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Abstract

Purpose: To characterize the clinical phenotypes and multimodal imaging findings of ocular
bartonellosis, evaluate associated structural retinal changes, and assess visual outcomes.

Methods: Clinical records of consecutive patients with clinically diagnosed ocular bartonellosis
supported by documented Bartonella henselae seropositivity and followed at a tertiary referral center
between January 2010 and January 2025 were retrospectively reviewed. Demographic and systemic
characteristics, ocular findings, multimodal imaging findings, treatment, and visual outcomes were
evaluated.

Results: Thirty-six eyes of 29 patients were included. Mean age at presentation was 38.8 + 13.1 years
and mean follow-up was 9.4 + 8.4 months. Neuroretinitis was observed in 23 eyes (63.8%), papillitis in
six (16.7%), isolated superficial retinal infiltrates in seven (19.4%), and retinal arterial occlusion in four
(11.1%). After resolution of superficial retinal infiltrates, four eyes showed focal inner retinal atrophy and
localized retinal nerve fiber layer defects. Mean best-corrected visual acuity improved from 0.41 + 0.37 at
presentation to 0.75 + 0.26 at final follow-up (p < 0.001). Poor final visual acuity (<0.5) was observed in
seven eyes and was mainly associated with optic disc atrophy and retinal nerve fiber layer thinning.

Conclusion: Ocular bartonellosis may present with diverse posterior segment manifestations.
Multimodal imaging may demonstrate persistent focal inner retinal atrophy and localized retinal nerve
fiber layer defects after clinical resolution of superficial retinal infiltrates. Poorer visual outcomes were
mainly associated with optic nerve atrophy.

Key Message

What is known

Ocular cat scratch disease may cause a broad spectrum of posterior segment manifestations, most
commonly neuroretinitis and retinal infiltrates.

What is new

Longitudinal multimodal imaging demonstrated persistent focal inner retinal atrophy and localized
retinal nerve fiber layer defects at the sites of clinically resolved superficial retinal infiltrates. These
structural changes could remain detectable despite the absence of clinically visible residual scarring.

Introduction

Cat scratch disease (CSD) is a systemic zoonotic infection caused by the Gram-negative bacterium
Bartonella henselae. Humans primarily acquire the infection through interactions with cats, particularly

via scratches or bites from kittens [ 2. The cat flea (Ctenocephalides felis) acts as the primary vector for
Bartonella henselae and plays a key role in its transmission among cats 1.
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Cat scratch disease typically begins with cutaneous involvement at the site of the bite or scratch.
Regional lymphadenopathy usually develops within the first week following the skin lesion and may be
accompanied by flu-like symptoms such as fever, malaise, and fatigue 21 1n addition to its typical
presentation, cat scratch disease may manifest with atypical systemic involvement, including
hepatosplenic, ocular, neurologic, dermatologic, hematologic, musculoskeletal, cardiac, renal, and
pulmonary involvement [4]

Ocular involvement is the most common atypical manifestation (2. The most frequent ocular
presentation is Parinaud oculoglandular syndrome, characterized by granulomatous conjunctivitis and
ipsilateral preauricular lymphadenopathy 2,51 Other ocular manifestations include neuroretinitis, retinitis,
choroiditis, retinochoroiditis, branch retinal artery and vein occlusion, and serous retinal detachment [5]
Although the clinical spectrum of ocular CSD is well recognized, the structural retinal changes that may
persist after clinical resolution have not been well characterized. Therefore, this study aimed to
characterize the clinical phenotypes and multimodal imaging findings of ocular CSD, evaluate associated
structural retinal changes, and assess visual outcomes during follow-up.

Materials and Methods

This retrospective study included patients with ocular bartonellosis followed at the Uvea Department of
Beyoglu Eye Training and Research Hospital, University of Health Sciences Tirkiye, a tertiary ophthalmic
referral center, between January 2010 and January 2025. Inclusion criteria were a clinical diagnosis of
ocular bartonellosis by a uveitis specialist based on compatible ocular findings, documented Bartonella
henselae seropositivity by enzyme-linked immunosorbent assay (ELISA), and a minimum follow-up of
three months with at least two documented visits. Patients with suspected ocular bartonellosis but
without documented B. henselae serologic results were excluded. The study protocol was approved by
the Institutional Review Board of the University of Health Sciences Istanbul Training and Research
Hospital Scientific Research Ethics Committee (27/09.01.2026) and the study was also conducted in
accordance with the principles of the Declaration of Helsinki.

