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Abstract

Background: To expand the spectrum of ophthalmic mani-
festations in cat scratch disease. Methods: Case report. Re-
sults: A 7-year-old male was referred for evaluation of his left
optic disc after failing vision screening test at school. His vi-
sual acuity was 20/20 OD and light perception OS. Fundus
examination showed a left optic disc lesion associated with
an exudative retinal detachment and vitreous seeding. Ultra-
sonography revealed a 7 x 7.5 x 3.8 mm lesion with a pos-
sible 6.3 mm of retrolaminar extension into the substance of
the optic nerve. Brain MRI did not show evidence of optic
nerve involvement but revealed a 6-mm nodule of the pi-
neal gland suggestive of a pineoblastoma. Enucleation was
performed and histopathology revealed a suppurative gran-
ulomatous inflammation suggestive of Bartonella infection.
Upon further questioning, the patient had recent exposure
to kittens with areas of cat scratches along both of his arms.
He was subsequently referred to and treated with a 2-week
course of trimethoprim-sulfamethoxazole and rifampin by

the pediatric infectious disease specialist. Repeat brain MRI
showed interval total resolution of enlarged pineal gland.
Conclusion: Optic nerve granulomas are a rare presentation
of cat scratch disease and could potentially masquerade as
retinoblastoma. ©2016 S. Karger AG, Basel

Case Report

A 7-year-old male without past medical or past family history
was referred to the Ocular Oncology service at the Cole Eye Insti-
tute for evaluation of a left optic disc lesion after failing a vision
screening test at school. His visual acuity was 20/20 in the right eye
and light perception in the left eye. Ophthalmic examination was
significant for a vascular mass arising from his left optic disc mea-
suring 7 mm with associated fine intrinsic vasculature, surround-
ing torturous retinal vessels and scattered retinal hemorrhages. In-
ferior exudative retinal detachment was evident. Small white/tan
vitreous and preretinal seeds were present throughout the inferior
vitreous (fig. 1). His last eye examination 6 months prior to pre-
sentation was within normal limits.

Ultrasonography revealed a mass that measured 7 x 7.5 mm in
basal dimensions and 3.8 mm in height overlying the optic disc
with possible posterior retrolaminar extension into the substance
of the optic nerve. The retrolaminar portion measured 6.3 mm in
depth. No calcification was detected within the lesion. Brain MRI
revealed a 6-mm enhancing mass within the left globe immedi-
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Fig. 1. a Colored fundus photo of the left
eye reveals a vascular mass arising from the
optic disc with associated fine intrinsic vas-
culature, surrounding torturous retinal
vessels, scattered retinal hemorrhages and
an inferior exudative retinal detachment
extending into the macular area. b Higher
magnification fundus photo highlighting
the small white/tan vitreous and preretinal
seeds present throughout the inferior vitre-
ous.

Fig. 2. a Axial and sagittal post contrast T1-
weighted images show a pineal region le-
sion with an enhancing eccentric nodule.
b Follow-up images show interval resolu-
tion of the enhancing nodule.

Fig. 3. a Hematoxylin and eosin-stained
section (x100) showing a necrotizing gran-
ulomatous inflammation involving the op-
tic disc, nerve, and retina. b Hematoxylin
and eosin-stained section (x200) showing
a higher magnification of the granuloma-
tous inflammation with a histiocytic infil-
trate and giant cells.

