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A Rare Complication After
Transcanalicular
Dacryocystorhinostomy: Tissue Necrosis
and Nasal-Cutaneous Fistula
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Abstract: Transcanalicular dacryocystorhinostomy
(TCDCR) with diode laser is a minimally invasive tech-
nique with good cosmetic results. The reported compli-
cation rate is low. In this brief report, the authors
describe a patient with tissue necrosis and nasal-cutaneous
fistula after TCDCR. A 65-year-old woman attended the authors’
clinic 1 month after TCDCR. Examination revealed a large tissue
defect and nasal-cutaneous fistula in the medial canthal region.
Aspergillus growth was noted in culture specimens taken from
the nasal cavity. The patient was treated with intravenous am-
photericin B. The treatment resulted in granulation and closure
of the defect.

T ranscanalicular dacryocystorhinostomy (TCDCR) with
a diode laser is a minimally invasive approach that has

been shown to restore nasolacrimal patency.1,2 It operates
at a wavelength of 810 nm or 980 nm, inducing excellent
hemostasis due to its high absorption by melanin and
hemoglobin.

This technique may decrease operating time and re-
duce morbidity with good cosmetic results. The reported
complication rate is low and is usually related to problems
with probing and intubation.1 Thermal injury to adjacent
tissues is very rare and was reported in only one of 118
patients in a study by Hong et al.2

We herein report a patient with tissue necrosis and
nasal-cutaneous fistula after TCDCR.

Case Description. A 65-year-old woman attended our clinic
1 month after TCDCR and bicanalicular silicon intubation at
another institution. Further evaluation revealed that she had
developed redness and tenderness in the medial canthal
region 3 days after the initial surgery. By 2 weeks, skin
ulceration had developed, followed by a large area of adja-
cent tissue necrosis. Topical and systemic broad-spectrum
antibiotics were instituted, but no improvement was noted.
At this stage, an advancement flap was performed; however,
the flap failed and the defect recurred in the same medial
canthal area.

Our examination revealed a large tissue defect and
nasal-cutaneous fistula in the medial canthal region (Fig. A).
Assessment by the Ear Nose and Throat team showed
inflammation and destruction of the associated nasal mucosa.
Culture specimens taken from the nasal cavity demonstrated

Aspergillus growth, consistent with fungal infection. The patient
was started on a regimen of intravenous followed by oral
amphotericin B and was observed closely for 2 months. With
adequate treatment of her fungal infection, our conservative man-
agement resulted in granulation and closure of the tissue defect
(Fig. B, C).

CONCLUSION
Tissue necrosis after external dacryocystorhinostomy

has been reported in some studies.4,5 In one of these studies, a
destructive vasculitis was thought to be the cause.4 In another
study, the cause was attributed to poor circulation and extensive
cauterization in a patient with diabetic vasculopathy. The au-
thors recommended avoidance of overcauterization and cau-
tious control of postoperative infections to prevent undesired
wound problems.5

The diode laser system delivers laser energy via an
optical fiber. The physical properties of the fiber, in particular
its shape and coating, convey and confine the laser energy to
the tip of the probe, where the energy is maximal. Wavelengths
of 810 nm to 980 nm with a power setting of 3–12 watts are
typically used in TCDCR surgery. These settings are critical to
perforate only the desired area of bone and nasal mucosa while
avoiding retrograde heating that may result in canalicular
thermal damage.

In our patient, TCDCR was complicated by tissue ne-
crosis and was associated with fungal infection. Contributing
factors may have included high laser energy, fiber optic tip
problems, or surgical technique. Laser energy greater than 15
watts has been shown to lead to heat lateralization and exces-
sive tissue charring.3 This may lead to inadvertent canalicular
damage. The fiber optic tip and its properties outlined above
are critical for regulating the appropriate amount of energy
to achieve its desired effects. Surgeons need to be well
versed in their technique for this procedure and have a
thorough understanding of relevant anatomical structures to
minimize complications.

In conclusion, TCDCR is a promising technique that can
be performed in nasolacrimal duct obstruction. Understanding
of relevant technical issues and possible complications is im-
portant to achieve the best possible outcomes.
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Cicatricial Entropion Following
Docetaxel (Taxotere) Therapy
Altuğ Çetinkaya, M.D.*†‡, Donald Hudak, M.D.†‡,
and Dwight Kulwin, M.D.†‡

Abstract: We report eyelid margin changes in 3 patients
after docetaxel treatment for breast cancer. These patients
were referred to Cincinnati Eye Institute for eyelash ab-
normalities and/or epiphora and all had been treated with
docetaxel in the near past. The ophthalmic complaints
started soon after chemotherapy. All 3 cases showed vary-
ing degrees of palpebral mucosal inflammation and cicatri-
cial changes leading to marginal entropion. The first patient
exhibited very prominent eyelid margin inflammation and
diffuse trichiasis without madarosis. The second patient
had extensive madarosis and abnormally curved, thin eye-
lashes with punctal and canalicular obstruction. Her mar-
ginal entropion was most prominent at the medial lower
eyelids. The last patient showed significant lash misdirec-
tion in a scattered distribution and patchy madarosis along
with pseudomembranes blocking the puncta. All of these
eyelid abnormalities occurred soon after docetaxel treat-
ment for advanced breast cancer. Such changes in the
absence of questioning for previous docetaxel use in history
taking.

Docetaxel (Taxotere, Aventis, Bridgewater, NJ) is a taxane-
class antineoplastic agent widely used in the treatment of

several solid tumors, most commonly advanced breast cancer.1,2

Canalicular obstruction causing epiphora is the best known
ocular side effect of docetaxel.3 A few other reports have also
associated docetaxel with erosive conjunctivitis and punctal ste-
nosis,4 erythematous skin reaction, madarosis and ectropion,5 and
meibomian gland inflammation causing chalazion.6

Severe epiphora was reported in up to 77% of the patients
receiving weekly docetaxel therapy.7 Epiphora and canalicular
stenosis were more severe and occurred more frequently after
weekly docetaxel regimen in a study that documented epiphora in
64% of patients on weekly docetaxel treatment versus in 39% of
patients in a group receiving treatment every 3 weeks.8 Initial
reports claimed docetaxel-induced conjunctivitis as the cause of
tearing9; however, Esmaeli et al.3 proved that epiphora was in fact
due to punctal/canalicular obstruction in such cases. The same
group also demonstrated histopathologic alterations in the naso-
lacrimal system mucosa that resulted in anatomical narrowing in
patients using docetaxel.10

We describe 3 patients showing cicatricial marginal entro-
pion and structural eyelash abnormalities including trichiasis and
lash ptosis after treatment with docetaxel for advanced breast
cancer. Trichiasis is a universally observed phenomenon after any
cytotoxic chemotherapy and not unique to docetaxel; however, to
our knowledge, marginal structural changes causing eyelash ab-
normalities after docetaxel therapy have not been reported before.

METHODS
The medical records of 3 patients with a history of do-

cetaxel use and a diagnosis of marginal cicatricial eyelid changes
and various eyelash abnormalities were reviewed. Information
regarding the chief complaint and history of the current problem,
medical health history including systemic treatments, and ophthal-
mic plastic examination findings were extracted from the files.
Informed consent was obtained from each patient, and the study
adhered to the principles of the Declaration of Helsinki.

All patients were Americans referred from other centers for
ophthalmic plastic evaluation. There was no history of trauma,
exposure to chemicals, topical ophthalmic medications, recent eye
infections, or travel history to a geographic location of endemicity
where a possible infection such as trachoma could have resulted in
a preexisting conjunctival scarring. All the patients had been
treated with docetaxel in the near past, and none of them had any
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A, A large tissue defect and nasal-cutaneous fistula in the medial canthal region. Note the scar tissue due to unsuccessful advance-
ment flap superior to the defect. B, The tissue defect got smaller after intravenous amphotericin B treatment. C, Granulation and clo-
sure of the tissue defect.
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of the ophthalmic problems before chemotherapy. The first patient
received an every-3-week regimen, whereas docetaxel was used
weekly for 12 sessions in the other 2 patients.

Patient 1
A 54-year-old woman was referred for trichiatic upper

eyelashes touching her cornea for more than 4 months. Her
eyelashes were epilated twice during this time by her regular
optometrist, who thought the problem was due to her recent
chemotherapy. She denied any tearing and in fact reported
dryness and foreign body sensation in both eyes. She stated that
she had received chemotherapy for breast cancer 7 years ago
and completed 6 sessions/4-month therapy with docetaxel and
carboplatin 8 months ago for an unrelated uterine/ovarian
carcinoma. Since then, she had experienced marked changes in
her nailbeds, palms, toes, and eyelids. Slit-lamp examination
showed diffuse lash misdirection in the lateral half of the right
eyelid (Fig. 1A) and all through the left eyelid (Fig. 1B), along
with moderate blepharitis and meibomitis on both upper eye-
lids. Eversion of the eyelids demonstrated marginal mucosal
cicatrization and extensive inflammation (Fig. 1C). All 4
puncta were patent and apposed to globe. She could not recall
any history of eyelash problems or history of blepharitis at any
of her prior annual optometrist visits. Blepharitis was treated
with medical treatment; however, no change was noted in the
lash misdirection. She refused to have any kind of surgical
treatment for her eyelashes and was advised to keep using
contact lenses, since she described relief of her symptoms
during contact lens use.

Patient 2
Patient 2 was a 43-year-old black woman who was

referred for excessive tearing and mucous in her eyes for the
previous 4 to 5 weeks. Tearing started 5 days after the last dose
of her weekly docetaxel therapy for metastatic breast cancer.
She denied any previous episodes of epiphora or ocular surface
disease. Meniscus was elevated in both eyes, worse in the left.
Patchy madarosis and structural eyelash changes were evident
in all 4 eyelids. Cicatricial marginal changes in the medial one
third of the lids and medial entropion with punctal inversion
were evident in both lower eyelids, with no evidence of
blepharitis (Fig. 2). All 4 puncta were stenotic, and only the
right lower eyelid could be popped open with the dilator. The
other 3 puncta underwent snip punctoplasty, and bicanalicular
stents were inserted successfully after the canalicular obstruc-
tion was forced open using lacrimal trephine.

Patient 3
Patient 3 was a 50-year-old Caucasian female who was

referred for tearing and excessive mucous formation in both
eyes for the previous 4 months. She received 12 sessions of
weekly docetaxel treatment for breast carcinoma. Tearing
started by the end of the first month of treatment and improved
to some extent after the cessation of treatment about 2 months
before her visit. Meniscus was elevated equally in both eyes.
All puncta appeared stenotic; however, probing revealed nor-
mal-sized puncta plugged with overlying inflammatory mem-
brane-like structures. Irrigation was free bilaterally, revealing
no canalicular or nasolacrimal duct obstruction. She exhibited
near-total madarosis on the lower lids and patchy madarosis on
the uppers. Misdirected lashes were evident predominantly on
the temporal side of both upper eyelids (Fig. 3). The mucosal
margins were diffusely thinned and inverted due to cicatricial
changes. She was treated with short-term topical steroids, and
tearing was resolved on follow-up examinations without major
benefit on the entropion.

DISCUSSION
Docetaxel is a frequently prescribed chemotherapeutic

agent that is highly effective against high-incidence cancers

FIG. 1. A, Patient 1 right eye. Misdirected eyelashes involving the lateral half of the upper eyelid. B, Patient 1 left eye. Diffuse lash
ptosis involving the entire length of the upper eyelid. C, Patient 1 right eye. Significant inflammatory and cicatricial changes within
the temporal palpebral conjunctiva that corresponds to the area of eyelash abnormalities.

FIG. 2. Patient 2 left eye. Careful observation shows marginal
entropion in the medial 1/3 of the lower eyelid. When the lid
margin is inspected lateral to medial, meibomian gland orifices
seem to disappear medially and the lash line seems to stand
closer to the globe due to cicatricial entropion.
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involving the breast, prostate, and lung. Since its use has
become widespread, specialists/subspecialists need to know
about any of the possible side effects related to their prac-
tice. Commonly reported general side effects of docetaxel
therapy include neutropenia, fluid retention, hypersensitivity
reactions, asthenia, myalgia, peripheral neuropathy, alope-
cia, nail changes, mucositis, and acral erythema.11,12

The most prominent and extensively studied ocular ad-
verse effect of docetaxel is epiphora. Esmaeli et al.3,7,13 have
brought up the relation and provided the literature with several
informative studies. In 2001, they acknowledged their careful
observation about docetaxel-induced canalicular stenosis in 3
patients and subsequently showed that canalicular stenosis and
nasolacrimal duct blockage were the underlying mechanisms of
epiphora secondary to docetaxel use. The same group also
showed that docetaxel was secreted in the tears.14 In a histo-
pathologic study, they demonstrated significant inflammation
and stromal fibrosis in the mucosal lining of the lacrimal
drainage apparatus in 3 patients suffering from docetaxel-
induced epiphora.10 The authors speculated that the direct
contact between the docetaxel in the tears and the epithelial
lining of the lacrimal drainage apparatus caused changes in the
mucosa, ultimately leading to anatomic narrowing. The authors
also speculated that chronic changes were probably evident in
the entire lacrimal drainage apparatus.

Docetaxel is a semisynthetic taxane that inhibits mitotic
spindle apparatus, stabilizing tubulin polymers.15 Cells with rapid
turnover, including mucous membrane linings, are therefore more
susceptible to the cytotoxic effects of chemotherapy. We believe
that the chronic inflammatory and fibrotic changes from exposure
to the drug, as evident in the nasal mucosa and lacrimal sac
mucosa, could be evident in any mucosal tissue that docetaxel
touches. Patient 2 had the most striking structural changes proxi-
mal to the punctum. The puncta were totally obstructed causing
the tears (and possibly docetaxel) to accumulate and further
worsen the inflammatory reaction around the ampulla, the neigh-
boring palpebral conjunctiva, and the mucosal margin. Patient 3
also had inflammatory membranes blocking the puncta, causing
prolonged tear contact with the eyelid margins, thus probably
causing inflammation and fibrosis in the irritated mucosa.

Another cancer chemotherapeutic, 5-fluorouracil (5-FU),
is also known to cause epiphora as a consequence of canalicular
stenosis.16 Lee at al.17 showed that fibrosis of the punctum and
the adjacent tissues may be seen after 5-FU use. Systemic 5-FU

has also been associated with other ocular adnexal problems,
including blepharitis, ankyloblepharon, eyelid dermatitis, and
cicatricial ectropion, all attributed to the inflammation and
fibrosis caused by the agent.18–20 Since both agents are simi-
larly documented to induce mucosal fibrosis and are secreted in
the tears, it may well be expected that docetaxel-exposed
eyelids could show similar reactions to 5-FU as well.

All our patients exhibited cicatricial entropion to some
degree. Cicatricial entropion is usually known to occur as a
result of trauma, chemical burns, Stevens-Johnson syndrome,
ocular cicatricial pemphigoid, infections, or local response to
topical medications. In our cases, we believe the etiology was
inflammatory reaction and fibrosis incited by chemical trauma
similar to the previously reported cases for 5-FU and docetaxel
in the lacrimal sac and nasal mucosa. It may be speculated that
blepharitis could possibly be the cause of marginal entropion
and eyelash changes in one of our patients; however, we would
argue otherwise for 2 reasons. First, the pattern of lash misdirec-
tion was not typical of the usual blepharitis cases. Trichiasis was
temporal in only one eyelid and diffuse along the upper eyelid in
the other, whereas blepharitis induced trichiasis is frequently
limited to the central eyelid. More importantly, the patient could
not recall any eyelash problems before the chemotherapy and she
was not aware of the blepharitis problem despite routine annual
ophthalmologic examinations. Therefore, we believe blepharitis in
her case was actually part of the picture induced by the contact of
docetaxel-loaded tears to the eye surface.