Serologic testing for Bartonella henselae was performed by ELISA at external laboratories, as Bartonella
serologic testing was not available on site at our tertiary ophthalmic referral center. Because of the
retrospective design of the study and the use of different external laboratories, original laboratory
reports and assay-specific quantitative antibody values, index values, and positivity thresholds were not
consistently available for retrospective review. Therefore, B. henselae 1gG and IgM results were extracted
from the contemporaneous medical records and recorded qualitatively as positive or negative.

Demographic data, symptoms prior to ocular presentation, history of cat contact or scratches, follow-up
duration, routine analysis of complete blood count, biochemistry, acute phase reactants, syphilis
serology, hepatitis markers, and HIV enzyme-linked immunosorbent assay (ELISA); best-corrected visual
acuity (BCVA) via Snellen chart, intraocular pressure measurements via Goldmann applanation
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tonometry, anterior and dilated posterior segment examination findings at initial presentation and during
follow-up and treatments were recorded and analyzed.

Posterior segment involvement was categorized into three mutually exclusive clinical phenotypes:
neuroretinitis, papillitis, and isolated superficial retinal infiltrates. Neuroretinitis was defined as optic disc
edema associated with a complete or incomplete macular star either at presentation or developing
during follow-up. Papillitis was defined as optic disc edema without development of a macular star
throughout follow-up. Eyes with superficial retinal infiltrates in the absence of neuroretinitis or papillitis
were classified as having isolated superficial retinal infiltrates. Retinal arterial occlusions were recorded
separately.

In addition, posterior segment findings were documented using color fundus photography (Topcon
Corporation, Tokyo, Japan) and spectral domain optical coherence tomography (OCT), blue reflectance
imaging, fundus fluorescein angiography (FFA), and peripapillary retinal nerve fiber layer (RNFL)
thickness, central macular thickness (Spectralis; Heidelberg Engineering, Heidelberg, Germany).
Automated static perimetry (Humphrey Systems, Inc., Dublin, CA, USA) was also performed in patients
with concomitant arterial occlusion.

Structural retinal changes at the sites of previously documented superficial retinal infiltrates were
evaluated during follow-up. Focal inner retinal atrophy was considered present when follow-up OCT
demonstrated localized thinning of the inner retinal layers corresponding to the site of a clinically
resolved infiltrate. Localized RNFL defects were assessed on blue-reflectance imaging when available.

Statistical analyses were performed using IBM SPSS Statistics for Windows, version 22.0 (IBM Corp.,
Armonk, NY, USA). The normality of data distribution was assessed using the Shapiro—Wilk test. Paired
continuous variables were compared using the paired-samples t-test for normally distributed data and
the Wilcoxon signed-rank test for non-normally distributed data. Comparisons of continuous variables
between independent groups were performed using the independent-samples t-test or the Mann—
Whitney U test, as appropriate. Categorical variables were compared using the chi-square test or Fisher's
exact test, as appropriate. A p-value < 0.05 was considered statistically significant.

Results

In total, 36 eyes of 29 patients were included in the study. There were 15 females (51.7%) and 14 males
(48.3%). The mean age at presentation was 38.8 + 13.1 years (range: 17-63 years), and the mean follow-
up duration was 9.4 + 8.4 months (range: 3—39 months). No patients included in the study exhibited
immunodeficiency. Systemic comorbidities included hypothyroidism in two patients and hypertension in
one patient. Toxoplasma IgG seropositivity was detected in four patients (13.8%), and elevated ACE
levels were noted in three patients (10.3%). Syphilis serology (VDRL and TPHA) and HIV testing were
negative in all patients. The demographic characteristics and relevant clinical data of the subjects are
summarized in Online Resource 1.
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A prior history of cat contact was noted in 20 patients (68.9%). Regarding systemic involvement, flu-like
symptoms were observed in three patients (10.3%; lasting 1, 1.5, and 2 weeks), and severe headaches in
three patients (10.3%). Lymphadenopathy was observed in five patients (17.2%), including
submandibular lymphadenopathy in two patients (6.9%), cervical + preauricular lymphadenopathy in two
patients (6.9%), and isolated preauricular lymphadenopathy in one patient (3.4%). The initial presentation
in all patients was reduced or blurred vision. Additionally, one patient (3.4%) reported eye pain, and two
patients (6.9%) presented with right-sided visual field loss. In seven patients (24.1%) the involvement
was bilateral.