ately adjacent to the optic nerve insertion (fig. 2a). No definite pos-
terior optic nerve extension was noted. Moreover, an eccentric
6-mm nodule of enhancement was noted within the pineal gland.
Given the presence of the mass within the left globe and a pineal
gland nodule findings were concerning for retinoblastoma with
associated pineoblastoma (trilateral retinoblastoma).
Examination under anesthesia confirmed the findings of a left
optic disc mass with vitreous seeding and a normal right eye. At
that point, the differential diagnosis included: inflammatory or in-
fectious granuloma, optic disc hemangioma, retinoblastoma, me-
dulloepithelioma or an optic nerve tumor (e.g. glioma).
Retinoblastoma is the most common intraocular tumor in
childhood. More than 95% of cases are diagnosed before the age of
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5years [1]. Patients carrying the RBI germline mutation have a risk
of developing trilateral retinoblastoma - a combination of intra-
ocular retinoblastoma and similar tumor involving the pineal
gland [2]. Extraocular extension occurs mainly via the optic nerve
potentially reaching the orbit and brain. Although retinoblastoma
is unusual in our patient’s age group especially in a posterior loca-
tion, fine needle aspiration biopsy to further characterize the mass
would be contraindicated because of concerns for conjunctival or
orbital seeding. But given the findings of an optic disc lesion with
vitreous seeding, possible postlaminar extension and pineal gland
mass suggestive of pineoblastoma, the diagnosis of retinoblastoma
could not be excluded. Current treatment recommendation for
retinoblastoma with optic nerve extension is enucleation and pos-
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Table 1. A summary of clinical manifestations, treatment and outcomes of patients presenting with optic disc granulomas associated with CSD