In summary, all the 3 cases we present showed varying
degrees of inflammation and cicatricial changes leading to mar-
ginal entropion. The first patient exhibited the most prominent
eyelid margin inflammation and diffuse trichiasis without mada-
rosis. In the other 2 patients, entropion was more subtle and
lacrimal changes were more prominent. This may be due to the
difference in the regimen, as the first patient received thrice-
weekly administration and the other 2 were treated with weekly
sessions. The second patient had extensive madarosis and abnormally
curved, thin eyelashes with punctal and canalicular obstruction. The
last patient showed significant scattered lash misdirection and patchy
madarosis along with membranes blocking the puncta.

Our findings in these 3 patients suggest that docetaxel
may produce extensive surface inflammation that could result
in profound alterations involving the eyelid margin epithelium
and the lacrimal drainage system epithelium. It should not be
unexpected for docetaxel to cause mucosal fibrosis in the
palpebral conjunctiva or the mucosal margin of the eyelids as it
does anywhere else in the body. Ophthalmologists may con-
sider asking about docetaxel use in patients with marginal
inflammation and cicatricial changes causing misdirected eye-
lashes in the absence of other suggestive etiology.
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Dacryocystitis Secondary to
Stenotrophomonas maltophilia Infection
Edward J. Wladis, M.D.

Abstract: An 88-year-old man developed recurrent bouts
of dacryocystitis and underwent dacryocystorhinostomy.
Cultures from the lacrimal sac demonstrated Stenotroph-
omonas maltophilia. This uncommon bacterium is highly
antibiotic resistant, and clinicians should consider it in
atypical cases of infection and should guide antibiotic
therapy appropriately.

A n 88-year-old male patient with a medical history that
was significant only for hypertension developed 3 prior

episodes of right-sided dacryocystitis. Each of these epi-

sodes was notable for marked tenderness along his right
medial canthus, mucopurulent discharge from his puncta,
and considerable discomfort. These recurrent infections re-
portedly cleared with 10-day courses of oral amoxicillin
clavulanate, and the patient generally experienced several
weeks of relief between recurrences of his infection. Given
these findings, he was ultimately referred to the oculoplastic
and orbital surgery service for more definitive management
of his epiphora and periodic infection.

On initial examination, the patient had a 7-mm ele-
vated, firm nodule immediately medial to his right medial
canthus. While this lesion was not erythematous or painful,
copious mucopurulent discharge emanated from his right
punctum with digital pressure. Probing and irrigation of his
lacrimal system revealed a complete nasolacrimal duct ob-
struction.

In light of these findings, the patient underwent an
external dacryocystorhinostomy with silicone stent intuba-
tion. Notably, copious mucopurulent discharge emanated
from the lacrimal sac upon its incision. The sac was aggres-
sively irrigated with antibiotic solution, and the pus was
retrieved and sent for microbiologic culture. The remainder
of the patient’s surgery was uneventful, and his tearing
resolved postoperatively. Furthermore, he remains infection
free several months after surgery. A review of the microbi-
ologic specimen revealed aerobic Gram-negative bacilli,
and the official culture demonstrated Stenotrophomonas
maltophilia.

Stenotrophomonas maltophilia is a rare cause of hu-
man infection and has been previously demonstrated in
water, soil, plants, and animals.1 While this bacterium has
been previously implicated in endocarditis, mastoiditis,
pneumonia, wound infection, systemic sepsis, and urinary
tract infections, it is typically considered to be of low
virulence2 and is an extremely rare cause of ophthalmic
disease.1 Penland and Wilhelmus1 documented 15 cases of
Stenotrophomonas maltophilia ocular infections, and the
majority (53%) of the patients in their series had bacterial
keratitis. Nonetheless, they documented 2 cases of infantile
dacryocystitis. In their review of the microbiology of lacri-
mal abscesses, Briscoe et al.3 documented one case (2.5% of
their series) of Stenotrophomonas maltophilia infection. In
their review of the microbiology of chronic dacryocystitis in
their center, Chaudhry et al.4 discovered 4 additional cases
of infection from this bacterium.

From a thorough literature search, this case highlights
the infrequent nature of adult dacryocystitis secondary to
colonization with this bacterium. Furthermore, it under-
scores several important features of this uncommon infec-
tion. While Stenotrophomonas maltophilia infection gener-
ally occurs in immunocompromised individuals, our patient
did not have any risk factors for suppression of his immune
system. However, lacrimal sac abscesses containing rarer
Gram-negative bacteria appear to be increasingly common
and may represent an emerging trend.3 While the sac is not
truly immunologically protected, the combination of stasis
and moisture inherent to an obstructed lacrimal system may
represent an optimal environment for such atypical bacteria
to develop, as Stenotrophomonas maltophilia is known to
colonize moist environments.

Furthermore, the management of Stenotrophomonas
maltophilia infection is often difficult, as evidenced by the
recurrent nature of the dacryocystitis in this case. Stenotrophomo-
nas maltophilia is often resistant to multiple bacteria and expresses
�-lactamases, efflux pumps for quinolone resistance, and amino-
glycoside acetyl transferases for aminoglycoside resistance.5
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These resistance mechanisms likely explain the multiple repeat
episodes of infection that this patient experienced.

The rate of dacryocystitis from uncommon Gram-
negative bacteria appears to be on the rise.3 This report
illustrates an example of such a case with a unique bacterium
and represents only the second known case of dacryocystitis
from Stenotrophomonas maltophilia in the adult population.
Recurrent episodes of dacryocystitis or an atypical course
after antibiotic treatment warrant consideration of this bac-
terium and appropriate microbiologic culture and antibiotic
selection.
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Hematic Cyst in a Barrier-Covered
Porous Polyethylene/Titanium Mesh
Orbital Floor Implant
Lisa D. Mihora, M.D., and David E. E. Holck, M.D.

Abstract: Hematic cyst formation after placement of non-
porous alloplastic orbital floor implants is well described. A
benefit of porous polyethylene is fibrovascular ingrowth
without capsular formation. This ingrowth inhibits hematic
cyst formation. In the case presented here, a hematic cyst
developed on a screw-fixated porous polyethylene/titanium
mesh implant (Medpor Titan B-T-M, Porex Surgical,
Newnan, GA, U.S.A.). The risk factor for this patient was
the nonporous barrier surface of the implant and inade-
quate fracture reduction. Proper surgical technique, in-
cluding implant sizing, placement, and fixation, are factors
reported to prevent hematic cyst formation. This patient’s
symptoms resolved after removal of the implant and cyst
and replacement of the orbital implant.

W e report a case of a hematic cyst developing over a
screw-fixated porous polyethylene/titanium mesh orbital

floor implant with a nonporous barrier surface.

CASE REPORT
A 29-year-old male presented with acute onset of

binocular vertical diplopia upon awakening (Fig. 1A). He

had undergone right orbital floor fracture repair by a differ-
ent service 3 years earlier after a sports injury. His visual
acuity was 20/20 OD and OS. Pupils were isocoric without
an afferent pupillary defect. Intraocular pressures were 16
mm Hg OU. He demonstrated 2.5 mm of right-sided hyper-
globus with 1.5 mm of inferior scleral show OD. Marco
exophthalmometry was 17 mm OD and 17.5 mm OS as
measured by Hertel exophthalmometer. Sursumduction was
limited OD. Computed tomography demonstrated a cystic
lesion above the right orbital floor implant, consistent with a
hematic cyst (Fig. 2A). The patient did not recall recent
trauma and denied oral anticoagulant use.

Intraoperatively, an encapsulated hematic cyst was
found with blood breakdown products within. The cyst was
drained, and the capsule was partially excised. The previously
placed Medpor Titan B-T-M (Porex Surgical) implant was
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FIG. 1. A, Patient presenting with right-sided hyperglobus.
B, 12 month postoperatively demonstrating resolution of
hyperglobus.
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removed and replaced with a 0.6-mm-thick porous polyethyl-
ene/titanium mesh implant without a nonporous barrier surface
(Fig. 3A, B). The original implant was fixated with a single
screw to the anterior orbital rim. Additionally, the original
implant inadequately reduced the posterior aspect of the frac-
ture (Fig. 2B). With 12 months of follow-up, the patient’s
diplopia and hyperglobus had resolved (Fig. 1B).

DISCUSSION
Numerous postoperative complications of nonporous al-

loplastic orbital floor implants, including silicone (Silastic,
Dow Corning, Midland, MI, U.S.A.), polytetrafluoroethylene
(Teflon), and nylon (SupraFOIL, S. Jackson, Inc., Alexandria,
VA, U.S.A.) have been reported. These include implant migra-
tion, extrusion, infection, fistula formation, acute hemorrhage,
and hematic cyst formation.1–3 To our knowledge, all reports of
hematic cyst formation have been associated with nonporous
alloplastic floor implants.4 A capsule forms around the nonpo-
rous implant, which creates a potential space for fluid and
hemorrhage accumulation. Hematic cysts may present with
diplopia, pain, proptosis, vision loss, and globe displacement. A
frequent presentation of a hematic cyst is diplopia upon awak-
ening, possibly incited from rapid eye movement during sleep.

Postulated risk factors for hematic cysts include subclinical
trauma and implant migration causing erosion of the capsule
and periosteum, erosion in the infraorbital vessels, and subclin-
ical hemorrhage in the area of lymphatic drainage.5 Incomplete
resorption may lead to chronic granulomatous inflammation
with formation of a pseudocapsule around the blood breakdown
products. Adequate sizing and fixation at the time of initial
fracture repair have been suggested to decrease the likelihood
of hemorrhage.1

Porous implants such as porous polyethylene and
fenestrated implants such as titanium mesh and plates pro-
vide stability through fibrovascular ingrowth in the porous
channels and fenestrations, respectively. We know of no
reports of hematic cyst formation in any of these implants.
Recently, a combination porous polyethylene/titanium mesh
has been introduced (Medpor Titan, Porex Surgical; and
Synpor, Synthes Corp., Paoli, PA, U.S.A.) to provide in-
creased implant strength with less “memory” after bending
to conform to the orbital defect. Additional implant stability
is promoted by screw fixation of the plate. This provides
implant strength, malleability, and stability. Initial reports of
this material have been positive, with no cases of delayed
hematic cyst formation.6 Available variations of this implant
include impermeable barriers to one side (Medpor Titan
B-T-M) or both sides (Medpor Titan B-T-B). These varia-
tions prevent orbital soft tissue adhesions to one or both
sides of the plate.

In this patient, a hematic cyst developed after place-
ment of a Titan B-T-M floor implant. This occurred despite
screw fixation and fibrovascular ingrowth to the undersur-
face of the implant—2 stabilizing factors. We believe that
contributing factors for this occurrence included chronic
erosion and irritation of the periosteum and the capsule
overlying the nonpermeable barrier from inadequate poste-
rior fracture reduction. This resulted in bleeding in the
capsule. We strongly agree with other authors that surgical
technique is still the most important factor to prevent he-
matic cyst formation: proper sizing, placement, and fixation
of the orbital implant greatly reduce the chance of postop-
erative complications.1,4 Management of hematic cysts may
include imaging with subsequent cyst drainage, removal of
the fibrous wall and implant, and replacement of the implant
if necessary. These steps were successful in our patient.
Additionally, we are more inclined to use a porous polyeth-
ylene/titanium mesh implant without a barrier surface in
those fracture patients requiring this type of implant.
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FIG. 2. Preoperative coronal computed tomogram view dem-
onstrating cystic lesion superior to the orbital floor implant.
Preoperative computed tomogram sagittal view demonstrating
inadequate posterior orbital floor fracture reduction.

FIG. 3. Postoperative coronal computed tomograms demon-
strating the reduced fracture with resolution of the hematic cyst.
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Dedifferentiated Adenoid Cystic
Carcinoma of the Lacrimal Gland
Joseph F. Panarelli, M.D., Christopher I. Zoumalan, M.D.,
Krishna Mukkamala, M.D., Elizabeth A. Maher, M.D.,
Codrin Iacob, M.D., and David A. Della Rocca, M.D.

Abstract: A rare variant of adenoid cystic carcinoma is the
dedifferentiated sarcomatoid form, which has previously
been reported in the hard and soft palate, maxillary sinus,
submandibular glands, and nasal cavity. The authors re-
port the first case of a dedifferentiated sarcomatoid adenoid
cystic carcinoma occurring in the lacrimal gland, that of a
52-year-old man. The patient presented with a 4-month
history of diplopia, decreased vision, and right upper eyelid
swelling. Radiographic imaging showed a soft tissue mass in
the extraconal compartment superolateral to the right eye.
The patient subsequently underwent surgical debulking.
Histologic examination of the tissue revealed classic cribi-
form adenoid cystic carcinoma and a sarcomatous compo-
nent consisting of malignant spindle cells and fusiform cells
arranged in whorls. Dedifferentiation is a well-established
phenomenon in salivary gland tumors that is associated
with aggressive behavior and poor prognosis; however,
the exact nature of such dedifferentiated neoplasms
remains unclear.

O rbital adenoid cystic carcinoma (ACC) typically presents
with varying degrees of proptosis and globe dystopia.

Pain usually accompanies these signs as perineural invasion
occurs. Radiographic features of the tumor include bony ero-
sion, irregular margins, and focal calcification within the lesion.
The most common histologic pattern is cribiform, which is seen
in up to 45% of these neoplasms, while the basaloid pattern is
generally associated with the worst prognosis, having a 5-year
survival rate of only 21%.1,2 A rare variant of ACC is the
dedifferentiated sarcomatoid ACC. Thus far, it has been
reported 3 times in the submandibular glands, twice in the
maxillary sinus, nasal cavity, and the tongue and once in the
hard and soft palate.3– 6 We report the first case of a dedif-
ferentiated sarcomatoid ACC occurring in the lacrimal
gland, that of a 52-year-old man.

CASE REPORT
A 52-year-old man with no medical history presented

with diplopia and decreased vision in the right eye for 4
months. The patient noted right upper eyelid swelling and
pain in the superolateral orbit. Best-corrected visual acuity
was 20/40 in both eyes. Motility in the right eye was
restricted most markedly in upgaze followed by lateral and
downgaze. CT scan revealed a soft tissue mass involving the
right lacrimal gland, and further imaging was obtained to
better define the lesion. MRI of the orbits revealed a 3.2 cm
(transverse) by 3.2 cm (anteroposterior) by 2.9 cm (cranio-

caudal) soft tissue mass in the extraconal compartment
superolateral to the right eye. The lesion replaced the right
lacrimal gland causing inferior globe displacement. There
was no bone invasion. Zygomatico-sphenoidal bone thinning
was noted (Fig. 1). An incisional biopsy was performed, and
the biopsy was composed of cribiform-type ACC.

The patient elected to undergo surgical debulking of the
tumor with proton beam radiation to follow. A lateral orbito-
tomy approach with an osteoplastic flap was performed. The
lesion was located superotemporally and was adherent to sur-
rounding periosteum and orbital tissue. Healthy lacrimal
gland was not identifiable. The tumor extended through the
extraconal and intraconal surgical planes and was multilob-
ular in morphology. It did not appear infiltrative to the
surrounding extraocular muscles and was completely re-
moved. As there was no clear capsule and the tumor was
friable, the mass was removed in its entirety. Representative
sections were processed.

