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A B S T R A C T

Purpose: To describe an unusual case of Bartonella henselae neuroretinitis complicated by macular hole (MH)
development.
Observations: A full-thickness macular hole developed in a 12-year-old boy in association with serology-con-
firmed Bartonella henselae neuroretinitis. Following a period of observation, the MH closed without intervention.
Conclusion and importance: MH may occur as a complication of neuroretinitis secondary to Cat-Scratch Disease.

1. Introduction

A 12-year old boy developed a full-thickness macular hole ap-
proximately two months after being diagnosed with bartonella henselae
neuroretinitis. After a period of several months of observation, the
macular hole spontaneously closed.

2. Case report

A 12-year-old male presented to the ophthalmology clinic with a 4-
day history of blurred central vision in his right eye. He also reported
progressively worsening headaches, nausea, vomiting, and chills in the
context of sustaining a scratch from his household cat one month prior.

Visual acuity (VA) was counting fingers (CF) in the right eye and
20/20 in the left eye. The intraocular pressure was 13mmHg bilaterally
and external examination of both eyes was normal. An afferent pupil-
lary defect was noted in the right eye. Fundoscopic examination re-
vealed grade 4 optic disc edema and profound macular edema with
retinal whitening in the distribution of the cilioretinal artery in the
right eye (Fig. 1A).

Optical coherence tomography (OCT) of the right eye revealed se-
vere macular edema and subretinal fluid (Fig. 1B). Fluorescein angio-
graphy demonstrated a cilioretinal artery occlusion and optic disc
leakage (Fig. 1C). An MRI of the brain and orbits revealed a focus of
abnormal enhancement along the junction of the right optic disc and
right optic nerve. The patient was admitted for further diagnostic
testing and initiated on anticoagulation with enoxaparin.

Laboratory workup was notable for a positive anti-nuclear antibody,
an elevated c-reactive protein, and an elevated erythrocyte sedi-
mentation rate. A hypercoagulability panel was significant for elevated
Beta-2 Glycoprotein (B2GP) IgM and IgG titers; notably partial throm-
boplastin time was not prolonged and lupus inhibitor testing was ne-
gative. Bartonella henselae IgM and IgG titers later returned elevated
at≥ 1:80 (reference range<1:20) and≥ 1:1024 (reference range<
1:64) respectively.

The patient was diagnosed with Bartonella henselae neuroretinitis
with post-infectious anti-phospholipid antibody syndrome. He was ad-
mitted to the pediatric hospitalist service and was started on rifampin
and doxycycline as well as methylprednisolone,enoxaparin, and hy-
droxychloroquine.

VA remained stable at CF throughout his hospital stay. Serial ocular
examinations of the right eye revealed the gradual appearance of cell
and flare in the anterior chamber and an evolving fundoscopic ex-
amination with improvement in the optic nerve and cystoid macular
edema and an increasingly prominent macular star (Fig. 1D). Notably,
the patient was afebrile during his entire hospitalization and serial
physical examinations were consistently negative for lymphadeno-
pathy. The patient was ultimately discharged on enoxaparin, doxycy-
cline and rifampin for a total of a 4 week course.

The patient was seen 6 weeks after discharge with persistently de-
creased vision in the right eye. VA was 20/400, and examination was
notable for a macular star and the formation of a macular hole (MH)
(Fig. 2A). OCT confirmed the development of a full-thickness macular
hole (Fig. 2B). The decision was made to monitor closely. At the next
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follow-up visit 3 weeks later, the patient's right eye VA was 20/200; slit
lamp and fundoscopic examination, as well as OCT, were nearly iden-
tical to those from the previous visit with no change noted in the ap-
pearance of the MH. However, at 6 week follow-up, VA was 20/300 and
OCT demonstrated the MH was decreased in size compared to prior
(Fig. 2C).