Age, years/ Initial VA Pertinent exam findings Pertinent systemic workup and Treatment Outcomes
gender findings
Fish et al. 22/M OD: LP OD: 3+ AC cell, 1+ vitreous cell, Recent febrile illness, 1 month of clindamycin 1-month f/u: resolution
(1992) [5] 0S:20/20 peripapillary anigomatous lesion, optic ~ lymphadenopathy and cat bite hydrochloride of serous retinal
disc edema, and serous papillomacular  Elevated Bartonella titers detachment; VA 20/40
retinal detachment OS: two small, Lymph node biopsy compatible
white, intraretinal infiltrates with CSD
Ulrich et al. 6/F OD:CF2ft OD: 3+ AC cell, ON granuloma, a Recent febrile illness and cat 12 days of i.v. 7-month f/u: residual
(1992) [6] 0S: 20/25 large inflammatory mass of the ON  scratches dexamethasone and i.v. gliosis and resolution of
head with surrounding exudative TMP-SMX then discharged disc swelling; VA 20/25
retinal detachment and hard on p.o. TMP-SMX and
exudates prednisone taper for 8 weeks
Cunningham  7/F OD: 20/20 OD: small focus of retinitis Recent febrile illness and cat 1 month of TMP-SMX 10-month f/u:
etal. (1997) [7] OS: LP OS: AC and vitreous cell, a large scratches resolution of the
inflammatory mass of the ON head ~ Elevated Bartonella titers subretinal fluid and ON
with surrounding exudative RD and head inflammation; VA
hard exudates 20/50
Scattered intraretinal hemorrhages
and a small focus of retinitis
Cunningham  21/F OD: 20/200 OD: vitreous cell, large Recent febrile illness Doxycycline (dose and 1-month f/u: decreased
etal. (1997) [7] 0S: 20/20 inflammatory mass of the ON head ~ Positive cat exposure duration not specified) ON inflammation; VA
with subretinal fluid and a macular 20/60
star pattern of hard exudate
OS: within normal limits
Kerrison 57/F OD: 20/20 OD: within normal limits Recent febrile illness and cat No treatment 6-week f/u: macular star
etal. (1999) [8] OS: 20/400 OS: 2+ vitreous cell, a cystic dome-  scratches and deep retinal lesions
shaped elevation overlying the left Elevated Bartonella titers diminished; VA 20/25
ON with deep white retinal lesions,  Elevated erythrocyte
macular star formation was evident  sedimentation rate
on f/u examinations
Gray et al. 20/M OD: HM OD: AC and vitreous cell, vascular Recent febrile illness and cat 6 weeks of doxycyclineand  I-month f/u: replacement
(1999) [9] 0OS:20/20 mass involving the ON associated scratches rifampin (did not respond of lesion with peripapillary
with ischemic hemiretinal Elevated Bartonella titers to 7-day course of fibrotic tissue, resolution
whitening and a macular star clindamycin) of the ischemic retinal
OS: within normal limits whitening, persistent
remnants of a macular
star; VA 20/400
Solley et al. 21/M OD: 20/400 OD: trace vitreous cell, optic disc Recent febrile illness and cat Vancomycin and 3-month f/u: VA 20/60
(1999) [10] 0S: 20/20 granuloma, macular star, disc scratches ceftazidime (dose and
edema and deep retinal white spots  Elevated Bartonella titers duration not specified)
OS: one deep retinal white spot
Solley et al. 57/F OD: 20/200 OD: 2+ vitreous cell, vitreous Recent febrile illness and cat None 3-month f/u: VA 20/25
(1999) [10] OS: not reported  hemorrhage, optic disc granuloma, scratches
disc edema, macular star and white  Elevated Bartonella titers
retinal lesions
Solley et al. 25/F OD: 20/400 OD: 1+ vitreous cell, optic disc 5-week history of headaches 3 weeks of ciprofloxacin 1-month f/u: VA 20/200
(1999) [10] 0S:20/20 granuloma, macular star, disc Recent cat scratches and 2 weeks of low-dose
edema and choroidal lesions prednisone taper
OS: one deep retinal white spot
Matsuo 18/F OD: N/A OD: N/A Recent cat scratches 1 month of TMP-SMX, 1-month f/u: VA 20/20
etal. (2000) [11] OS: CF OS: vitreous cell, optic disc high-dose prednisone taper
granuloma, macular star, white
retinal infiltrates
Matsuo 51/F OD: N/A OD: N/A Recent febrile illness and cat 1 month of TMP-SMX, 1-month f/u: VA 20/25
etal. (2000) [11] OS: 2/100 OS: AC and vitreous cell, optic disc scratches low-dose prednisone taper
granuloma, macular star, branch
retinal vein occlusion
Matsuo 11/M OD: N/A OD: N/A Recent febrile illness and cat 1 month of TMP-SMX, 1-month f/u: VA 20/30
etal. (2000) [11] 0OS: 3/100 OS: vitreous cell, optic disc scratches low-dose prednisone taper
granuloma, macular star
Curi et al. 12/M OD: CF OD: optic disc granuloma Recent cat scratches Doxycycline duration and Duration of f/u not
(2010) [4] OS: 20/20 OS: within normal limits Elevated Bartonella titers dose not specified specified: VA 20/160
Curi et al. 26/M OD: LP OD: optic disc granuloma Recent febrile illness and cat Doxycycline duration and Duration of f/u not
(2010) [4] 0S:20/20 OS: retinal infiltrate scratches dose not specified specified: VA 20/200
Elevated Bartonella titers
Ghazi and Sams 12/M OD: 2/400 OD: optic disc granuloma, macular Recent febrile illness and cat Doxycycline 100 mg twice 6-week f/u: regression of
(2012) [12] 0S: 20/20 star, plaque choroiditis and an scratches a day and low-dose posterior segment

associated serous retinal
detachment. Retinal artery-to-vein
anastomosis present peripherally
OS: sectoral hyperemia of the ON
with a focal area of chorioretinitis

Elevated Bartonella titers

prednisone taper

lesions with persistent
subretinal hard exudates
and macular striae; VA
20/80

AC = Anterior chamber; CF = counting fingers; f/u = follow-up; HM = hand motion; LP = light perception; N/A = not available; ON = optic nerve; TMP-SMX = trimethoprim-
sulfamethoxazole; VA = visual acuity.

248

Ocul Oncol Pathol 2016;2:246-250
DOI: 10.1159/000447063

Aziz/Plesec/Sabella/Udayasankar/Singh



sible adjuvant chemotherapy. After a long discussion with the par-
ents, they agreed with our recommendation of proceeding with
enucleation of the involved eye with placement of an orbital im-
plant.