Histologically, the tumor consisted of 2 distinct but
admixed morphologies. The carcinomatous component showed
classic cribiform ACC and glands lined by a myoepithelial
layer also representing ACC (Fig. 2A). These areas showed
immunohistochemical reactivity for epithelial markers includ-
ing pancytokeratin (AE1/AE3) and Cam5.2 and weak reactivity
for epithelial membrane antigen (EMA). The myoepithelial
component was reactive for S-100, smooth muscle actin, and
p63. The sarcomatous component consisted of malignant spin-
dle cells and fusiform cells arranged in whorls (Fig. 2B); focal
osteoid formation was present (Fig. 2C). The spindle cells were
immunohistochemically reactive for vimentin, S-100 and, fo-
cally, smooth muscle actin; of the aforementioned, only S-100
stained diffusely and strongly (Fig. 3). They were negative
for epithelial markers, including Cam5.2, AE1/AE3, and the
myoepithelial marker p63, indicating loss of immunopheno-
typic features of ACC. The morphologic and immunophe-
notypic findings were diagnostic of dedifferentiated ACC,
with the dedifferentiated component being sarcomatoid with
focal myoepithelioid dedifferentiation.

Proton beam therapy was instituted 41 days following
surgical removal of the tumor. The patient received a total dose
of 72.0 Gy using a combination of photon and proton radiation
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FIG. 1. A, T1-fat suppressed coronal image demonstrating a
firm soft tissue mass in the extraconal compartment superolat-
eral to the right eye compressing the adjacent sclera. B,
T1-weighted sagittal image showing the lesion replacing the
right lacrimal gland causing inferior globe displacement.
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therapy. One year later, the patient remained asymptomatic and
a routine MRI revealed a 25-mm � 3-mm � 17-mm lesion
along the undersurface of the right orbital roof with no adjacent
dural extension or perineural extension. An incisional diagnos-
tic biopsy revealed a predominantly sarcomatous lesion. The
patient will undergo a right orbital exenteration.

DISCUSSION
The concept of dedifferentiation was first proposed by

Dahlin and Beabout7 in 1971, when they described a dediffer-
entiated chondrosarcoma as a distinct clinicopathologic entity
characterized by a low grade chondrosarcoma juxtaposed to a
histologically different high grade sarcoma. Dedifferentiated
tumors have since been described in bone and soft tissue
pathology and in acinic cell carcinomas and carcinoma ex

pleomorphic adenoma of the salivary gland. Dedifferentiation
may be present in an otherwise low grade tumor at the time of
diagnosis or it may arise in a recurrent, previously treated,
initially low grade tumor.

We believe the sarcomatoid elements of these tumors
represent mesenchymal transdifferentiation of the neoplastic
epithelial cells. However, the possibility that the distinct car-
cinomatous and sarcomatous morphologic components of these
neoplasms actually represent a collision of separate malignant
processes remains a subject of debate.

Thus far, in the literature only 11 cases of dedifferenti-
ated ACC have been reported and none involved the lacrimal
gland or other sites in the orbit.3–6 Nagao et al.6 described 6
cases of dedifferentiated ACC; the primary tumor sites in-
cluded the maxillary sinus twice, the submandibular glands

FIG. 2. A, B, Sections of the tumor demonstrated areas of malignant spindled cells with solid and whorled architecture and brisk
mitotic activity (asterisk) (A) and areas of neoplastic epithelial cells with cribiform growth pattern and deposition of abundant, eosin-
ophilic basement membrane material (asterisks) (B). C, Focal osteoid formation was present. Hematoxylin-eosin, �200. D, Areas of
classic adenoid cystic carcinoma (left) merged with sheets of sarcomatoid carcinoma. Hematoxylin-eosin, �40.

FIG. 3. A–C, The sarcomatous component did not stain for p63 (A) but did stain weakly for smooth muscle actin (B) and strongly
for S-100 (C).
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twice, and the nasal cavity twice. Before the 6 cases reviewed
by Nagao et al., dedifferentiated ACC had been reported twice
involving the tongue and once in the hard palate, soft palate,
and submandibular gland.3–5 In all but one previously reported
case, the dedifferentiated component of these tumors has been
composed of pleomorphic carcinoma or poorly differentiated
adenocarcinoma.3–6 The remaining case occurred in the soft
palate and contained sweeping fascicles of pleomorphic spin-
dled cells with brisk mitotic activity.5 Of 9 patients with
long-term follow-up, 6 died of disease within 3 years of the
initial diagnosis, indicating that dedifferentiated ACC is a
highly aggressive tumor similar to ACC with a predominantly
solid growth pattern.6

Since a dedifferentiated ACC tumor of the lacrimal
gland has not been reported, the ultimate clinical course is
difficult to predict; however, all reported dedifferentiated tu-
mors to date have demonstrated aggressive biology. The cur-
rent case underscores the importance of extensive sampling and
thorough histologic examination of salivary gland-type neo-
plasms of the orbit as dedifferentiation, and thus more aggres-
sive behavior are possible occurrences with important clinical
implications.
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Orbital Roof Encephalocele
Mimicking a Destructive Neoplasm
Adel H. Alsuhaibani, M.D.*, Patrick W. Hitchon, M.D.†,
Wendy R. K. Smoker, M.D.‡, Andrew G. Lee, M.D.§�¶,
and Jeffrey A. Nerad, M.D.#

Abstract: The purpose of this case report is to report an
orbital roof encephalocele mimicking a destructive orbital
neoplasm. Orbital roof encephalocele is uncommon but can
mimic neoplasm. One potential mechanism for the orbital
roof destruction is a post-traumatic “growing orbital roof
fracture.” The growing fracture has been reported mostly
in children but can occur in adults. Alternative potential
etiologies for the encephalocele are discussed, including
Gorham syndrome. Orbital roof encephalocele is uncom-
mon in adults, and the findings can superficially resemble
an orbital neoplasm. Radiographic and clinical features
that might suggest the correct diagnosis include a prior

history of trauma, overlying frontal lobe encephalomalacia
without significant mass effect or edema, and an orbital
roof defect. The “growing fracture” mechanism may be a
potential explanation for the orbital roof destruction in
some cases.

O rbital roof encephalocele is uncommon but may mimic an
orbital neoplasm. Orbital imaging might show a mass-

like lesion and bony destruction that might suggest the diag-
nosis of an aggressive orbital neoplasm. One mechanism for the
bony orbital roof destruction is a “growing skull fracture.”1,2 It
is estimated that this occurs in about 0.05% to 1% of all skull
fractures and 90% of the reported cases are children 3 years of
age or younger.1 Growing skull fractures typically occur in the
cranial convexity but may occasionally develop in the skull
base. Frontal, parietal, and occipital bones are the most frequent
sites for growing skull fractures.2 Post-traumatic leptomenin-
geal cyst, post-traumatic porencephaly, and post-traumatic
bone absorption are other terms used to describe the same
condition. Searching English language literature for growing
orbital roof fracture (GORF) revealed fewer than 30 cases
reported in children,3 one case reported in an adolescent,2 and
one case reported in an adult.4 Here we report an adult patient
with an orbital roof encephalocele to emphasize the potential
differentiating clinical and radiographic features that might
allow preoperative consideration for the diagnosis. We hypoth-
esize that the patient developed a GORF after prior head trauma
but pre-existing congenital or acquired orbital roof encephalo-
cele cannot be totally excluded.

CASE REPORT
A 50-year-old man presented with intermittent episodes

of nonspecific “dizzy” spells and transient numbness involving
the left side of his face for 3 months. The origin of these
nonspecific symptoms was not clear, and the symptoms later
resolved spontaneously. A CT scan of the head showed a left
frontal orbital lesion, and the patient was referred for further
evaluation and management. Six months before this CT scan,
the patient was involved in a motor vehicle accident. He was
driving at highway speeds and struck his left forehead on the
steering wheel. At the time of the accident, he had some visible
bruising over the left brow. The patient was evaluated at an
outside emergency department and was discharged without any
imaging study.

Past medical history was significant for diabetes melli-
tus, well controlled on oral medication, and the patient was a
nonsmoker. His medical history, surgical history, medication
list, social history, review of systems, and family history were
otherwise unremarkable. His general physical examination was
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normal. Neurologic evaluation was unremarkable. Formal neu-
ropsychological testing showed impairment of verbal fluency
and scattered, variable mild insufficiencies on verbal reasoning,
novel problem solving, attention, and visual spatial organiza-
tion. His ophthalmic examination was completely normal with-
out evidence of proptosis or ocular motility impairment but a
questionable mild hypoglobus of the left eye. CT and MRI of
the head showed a large left orbital roof defect with an
overlying dural defect, a left intraorbital mass, and left inferior
frontal lobe encephalomalacia (Fig. 1A–D). There was no
intracranial brain edema, mass effect, or hemorrhage. A meta-
static evaluation was negative.

The patient subsequently underwent surgery to confirm
the diagnosis and repair the orbital roof defect. A left frontal
craniotomy was performed to provide wide exposure to the
orbital roof defect. A free bone flap was then reflected, expos-
ing the frontal lobe and leaving the frontal sinus intact. Drill
holes were placed in the bony edge and the bone flap. The dura
was then incised in horizontal fashion from the midline later-
ally. The frontal lobe was retracted, exposing a herniated
portion of sclerosed gliotic brain that was herniating through
the defect in the orbital roof. The portion of the brain that was
herniated was amputated and forwarded to the histopathology
department (Fig. 2). A pericranial flap was then reflected. This
was tacked to the dura posterior to the orbital defect. Six
sutures of 4-0 Nurolon were used to tack the pericranial flap
posteriorly covering the defect in the orbital roof. Bleeding

from the orbital surface of the frontal lobe was controlled with
bipolar coagulation and thrombin-soaked Gelfoam. The dura
was then sutured, maintaining the integrity of the pericranial
flap and allowing it to remain hinged to the scalp. The bone flap

FIG. 1. A, B, Coronal (A) and sagittal (B) orbital CT images show a large left orbital roof defect with a hypodense front orbital
lesion. C, Coronal MRI after contrast injection demonstrates the left intraorbital encephalocele, left inferior frontal lobe encepha-
lomalacia, and linear enhancement along the margin of the intraorbital encephalocele. The dura cannot be traced over the or-
bital roof defect, indicating an associated dural defect. D, Three-dimensional CT demonstrates the left orbital roof defect.

FIG. 2. Intraoperative picture showing the orbital roof defect,
defect in the dura over the orbita roof (arrow), and intact su-
perior periorbita (asterisk) after intradural excision of the herni-
ated cerebral gliotic tissue.
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was then affixed with 2-0 Nurolon sutures circumferentially.
Pathologic examination of the excised intraorbital encephalo-
cele showed glial proliferation. The patient did well postoper-
atively with no proptosis or eyeball pulsation, but we do not
have long-term follow-up results.

DISCUSSION
Orbital encephalocele can be congenital or acquired. Con-

genital absence of part of the orbital roof, occasionally seen in
neurofibromatosis, is one of the causes of orbital roof encephalo-
cele. In this case, congenital absence of the roof can not be totally
excluded because no prior imaging was available before his
trauma. Acquired orbital roof encephalocele may result from
primary orbital roof pathology such as that associated with Gor-
ham syndrome “disappearing bone disease,”5 from eosinophilic
granuloma of the frontal bone, or from inflammatory or malignant
bony destructive process originating in the brain, meninges, or
adjacent sinuses.6 Gorham syndrome can also occur following
trauma, producing spontaneous, progressive resorption and oste-
olysis of bone. However, no angiomatosis tissue was identified in
the pathologic findings for our patient.

Another potential mechanism of an acquired orbital
encephalocele in this case might be a GORF. The exact patho-
genesis of GORF is not very clear. An orbital roof fracture with
an overlying dural defect is thought to be a prerequisite for its
development. In our patient, at the time of surgery a dural
defect was identified and repaired. The “mass” seen on the
neuroimaging studies was consistent with an encephalocele
rather than a neoplasm, and the final pathologic findings were
consistent with gliosis from a traumatic encephalocele. Unfor-
tunately, no prior neuroimaging was available for our patient to
confirm that the orbital roof encephalocele was not present
previously, but we hypothesize that the lesion was acquired
rather than congenital.

With continuous pressure and pulsation of the cerebro-
spinal fluid, the fracture continues to enlarge forming an orbital
roof defect ideal for intraorbital encephalocele formation.
GORFs were typically found to be present 26 months from the
time of the trauma, on average, in a population with a mean age
of 6 years.1 Growing skulls, along with commonality of orbital
roof fractures in children, may explain the prevalence of GORF
in this age group.

Pulsatile proptosis is the most common presentation of
GORF.1 Diplopia and eyelid swellings are other presenting
complaints. Headache and seizures were the presentation of
GORF in a 16-year-old girl.2

GORF often occurred after minor head trauma for which
no imaging was indicated.1 Months later after the trauma, CT head
scans for reported patients with GORF showed diastatic orbital
roof fracture with peripheral hyperostotic margins, hypodense or
cystic brain parenchymal lesions, and intraorbital masses with
cystic appearance. MRI showed more delineation of the intraor-
bital and inferior frontal lobe cystic lesions, which were sur-
rounded by gliotic tissue and cerebrospinal fluid fistulas.1

Spontaneous healing of the growing skull fracture is
generally considered to be rare without surgical intervention.7

Surgical treatment of GORF involves excision of the herniated
cerebral gliotic tissue, repair of the dural defect after release of
the dural adhesion to the bone defect, and cranioplasty for the
orbital roof defect. Cranioplasty may be done with bone graft or
pericranial flap. In children, GORF with small orbital roof
defect can be managed with duraplasty alone after excision of
the intraorbital encephalocele.3

In summary, orbital roof encephaloceles may present
with or without symptoms in adulthood. The mass-like appear-

ance and bony defect might suggest the diagnosis of orbital
neoplasm. Clinical and radiographic clues to the diagnosis
include a prior history of trauma, a dural defect, and overlying
frontal lobe encephalomalacia without significant intracranial
mass effect, brain edema, or enhancement. The GORF may be
a potential explanation for the findings even in an adult, but
Gorham syndrome, prior congenital encephalocele, and orbital
roof defect are additional possible alternative etiologies.
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Postoperative Maxillary Sinusitis
Mimicking Tumor Recurrence on
Positron Emission Tomography
Katherine A. Lane, M.D.*, Ann P. Murchison, M.D., M.P.H.†,
David M. Cognetti, M.D.‡, and Jurij R. Bilyk, M.D.†

Abstract: A significant overlap of standard uptake values
occurs in a variety of pathological processes, potentially
causing misdiagnosis for tumor recurrence. The authors
present a case of acute maxillary sinusitis masquerading as
local recurrence of malignancy.

S ince its introduction in the 1970s, F18-fluorodeoxyglu-
cose positron emission tomography (FDG-PET) has be-

come increasingly important in the detection and staging of
malignant disease, and due to its ability to differentiate
post-treatment changes from residual and/or recurrent tu-
mor, FDG-PET has assumed an important role in the long-
term surveillance of cancer survivors. However, FDG uptake
reflects glucose metabolism in all living cells and therefore
is neither totally specific nor totally sensitive for the iden-
tification of tumor cells, with a significant overlap in stan-
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dard uptake values (SUVs) between postoperative scarring,
infection, noninfectious inflammation, low-grade malig-
nancy, and high-grade malignancy.1 False-positive studies
are therefore a distinct possibility.

We present a case of acute maxillary sinusitis masquer-
ading as local recurrence of a periorbital malignant peripheral
nerve sheath tumor.

CASE REPORT
A 68-year-old woman presented for evaluation of a lesion

of her right anterior malar eminence. Biopsy demonstrated a
malignant spindle-cell neoplasm. In addition to the mass, exami-
nation revealed hypesthesia in the distribution of the inferior
orbital nerve. MRI demonstrated an enlarged and enhancing
inferior orbital nerve without apparent intracranial spread,
and PET/CT showed a focal hypermetabolic lesion in the

area of known tumor (SUV 2.75) (Fig. 1). The patient
underwent wide surgical extirpation of the tumor with re-
section of the infraorbital rim and anterior maxillary wall.
The inferior orbital nerve was resected to the foramen
rotundum for negative margins. Orbital reconstruction in-
volved a porous polyethylene and titanium mesh orbital floor
implant, and a radial forearm free flap was used to recon-
struct the soft tissue of the cheek.