Three months later, the patient returned for examination during
which time VA was 20/200. Fundoscopic exam and OCT revealed the
spontaneous closure of the MH nearly 6 months following its devel-
opment (Fig. 2D). The patient was seen again 9 months later (13
months after development of MH) at which time the right eye VA had
improved to 20/100, and exam and OCT demonstrated persistent clo-
sure of the MH with continued improvement in the foveal contour
(Fig. 2E).

At the time of this manuscript preparation, the patient has had no
additional inflammatory or ischemic sequelae.

3. Discussion

Cat Scratch Disease (CSD) is a systemic infection caused by the

facultative intracellular gram negative rod Bartonella henselae.1–3 The
disease is commonly transmitted through physical contact with a cat
(i.e. a scratch), or through the commonly associated vector, the cat flea,
during which time the epidermis is broken, allowing entry of B. henselae
into systemic circulation.4–6 The clinical presentation of CSD often
appears as flu-like symptoms including fever, headache, and malaise
with or without an associated cat scratch or rash.1–6 Our patient's
presentation was therefore unusual in that he remained afebrile and
without lymphadenopathy throughout his entire hospitalization, sug-
gesting he had been infected weeks prior to presentation. While CSD is
typically a self-limited disease, numerous complications may occur, and
ocular complications are estimated to occur in 5–10% of cases.3–5,7–12
The most common of these ocular complications is neuroretinitis which
is estimated to occur in 1–2% of all cases of CSD.4

Neuroretinitis, first described by Dr. Theodor Karl Gustav von Leber
in 1916, is a specific form of optic neuropathy characterized by the
presence of acute unilateral decreased visual acuity, optic disc edema,
and exudates arranged in a “star-like” pattern around the macula.13,14

While optic disc edema with a macular star is characteristic of neu-
roretinitis, this presentation is not specific, and various other etiologies
such as hypertensive retinopathy, papilledema, or diabetic papillitis
may also cause this combination of findings.1,15 Neuroretinitis itself has
numerous etiologies including a myriad of infectious pathogens, sar-
coidosis, inflammatory bowel disease, and polyarteritis nodosa.16–19

Some of the most common infectious etiologies of neuroretinitis include
CSD (B. henselae), toxoplasmosis, syphilis, tuberculosis, leptospirosis,
and Lyme disease.20–27 Bartonella henselae accounts for up to two-thirds
of all reported neuroretinitis cases.1,2

The pathogenesis of neuroretinitis begins with an optic disc vascu-
litis that results in lipid-rich fluid leaking from optic disc vasculature
into the outer plexiform layer of the retina.28 The macular star is
thought to be formed by the migration of the aqueous portion of this
lipid-rich fluid through the external limiting membrane to beneath the
neurosensory retina, ultimately leaving behind lipid-rich deposits in a
star-like pattern around the macula above the external limiting mem-
brane.28,29 The origin of the initial optic disc vasculitis is still a subject
of debate but is thought to depend on the inflammatory response to the
preceding flu-like illness present in many cases of neuroretinitis.1

Although CSD is usually a self-limited disease process, the use of
antibiotics in patients with complications or at risk for developing
complications such as neuroretinitis is a current subject of debate. The
majority of studies on this subject are small and retrospective. Some
small studies suggest a benefit of doxycycline, ciprofloxacin, rifampin,
gentamycin, or TMP/SMX with regards to shorter duration of ocular
disease and improved visual outcomes in CSD.30–34 Because of contra-
dictory reports regarding the benefit of antibiotics and a paucity of
data, there is no established standard of care for the management of
CSD.

MH formation following inflammatory conditions such as neuror-
etinitis has been hypothesized to occur by one of the following me-
chanisms: (1) liquefaction and contraction of the premacular vitreous,
(2) tangential forces applied to the macula by the formation of an
epiretinal membrane, or (3) intraretinal weakening secondary to in-
flammation, CME or other cause.7,35 Notably, our patient's MH devel-
oped in the absence of posterior vitreous detachment. We suspect that
the presence of massive cystoid macular edema followed by rapid re-
solution of this edema led to increased tangential traction on the
weakened retina resulting in macular hole. Several prior cases of MH
formation following neuroretinitis have previously been described;
however, to the best of our knowledge, no case report to date docu-
ments the spontaneous resolution of a MH in CSD.7–10

