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Case report: Findings of automated perimetry during a migraine episode in a patient with glaucoma
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Comorbidities like glaucoma and migraine are often observed among middle-aged individuals, especially women. Herein, we report a rare case of a patient who underwent automated perimetry during a migraine attack. A 52-year-old woman with a 1-year history of blurred vision in the nasal field of her right eye visited Miyoshi Eye Clinic. The intraocular pressures of the right and left eyes were 22 and 24 mm Hg, respectively. Retinal imaging revealed a retinal nerve fiber defect in the temporal superior macula with corresponding thinning of the superior ganglion cell complex in the right eye. The left eye appeared normal. Primary open-angle glaucoma was suspected, and the patient underwent a visual field examination on the same day. Perimetry showed that the mean deviations in the right and left eyes were −5.00 and −7.68 dB, respectively. A visual field defect in the inferior nasal aspect of the right eye corresponded to the retinal nerve fiber defect. However, right-sided homonymous hemianopia–like visual field defects were observed in both eyes. After the examination, the patient stated that a migraine attack had started 5 min before the examination and continued till after its end (attack duration was ∼20 min). In the follow-up examinations without migraine, homonymous hemianopia-like visual field defects disappeared, and only a glaucomatous visual field defect in the right eye was observed. Hence, the initial visual field examination findings reflected the effects of a migraine attack alongside glaucoma. Detailed interviews with patients may be beneficial for understanding visual field findings and preventing their untimely examination.
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Introduction

Migraine, a common neurological headache disorder, affects 10–15% of individuals worldwide, especially those of working age (1). Typical migraines are characterized by headache; nausea, vomiting, or both; photophobia and phonophobia; and mild blurring of vision (2). Glaucoma is also a common ocular disease whose prevalence increases with age. In 2020, glaucoma was responsible for 11% of all cases of blindness globally in adults aged ≥ 50 years (3). Some studies (4–6) have suggested that migraine increases the risk of developing glaucoma. However, there have been studies reporting no such findings (7, 8). Hence, the relationship between migraine and glaucoma is yet to be fully clarified. Visual field defects are characteristic of glaucoma and are also experienced by patients with migraine (9–17); furthermore, migraine and glaucoma often present as comorbidities. Here we report a case of primary open-angle glaucoma wherein automated perimetry during a migraine episode revealed unique visual field defects.



Case description

This case report was approved by the Institutional Review Board of Saneikai Tsukazaki Hospital, Himeji, Japan (No. 221002). All examinations were conducted according to the Declaration of Helsinki.

A 52-year-old woman visited Miyoshi Eye Clinic in Fukuyama, Japan, with complaints of blurred vision in the nasal field of her right eye persisting for 1 year. Visual acuities and intraocular pressures (according to Goldmann applanation tonometry) in the right and left eyes of the patient were 0.2 (1.0 × S–2.25D) and 0.2 (1.0 × S–2.75D) and 22 and 24 mm Hg, respectively.

Slit-lamp examination revealed no inflammation in both eyes, which exhibited normal anterior chamber depth. A Mirante Scanning Laser Ophthalmoscope (Nideck Co., Gamagori, Japan) was employed to capture retinal photographs. Additionally, the RS-3000 system of optical coherence tomography (Nideck Co.) was used to measure the thickness of the macular ganglion cell complex (Figure 1). The color image of the right eye revealed a defect of the retinal nerve fiber layer and a corresponding notch sign in the superior optic disk. Moreover, optical coherence tomography demonstrated thinning of the macular ganglion cell complex in the temporal superior aspect (Figure 1, left panel). The left eye of the patient exhibited no apparent glaucomatous alterations (Figure 1, right panel). The findings of the right eye indicated primary open-angle glaucoma, and a visual field examination using a Humphrey field analyzer (HFA; Carl Zeiss Meditec AG, Dublin, CA; 30-2 Swedish Interactive Threshold Algorithm standard) was performed on the same day. HFA was conducted from the right to the left eye without interval. The mean deviations of the right and left eyes were −5.00 and −7.68 dB, respectively (Figure 2). A visual field defect in the nasal inferior aspect of the right eye corresponded to the retinal nerve fiber layer defect observed earlier. However, in both eyes, a right-sided homonymous hemianopia-like visual field defect was observed in both grayscale and pattern deviation images (Figure 2). Following perimetry, the patient stated that she experienced a migraine attack with an aura during the HFA examination. Consequently, a detailed medical interview regarding the migraine history of the patient was conducted.