Histopathology revealed a chronic necrotizing/suppurative
granulomatous inflammation involving the retina and optic nerve
without retrolaminar extension (fig. 3). Inflammatory cells were
identified extending into the optic nerve to the level of the lamina
cribrosa. Special stains for acid-fast bacilli (Ziehl-Neelsen), fungi
(Gomori methenamine silver), and other bacteria (Warthin-Star-
ry) were all negative for organisms. The suppurative granuloma-
tous inflammation was considered to be suggestive of Bartonella
infection. Polymerase chain reaction testing on the histologic
block using 16S rRNA gene and ribC primer sets did not detect
Bartonella DNA.

The patient was subsequently referred to the pediatric infec-
tious diseases clinic. Upon further questioning, a positive history
of exposure to kittens was elucidated. Physical examination was
significant for multiple healed and healing linear lesions on both
arms and hands, consistent with recent kitten scratches. IgG titer
for Bartonella henselae was positive at >1:1,024. IgM titer for B.
henselae was negative. A complete blood count, complete meta-
bolic panel, and C-reactive protein done at the time of the infec-
tious diseases referral revealed negative results. A Westergren sed-
imentation rate was mildly elevated at 17 mm/h.

Given the question of the possible residual inflammation and
concerns about pineal gland inflammation, the patient was treated
with trimethoprim-sulfamethoxazole and rifampin for 2 weeks
with plans for reimaging. He tolerated the antibiotics well and re-
mains asymptomatic. On the 6-week follow-up examination, the
patient was healing well, the socket had no evidence of infection or
inflammation and was advised to proceed with fitting of prosthe-
sis. Repeat MRI revealed interval total resolution of enlarged pi-
neal gland, likely denoting resolution of inflammatory changes

(fig. 2b).

Discussion

Ocular involvement is relatively uncommon in cat
scratch disease (CSD) but it can affect all layers of the eye.
In the posterior segment, CSD has a wide spectrum of
ophthalmic manifestations including: neuroretinitis, op-
tic neuritis/papillitis, branch retinal arteriolar and venu-
lar occlusions, acute multifocal inner retinitis or retinal
white dot syndrome, retinal vasculitis, retinitis, focal cho-
roiditis or serous retinal detachment [3].

Optic nerve involvement in CSD is rare and has been
referred to as peripapillary angiomatous lesion or optic
disc granuloma. When present, it is associated with sig-
nificant visual loss in the involved eye, anterior chamber
and vitreous inflammation, white retinal infiltrates, neu-
roretinitis with a macular star, overlying vascular prolif-
eration and exudative retinal detachment (table 1) [4-
12].
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In our patient, no signs of overt inflammation were
present on examination; the conjunctiva was white and
quiet and the anterior chamber and vitreous were devoid
of inflammatory cells. Moreover, there was no evidence
of neuroretinitis or hard exudates on fundus exam. To
our knowledge, this is the first description of the pathol-
ogy of the optic nerve granuloma associated with CSD
characterized by zonal granulomatous response sur-
rounded by vascular proliferation that is similar to the
Bartonella granuloma elsewhere in the body.

Pineal gland enlargement played a pivotal role in di-
recting the management plan in this case. Studies on
mammals have shown pinealitis in cases of active uveitis
but the presence of such a relationship in humans has not
been clearly elucidated [13]. Both the pineal gland and the
retina express the S-antigen in abundance and exposure
to this immune-privileged antigen elicits experimental
autoimmune uveitis in animal models [14]. In our case,
there was a clear radiographic correlation between the
presence of optic disc granuloma and pineal gland en-
largement with interval resolution of the enhancement
after antibiotic therapy.

In conclusion, optic nerve granuloma is a rare form of
CSD and could clinically mimic retinoblastoma. Pineal
gland enlargement (pinealitis) may be associated with
CSD.
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