The mean BCVA at presentation was 0.41 +0.37. BCVAwas >0.7 in 13 eyes (1.0 in 6 eyes), 0.1 <BCVA <
0.3in 15 eyes, and < 0.1 in eight eyes at first visit. The mean IOP was 14.3 + 3.4 mmHg (range: 7-22
mmHg). One patient presented with marked anterior chamber reaction (+ 4 cells with hypopyon), and
two patients had + 1 anterior chamber cells, whereas the anterior chambers of the remaining patients
were quiescent; vitreous was quiescent in 21 eyes (58.3%), while grade 1 + vitritis was documented in
eight eyes (22.2%) and grade 2 + vitritis in seven eyes (19.4%).

Neuroretinitis was observed in 23 eyes (63.8%), papillitis in six eyes (16.7%), and isolated superficial
retinal infiltrates in seven eyes (19.4%). Superficial retinal infiltrates were observed in 21 eyes (58.3%),
including nine eyes with neuroretinitis, five with papillitis, and seven with isolated superficial retinal
infiltrates. Retinal arterial occlusion was observed in four eyes (11.1%); two of these eyes had papillitis
with superficial retinal infiltrates, one had isolated superficial retinal infiltrates, and one had neuroretinitis
with superficial retinal infiltrates.

In addition, one eye with neuroretinitis (Case 4) exhibited periorbital inflammation, marked anterior
chamber inflammation (+ 4 cells with hypopyon), optic disc edema, subretinal fluid, and a T-sign on
orbital ultrasound, consistent with a posterior scleritis-like presentation. The patient was positive for
both Bartonella henselae IgM and 1gG.

Fundus fluorescein angiography was available in 20 eyes of 16 patients. Optic disc leakage was present
in 15 eyes (75%). Early hypofluorescence followed by late hyperfluorescence at the margins of
superficial retinal infiltrates was observed in four eyes (20%), while persistent hypofluorescence from
early to late phases was observed in two eyes (10%). Arterial filling delay or occlusion was observed in
four eyes (20%), and perivascular staining in one eye (5%).

At the initial visit, macular star was present in 17 eyes (47.2%), seven of which were incomplete. During
follow-up, macular star was present in six eyes (16.6%), bringing the total to 23 eyes (63.8%). The mean
time to macular star development was 7.3 + 1.8 days. Macular star resolution time could be evaluated in
14 eyes, with a mean duration of 4.5 + 2.3 weeks (range: 1-9 weeks). In eight eyes, incomplete macular
star persisted at the final visit, with follow-up durations ranging from 3 to 4 months. Initial BCVA in eyes
with neuroretinitis was 0.24 + 0.20, whereas it was 0.68 + 0.36 in the remaining eyes, and this difference
was statistically significant (p < 0.001). There was no bilateral macular star involvement.
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Serum Bartonella henselae 1gG was positive in all patients, while IgM was positive in 23 patients (79.3%).
All patients received oral antibiotic therapy with doxycycline 200 mg/day (Tetradox 100 mg, Teva
Pharmaceuticals, Tirkiye) for 4-6 weeks, either as monotherapy or in combination with rifampin 300
mg/day (Rifcap 300 mg, Kogak Pharmaceuticals, Tiirkiye) for 4—6 weeks or azithromycin (Azitro 500 mg,
Deva Pharmaceuticals, Tiirkiye) for nine days. Patients with anterior segment inflammation received
topical prednisolone acetate (Pred Forte 1%, Allergan Pharmaceuticals, Ireland) and cyclopentolate
hydrochloride (Sikloplejin 1%, Abdi ibrahim Pharmaceuticals, Tiirkiye) eye drops. Additionally, 21 patients
(72.4%) were administered oral steroid therapy (Methylprednisolone; Prednol 16 mg, Gensenta, Tiirkiye)
at doses 24-32 mg/day, gradually tapered by usually 8 mg/day per week, in conjunction with antibiotic
therapy, based on the resolution of optic nerve edema, and one patient (Case 4) received intravenous
pulse steroid (1 g/day methylprednisolone) treatment.

