exposure and canal dehiscence (18).

The mechanism leading to oplic neuropathy is uncer-
1ain. With direct communication belween the sinus and
the optic canal, one could postutate a direct compressive
effect by mucosa or air leading to ischemic damage.
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FiG. 4. Case 3—CT demonslrates exiensive pngumalizalion of the sphencid bone with extension in1o the lesser wing of the sphenoid and
anterior chinoid {4a, 4b straight arrow) adjacenl Lo the leli oplic canal (da curved arrow). Part of Ihe oplic canal 1$ dehiscent and the oplic
nerve appears 1o be in close contact with the air space (4a, 4b straight arrow). CT images are enhanced for contrast only.

Upward displacement of both the pituitary fossa and
planum sphenaidale with distortion of the tuberculum
sellae may cause dircet compression of the optic chiasm
or interfere with chiasmal circulation in patients who
present with bitemporal visual field defects (22). Three
of 11 previously reported cases had this radiologic find-
ing (2.13.15).

None of the three cases presented herc underwent sur-
gical decompression, It is possible that an occult menin-
gioma of the oplic nerve sheath exisis in these patients,
Patients with unexplained oplic atrophy and normal neu-
roimaging should be followed-up as meningioma sus-
pects. Patients should receive periadic CT and MRI, with
special attention to the optic canals and sellar region.

These cases represent the association of a specific ra-
diographic finding with three different clinical presenta-
tions. Because of the small number of cases and varying
subjective and objective data. it is difficult 10 climcally
characterize sphenoidal pneumosinus dilatans. Although
cases |1 and 2 displayed optic neuropathy, one cannot
definitely determine the cause to be pneumosinus dila-
tans. Case 2 did not have a detectable relative afferent
pupillary defect on examination. It is possible that the
disparity in optic nerve function was not detectable, be-
cause the 1otal area of affected visual field was small,
Videcpupillography was not available when this patient
initially presented. Case 3 lacks objective evidence of
optic nerve disease. This patient may in fact be having a
varianl of visual migraine; however, the association of
his exclusively left eye symptoms and pneumosinus di-
latans on the same side is compelling.

Because this is a rare disorder, it is not clear how to
manage these patients. It has been suggested that sudden
clevation of the intrasinus pressure as with sneezing or
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with altitude change may cause direct damage to an ex-
posed aptic nerve, Our second patient {case 2) is a dra-
matic example of this mechanism, and for her, surgical
options aimed at preventing future attacks or progressive
optic neuropathy must be considered. These would n-
clude creating an outlet for decompression from the
sphenoid into the maxillary sinus (transmaxillary sinu-
sotomy), enucleating the sinus to remove the mucosal
lining (because it is thought to be the stimulus for pneu-
matization [12]), or packing the stnus wilh fat {o tam-
ponade a bony dchiscence in the optic canal,
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