There is little data on spontaneous closure rates of macular holes of
either inflammatory or idiopathic etiology. However, the spontaneous
closure of idiopathic macular holes is infrequent and estimated to occur
in only 3.5% of cases as determined by one large review of 142 eyes of
138 patients.35 Given similar environments of background intraocular

Fig. 1. A: Fundus photograph of right eye at time of presentation, demon-
strating optic nerve edema and retinal whitening in the distribution of the ci-
lioretinal artery with macular edema. B: Fluorescein angiography and the time
of presentation showing no filling of the cilioretinal artery. C: Optical coherence
tomography of the right eye at presentation demonstrating severe cystoid ma-
cular edema and subretinal fluid. D: One week after presentation, there was
development of a macular star in the affected right eye with preretinal he-
morrhage over the inferior aspect of the optic nerve.

Fig. 2. A: Fundus appearance 6 weeks after hospital discharge showing per-
sistent macular star and the development of macular hole (MH). B: Optical
coherence tomography (OCT) showing macular hole formation with attached
hyaloid 6 weeks after hospital discharge. C: 6 weeks following discovery of MH,
OCT shows MH smaller in size. D: OCT demonstrating MH closed 6 months
following its development. E. Restoration of more normal foveal contour on
OCT 13 months after development of MH.
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inflammation, we hypothesize that MH resulting from B. henselae
neuroretinitis may not be unlike those that result from similar in-
flammatory etiologies such as posterior uveitis. Bonnin et al. noted
three cases of patients who had developed MH associated with posterior
uveitis secondary to toxocariasis, sarcoidosis, and syphilis.36 After
treating the posterior uveitis component of their conditions, all three of
these patients’ MH resolved spontaneously when reviewed on follow-up
OCT. These findings and our case suggest that MH secondary to in-
flammatory causes may spontaneously resolve, and therefore a period
of observation is warranted prior to proceeding with surgical repair.

4. Conclusions

Full-thickness MH may occur as an unusual complication of CSD
neuroretinitis, and in this setting, may spontaneously close after a
period of several months of observation. To the best of our knowledge,
we have described the first reported case of this phenomenon. More
research is needed to determine the mechanism by which spontaneous
closure of MH occurs and the optimal treatment regimen for neuror-
etinitis secondary to CSD.

Patient consent

Consent to publish the case report was not obtained. This report
does not contain any personal information that could lead to the
identification of the patient.

Acknowledgements and disclosures

Funding

None.

Conflicts of interest

VJ is a consultant for Alimera Sciences. MG is a consultant for
Alimera Sciences. The following authors have no financial disclosures:
RG and SRF.

Authorship

All authors attest that they meet the current ICMJE criteria for
Authorship.

Acknowledgements

None.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.ajoc.2019.100515.

References

1. Purvin V, Sundaram S, Kawasaki A. Neuroretinitis: review of the literature and new
observations. J Neuro Ophthalmol. 2011 March;31(1):58–68.

2. Suhler EB, Lauer AK, Rosenbaum JT. Prevalence of serologic evidence of cat scratch
disease in patients with neuroretinitis. Ophthalmology. 2000 May;107(5):871–876.

3. Curi AL, Kahloun R. Cat-scratch disease. In: Chee SP, Khairallah M, eds. Emerging

Infectious Uveitis. New York City: Springer International Publishing; 2017:57–63.
4. Cunningham ET, Koehler JE. Ocular bartonellosis. Am J Ophthalmol.

2000;130(3):340–349.
5. Anders UM, Taylor EJ, Doty DC, Martel JR, Martel JB. Neuroretinitis secondary to

Bartonella henselae in the emergent setting. Am J Emerg Med. 2015
May;33(5):740.e1–740.e3.

6. Chomel BB, Kasten RW, Floyd-Hawkins K, et al. Experimental transmission of
Bartonella henselae by the cat flea. J Clin Microbiol. 1996 Aug;34(8):1952–1956.