Because final pathologic findings revealed a malignant
peripheral nerve sheath tumor, the patient underwent adjuvant
radiation therapy. Several months after completion, a mass
was noted over the medial canthus. MRI revealed interval
enhancement and opacification of the right sinonasal cavity
(Fig. 2), obscuring in-office endoscopic evaluation for re-
current tumor. PET/CT demonstrated increased metabolic
activity in the right maxillary sinus and orbital floor extend-
ing to the skull base (SUV 6.82), which raised concerns of
tumor recurrence (Fig. 3).

The patient was taken back to the operating room for
exploration. Mucosal scarring was noted intraoperatively
and thickened maxillary sinus mucosa was debrided with
drainage of a loculated abscess cavity in the pterygopalatine
fossa and inferior orbital apex. The orbital floor and rim
hardware were removed. Soft tissue of the maxillary sinus,
pterygopalatine fossa, and orbital apex was resected to the
underlying bone. Frozen and permanent pathologic findings
were negative for tumor recurrence, showing acute and
chronic inflammatory changes only. The patient was treated
for bacterial sinusitis postoperatively.

Follow-up PET/CT several months later demonstrated de-
creasing activity (SUV 6.53), suggesting a benign etiology, such
as postoperative change and resolving inflammation (Fig. 4). The
patient has since been observed for 12 months without clinical or
radiographic evidence of tumor recurrence.

DISCUSSION
Malignant peripheral nerve sheath tumors are uncommon

but aggressive sarcomas that most commonly arise in young and
middle-aged adults.2 While there is some disagreement in the
literature as to whether a threshold SUV can distinguish malignant
peripheral nerve sheath tumor from benign counterparts,3,4 some
suggest that FDG-PET can be a useful technique in detecting
recurrence of the tumor, especially in patients who have under-
gone radiation treatment.5 In the present case, MRI suggested a
local recurrence at the skull base, and FDG-PET demonstrated an
SUV that increased from 2.75 to 6.82 after surgical extirpation and

FIG. 1. Top: Magnetic resonance images, T1 weighted after
contrast with fat saturation demonstrating a soft tissue mass in
the right cheek (dotted line, left) and an enlarged infraorbital
nerve (dotted line, right). Bottom left: Parasagittal CT image
showing an enlarged infraorbital nerve within its canal (ar-
rows). Bottom right: Axial positron emission tomography im-
age with an increased standard uptake value (2.75) in the right
cheek (dotted line).

FIG. 2. Magnetic resonance images, T1 weighted after contrast with fat saturation, axial (left) and coronal (right). Soft tissue opacifi-
cation is noted in the right maxillary sinus extending in the pterygopalatine fossa.
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adjuvant radiotherapy, but tissue histology showed infectious and
inflammatory tissue only.

In addition to the role of FDG-PET in the surveillance of
patients with known malignancy, there is a growing body of
evidence suggesting that it may be useful in the diagnosis and
management of infectious disease, particularly in immunosup-
pressed patients, who may harbor clinically silent infections,6

and in patients with metallic implants,7 as FDG uptake, in
contrast to MRI and CT, is not hampered by metallic artifacts.
FDG uptake in infection is mediated by mononuclear cells and
granulocytes, which use large amounts of glucose in a “respi-
ratory burst” while fighting infection.7 The amount of uptake
can be intense, depending on the presence of certain infectious
humoral stimuli.7 In a large group of immunosuppressed pa-
tients with a known infection, the mean SUV was 6.07 (range
0.8–22.1), comparable to what was seen for our patient.6 In a
case similar to ours, a patient with nasopharyngeal carcinoma
with an SUV of 6.37 on PET/CT demonstrated simultaneous
acute sinusitis (SUV 5.24), simulating tumor invasion.8

While there is ongoing research in the applicability of
PET/CT in the evaluation of infectious disease, there is some
evidence that “dual-time-point” (i.e., serial) measurement of SUVs
may aid in distinguishing inflammatory from malignant causes.
Zhuang et al.9 demonstrated that the SUVs of infectious processes
were either stable or decreased over time, while malignant lesions
showed an increase in SUV between measured time points. The
authors suggested that in difficult cases, such dual-time-point
measurement may provide a better way to differentiate benign and
malignant processes in FDG-PET imaging.

Our case of acute sinusitis simulating a recurrence of a
malignant peripheral nerve sheath tumor highlights the possi-
bility of false-positive studies in patients undergoing surveil-

lance PET/CT after cancer treatment of the orbit and periorbital
anatomy. Despite the ever-growing indications for and popu-
larity of noninvasive studies such as FDG-PET in the evalua-
tion of such patients, the role of clinical, surgical, and
histopathologic evaluation remains crucial.

REFERENCES
1. Bakheet SM, Powe J. Benign causes of 18-FDG uptake on whole

body imaging. Semin Nucl Med 1998;28:352–8.
2. Lyons CJ, McNab AA, Garner A, et al. Orbital malignant peripheral

nerve sheath tumours. Br J Ophthalmol 1989;73:731–8.
3. Benz MR, Czernin J, Dry SM, et al. Quantitative F18-

fluorodeoxyglucose positron emission tomography accurately
characterizes peripheral nerve sheath tumors as malignant or
benign. Cancer 2010;116:451– 8.

4. Beaulieu S, Rubin B, Djang D, et al. Positron emission tomography
of schwannomas: emphasizing its potential in preoperative plan-
ning. Am J Roentgenol 2004;182:971–4.

5. Halac M, Cnaral F, Sait S, et al. FDG PET/CT findings in recurrent
malignant schwannoma. Clin Nucl Med 2008;33:172–4.

6. Mahfouz T, Miceli MH, Saghafifar F, et al. 18F-fluorodeoxyglucose
positron emission tomography contributes to the diagnosis
and management of infections in patients with multiple my-
eloma: a study of 165 infectious episodes. J Clin Oncol 2005;
23:7857– 63.

7. Srobel K, Stumpe K. PET/CT in musculoskeletal infection. Sem
Musculoskelet Radiol 2007;11:353–64.

8. Chan SC, Ng SH, Tzu-Chen Y, et al. False-positive findings on F-18
fluoro-2-deoxy-D-glucose positron emission tomography in a pa-
tient with nasopharyngeal carcinoma and extensive sinusitis. Clin
Nucl Med 2005;30:62–3.

FIG. 3. Positron emission tomography (top) and positron
emission tomography/CT fusion (bottom) images with a
marked uptake in the left maxillary sinus and pterygopalatine
fossa (standard uptake value � 6.82) (dotted lines) suggestive
of tumor recurrence.

FIG. 4. Positron emission tomography (top) and positron
emission tomography/CT fusion (bottom) images following
exploration and drainage of infection. The area of increased
uptake is markedly reduced, with a slight decrease in metabolic
activity (standard uptake value � 6.53).
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Preoperative Radiation Therapy in
the Management of Recurrent
Orbital Hemangiopericytoma
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Dejka Araujo, M.D.†, Victor G. Prieto, M.D., Ph.D.‡,
B. Ashleigh Guadagnolo, M.D., M.P.H.§,
and Bita Esmaeli, M.D.*

Abstract: A 77-year-old man presented for evaluation of a
recurrent right orbital hemangiopericytoma. It had been
excised twice over the past 6 years. After the second resec-
tion, the tumor rapidly recurred and was insensitive to
systemic chemotherapy, and the patient was thus referred
to the authors’ institution. The patient had proptosis, re-
stricted ocular movement, and binocular diplopia on pre-
sentation. Orbital imaging confirmed a well-circumscribed
right extraconal mass in the medial orbit. Preoperative
radiation therapy was given, which reduced the tumor
volume considerably and allowed a successful complete
surgical excision of the mass.

H emangiopericytoma is a rare mesenchymal tumor that
can affect the orbit. Surgical resection is the treatment

of choice for localized tumors. Complete excision of this
hypervascular tumor can be challenging, as intraoperative
bleeding may be profuse, and tumor recurrence following
incomplete excision is common. Adjuvant chemotherapy
and radiation therapy have historically been used in the
management of recurrent cases of hemangiopericytoma in
anatomic locations other than the orbit.1 We herein report
what may be the first successful use of preoperative neoad-
juvant radiation therapy for recurrent orbital hemangioperi-
cytoma to help reduce tumor volume and facilitate complete
surgical excision.

CASE REPORT
A 77-year-old man was referred to our institution for

management of a recurrent hemangiopericytoma of the right
orbit. Six years prior, the patient began experiencing de-
creased vision and proptosis of the right eye. Imaging
showed a right extraconal medial orbital mass, and exci-
sional biopsy confirmed the tumor to be a malignant heman-
giopericytoma, with positive surgical margins. He remained
stable for the next 4 years until he developed binocular
diplopia. CT showed a recurrent mass in the right orbit.
Surgical excision of the recurrent mass again showed he-
mangiopericytoma with tumor present at the surgical mar-

gin. Postoperative imaging studies showed residual tumor. Four
months later, there was radiographic evidence of further tumor
growth. Two cycles of systemic chemotherapy consisting of ifos-
famide and epirubicin were given but failed to yield a clinical
response. The patient was then referred to our institution for
further recommendations and treatment options.

On examination, visual acuity was 20/30 and 20/25 for
the right and left eye, respectively. There was no relative
afferent pupillary defect. He had restricted supraduction and
adduction of the right globe and binocular diplopia in left gaze.
He had 4 mm of right proptosis and superior periorbital fullness
(Fig 1).

Orbital CT showed a 2.0- � 2.5- � 1.6-cm, enhancing,
well-circumscribed ovoid mass in the superomedial right orbit
interposed between the superior and medial recti (Fig 2A, B).
Systemic workup was negative for metastatic disease.

After input from the medical and radiation oncology
services, in light of the tumor’s poor response to prior
chemotherapy, and 2 prior failed attempts at surgical exci-
sion, the patient received high-dose neoadjuvant external
beam radiation of 50 Gy to the right orbit. The rationale for
giving radiation therapy preoperatively as opposed to post-
operatively was because preoperative delivery of radiation
meant that the total radiation dose would be 10 Gy less than
that required to adequately treat with radiation therapy in the
postoperative setting. This is based on common radiation
treatment planning guidelines that recommend a higher dose
of radiation for a recently surgically treated bed due to
concerns for compromise of the blood supply to the bed of
tissue after surgery. As a general rule, 10 Gy more of total
radiation dose is delivered in the postsurgical setting com-
pared with the presurgical situation. The 60 Gy of radiation
that would have to be given to our patient in the postoper-
ative setting would put the patient at an unacceptably higher
risk for optic neuropathy and consequent visual loss in the
involved eye. While shrinkage of tumor was not necessarily
an expected outcome from presurgical delivery of radiation,
the orbital tumor decreased in size to 1.1 � 1.2 � 0.8 cm, an
87% decrease in total volume (Fig 2C, D). The tumor was
then completely excised through a transcutaneous anterior
orbitotomy. Histopathology confirmed the lesion to be ma-
lignant hemangiopericytoma (Fig 3). Postoperatively, the
patient’s ocular motility, diplopia, and proptosis improved.
There was no clinical or radiographic evidence of local
recurrence at last follow-up, 12 months after the most recent
surgical resection (Fig. 4).
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FIG. 1. Patient at presentation with right globe proptosis and
superior periorbital fullness.
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DISCUSSION
Hemangiopericytoma is a rare, hypervascular mesenchy-

mal tumor that arises from pericytes. It accounts for 1% to 3%
of all orbital biopsies.2 It is a well-circumscribed tumor con-
taining a pseudocapsule, most commonly found in the superior
orbit.2 The middle aged are most commonly affected, with a
median age of 42 years (range, 0–90 years).2 Histologically,

FIG. 2. A, B, Axial (A) and coronal (B) CT with contrast demonstrate an enhancing, well-circumscribed, ovoid, extraconal, supero-
medial right orbital mass without bony erosion. C, D, Axial (C) and coronal (D) CT with contrast after radiation therapy show a dras-
tic decrease in size of the tumor.

FIG. 3. Histopathologic findings. A, Staghorn vascular chan-
nels surrounded by densely packed spindle cells (hematoxylin-
eosin, �10). B, Mixture of spindle and epithelioid cells with
mitotic figures (hematoxylin-eosin, �40).

FIG. 4. Axial CT with contrast does not show any signs of recur-
rence of orbital hemangiopericytoma at 12-month follow-up.
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hemangiopericytomas typically display high cellularity, a small
amount of interstitial collagen, and a high number of mitotic
figures. These tumors typically follow a benign indolent course,
causing slowly progressive and painless proptosis. Malignant
potential does exist, and the 5-year rate of metastasis is esti-
mated to be approximately 15%.3 Orbital imaging is warranted
to investigate the extent of the tumor, and biopsy is necessary
to establish the diagnosis.

Surgical resection is the treatment of choice for symp-
tomatic tumors. Complete excision can be challenging owing to
the tumor’s vascularity, friable nature, and lack of a true
capsule in most cases. Tumors have a recurrence rate of 33%.3

The relatively high rate of local recurrence is largely thought to
be due to incomplete surgical excision. Treatment options
previously described for recurrent hemangiopericytomas in-
clude the following: orbital exenteration, further attempts at
surgical excision, excision combined with adjuvant radiation
therapy, and chemotherapy.4 We found no other reports in the
literature describing preoperative neoadjuvant radiation therapy
in the treatment of these tumors.

There are multiple advantages to preoperative radia-
tion therapy, and this modality has been used successfully in
the past for the treatment of soft tissue sarcomas in other
locations.5 Local control outcomes for adjuvant radiation
therapy in management of soft tissue sarcomas are the same
whether the radiation is delivered preoperatively or postop-
eratively. However, studies have shown that postoperative
radiation therapy may be associated with worse long-term
functional outcomes for patients treated for soft tissue sar-
comas of the extremity.6 This is likely a result of the
increased volume of tissue irradiated and the higher dose
needed (60 Gy) when patients are treated postoperatively.
Preoperative radiation therapy for soft tissue sarcoma re-
quires only 50 Gy to be administered to the tumor plus a
margin rather than an entire surgical field plus a margin. In
this case, the 10-Gy difference in dose was significant in that
the postoperative dose of 60 Gy would exceed the tolerance
dose of the optic nerve (50 Gy) for an unacceptably high risk
of optic neuropathy and visual loss.7 Furthermore, although
shrinkage of tumor was not the goal of radiation therapy, the
tumor did shrink considerably, and this facilitated surgical
excision. This case therefore illustrates another potential
benefit of preoperative radiation therapy: the potential to
downsize a tumor in the orbit.

There are risks associated with the administration of
radiation therapy before surgery. Investigations of its use for
soft tissue sarcoma occurring in the extremity show that
preoperative radiation therapy was associated in some cases
with higher risks of wound complications after surgery.5

Additionally, preoperative treatment may delay definitive
surgical resection. It is recommended that surgical resection
be undertaken no sooner than 4 weeks after the completion
of radiation therapy to allow resolution of the acute inflam-
mation associated with radiation therapy. However, surgery
should be performed within a 4- to 8-week window, before
significant scarring of orbital soft tissues has occurred.