All patients demonstrated regression of clinical findings following treatment. Peripapillary retinal nerve
fiber layer thickness significantly decreased from baseline (188.6 + 80.5 pm) to the final visit (92.3 £ 22.0
pum) (p < 0.001). Similarly, central macular thickness showed a significant reduction from baseline (401.4
+197.6 pm) to the final visit (252.9 £ 28.9 pm) (p < 0.001). Macular edema was observed in 23 eyes
(63.9%) at baseline, including subretinal fluid in 16 eyes (44.4%), intraretinal fluid in three eyes (8.3%),
and combined subretinal and intraretinal fluid in four eyes (11.1%). Hyperreflective dots were detected in
22 eyes (61.1%), coexisting with macular edema in 16 eyes (44.4%).

Among the 21 eyes with superficial retinal infiltrates, 15 eyes (71.4%) were located in the posterior pole
and six eyes (28.6%) in the peripheral retina. Optical coherence tomography through the lesion was
available in seven eyes with posterior pole involvement. Blue-reflectance imaging and FFA were available
in nine and 13 eyes, respectively, with superficial retinal infiltrates. Following resolution of superficial
retinal infiltrates, four eyes demonstrated focal inner retinal atrophy and localized RNFL defects without
residual scarring (Figs. 1 and 3). In two eyes with concomitant arterial occlusion, structural changes
attributable specifically to the previous infiltrates could not be reliably assessed because of coexisting
inner retinal atrophy.

The mean BCVA at presentation was 0.41 + 0.37, improving to 0.75 + 0.26 at the final visit (p < 0.001). At
the final visit, BCVA was = 0.7 in 26 eyes (72.2%) (1.0 in 13 eyes, 36.1%), 0.1 <BCVA< 0.6 in 10 eyes
(27.8%) (0.6 in three eyes, 0.5 in two eyes, 0.4 in one eye, 0.2 in three eyes, and 0.1 in one eye), and no
eye had < 0.1. Of the seven eyes with final BCVA < 0.5, five eyes (71.4%) presented with neuroretinitis, one
had persistent incomplete macular star at the final visit (follow-up: 3 months), and six eyes (85.7%)
showed optic atrophy at the final visit. Clinical and imaging details of these seven eyes are summarized
in Table 1.
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Table 1
Clinical and imaging features of eyes with final BCVA<0.5

Case Eye Initial Final Ocular Persistent RNFL  Optic Follow-up
Number BCVA BCVA involvement macular (um) atrophy  (months)
star

1 R 0.16 0.1 NR Yes 106 No 3
2 L CF50 0.2 Papillitis + No 72 Yes 8

cm SRI
10 L CF1 0.4 NR + SRI No 55 Yes 39

m
19 L 0.16 0.5 SRI + BRAO No 70 Yes 14
20 R 0.1 0.5 NR + SRI + No 60 Yes 22

BRAO

22 L 0.16 0.2 NR No 57 Yes 22
26 L CF1 0.2 NR No 43 Yes 4

m

BCVA: Best corrected visual acuity; RNFL: Peripapillary retinal nerve fiber layer; CF: Counting
fingers; NR: Neuroretinitis; SRI: Superficial retinal infiltrate; BRAO: Branch retinal artery occlusion

Discussion

In this study, ocular bartonellosis demonstrated a broad spectrum of posterior segment manifestations,
with neuroretinitis and superficial retinal infiltrates representing the predominant clinical findings.
Although visual outcomes were generally favorable, poorer final visual acuity was mainly associated with
optic nerve atrophy. Importantly, multimodal imaging demonstrated persistent focal inner retinal atrophy
and localized RNFL defects at the sites of clinically resolved superficial retinal infiltrates, suggesting that
apparent clinical resolution may be accompanied by residual structural retinal changes.