7. Albini T, Lakhanpal RR, Foroozan R, Holz ER. Macular hole in cat scratch disease. Am
J Ophthalmol. 2005 Jul;140(1):149–151.

8. Donnio A, Jean-Charles A, Merle H. Macular hole following Bartonella henselae
neuroretinitis. Eur J Ophthalmol. 2008 May-Jun;18(3):456–458.

9. Alterman MA, Young BK, Eggenberger ER, Kaufman DI. Macular hole: a rare com-
plication of ocular bartonellosis. J Neuro Ophthalmol. 2013 Jun;33(2):153–154.

10. Seth A, Raina UK, Thirumalai S, Batta S, Ghosh B. Full-Thickness Macular Hole in
Bartonella henselae neuroretinitis in an 11-year old girl. Oman J Ophthalmol. 2015
Jan-Apr;8(1):44–46.

11. Curi AL, Machado D, Heringer G, et al. Cat-scratch disease: ocular manifestations and
visual outcome. Int Ophthalmol. 2010 Oct;30(5):553–558.

12. Curi AL, Machado DO, Heringer G, Campos WR, Orefice F. Ocular manifestation of
cat-scratch disease in HIV positive patients. Am J Ophthalmol. 2006
Feb;141(2):400–401.

13. Leber T. Die pseudonephritischen netzhauter- krankungen, die retinitis stellata: die
purtschersche netz- hautaffektion nack schwerer schadelverletzung. In: Graefe AC,
Saemische T, eds. Graefe-Saemisch Hand- buch der Augerheilkunde. second ed. Leipzig:
Engelmann; 1916:1319.

14. Srinivasan R, Kaliaperumal S. Neuroretinitis - review. Kerala J Ophthalmol. 2006
Mar;18(1):7–13.

15. Leavitt JA, Pruthi S, Morgenstern BZ. Hypertensive retinopathy mimicking neuror-
etinitis in a twelve-year-old girl. Surv Ophthalmol. 1997 May-Jun;41(6):477–480.

16. Kosmorsky GS, Prayson R. Primary optic pathway sarcoidosis in a 38-year-old white
man. J Neuro Ophthalmol. 1996 Sep;16(3):188–190.

17. Sedwick LA, Klingele TG, Burde RM, Behrens MM. Optic neuritis in inflammatory
bowel disease. J Clin Neuro Ophthalmol. 1984 Mar;4(1):3–6.

18. Shoari M, Katz BJ. Recurrent neuroretinitis in an adolescent with ulcerative colitis. J
Neuro Ophthalmol. 2005 Dec;25(4):286–288.

19. Matsuda A, Chin S, Ohashi T. A case of neuroretinitis associated with long-standing
polyarteritis nodosa. Ophthalmologica. 1994;208(3):168–171.

20. Chrousos GA, Drack AV, Young M, Kattah J, Sirdofsky M. Neuroretinitis in cat
scratch disease. J Clin Neuro Ophthalmol. 1990;10:92–94 1990.

21. McCrary B, Cokerham W, Pierce P. Neuroretinitis in cat scratch disease associated
with the macular star (letter to the editor). Pediatr Infect Dis J. 1994;13(9):838–839.

22. Arruga J, Valentines J, Mauri F, Roca G, Salom R, Rufi G. Neuroretinitis in acquired
syphilis. Ophthalmology. 1985;92(2):262–270.

23. Moreno RJ, Weisman J, Wailer S. Neuroretinitis: an unusual presentation of ocular
toxoplasmosis. Ann Ophthalmol. 1992;24(2):68–70.

24. Lesser RL. Ocular manifestations of Lyme disease. Am J Med. 1995;98(4A):60S–62S.
25. Lesser RL, Kornmehl EW, Pachner AR, et al. Neuro-ophthalmologic manifestations of

Lyme disease. Ophthalmology. 1990;97(6):699–706.
26. Suhler EB, Lauer AK, Rosenbaum JT. Prevalence of serologic evidence of cat scratch

disease in patients with neuroretinitis. Ophthalmology. 2000;107(5):871–876.
27. Margo CE, Sedwick LA, Rubin ML. Neuroretinitis in presumed visceral larva migrans.