Multidisciplinary management of orbital mesenchymal
tumors is critical. The involvement of medical and radiation
oncologists with experience in treating such tumors is
needed to consider all treatment options and the appropriate
timing of treatment modalities. As demonstrated in the
patient described in this report, preoperative radiation ther-
apy can be considered in patients with radiosensitive tumor
subtypes and can be a useful adjunct to surgery. Further
studies with larger numbers of patients and with follow-up
time of longer than 12 months are needed to ascertain

whether preoperative radiation therapy can decrease local
recurrence rates for orbital hemangiopericytomas.
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Topical Antiglaucoma Treatment
With Prostaglandin Analogues May
Precipitate Meibomian Gland Disease
M. Geraldine Cunniffe, M.D., R. Medel-Jiménez, M.D.,
and M. González-Candial, M.D.

Abstract: The popular use of topical prostaglandin ana-
logues (TPAs) in glaucoma patients has a well-documented
association with changes in number, length, thickness, and
growth pattern of eyelashes. A link between meibomian
gland disease and seborrheic blepharitis resulting from
topical administration of prostaglandin analogues has not
been made to the authors’ knowledge. A retrospective study
of 43 patients presenting for incision and curettage of
chalazion to the operating theatre over a 2-year period was
performed. The patients’ histories were reviewed to estab-
lish whether they were using TPAs for glaucoma at the time
of surgery. Eight patients (19%) were using TPAs at the
time of surgery. No patient had a history of eyelid margin
disease before the commencement of TPAs. The exact
pathogenesis of how meibomian gland disease is linked to
TPA use is unclear. We postulate that the topical applica-
tion of prostaglandin analogues may contribute to the for-
mation of chalazion by acting directly to stimulate meibo-
mian gland secretion. The authors present the findings of a
preliminary case series showing a higher-than-expected
incidence of patients using TPAs requiring surgical inter-
vention for chalazion.

S ynthetic prostaglandin analogues are manufactured to bind
to a prostaglandin receptor. The popular use of topical

prostaglandin analogues (TPAs) in glaucoma patients has a
well-documented association with changes in number, length,
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thickness, and growth pattern of eyelashes.1 Its exact patho-
genesis, however, still remains unclear. Houssay et al.2 dem-
onstrated the modulation of hair growth by prostaglandins in
1976, long before the introduction of TPAs. Meibomian gland
disease and seborrheic blepharitis resulting from topical admin-
istration of prostaglandin analogues have not to our knowledge
been studied or reported. It came to our attention that a
significant number of patients presenting for management of
blepharitis and meibomian gland disease were using a variety
of topical agents within the prostaglandin analogue family of
drugs. This study aimed, therefore, to evaluate whether the use
of TPAs contributed to a higher incidence of patients present-
ing for chalazion surgery to the operating theatre.

CASE REPORT
A retrospective study of 43 consecutive patients present-

ing for incision and curettage of chalazion to the operating
theatre of 2 oculoplastic surgeons over a 2-year period was
performed. The patients’ histories were reviewed to establish
whether they were using TPAs for glaucoma at the time of
surgery in the operated eye.

Forty-three patients were sampled. The male-to-female
ratio was 23:20. Patients ranged in age from 1 to 90 years with a
mean of 48. Eight patients (19%) were using TPA monotherapy to
manage their glaucoma at the time of surgery. No patient had a
history of eyelid margin disease symptoms or documentation of its
treatment before the commencement of TPAs. All 8 patients using
TPAs at the time of surgery were doing so for a minimum period
of 1 year and a maximum of 5 years. Four patients of the 8 were
using latanoprost, and 4 patients were using bimatoprost.

DISCUSSION
The exact pathogenesis of how meibomian gland disease

is linked to TPAs remains unclear. The presence of prostaglan-
din receptors within the meibomian gland itself has not been
discussed to date to our knowledge. Human sebocytes, how-
ever, express prostaglandin receptors,3 and the induction of
prostaglandin pathways has been demonstrated in sebocytes of
facial skin and implicated in troublesome facial acne.4 Seba-
ceous gland function is influenced by androgens, estrogens,
glucocorticoids, and prolactin. Sebaceous gland lipids are
known to have important antibacterial effects, and perhaps this
property is affected by abnormal gland functioning, encourag-
ing bacterial overgrowth on the eyelid margin.5

We postulate that topical application of prostaglandin
analogues may contribute to the formation of chalazion by
acting directly to stimulate or alter meibomian gland secretion.
This can result in a seborrheic-type blepharitis with meibomian
gland outlet obstruction, chalazion, and secondary tear film
abnormalities typical of meibomian gland dysfunction previously
studied by Jackson6 in Canada. Li et al.7 found that travoprost and
latanoprost were equivalent with respect to intraocular pressure
lowering, but conjunctival hyperemia was less with latanoprost.
Of the patients in this study using TPAs, the incidences of
chalazion were equal in those patients using latanoprost and
bimatoprost preparations. Interpretation of the data in this study is
limited by small numbers, the lack of an age-matched control
group, and the lack of previously published data postulating the
link between TPAs and chalazion occurrence.

We present the findings of a preliminary small case series
highlighting a higher-than-expected incidence of patients on TPAs
with blepharitis requiring surgical intervention for chalazion. Fur-
ther study is required to elucidate the precise link of TPAs to
meibomian gland disease and the mechanisms involved.
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Tuberculosis of the Nasolacrimal Duct
Cara D. Varley, M.P.H.*, Neil D. Gross, M.D.†,
Douglas P. Marx, M.D.*,
and Kevin L. Winthrop, M.D., M.P.H.*‡§

Abstract: Nasolacrimal tuberculosis is rare. The authors
present a young Peruvian-born female with subacute
onset of right eye epiphora, isolated right inferior turbi-
nate enlargement, and ipsilateral cervical lymphade-
nopathy. Turbinate and neck mass incisional biopsies
demonstrated histopathological findings consistent with
tuberculosis. QuantiFERON-TB Gold-In-Tube testing
was positive. Complete resolution of symptoms occurred
after dacryocystorhinostomy and 9 months of standard
4-drug antituberculosis therapy. Tuberculosis of the na-
solacrimal duct is highly unusual but should be consid-
ered in patients with tuberculosis risk factors who pres-
ent with nasolacrimal obstruction from an inferior
turbinate mass.

A ctive tuberculosis disease of the head and neck is rare.1

We describe an extremely unusual presentation of postpri-
mary tuberculosis of the nasolacrimal system with inferior
turbinate enlargement and cervical adenopathy.

CASE REPORT
A 39-year-old Peruvian-born female living in Portland,

Oregon for 9 years had onset of right-sided epiphora in Feb-
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ruary, 2008. Within several weeks, she also noted an ipsilateral
swollen, painful, cervical lymph node that continued to enlarge.
Her epiphora continued to worsen until she presented to an
otolaryngologist 7 months later. The patient reported palpita-
tions, 10-lb weight loss, and right nasal obstructive symptoms
but denied having pulmonary or constitutional symptoms. She
could not recall any exposure to sick contacts or pets and
reported no significant travel history besides her immigration
from Peru. She was otherwise treated for hypertension. Phys-
ical examination revealed an enlarged, indurated right inferior
turbinate with multiple enlarged, nontender, right submandib-
ular and upper jugular lymph nodes. CT examination confirmed
a right inferior nasal turbinate mass (Fig. 1) and extensive
enlargement of the right cervical lymph nodes with necrotic
appearance (Fig. 2). A complete blood count with differential
revealed a mildly elevated red cell count. An antineutrophil

cytoplasmic antibody evaluation was negative and the angioten-
sin-converting enzyme level was normal. Acute antibodies to
cytomegalovirus, Epstein-Barr virus, mycoplasma, and barto-
nella were not identified on serologic testing. Fine-needle
aspiration biopsy of the right cervical lymph node and direct
biopsy of the inferior turbinate were inconclusive.

Subsequent incisional biopsy of the turbinate and a
cervical lymph node demonstrated extensive fibrosis, necrosis,
and caseating granulomas. Stains, cultures, and polymerase
chain reaction analysis of tissue were negative for acid-fast
bacilli and fungus. The patient was then referred to an
infectious disease specialist. On further testing, the patient’s
QuantiFERON-TB Gold-In-Tube (Cellestis, Victoria, Aus-
tralia) result was positive, consistent with previous tubercu-
losis exposure. Her chest radiograph was normal. She began
empiric 4-drug antituberculous therapy with isoniazid, ri-
fampin, pyrazinamide, and ethambutol.

After 2 months of therapy, she had vast improvement of
her right cervical lymphadenopathy but reported continued
epiphora. Nasal and lacrimal examination revealed no residual
mass but suggested a narrowed, scarred duct, which was
successfully treated via right endoscopic dacryocystorhinos-
tomy. The patient subsequently continued twice-weekly isoni-
azid, rifampin, and ethambutol for a total of 9 months, with a
full resolution of lymphadenopathy.

DISCUSSION
In the United States, tuberculosis presents as pulmonary

disease 80% of the time, with fewer than 2.7% of infections
occurring in the head or neck.2 Of head and neck infections,
cervical adenopathy is the most common finding (87%) and
occurs primarily in young, immunocompetent individuals.1,3

Cultures from the head and neck are frequently negative or not
obtained for tuberculosis.1,4 Appropriate diagnosis usually oc-
curs through histologic evaluation. Tuberculous cervical
lymphadenitis is frequently accompanied by other disease sites,
especially pulmonary. Because tuberculosis is associated with
immunosuppressed conditions such as underlying malignan-
cies, a neoplastic process should be considered.

A literature review revealed only a small number of re-
ported nasolacrimal tuberculosis cases. Some of these cases were
initially diagnosed histopathologically.4,5,6 In 2 of these cases,
active pulmonary disease was discovered following identification
of tuberculosis in the lacrimal gland.4,5 Both of these patients
developed cervical lymphadenopathy and were from areas of
tuberculosis endemicity.4,5 One reported patient had no other
sites of active disease and presented only with epiphora and
recurrent lacrimal passage infections.6 Isolation of tuberculosis
from the nasolacrimal duct is uncommon, and diagnosis is often
made by the appearance of granulomas on histopathological
evaluation.4 Our tissue biopsies failed to isolate Mycobacte-
rium tuberculosis, which is also not uncommon in scrofula.1

QuantiFERON-TB Gold-In-Tube testing and tuberculin skin
testing are potentially useful adjuncts to making the diagnosis.

CONCLUSION
We present a patient with tuberculosis of the right

inferior turbinate and associated lacrimal ductal obstruction. It
is likely that this focus of disease drained to regional neck
lymph nodes, resulting in scrofula. Tuberculosis of the naso-
lacrimal duct is a highly unusual cause of turbinate enlargement
but should be considered in the differential diagnosis in patients
with tuberculosis exposure and mass obstruction of the naso-
lacrimal system.

FIG. 1. CT examination confirming a mass (arrow) involving
the right inferior nasal turbinate.

FIG. 2. CT depicting extensive enlargement of the right cervi-
cal lymph nodes (arrows) with necrotic appearance.
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Treatment of a Lacrimal Pneumocele
With Punctal Plug Insertion
Sher A. Aslam, M.R.C.Ophth.,
Badrul Hussain, M.R.C.Ophth., M.R.C.S.Ed.,
and Jane M. Olver, F.R.C.Ophth.

Abstract: A 37-year-old man presented with symptoms of
air and mucus reflux from the right medial canthus on
blowing his nose. Examination showed crepitus in the re-
gion overlying the right lacrimal sac, and he was able to
produce bubbles in his conjunctival lake on instillation of
topical 2% fluorescein. Dacryoscintigraphy showed sym-
metrical slow passage of tracer from the lacrimal sac in the
nasolacrimal duct indicating delay at the postsac level.
Dacryocystography showed that the right lacrimal system
contained round filling defects, suggesting the presence of soft
tissue tumors. However, a CT scan showed an enlarged right
lacrimal fossa with air in the nasolacrimal duct and no evi-
dence of a mass. Following lower punctal plug occlusive
canaliculoplasty on the right, using a preloaded silicone plug,
the patient noted an immediate resolution of reflux symptoms.

A ir reflux from the nasolacrimal system is an uncommon but
potentially troublesome feature following dacryocystorhinos-

tomy. It is particularly rare in the absence of previous lacrimal
surgery. We describe a case of lacrimal pneumocele presenting with
air reflux that was successfully managed with punctal plug insertion.

CASE REPORT
A 37-year-old man presented with air and mucus reflux

from the right medial canthus on blowing his nose. He produced
a “squeaky” sound on palpation of that area. There was no history
of hemolacria, previous surgery, or trauma, and the patient re-
ported no preceding features of nasolacrimal duct obstruction.
Examination showed crepitus in the right medial canthal region
overlying the lacrimal sac. Following topical instillation of 2%

fluorescein, the patient could blow out air bubbles in the conjunc-
tival lake on holding his nose (Fig. 1). There was no palpable mass
or swelling and ocular examination was unremarkable. Lacrimal
syringing revealed a patent system, although fluid entry was
extremely easy compared with the normal side, indicating a
wide-open passage. Nasal endoscopy was normal, although Has-
ner’s valve could not be visualized.

Dacryoscintigraphy showed a symmetrical slow passage
of tracer from the lacrimal sac in the nasolacrimal duct, indi-
cating a delay at the postsac level (Fig. 2A). Dacryocystogra-
phy showed that the right lacrimal system contained air pockets
(Fig. 2B) in addition to a small, round filling defect within the
lacrimal sac, causing it to expand; a further round filling defect
was seen 1 cm below the sac. These findings suggested the
presence of soft tissue tumors. However, a CT scan showed an
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FIG. 1. Left, normal tear film with fluorescein at the medial
canthus. Right, tear film with the appearance of air bubbles
after lacrimal sac massage (arrow).

FIG. 2. Dacryocystogram, dacryoscintigraphy, and CT scans.
A, Dacryoscintigraphy shows symmetrical, slow passage with
retention of tracer within the lacrimal sac at 20 minutes, with
slight overspill on the right. B, Dacryocystogram shows a
rounded filling defect within an enlarged lacrimal sac (green
arrow). The red arrow shows a narrowed portion of the naso-
lacrimal duct below which lies an irregularly dilated nasolacri-
mal duct with a further rounded filling defect approximately 1
cm below the sac. C, D, Axial and coronal scans respectively
showing air within the right nasolacrimal duct (blue arrows)
compared with an opacified duct on the left, the latter consis-
tent with duct mucosa. No extrinsic mass is seen surrounding
the duct or lacrimal sac.
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enlarged right lacrimal fossa with air in the nasolacrimal duct
and no evidence of a mass (Fig. 2C, D). The left nasolacrimal
duct was opacified, consistent with normal nasolacrimal duct
mucosa. Following lower punctal plug occlusive canaliculo-
plasty on the right, using a preloaded silicone plug (Bouchon
Meatique; Issy-les-Moulineaux, France), the patient noted an
immediate resolution of reflux symptoms.

DISCUSSION
Originally described by Purkinje in 1823, the phenomenon

of air reflux from the lacrimal sac to the canalicular system—or
“ocular whistling” as termed by Duke-Elder—was thought to be
due to incompetence of the valve of Hasner at the lower end of the
nasolacrimal duct.1 An alternative mechanism has been attributed
to incompetence of the valve of Rosenmüller, a flap of mucosa
which normally acts as a barrier between the lacrimal sac and
canalicular system. This is generally thought to act as a one-way
stop valve allowing fluid and air egress from the canaliculus to the
lacrimal sac but not vice versa. However, one study investigating
the rate of air reflux following external dacryocystorhinostomy
with membranectomy showed otherwise. This study reported the
incidence of air reflux with membranectomy (36% of patients) as
similar to that without membranectomy (50% of patients; p �
0.30), meaning that removal of the valve of Rosenmüller did not
increase air or tear reflux.2 This suggested that the valve does not
work by a one-way mechanism.