According to the literature, the mean age of patients with CSD is generally reported to be pediatric and
adolescent age groups (.2 |n contrast, the mean age of our study was 38.8 + 13.1 (17-63) years.
However, several studies have also reported a higher mean age, exceeding 20 years [6.7] wilner et al. 8
analyzed 86 patients with ocular CSD (107 eyes) identified from a national surveillance cohort of 3,222
patients with CSD and reported a mean age of 35.1 + 14.2 years, representing one of the largest ocular
CSD cohorts documented in the literature. The role of cat contact in the transmission of CSD has been
well established in the literature [ 2% 19 |n our study, a history of cat contact was identified in 68.9% of
patients. In contrast, cat exposure has been reported at higher rates in earlier series, including 99% in
1,200 patients 21 93% in 160 patients ['1] with CSD, and 86% in 84 patients 8] with ocular CSD. Bartonella
henselae can also be transmitted by cat fleas and other arthropod vectors Bl This variability suggests
that a history of direct cat contact may support the diagnosis but is not invariably present in ocular
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bartonellosis. Accordingly, in patients without a known history of cat exposure, the diagnosis requires
integration of the ocular phenotype, clinical assessment, serologic findings, and evaluation for relevant
alternative causes rather than reliance on exposure history alone.

Neuroretinitis is the most common posterior segment manifestation of CSD 2 512131 and Bartonella
henselae is the most frequently identified etiologic agent of neuroretinitis [13.14] _Suhler et al. conducted
serological testing in 14 out of 18 patients diagnosed with neuroretinitis and found that 9 of these

patients tested positive for Bartonella serology [4.

Clinically, neuroretinitis typically presents with unilateral, painless visual loss. The primary
pathophysiology is inflammation of the optic disc head and leakage of vascular contents into the outer
plexiform layer of peripapillary retina. After serum reabsorption, the remaining lipid exudates, due to the
radial configuration of the outer plexiform layer, appear as a star-shaped configuration (5] However,
macular star formation is not specific to neuroretinitis. It may occur one to two weeks after disc edema,
therefore, patients presenting with papillitis should be re-examined for subsequent macular star
formation [l Disc edema begins to resolve within two weeks, and the process may extend up to 12
weeks. Macular star begins to resolve within 1T month, but it may be necessary to wait 6—12 months for
complete resolution ['2. The sequential development and regression of macular star following optic disc
edema are demonstrated in a patient (Case 22) in Fig. 2.

In our study, neuroretinitis was observed in 23 eyes (63.8%). Macular star was present in 17 eyes (47.2%)
at presentation including seven eyes with an incomplete star configuration and developed in six
additional eyes (16.6%) during follow-up, making neuroretinitis the most common posterior segment
manifestation. Similar frequencies have been reported in prior ocular Bartonella series, with
neuroretinitis observed in 28 (45%) of 62 eyes 71 and 74 (69%) of 107 eyes 8] The delayed appearance
of macular exudates in several eyes in our cohort is consistent with recent observations by Rajan et al.,
who noted macular star in 25 of 33 eyes (75.8%) with CSD-associated neuroretinitis, including 15 eyes
(45.5%) with a complete star and 10 eyes (30.3%) with an incomplete star, while eight eyes (24.2%)
lacked macular exudates at presentation but developed them during the disease course (el

Retinal and choroidal infiltration may also be observed among posterior segment manifestations. In our
study, superficial retinal infiltrates were identified in 21 eyes (58.3%), constituting the second most
common posterior segment manifestation (coexisting with neuroretinitis in nine eyes [25.0%), with
papillitis in five eyes [13.9%), and isolated in seven eyes [19.4%]). Solley et al. reported discrete white
retinal or choroidal lesions in 29 of 35 eyes (83%), the most frequent posterior segment finding in their

CSD cohort, eight with neuroretinitis (23%) and 12 isolated (34%) ['9],

Superficial retinal infiltrates in ocular CSD should be distinguished from the retinal infiltrates observed in
Behget's uveitis. Retinal infiltrates in CSD tend to resolve gradually over weeks 2% 21 in contrast to
Behcet disease, where they resolve rapidly and spontaneously within days 221 Residual scarring may
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remain following resolution in CSD [13 19231 and structural sequelae have also been reported in Behget's
uveitis 22 241 |n their multimodal imaging—based evaluation of Behget disease, Tugal-Tutkun et al. [2°!
demonstrated that superficial retinal infiltrates may regress rapidly on clinical examination; however, OCT
often reveals residual structural sequelae, predominantly involving the inner retinal layers, including focal
atrophy and localized retinal nerve fiber layer defects. Similarly, in our cohort of ocular bartonellosis,
multimodal imaging demonstrated focal inner retinal atrophy and localized RNFL defects at the sites of
clinically resolved superficial retinal infiltrates (Fig. 3). To our knowledge, these persistent structural
sequelae have not previously been reported in ocular CSD.