Retina. 1986;6(2):95–98.
28. Kitamei H, Suzuki Y, Takahashi M, et al. Retinal angiography and optical coherence

tomography disclose focal optic disc vascular leakage and lipid-rich fluid accumu-
lation within the retina in a patient with Leber idiopathic stellate neuroretinitis. J
Neuro Ophthalmol. 2009;29(3):203–207.

29. Wolter JR, Philips RL, Butler GR. The star-figure of the macular area; histopatholo-
gical study of a case of angiospastic (hypertensive) retinopathy. AMA Arch
Ophthalmol. 1958;60(1):49–59.

30. Solley WA, Martin DF, Newman NJ, et al. Cat scratch disease: posterior segment
manifestations. Ophthalmology. 1999 Aug;106(8):1546–1553.

31. Margileth AM. Antibiotic therapy for cat-scratch disease: clinical study of therapeutic
outcome in 268 patients and a review of the literature. Pediatr Infect Dis J. 1992
Jun;11(6):474–478.

32. Reed JB, Scales DK, Wong MT, Lattuada Jr CP, Dolan MJ, Schwab IR. Bartonella
henselae neuroretinitis in cat-scratch disease–diagnosis, management and sequelae.
Ophthalmology. 1998 Mar;105(3):459–466.

33. Florin TA, Zaoutis TE, Zaoutis LB. Beyond cat scratch disease: widening spectrum of
Bartonella henselae infection. Pediatrics. 2008 May;121(5):e1413–e1425.

34. Margileth AM. Recent advances in diagnosis and treatment of cat scratch disease.
Curr Infect Dis Rep. 2000 Apr;2(2):141–146.

35. Sugiyama A, Imasawa M, Chiba T, Iijima H. Reappraisal of spontaneous closure rate
of idiopathic full-thickness macular holes. Open Ophthalmol J. 2012;6:73–74.

36. Bonnin N, Cornut PL, Chaise F, et al. Spontaneous closure of macular holes secondary
to posterior uveitis: case series and literature review. J Ophthalmic Inflamm Infect.
2013 Feb;3(1):34.

R.C. Gunzenhauser, et al. American Journal of Ophthalmology Case Reports 15 (2019) 100515

3

https://doi.org/10.1016/j.ajoc.2019.100515
https://doi.org/10.1016/j.ajoc.2019.100515
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref1
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref1
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref2
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref2
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref3
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref3
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref4
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref4
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref5
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref5
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref5
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref6
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref6
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref7
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref7
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref8
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref8
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref9
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref9
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref10
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref10
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref10
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref11
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref11
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref12
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref12
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref12
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref13
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref13
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref13
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref13
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref14
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref14
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref15
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref15
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref16
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref16
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref17
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref17
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref18
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref18
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref19
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref19
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref20
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref20
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref21
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref21
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref22
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref22
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref23
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref23
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref24
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref25
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref25
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref26
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref26
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref27
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref27
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref28
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref28
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref28
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref28
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref29
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref29
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref29
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref30
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref30
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref31
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref31
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref31
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref32
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref32
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref32
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref33
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref33
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref34
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref34
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref35
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref35
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref36
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref36
http://refhub.elsevier.com/S2451-9936(18)30537-1/sref36

	The development and spontaneous resolution of a full-thickness macular hole in bartonella henselae neuroretinitis in a 12-year-old boy
	Introduction
	Case report
	Discussion
	Conclusions
	Patient consent
	Acknowledgements and disclosures
	Funding
	Conflicts of interest
	Authorship

	Acknowledgements
	Supplementary data
	References