Lacrimal sac enlargement occurs with nasolacrimal duct
stenosis, more commonly when completely obstructed. Differen-
tial diagnosis for an enlarged lacrimal sac should include an
inflammatory or neoplastic mass. Although lacrimal sac tumors
are rare, their commonest presenting symptoms include epiphora,
recurrent dacryocysitis, and lacrimal sac mass. Bleeding from the
lacrimal punctum invariably suggests the presence of a lacrimal
sac tumor, particularly malignant melanoma. Dacryocystography
in the presence of tumor may show an enlarged lacrimal sac with
filling defects and delayed emptying. CT features of tumor include
a mass in the lacrimal sac or adjacent paranasal sinuses, bony
erosion, nasolacrimal duct enlargement, and extension of mass in
surrounding tissues.3 In contrast, CT imaging of inflammatory
conditions of the lacrimal sac will not show these features but may
be characterized by lacrimal sac dilatation with a cystic mass
centered at the lacrimal fossa.

Definitive diagnosis is obtained through lacrimal sac bi-
opsy. The latter was not performed in our case, since the clinical
picture and CT result did not suggest the presence of a solid mass,
contrary to the initial dacryocystographic findings.

Clinical features similar to those in our case have been
reported following a compression pneumocele of the lacri-
mal sac. This presented with a recurrent, firm, crepitant
swelling in the medial canthal region after coughing and
sneezing, albeit with no associated air reflux.4 During
dacryocystorhinostomy surgery, a large, diverticulous pneu-
mocele was noted. This had compressed the lacrimal sac,
causing it to distend due to entrapped air. Nasal endoscopy
showed a wide nasolacrimal ostium without a Hasner’s
valve, which therefore allowed air to flow back to the
lacrimal system from the nasal cavity. Aside from providing
an alternative diagnosis to be considered in such cases, this
case again underlines the role of Hasner’s valve as a barrier
to prevent reflux in the lacrimal sac.

This study reported the possibility of a previous nasolacri-
mal canal/duct obstruction resulting in raised intraluminal pressure
causing chronic dilatation of the lacrimal sac. The raised intralu-
minal pressure may have been enough to overcome the obstruction
hence its absence at presentation. Certainly, this theory has been

proposed for enlargement of the nasolacrimal canal itself in a case
series of lacrimal obstruction, which were managed surgically due
to the suspicion of a neoplastic process.5

It is interesting that our patient had resolution of symp-
toms following insertion of a lower punctal plug, while the
upper punctum was not occluded. Perhaps the intraluminal
pressure created on blowing the nose was insufficient to over-
come the small diameter of the upper canaliculus alone. Im-
portantly, the patient did not experience epiphora following
lower punctal plug insertion, suggesting that the upper cana-
licular system was still patent. In summary, this case shows that
punctal plug insertion offers a safe and effective alternative in
the management of reflux symptoms associated with a lacrimal
pneumocele, thereby obviating the need for surgery.
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Bifocal Orbital and Nasopharyngeal
Amyloidomas Presenting as
Graves Disease
Albert Y. Wu, M.D., Ph.D.*,
William B. Chapman, M.D., F.R.C.P.(C.)†,
Ian J. Witterick, M.D., F.R.C.S.(C.)‡,
and Dan D. DeAngelis, M.D., F.R.C.S.(C.)*

Abstract: A 72-year-old man presented with a slowly progres-
sive left hyperglobus, left infraduction deficit, bilateral lower
eyelid retraction, and dysphagia. He had a notable chin-down
head position, diplopia in primary position, and 3 mm of left
proptosis. He had been diagnosed with Graves disease 3 years
before presentation. CT scans showed enlargement of the left
inferior and medial rectus muscles with associated stranding
of the retrobulbar fat and a low-density heterogeneous mass in
the left aspect of the neck protruding in the nasopharynx.
Biopsies of the orbit and nasopharynx revealed focal areas of
amyloid. This represents the first report of bifocal amyloido-
mas of the orbit and nasopharynx.

A myloidosis is a heterogeneous group of disorders charac-
terized by the deposition of abnormal fibrillar proteins in

tissues and organs. On a molecular level, this insoluble protein
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is arranged in antiparallel, beta-pleated sheets and produces a
distinctive apple-green birefringence upon exposure to polar-
ized light. Amyloid protein stains histologically with Congo red
dye. Amyloidosis commonly has been described as acquired or
hereditary, systemic or localized, and primary or secondary.
Currently, amyloidosis is classified by the type of protein that
makes up the amyloid fibril, such as amyloid light chain and
amyloid-associated protein. Systemic involvement demon-
strates widespread deposition of amyloid with a slowly declin-
ing clinical course and poor prognosis. Localized disease is less
common but carries an excellent prognosis, and when present,
is more commonly found in the head and neck. Localized
orbital amyloidosis has been reported as 4% of head and neck
amyloidomas.1 In this paper, we report the clinical and histo-
pathologic findings in a 72-year-old man with an unusual
presentation of discrete amyloidomas of the orbit and nasophar-
ynx. The management options and the result of surgical treat-
ment of this case are discussed.

CASE REPORT
A 72-year-old man presented with a slowly progres-

sive left hyperglobus, left infraduction deficit, bilateral
lower eyelid retraction, and dysphagia. His examination
revealed a notable chin-down head position, left hypertropia,
diplopia in primary position, and 5 mm of left proptosis (Fig.
A). He had been diagnosed with Graves disease 3 years
before presentation at another institution based on the find-
ing of enlarged muscles. There was no history of autoim-
mune hyperthyroidism, trauma, or infection. Ocular exami-
nation was otherwise normal. CT scans showed enlargement
of the left inferior and medial rectus muscles with associated
stranding of the retrobulbar fat (Fig. B). The low-density
heterogeneous enhancing mass measured 6 cm in the trans-
verse, 3.2 cm in the anteroposterior, and 4.1 cm in the
craniocaudal dimension involving both the left medial and
lateral pterygoid muscles and extending to abut the medial
cortex of the left mandibular ramus (Fig. C). Biopsies of the
orbit and nasopharynx revealed vascularized stromal tissue

with amorphous eosinophilic material staining orange typi-
cal of amyloid (Fig. D). The amorphous material was con-
gophilic and produced the distinctive apple-green birefrin-
gence upon exposure to polarized light (Fig. E).

The hematology/oncology team performed a screen-
ing examination for evidence of systemic disease. The pa-
tient’s blood showed elevated free light chain � and �;
however, the �/� ratio was normal. All other blood chemis-
tries were normal, and the patient’s urine Bence Jones
protein was negative. To rule out amyloid involvement of
the heart, an echocardiogram was performed, which was
normal. CT scans of his chest, abdomen, and pelvis were all
negative to rule out the possibility of underlying lymphoma
and further amyloidomas. Bone marrow aspiration and bi-
opsy were performed to assess for evidence of multiple
myeloma or amyloid involvement of the bone marrow and
possible lymphoma. The bone marrow biopsy was normal,
showing no lymphoproliferative disorder, plasma cell dys-
crasia, or amyloid deposition. Polymerase chain reaction and
sequence analysis of peripheral blood showed no amyloido-
genic mutation in the genes associated with autosomal dom-
inant hereditary amyloidosis: transthyretin (TTR), fibrino-
gen � chain (FGA), lysozyme (LYZ), and apolipoprotein
A-1 (APOA1).2 Because the patient’s workup for systemic
amyloidosis was negative, his biopsy specimen was sent for
ionization mass spectroscopy for peptide fingerprinting to
further investigate the etiology of his amyloidomas.

DISCUSSION
Amyloidosis in its localized form is rare in the orbit,

with only 30 or so reports in the literature.1 Among localized
amyloidosis of the head and neck, only 4% are found in the
orbit.1 Thus, having 2 localized areas of disease, one of which
is in the orbit, is even more unusual.

Amyloid may be found anywhere within and around the
globe. Corneal involvement may be seen as hereditary localized
disease, while eyelid involvement is the hallmark of systemic
disease.1 Localized conjunctival amyloidosis is usually bilat-

A, Preoperative photo with patient in primary position. B, Coronal CT scan showing enlarged inferior and medial rectus muscles. C,
Axial CT scan showing low-density heterogeneous enhancing mass protruding in the left nasopharynx. D, Congo red staining of amy-
loid within the lesion. E, Apple-green birefringence of amyloid upon exposure to polarized light.
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eral and chronic in course and is rarely with associated ocular
involvement.3

The typical clinical picture associated with orbital amy-
loidosis is of a painless palpable mass or exophthalmos present
for years, which distinguishes it from idiopathic orbital inflam-
mation.4 Calcification on CT and heterogeneous hypointensity
on T2-weighted MRI, while seen more commonly in cavernous
hemangiomas, may also represent amyloid deposition.5 Most
cases of orbital amyloidosis are found in the superior temporal
orbit, with or without displacement of the globe inferonasally.6

A study of 17 periocular and 7 orbital amyloidosis cases
showed the presence of visible or palpable periocular mass or
tissue infiltration (95.8%), ptosis (54.2%), periocular discom-
fort or pain (25%), proptosis or globe displacement (21%),
limitations in ocular motility (16.7%), recurrent periocular
subcutaneous hemorrhages (12.5%), and diplopia (8.3%).4

This patient’s polymerase chain reaction and sequence
analysis screening did not match any of the known hereditary
amyloidoses. Hereditary amyloidosis accounts for only 5% of
all cases of amyloidosis with variable penetrance and clinical
presentation.2 Some of the commonly screened genes include
TTR, FGA, LYZ, and APOA1 for familial visceral amyloid-
oses. The likelihood of this patient having a hereditary form of
amyloidosis was low, because there are no reports of hereditary
amyloid leading to amyloidomas.

The primary treatment for localized orbital amyloidosis
is surgical excision, which may be difficult because amyloid
usually extends deep in the orbit with an infiltrative pattern.
Amyloid has a propensity to deposit histologically near fine
arterial vessels, and significant bleeding may occur during
resection due its friable vasculature. Thus, the use of CO2 laser
may facilitate removal of these lesions. Although it is rare for
systemic disease to develop, local recurrences have been re-
ported in approximately one third of the cases treated surgically.1

To avoid repeated excisions, radiation has been performed suc-
cessful with limited follow-up.1

This is the first report of bifocal amyloidomas of the
orbit and nasopharynx. The ability of amyloid to deposit
within any ocular tissue gives rise to its many stigmata.
When confined to the orbit, proptosis, diplopia, and eyelid
retraction that mimic other orbital disease often ensue. Thus,
amyloidomas may masquerade as Graves disease, idiopathic
orbital inflammation, malignancy, or benign tumors. Al-
though complete surgical excision is not feasible in many
cases, the goal of treatment is to preserve function and to
prevent sight-threatening complications.
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Orbital Lymphoma in the Setting of
Idiopathic CD4� Lymphocytopenia
(HIV-Negative AIDS)
Kian Eftekhari, M.D.*†, Emil Anthony T. Say, M.D.*,
Carol L. Shields, M.D.*, Roberta E. Gausas, M.D.†,
and Jerry A. Shields, M.D.*

Abstract: A 43-year-old Asian man with idiopathic CD4� lym-
phocytopenia (human immunodeficiency virus [HIV]-negative
acquired immunodeficiency syndrome [AIDS]) noted blurred
vision OD. Visual acuity was 20/30 OD and 20/15 OS. The right
eye showed features of axial proptosis (2 mm), blepharoptosis,
upgaze restriction, conjunctival chemosis, color desaturation, and
choroidal folds. The OS was unremarkable. There was no lymph-
adenopathy. Orbital MRI showed a well-circumscribed mass
indenting the globe. Excision revealed diffuse large-B-cell lym-
phoma. Systemic evaluation was negative and adjuvant external
beam radiotherapy to the right orbit was performed. Idiopathic
CD4� lymphocytopenia is a rare hematologic condition charac-
terized by depletion of CD4� T cells in HIV-negative patients.
This condition closely resembles AIDS but HIV serology is neg-
ative. Similar to AIDS, patients are at risk for opportunistic
infections and neoplasia, including systemic lymphoma. This is
the first case, to the authors’ knowledge, of orbital lymphoma
with idiopathic CD4� lymphocytopenia.

I n 1992, the Centers for Disease Control and Prevention
issued an alert in Morbidity and Mortality Weekly Report

that a series of 26 patients from around the world manifested a
condition of CD4� lymphocytopenia, serious opportunistic
infections associated with classic acquired immunodeficiency
syndrome (AIDS), but no evidence of human immunodefi-
ciency virus (HIV) infection.1 Some initial reports termed this
entity HIV-negative AIDS, but it is now known as idiopathic
CD4� lymphocytopenia (ICL). ICL predisposes affected pa-
tients to similar complications as classic AIDS including mul-
tiple opportunistic infections and neoplasia, particularly
lymphoma.2 Although the coexistence of ICL and lymphoma
has been reported, we report herein the first case, to our
knowledge, of ICL-related orbital lymphoma.2–5

CASE REPORT
A 43-year-old Asian-American man presented with a

3-week history of blurred vision OD. His ocular history was
unremarkable, but medical history revealed diffuse large-B-cell
lymphoma of the bladder 8 years previous, treated with surgical
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excision and chemotherapy. The patient was diagnosed 15
years earlier with idiopathic CD4� lymphocytopenia following
an episode of cryptococcal meningitis. The patient took acy-
clovir, fluconazole, and trimethoprim-sulfamethoxazole for
prophylaxis against opportunistic infections.

The visual acuity was 20/30 OD and 20/15 OS with normal
intraocular pressures OU. The OS was unremarkable. The OD
displayed 2 mm of axial proptosis, 1 mm of blepharoptosis, mild
chemosis, 1� restriction in upgaze, and color desaturation with
Ishihara color plates (Fig. A). There was no preauricular, subman-
dibular, or cervical lymphadenopathy. Fundus examination re-
vealed choroidal folds suggestive of orbital compression (Fig. B).
Orbital MRI disclosed a well-circumscribed, intraconal, enhancing
mass in the right orbit with homogenous features and globe
indentation posteriorly (Fig. C, D).

Removal of the mass via an inferior transconjunctival
forniceal route was performed. Intraoperatively, the tumor was
friable, adherent to the inferior oblique and optic nerve, and was
grossly removed. Intravenous dexamethasone (Decadron) (16 mg)
intraoperatively and intraorbital triamcinolone acetonide (40 mg in
1 cc) at closure were given to decrease inflammation and minimize
optic nerve damage. Histopathology of the lesion showed sheets of
large, atypical cells demonstrating irregular nuclei (Fig. E). Im-
munohistochemical stains were positive for CD20 and CD45 and
negative for CD3, CD5, and CD10, consistent with orbital diffuse
large-B-cell lymphoma.

Following surgery, visual acuity was 20/20 OU with
resolution of previous proptosis, upgaze restriction, and blepha-
roptosis. Full body positron emission tomography imaging was
negative. Adjuvant external beam radiotherapy (40 Gy) was
delivered to the right orbit for microscopic residua. Three
months after lesion excision, the patient remained disease free
with no evidence of systemic spread based on CT imaging.

DISCUSSION
Idiopathic CD4� lymphocytopenia is an entity that initially

received attention in 1992 for its phenotypic similarity to AIDS
but without serologic evidence of HIV infection.1 These patients
usually present with unexplained infections but can present
asymptomatically with low CD4� T-lymphocyte counts.2 To
diagnose ICL, the clinician must document a CD4� T-lymphocyte
count below 300 cells/�l or �20% of the total T-cell repertoire on
2 separate occasions separated by at least 6 weeks.2 Additionally,
the patient must have negative serology for HIV-1 and HIV-2 on
multiple occasions.2 In 1996, Laurence et al.2 reported that the
CD4� cells in these patients aberrantly overexpressed Fas ligand,
which leads to apoptosis.3 This depletion of helper T cells leads to
impaired immunity along with immune dysregulation. Other
authors have reported increased CD4� T-cell activation and
turnover, suggesting a disturbance in the normal homeostatic
mechanisms for CD4� T cells.