Posterior segment manifestations can also present with vascular involvement such as retinal artery and
vein occlusions [8 19261 The clinical consequences of vascular involvement depend on its location.
Peripheral involvement may cause blurred vision or a corresponding visual field defect, whereas central
vascular involvement may result in severe visual loss, including no light perception, and neovascular
glaucoma 271 Retinal artery occlusion occurred in four eyes in our cohort, frequently in association with
superficial retinal infiltrates (Fig. 4). Notably, retinal infiltrates were spatially adjacent to the occluded
arterial segment in two eyes, suggesting a potential local mechanical or inflammatory contribution.
Solley et al. [ stated that this could be caused by the mechanical effect of the retinal infiltrate adjacent
to the artery, and they also suggested that Bartonella henselae might contribute to the occlusion by
causing endothelial damage, stimulating thrombogenic mediators, and subsequently leading to vascular

obstruction. It is well-known that Bartonella henselae exhibits an affinity for the endothelium 281,

There is no consensus on the antibiotic treatment of CSD. Bartonella spp. have been shown to be
susceptible to amoxicillin, third-generation cephalosporins, tetracyclines, macrolides, rifampin, co-
trimoxazole, and aminoglycosides [29], Although the only double-blind study in the literature on the
treatment of CSD with antibiotics is with azithromycin, there is still no current recommendation for
immunocompetent patients with CSD due to its self-limited nature, as well as concerns such as adverse
drug reactions and the development of resistant flora 3%, Oral combination therapy with doxycycline and

rifampin is recommended for the treatment of neuroretinitis associated with CSD 30,311 |n our cohort, all
patients received doxycycline, either as monotherapy or in combination with rifampin or azithromycin.
Systemic corticosteroids were administered to 22 patients (76%), including oral corticosteroids in 21
patients and combined oral and intravenous pulse therapy in one patient with posterior scleritis, while
seven patients were managed without systemic steroids. In their study of 107 eyes, Wilner et al. 8 found
that eyes with good initial visual acuity (VA) could be closely monitored without having to treat with
antibiotics. They also showed that combination therapy with systemic antibiotics and corticosteroids
resulted in a significantly greater improvement in VA than antibiotic treatment alone in patients with
moderate to severe visual loss at presentation.

Overall visual prognosis in ocular bartonellosis is generally favorable. In our cohort, final BCVA was < 0.5
in 7 eyes (19.4%), and no eyes had a final BCVA < 0.1. Similarly, severe visual loss has been reported
infrequently in previous series. Wilner et al. reported that severe visual loss (VA < 20/200) occurred in 6%

Page 9/19



of 79 eyes at final follow-up 8. Chi et al. found that severe visual loss (VA < 20/200) occurred in 5.7% of
53 eyes ['7] while Curi et al. reported that 13.5% of 37 eyes presented with VA worse than 20/200 32
Poor visual outcomes in our cohort were primarily associated with optic disc pallor. Six of seven eyes
(85.7%) with a final BCVA < 0.5 demonstrated optic pallor at the final visit. Peripapillary retinal nerve fiber
layer thinning was present in all eyes with optic pallor. The remaining eye, which lacked both optic pallor
and RNFL thinning, had a short follow-up duration (3 months) and exhibited a persistent incomplete
macular star, raising the possibility of incomplete structural and functional recovery. These observations
suggest that permanent optic nerve injury is closely associated with poorer visual outcomes in ocular
bartonellosis.

This study has several limitations. Its retrospective design and relatively small sample size may limit the
generalizability of the findings. In addition, OCT scans traversing the retinal lesions, as well as
multimodal imaging, particularly blue reflectance imaging and visual field analysis, were not available for
all patients after lesion resolution. Treatment modalities were not compared, as all patients were
managed according to the institutional practice pattern. Furthermore, this was a single-center study
involving a relatively homogeneous patient population, which may further limit external generalizability.

An additional limitation was the non-centralized nature of B. henselae serologic testing. Because testing
was performed by ELISA at different external laboratories, original assay reports, quantitative antibody
values, assay-specific index values, and positivity thresholds could not be consistently retrieved.
Serologic data were therefore limited to qualitative IgG and IgM results documented in the medical
records. In particular, IgG positivity in the absence of IgM cannot reliably distinguish active infection
from previous exposure. Therefore, serologic findings were interpreted as supportive rather than
confirmatory, and the diagnosis of ocular bartonellosis was based on the combination of a compatible
ocular phenotype, specialist clinical assessment, serologic support, and exclusion of relevant alternative
diagnoses.