In a prospective, natural history study of 36 patients with
ICL, 42% developed opportunistic infections and 14% had an
AIDS-defining illness, such as Mycobacterium avium complex
infection.2 An ICL-related malignancy was found in 2 patients:
one had B-cell lymphoma and another had metastatic squamous
cell carcinoma.2 Both patients with ICL-related malignancies died
during the study period, and 19% of all patients in the study died
within 42 months of ICL diagnosis.2

There have been numerous reports of ICL-related lym-
phoma including involvement of the leptomeninges, pleural
space, ovaries, and submandibular lymph nodes.4–5 Most of
such lymphomas have been classified as non-Hodgkin’s B-cell
lymphomas, with diffuse large-cell lymphoma the most com-
mon type.4–5 Six patients with non-Hodgkin’s lymphoma have

A 43-year-old Asian man with known idiopathic CD4� lym-
phocytopenia (ICL) developed right orbital lymphoma. A, Right
proptosis with blepharoptosis is noted. B, Compressive choroi-
dal folds from the orbital mass are seen in the macular region.
C, D, Axial T1-weighted MRI showing a well-circumscribed,
intraconal right orbital mass indenting the globe (C) that en-
hances with gadolinium and fat-suppression technique (D). E,
Histopathology of orbital mass lesion showing sheets of large,
atypical cells demonstrating irregular nuclei suggestive of lym-
phoma (hematoxylin-eosin, �40).
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been described in case reports in the literature, and 3 of these
patients achieved durable remission following treatment with
chemotherapy.4 The pathophysiology underlying the high inci-
dence of lymphoma in these patients has not been elucidated.
However, a likely hypothesis is that the perturbations in T-cell
populations that occur in ICL lead to impaired immune sur-
veillance. Specifically, the depletion of CD4� T cells may lead
to compensatory cytokine stimulation, which then drives the
expansion of B-cell subpopulations in lymphoid tissues.

In contrast to the wealth of information on HIV-positive
AIDS-related eye disease, reports of ocular conditions related
to HIV-negative AIDS (ICL) are relatively uncommon. Wladis
et al.6 reported a case of ICL in a 52-year-old woman in
association with ocular symptoms of Sjogren syndrome, and
others have observed an increased prevalence of Sjogren syn-
drome in patients with ICL. Schuil et al.7 described a case of
transient viral retinopathy following measles-mumps-rubella
vaccination in a 4-year-old child with previously undiagnosed
ICL. Other authors described a case of cytomegalovirus retini-
tis confirmed by polymerase chain reaction of aqueous humor
in the setting of ICL.8 To this point, there have been no ocular
malignancies reported in association with ICL.

In our case, orbital lymphoma developed after a 15-year
history of ICL. Eight years before presentation, the patient was
treated for B-cell lymphoma of the bladder. The orbital lym-
phoma could represent a related lymphomatous deposit, but
with negative positron emission tomography imaging, it most
likely represents a second de novo site.

Treatment for ICL is focused on managing opportunistic
infections, and investigators have attempted to boost the CD4
counts using interleukin-7 and interleukin-2 as experimental
therapies.1 There are no published reports of using antiretrovi-
ral therapy in ICL, although initial reports speculated that a
viral etiology may exist for the disease.1 Overall, patients with
ICL have poor prognoses from coexistent life-threatening in-
fections and neoplasia. Orbital lymphoma could represent a
related neoplastic lesion, and the ophthalmologist should keep
this in mind when evaluating such patients.
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Recurrent Infarction of Sphenoid
Bone With Subperiosteal Collection
in a Child With Sickle Cell Disease
Adel H. Alsuhaibani, M.D.*,
and Mohammed Abu Marzouk, M.D.†

Abstract: Infarction of the orbital bone in patients with
sickle cell disease is very rare. The authors report a young
boy who presented twice with marked acute proptosis and
eyelid swelling of the right eye resulting from infarction in
the greater wing of the sphenoid bone accompanied by an
orbital subperiosteal collection. The time interval between
the 2 attacks was 3 years.

S ickle cell disease is a genetic lifelong blood disorder
characterized by red blood cells that assume an abnormal

rigid sickle shape. The sickled erythrocytes are relatively rigid
and tend to obstruct the microcirculation, causing tissue infarc-
tion. All bones with active marrow are potential targets for
vaso-occlusive crisis, but a predilection for long bones has been
reported.1 Fewer than 50 cases of infarction of the orbital bones
in patients with sickle cell disease have been reported in the
literature.1,2 Here, we report a child with sickle cell disease
who had 2 episodes of infarction of the same greater wing of
the sphenoid bone with an orbital subperiosteal collection that
occurred 3 years apart.

CASE REPORT
An 11-year-old boy with sickle cell disease presented

with pain and swelling of the right eye of 2-day duration. The
patient had sickle crisis 3 months earlier with infarction of one
of the lumbar vertebra.

The patient was in mild pain with a low grade fever. His
visual acuity was 20/20 OD and 20/20 OS with no relative
afferent pupillary defect. Color vision was normal in both eyes.
A mild restriction of ocular motility in superior and lateral
fields of gaze in the right, and 4 mm of proptosis, was detected
(Fig. 1). A marked right upper eyelid edema, with tenderness
over the right lateral orbital rim, was also found. The rest of the
ophthalmic examination was normal.

The white cell count was within a normal range.
Orbital CT with contrast demonstrated a right subperiosteal
collection over the lateral orbital wall with no evidence of
sinusitis. MRI with contrast showed infarction of the mar-
row space of the greater wing of the sphenoid bone with
subperiosteal collection and ring enhancement (Fig. 2). The
blood culture grew coagulase-negative staphylococci. The
patient had full resolution of his ophthalmic manifestations
after undergoing a few days of conservative treatment with
systemic antibiotics. Three years earlier, the patient had
experienced a similar attack of acute proptosis in the same
eye, resulting from infarction of the greater wing of the

*Department of Ophthalmology, King Abdulaziz University Hospital,
King Saud University; and the †Department of Ophthalmology, Riyadh
Military Hospital, Riyadh, Saudi Arabia

Accepted for publication July 19, 2010.
The authors have no conflicts of interest or proprietary interest in any of

the instruments or topics presented in this manuscript.
Address correspondence and reprint requests to Adel H. Alsuhaibani,

M.D., Department of Ophthalmology, King Abdulaziz University Hospital,
King Saud University, PO Box 245, Riyadh 11411, Kingdom of Saudi
Arabia. E-mail: adelsu@yahoo.com

DOI: 10.1097/IOP.0b013e318203d275

Case Reports Ophthal Plast Reconstr Surg, Vol. 27, No. 5, 2011

e136 © 2011 The American Society of Ophthalmic Plastic and Reconstructive Surgery, Inc.



sphenoid bone with subperiosteal collection seen in orbital
CT scan and had responded nicely to conservative treatment.

DISCUSSION
Sickle cell disease has several ophthalmic manifesta-

tions, such as anterior segment ischemia, glaucoma, angioid

streaks, and retinopathy.3 Infarction of the orbital bones, which
has rarely been reported, can lead to acute proptosis, periorbital
pain, limited motility, and, potentially, compressive optic neu-
ropathy.1,2 Our patient had 2 episodes of infarction of the same
greater wing of the sphenoid bone with subperiosteal collec-
tion. To the best of our knowledge, this case is the first of its
kind to be reported in the literature.

In sickle cell disease, occlusion of the microvasculature
is commonly associated with distal infarction, which in turn
leads to localized tissue necrosis. Infarction and subsequent
necrosis of bone marrow present as a painful episode known as
a vaso-occlusive crisis. Orbital infarction is more likely to
occur in children because of the larger marrow volume com-
pared with adults.4 One feature of orbital infarction in sickle
cell disease is the formation of hematomas, which results
from the extravasation of blood from necrosed vessel walls.
These hematomas may be found in the orbit (subperiosteal
collection) or intracranially (epidural hematomas).5 Infarc-
tions of the sphenoid bone can lead to an inflammatory
response that spreads to the adjacent subperiosteal space,
resulting in acute proptosis, periorbital pain, limited motil-
ity, and potentially, compressive optic neuropathy.

Patients with sickle cell disease are at an increased risk
for osteomyelitis. Its occurrence may be related to hy-
posplenism, impaired complement activity, and the presence of
infarcted or necrotic bone.2 The distinction between a painful
infarcted but noninfected bone of a vaso-occlusive crisis and
osteomyelitis complicating a bone infarct can be extremely
difficult on clinical grounds. Blood culture is an important part
of managing these patients. MRI with contrast may be of great
help in evaluating the soft tissue changes, ischemic changes in
the marrow space, and the presence of ring enhancement
suggesting an orbital abscess.1,2 Sometimes, osteomyelitis
may not be suspected until the signs and symptoms of a
typical painful crisis have failed to resolve after 1 to 2 weeks
of standard therapy.

Most patients with infarction of the greater wing of
the sphenoid bone accompanied by an orbital subperiosteal
collection improve with medical management alone. Close
monitoring of optic nerve function is required. Systemic
antibiotic treatment is recommended when osteomyelitis is
suspected. Corticosteroids may be of help for the inflamma-
tory component, especially for patients with compressive
optic neuropathy. If compressive optic neuropathy fails to

FIG. 1. A, B, Clinical photographs were taken at presentation
with acute proptosis and eyelid swelling in the right for the
second time. C, Almost complete resolution after 1 week of
treatment with systemic antibiotics.

FIG. 2. Axial MRI with contrast shows involvement of the
marrow space of the right greater wing of the sphenoid bone
(arrowhead) with adjacent subperiosteal collection and ring
enhancement around this collection (arrow).
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respond to medical treatment, surgical drainage of subperi-
osteal collection is indicated.1,2

In summary, infarction in the same orbital bone may
occur more than once and present with severe proptosis and
subperiosteal collection. This process may be complicated by
osteomyelitis and orbital cellulitis.
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Bilateral Upper and Lower Eyelid
Severe Psoriasiform Blepharitis: Case
Report and Review of Literature
Feilin Zhu, A.B., and Jeremiah P. Tao, M.D., F.A.C.S.

Abstract: The purpose of the present study is to describe a
case of severe, psoriasiform blepharitis by means of a case
report and literature review. A 44-year-old man developed
chronic blepharitis and tearing months after bilateral cataract
surgery. Exam showed diffuse quad-eyelid erythema, dis-
charge, edema, madarosis, and scale. He also had insufficient
tear drainage due to bilateral upper eyelid cicatricial punctal
atresia with bilateral lower eyelid punctal stenosis. Biopsy of
the lower eyelids exhibited psoriasiform hyperplasia. Topical
0.1% tacrolimus achieved improvement but caused some sub-
jective eye irritation. Psoriasiform dermatitis manifesting on
the eyelids is rare, may be associated with insufficient tear
drainage, and may respond favorably to 0.1% tacrolimus.

P soriasis is a common inflammatory disease of the skin
characterized by thick red skin and silvery scales. It in-

volves hyperproliferation of the keratinocytes in the epidermis
and most often occurs on the trunk and extensor surfaces of the
body. Eyelid psoriasis is very uncommon and the literature is
scarce on this subject. We describe herein a case of severe
psoriasiform blepharitis.

CASE REPORT
A 44-year-old man presented with chronic bilateral eye

discharge and eyelid inflammation for 7 years. He reported that
eyelid inflammation and discharge started within a few months
after bilateral cataract surgery. He had a history of allergic
conjunctivitis that was treated with steroid eye drops for 4 years
before his cataract diagnosis. Steroid medication was thought to
have precipitated his cataracts. His use of steroid medications

also contributed to his diagnosis of glaucoma in recent years.
Antibiotics, corticosteroids, and artificial tears had been uti-
lized previously, without much improvement.

On initial assessment, visual acuity was 20/50 OD and
20/70 OS without correction and 20/50 OD and 20/60 OS with
pinhole correction. Examination was significant for thickened,
edematous lids (with secondary ptosis), skin scale, mucous dis-
charge, and madarosis (Fig. 1A). He also exhibited an increased
tear lake due to insufficient tear drainage through bilateral upper
cicatricial punctal atresia with bilateral lower eyelid punctal ste-
nosis. Bilateral punctoplasty with placement of silicone tube stents
and bilateral lower eyelid biopsy were performed.

In the weeks following surgery, he reported subjective
improvement of tearing and mucous accumulation. Examination
showed an improved tear lake and less mucopurulent discharge.

Differential diagnosis of his eyelid inflammation in-
cludes basal cell carcinoma, contact dermatitis, trichiasis, and
ocular rosacea. Microscopic analysis of the lower eyelids re-
vealed psoriasiform hyperplasia of epidermis with hyperkera-
tosis, parakeratosis, and ulceration. Neutrophils were present in
the parakeratotic layer. A mixed inflammatory infiltrate includ-
ing eosinophils was present in the dermis. These findings were
consistent with psoriasiform changes (Fig. 2).

Tacrolimus 0.1% cutaneous ointment 2 times a day was
initiated. One week later, he described subjective improvement of
his eyelid irritation. His symptomatic improvement was corrobo-
rated by his exam that showed less eyelid redness and edema (Fig.
1B). On 1 month follow-up, the patient reported the side effect of
eye irritation when tacrolimus got in his eyes. He had temporarily
stopped the medication. A new regimen of applying the ointment
carefully and away from the eyelid margin resulted in satisfactory
results with continued improvement (Fig. 1C).

Literature Review
Psoriasis is a common chronic inflammatory disease in-

volving relapsing eruptions of skin in scaly thick patches, most
often on the trunk and extensor surfaces of the body. Although
forehead, scalp, and eyebrow psoriasis are relatively common,
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FIG. 1. A, Severe chronic bilateral upper and lower eyelid red-
ness, edema, madarosis, and discharge with skin scaling. B,
Eyelid appearance after 1 week of topical 0.1% tacrolimus
twice daily. Improvement in redness and edema. C, Eyelid ap-
pearance after 1 month of topical 0.1% tacrolimus twice daily.
Continued modest improvement in redness and edema.
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facial psoriasis is considered uncommon—estimated to occur in
only 17% to 46% of patients with psoriasis. These patients have an
earlier onset with a more chronic course.

Even more uncommon is eyelid psoriasis. In a review of
203 cases of causes of eyelid dermatitis, the frequency of
psoriasis was 7%.1 Reported ocular findings in psoriasis in-
volve red to pink scaling plaques along the eyelid margins and
eyelid edema and ectropion.2 Other complications include con-
junctivitis, superficial punctate keratitis, trichiasis, symblepha-
ron, photophobia, and increased lacrimation. Stuart3 listed
variable manifestations including nodular excrescences local-
ized at the limbus, surrounded by small stromal opacities and
vascularization, and homogeneous axial nonvascularized cor-
neal opacities. Based on our case, we here add madarosis,
ptosis, punctal atresia, and punctal stenosis.

There are few case reports of psoriasis involving the
eyelids. Aliagaoglu et al.4 reported a case of periorbital psori-
asis developing in a 7-year-old boy after his brother scratched
his eyelid. Zug et al.2 reported that environmental factors such
as drugs (lithium, �-blockers, antimalarials), trauma, repeated
friction, and streptococcal infection can trigger or exacerbate
psoriasis.