Conclusion

Ocular bartonellosis may present with various posterior segment manifestations. A detailed history of
cat exposure should be obtained in all suspected cases to facilitate diagnosis; however, a history of
direct cat contact is not mandatory. In young patients presenting with retinal arterial occlusion, ocular
bartonellosis should also be considered in the differential diagnosis. Although retinal infiltrates may
resolve clinically, optical coherence tomography may reveal persistent focal inner retinal atrophy and
localized retinal nerve fiber layer defects, reflecting residual structural damage.
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Figure 1

Color fundus photography of Case 11 at presentation shows optic disc edema with blurred margins, a
macular star, and a retinal infiltrate in the temporal region of the optic disc (A). Macular OCT B-scan at
presentation demonstrates subretinal fluid and hyperreflective material (B). At the final visit (follow-up
duration: 38 months), Macular OCT B-scan shows focal inner retinal atrophy at the site of the previous
infiltration (white arrow) (C).

Page 15/19



Figure 2

Sequential color fundus photographs of a representative patient (Case 22) with neuroretinitis taken at
presentation (A), at day 10 of follow-up (B), and at 4-month follow-up (C). At presentation, optic disc
edema with prominent Paton’s lines is observed (A). On day 10, partial regression of disc edema with
blurred disc margins and persistent hyperemia is evident, along with the development of an incomplete
temporal macular star (B). At 4 months, optic disc hyperemia has disappeared, and the incomplete
macular star has markedly regressed, leaving only scattered temporal exudates (C). Corresponding
macular OCT B-scan imaging obtained at presentation (D), day 10 (E), and month 4 (F) demonstrates
hyperreflective exudates at presentation (D), foveal detachment and subretinal fluid at day 10 (E), and
resolution of subretinal fluid with restoration of foveal contour at month 4 (F).
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Figure 3

Multimodal imaging of a patient (Case 8) with superficial retinal infiltrates (A—E at presentation; F-I at
24-month follow-up). At presentation, color fundus photography shows a focal superficial retinal infiltrate
inferiorly (black arrow) and a second lesion at the distal portion of the superotemporal vascular arcade
(A). The corresponding macular OCT B-scan through the inferior lesion demonstrates focal retinal
thickening with increased intraretinal reflectivity (B). Early fluorescein angiography (FA) at 40 seconds
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shows hypofluorescent areas corresponding to the superficial retinal infiltrates (C). Mid-phase FA at 2
minutes reveals a hypofluorescent core with surrounding hyperfluorescent staining (D). Late-phase FA at
7 minutes demonstrates progressive staining of the superficial infiltrates (E). At the 24-month follow-up,
color fundus photography shows complete regression of the infiltrates (F). The corresponding OCT B-
scan displays focal inner retinal layer atrophy consistent with structural sequelae (white arrow) (G). Late-
phase FA at 7 minutes shows no residual staining or leakage at the sites of the previous infiltrates (H).
Blue reflectance imaging demonstrates a focal defect in the nerve fiber layer corresponding to the area
of prior infiltration (blue arrow) (1).

Figure 4

Fundus photography, infrared imaging, optical coherence tomography (OCT), fluorescein angiography,
and visual field findings of a patient (Case 3) with superficial retinal infiltration associated with retinal
arterial occlusion. At initial examination, color fundus photography shows a superficial retinal infiltrate
(blue arrow) located superior to the fovea with an adjacent area of retinal whitening compatible with
retinal arterial occlusion (A). Macular OCT B-scan through the lesion demonstrates inner retinal layer
edema in the region of the arterial occlusion and retinal infiltration (B). A late-phase (10-minute) fundus
fluorescein angiography image obtained at presentation is shown in (C). At the 1-year examination, color
fundus photography shows resolution of the acute retinal findings (D), while the corresponding macular
OCT B-scan demonstrates residual inner retinal layer atrophy in the area of the previous arterial
occlusion (E). Automated visual field testing performed at the same visit reveals an inferior visual field
defect corresponding to the affected retinal region (F).
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