The treatment for eyelid psoriasis may include topical
ointments, steroids, and radiation. Wolf surveyed 20 dermatol-
ogists from the United States and Europe for their opinions on
treatment for eyelid psoriasis. Low-potency steroids, preferably
not stronger than 1% hydrocortisone, and constant emollition
were thought to be the most effective. Long-term, low-dosage
retinoid therapy and ultraviolet B phototherapy were also
recommended.5 Several studies have also shown the effective-
ness of tacrolimus, an immunosuppressant, in the treatment of
facial and intertriginous psoriasis. Unlike steroids, it does not
lead to atrophy and rosacea of the face from long-term use.
Lebwohl et al.6 reported a randomized control study of 167
patients treated with either 0.1% tacrolimus ointment or a
corticosteroid and found significant improvement in the tacroli-
mus group by as early as day 8 (p � 0.004).

DISCUSSION
Psoriasiform blepharitis is rare. This case is remarkable

for the severity and the negative history of psoriasis. Also, a
complete dermatological examination did not show psoriasis
elsewhere on the body. The precise mechanism and etiology for
the psoriasiform changes in this case remain uncertain. How-
ever, the condition was somewhat consecutive (onset within
months) to cataract surgery, and the Koebner phenomenon, or
isomorphic response—skin lesions that develop in areas of

local trauma or injury, such as a surgical wound—may offer
one explanation. Topical 0.1% tacrolimus was associated with
improvement in our patient but was also associated with the
side effect of conjunctival irritation when administered too
closely to the eyelid margin. This case also serves as reminder
of the important ophthalmic side effects of periocular cortico-
steroids, namely, cataracts and glaucoma. Further investigation
is necessary to establish the best treatments for psoriasiform
blepharitis.
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Orbital Floor Abscess Secondary
to Sinusitis in an
Immunocompromised Patient
Sarah Hull, M.A., M.B.B.S.*, Alasdair D. Mace, F.R.C.S., D.L.O.†,
Shelly-Anne Lalchan, M.R.C.Ophth.*,
Hesham A. Saleh, F.R.C.S.†,
and Jane M. Olver, F.R.C.Ophth., F.R.C.S.*

Abstract: A 65-year-old man with a history of renal trans-
plantation presented with facial pain, purulent nasal
discharge, and periorbital swelling. Signs of optic nerve com-
promise developed and persisted despite medial orbital wall
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FIG. 2. A, Elongated rete pegs typical of psoriatic lesions (hematoxylin-eosin, original magnification �4). B, Ulceration of epidermis
(black arrow) and mixed inflammatory infiltrate in the dermis (white arrow) (hematoxylin-eosin, original magnification �10). C, Hy-
perkeratosis with neutrophils present in the parakeratotic layer (black arrow) (hematoxylin-eosin, original magnification �10).

Ophthal Plast Reconstr Surg, Vol. 27, No. 5, 2011 Case Reports

© 2011 The American Society of Ophthalmic Plastic and Reconstructive Surgery, Inc. e139



decompression. Further imaging revealed an orbital floor
abscess secondary to direct communication of a maxillary
pseudomonal sinusitis. Full recovery was achieved after fur-
ther surgical drainage via an endoscopic endonasal approach.
Failure to improve after surgical decompression is an indica-
tion for repeat imaging. Immunocompromised patients can
present atypically. Orbital floor abscess secondary to sinusitis
without an underlying odontogenic or traumatic cause has not
previously been reported. The authors highlight the impor-
tance of clinical vigilance, serial imaging, microbiological in-
vestigations, and early surgical intervention in high-risk
patients.

O rbital cellulitis is a serious condition that must be recog-
nized and managed promptly to avoid permanent and

devastating complications.1 These include loss of vision from
optic nerve compromise, cavernous sinus thrombosis, intracra-
nial abscess, and even death.1,2

Orbital cellulitis typically arises secondary to sinusitis,
trauma, surgery, or odontogenic infection.2 An orbital abscess
usually develops medially from spread of ethmoidal infection
through the thin lamina papyracea.1,3

CASE REPORT
A 65-year-old man with type II diabetes mellitus and

history of renal transplantation 18 months previously presented
to the otolaryngology team with left facial pain, purulent nasal
discharge, and epistaxis for 2 weeks. Regular medications
included oral immunosuppression with mycophenolate mofetil,
tacrolimus, and prednisolone. Despite one week of a broad-
spectrum antibiotic (co-amoxiclav), symptoms worsened with
development of left periorbital swelling, conjunctival chemo-
sis, and blurring of vision. On ophthalmological assessment,
best corrected logMAR visual acuity was 0.0 in the right eye,
0.18 in the left. Ishihara color vision, eye movements, and pupil
reactions were all normal.

A CT scan demonstrated almost complete opacification
of the left maxillary antrum and left ethmoidal air cells (Fig. 1).
There was also a thin rim of more focal abnormal soft tissue
lying adjacent to the left orbital floor (Fig. 2). There was no
apparent discrete orbital abscess.

Endoscopic sinus surgery was performed to drain the
sinuses and decompress the orbit. A large middle meatal
antrostomy was fashioned and tissue was collected from the

antrum for histologic diagnosis. Anterior and posterior eth-
moidectomies were then performed, allowing exposure of the
lamina papyracea. The lamina was opened anteriorly to expose
the orbital periosteum, but no pus was encountered. The orbital
periosteum was therefore opened to decompress the orbit. No
attempt was made to trace the soft tissue swelling on the orbital
floor because an abscess in this area has not been encountered
previously. Histology showed chronic inflammation with no
features of fungal infection or malignancy.

The patient’s symptoms initially improved, but 2 weeks
later, increasing pain, limited extraocular movements, and 4
mm of proptosis prompted a further CT scan. This demon-
strated a left inferior orbital abscess communicating through
the inferior orbital floor from the maxillary sinus (Fig. 3).
Urgent surgical drainage of the abscess was performed via an
endoscopic endonasal approach. This was done via subperios-
teal dissection of the orbital floor using angled endoscopes and
instruments. A copious amount of pus was drained and sent for
analysis. The floor of the orbit was inspected and a small area
(about 4 � 4 mm) of dehiscence was identified.

Culture identified Pseudomonas aeruginosa as the caus-
ative organism, resistant to ciprofloxacin and tazocin but sen-
sitive to meropenem. Blood cultures were negative. Histologic
examination of surgical biopsies revealed necrotic turbinate
bone with no features of fungal infection and no evidence of

FIG. 1. Axial CT scan demonstrating opacification of left eth-
moid sinuses.

FIG. 2. Coronal CT scan demonstrating opacification of left
maxillary and ethmoid sinuses. Note the area of opacification
on the floor of the orbit.

FIG. 3. Coronal CT scan demonstrating left inferior orbital
abscess.
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malignancy. Symptoms subsequently fully resolved over the
next 2 months.

DISCUSSION
Orbital infections were broadly classified by Chandler et

al.4 in 1970 in 5 stages: inflammatory edema, orbital cellulitis,
subperiosteal abscess, orbital abscess, and cavernous sinus
thrombosis. Orbital cellulitis is a broad term covering diffuse
postseptal cellulitis of the orbit, subperiosteal abscess of the
orbit, and orbital abscess.5

In up to 84% of cases, orbital cellulitis arises secondary
to adjacent sinusitis by direct transmission through the sinus
wall or via thrombophlebitis of the valveless venous system
that communicates between orbit and sinuses.2,4,5 Other causes
include trauma, surgery, periorbital infection, and odontogenic
infection. Orbital cellulitis secondary to complications from
dental infections or dental surgery has been reported to account
for approximately 2% of orbital cellulitis cases, including
several reported cases of orbital floor abscess.6,7 Typically,
these cases involve spread from molar teeth to maxillary sinus
then directly through to orbit.6

Sinusitis leading to orbital complications is well reported
particularly between the ethmoid sinus and the orbit via the thin
lamina papyracea.1,3 However, complications from maxillary
sinusitis are less common and an orbital abscess secondary to
maxillary sinusitis is very rare. There are no reports in the
literature of an inferior orbital abscess secondary to sinusitis.
There are however 2 cases reported of inferior subperiosteal
abscess; the first was inferolateral from direct extension of
maxillary sinusitis in the orbit that was not apparent on preop-
erative CT scan but was identified surgically, and the second
was an inferior subperiosteal abscess in a 75-year-old woman
with late presentation and loss of vision.5,8 Neither of these
were treated endoscopically.

There is a higher incidence of unusual pathogens includ-
ing mucormycosis species and Pseudomonas aeruginosa in
patients who are immunosuppressed, with the latter accounting
for 3% of orbital abscess cases.8,9 The common pathogens in
the immunocompetent patient are Staphylococcus and Strepto-
coccus species.8,10 Blood cultures tend to have a negative yield
in identifying the causative organism, while cultures from
infected sinuses or the orbital abscess itself have demonstrated
positive results in 50% to 100% of cases.8,10

A patient presenting with typical features of orbital
cellulitis should be investigated urgently with appropriate im-
aging. The preferred choice is CT scanning, as this provides
identification of disease and the anatomy for presurgical plan-
ning.11 However, if the features are atypical or there is diag-
nostic uncertainty, MRI can be a useful tool with higher
sensitivity for soft tissue changes.11

Prompt treatment is vital to protect the patient from
serious complications, which include loss of vision in up to
11% of cases, cavernous sinus thrombosis, and intracranial
abscess.2,10 Loss of vision arises due to optic neuritis, ischemia
secondary to thrombophlebitis, or pressure ischemia.1 Early
surgical intervention prevents permanent vision loss. When
managed appropriately, orbital cellulitis rarely has significant
final morbidity.8,10

Treatment failure from orbital cellulitis after surgical
decompression is an indication for repeat imaging and consid-
eration of further surgical intervention. Inferior orbital abscess
is rare but should be considered in patients with orbital symp-
toms secondary to sinusitis. We have shown that inferior orbital
abscess is amenable to endoscopic drainage with orbital de-
compression like the far more common medial abscess.
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Vision Loss After Inadvertent
Corneal Perforation During
Lid Anesthesia
Mansi Parikh, M.D., and Young H. Kwon, M.D., Ph.D.

Abstract: A 68-year-old woman was referred for glaucoma
management after inadvertent corneal perforation during
eyelid anesthesia for upper eyelid blepharoplasty. A mix-
ture of 50:50 2% lidocaine with 1:100,000 epinephrine and
0.5% bupivacaine buffered with sodium bicarbonate was
injected intracamerally. Decreased vision and uncontrolla-
ble intraocular pressure resulted, despite prompt anterior
chamber washout. Examination showed corneal edema,
inflammation, and secondary angle closure. Intraocular
pressure control with seton placement led to an improve-
ment in vision; however, mild corneal haze remained, and
specular microscopy showed endothelial cell loss, presum-
ably secondary to local anesthetic toxicity. Inadvertent
ocular penetration is a rare but serious complication of
local eyelid anesthesia. Prompt recognition is essential to
institute appropriate management and minimize subse-
quent vision loss.

V isual loss after blepharoplasty is rare and most often
secondary to postoperative retrobulbar hemorrhage. Inad-

vertent globe penetration during eyelid anesthetic injection is
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an uncommonly reported event that can lead to corneal perfo-
ration, traumatic cataract, vitreous hemorrhage, retinal tears or
detachment, and optic nerve injury.1 In addition to needle
trauma itself, inadvertent injection of anesthetic may cause
damage. Preserved anesthetics routinely used for local subcu-
taneous anesthesia are not used for intracameral anesthesia
because of their potential for corneal endothelial toxicity.
Current knowledge about the ocular toxicity of preserved lido-
caine and bupivacaine is based on studies using in vitro cell
cultures and animal models. We report a case of angle-closure
glaucoma and endothelial cell loss after inadvertent intracameral
injection of local anesthetic for upper eyelid blepharoplasty.

CASE REPORT
A 68-year-old woman was referred for glaucoma man-

agement 5 weeks after inadvertent corneal perforation during
local anesthetic injection for upper-eyelid blepharoplasty. A
mixture of 50:50 2% lidocaine with 1:100,000 epinephrine and
0.5% bupivacaine buffered with sodium bicarbonate was in-
jected intracamerally. Immediately after injection, the patient
reported pain, and examination showed a dilated pupil and
corneal edema. The surgeon promptly “washed out” the ante-
rior chamber several times by draining and reforming it with
Balanced Salt Solution (Alcon Surgical, Fort Worth, TX).
Postoperatively, medical therapy was initiated for elevated
intraocular pressure (IOP) as high as 52 mm Hg.

Visual acuity on presentation had decreased from 20/30
to 20/200 in the affected eye. Examination revealed a 0.6 log
unit relative afferent pupillary defect and an IOP of 45 mm Hg
in the affected eye on dorzolamide-timolol fixed combination,
brimonidine, bimatoprost, and oral methazolamide. Slit-lamp
examination showed diffuse microcystic corneal edema, dense
pigment on the endothelium, a superiorly and inferiorly re-
tracted iris, and a centered posterior chamber intraocular lens
(Figure). Central corneal thickness was 532 �m as compared
with 485 �m in the unaffected eye. Gonioscopy showed 270
degrees of peripheral anterior synechiae with angle structures
visible only in the superior quadrant. Two days later, a supero-
temporal Ahmed seton was placed between the iris and the
intraocular lens. Postoperatively, the IOP stabilized in the mid
to high teens, and the vision improved to 20/50. Endothelial
examination with Confoscan4 (Nidek Inc., Fremont, CA)
showed cell pleomorphism and polymegathism. Postoperative

endothelial cell count was 471 cells/mm2, and slit-lamp exam-
ination showed mild corneal haze.

DISCUSSION
Blepharoplasty is one of the most commonly performed

oculoplastic procedures. The most dreaded complication is
permanent visual loss secondary to retrobulbar hemorrhage,
which can occur hours to days postoperatively. Reports of
inadvertent ocular perforation are generally associated with
retrobulbar or peribulbar anesthetic injections and are much
less common with eyelid anesthesia. Severe vision loss sec-
ondary to anesthetic injection is usually related to initially
unrecognized posterior globe puncture. Consequences include
central retinal artery occlusion and optic atrophy, presumably
secondary to high IOP.2 We report a case of visual loss after
corneal perforation secondary to anesthetic toxicity.

Routine local anesthetics used for blepharoplasty include
lidocaine and/or bupivacaine with or without epinephrine, and
contain the preservative methylparaben. Chang et al.3 com-
pared in vitro corneal endothelial cell toxicity among a variety
of commercially available local anesthetics. Cultured endothe-
lial cell damage after 1 minute of exposure to preserved
lidocaine 2% with epinephrine was not statistically different
from that in a control group. After 1 minute of exposure to
bupivacaine 0.5%, however, significantly more endothelial cell
damage was found compared with controls. This has been
attributed to the higher lipid solubility of bupivacaine. In vivo
rabbit models have shown transient corneal edema after intra-
cameral injection of undiluted bupivacaine, suggesting endo-
thelial cell damage.4 Less cell damage was seen in vivo and in
vitro when the bupivacaine was diluted with lactated Ringer
solution (1:10 and 1:1, respectively).4,5 In our patient, inadver-
tent intracameral injection of a local anesthetic mixture led to
inflammation, iris retraction, and secondary angle-closure glau-
coma in addition to the endothelial cell loss. Because studies
have shown that lidocaine is well tolerated in the anterior
chamber, we postulate that bupivacaine and/or the preservative
was the inciting factors responsible for angle closure and
endothelial damage. Lid anesthetic injection should be per-
formed with caution to avoid ocular perforation. Preventive
measures include bending the needle 30 degrees superiorly to
avoid posterior penetration, should the patient move or invol-
untarily sneeze during injection.1 In addition, a corneal shield
may be used to protect the globe. Severe pain during injection,
corneal clouding, and a tense globe are signs of ocular pene-
tration. Prompt recognition and examination are essential for
appropriate management to minimize subsequent vision loss.6
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External photograph on initial presentation. The needle
tract can be seen centrally, and the iris is retracted superi-
orly and inferiorly.
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