[image: image]

FIGURE 1
Retinal photographs and thickness evaluation of the macular ganglion cell complex using optical coherence tomography. Retinal nerve fiber layer defects (white arrows, bottom left image) were observed in the right eye. Optical coherence tomography also showed thinning of the macular ganglion cell complex in the temporal superior aspect.
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FIGURE 2
The results of a visual field examination using a Humphrey field analyzer. In the right eye, a visual field defect in the nasal inferior aspect corresponded to a defect in the retinal nerve fiber layer. In both eyes, a right-sided homonymous hemianopia-like visual field defect was observed.


The patient started experiencing migraines at the age of 17 years, with a frequency of several times per month. However, the frequency of the attacks and the headache during migraine attack decreased with age. Presently, the migraine symptom of the patient involved a visual disturbance aura almost without headache. She described the visual disturbance as dazzling white areas that emerged at various points in her visual field and spread across the whole field in a wave. The direction of the waves varied with each attack. The migraine aura and headache alternated between the right and left visual fields and frontal, lateral, or both hemispheres, respectively. As the patient did not exhibit vertigo or dizziness (18), her migraine was categorized as ICHD-code 1.2.1.2 “Typical aura without headache” (19).

The visual disturbance started 5 min before the HFA examination. The patient expressed that she was nervous during the examination. During the examination, the patient developed the visual disturbance. The migraine attack intensity peaked following the completion of the HFA examination of both eyes, and the attack lasted for ∼20 min.

The patient was started on antiglaucoma medication to prevent glaucoma progression. The intraocular pressure of the patient was controlled at approximately 18–20 mm Hg at the 11-month follow-up.

The HFA examination was repeated 1 and 10 months following the first examination (Figure 3), and mean deviations of −0.23 and −0.60 dB and −0.33 and 1.22 dB of the right and left eyes, respectively, were observed. During both examinations, the patient exhibited no migraine symptoms. The examination findings indicated no homonymous hemianopia–like visual field defects. The only abnormality was the visual field defect in the nasal inferior aspect of the right eye, corresponding to the retinal nerve fiber layer defect (Figure 3). Hence, the findings of the first HFA examination, which was performed during a migraine attack, reflected the effects of both glaucoma and migraine aura on the visual field.
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FIGURE 3
The results of visual field examinations using a Humphrey field analyzer (HFA) 1 and 10 months after initial HFA examination during a migraine attack. Follow-up findings revealed only glaucomatous visual field defects in the right eye without right-sided homonymous hemianopia-like visual field defects.




Discussion

Here we reported a case of migraine-related visual field defect observed during perimetry in a patient with typical glaucoma. Luu et al. (9) reported a case of right-sided homonymous hemianopia assessed using HFA during a migraine attack; the HFA findings were similar to those of our patient. Furthermore, Yohannan and Jampel (10) reported a case of a left inferior quadrantanopsia using HFA during a migraine attack in a patient suspected of glaucoma. Both studies reported that repeated perimetry showed a resolution of anopia and a normal visual field (9, 10).

Yener and Korucu (11) compared HFA findings during attacks both in patients with migraine without aura and in those with tension-type headache and found no difference in their mean and pattern deviation values. Furthermore, the patients reportedly exhibited different patterns of non-specific visual field defects (11). Using automated perimetry (Dremel DigiLab 750; BioRad Laboratories, Hercules, CA, USA), Ebner (17) reported visual field depression, except in the central 5°, in a patient with homonymous type distribution during a migraine attack. During such an episode, aura, headache, and a consequent decrease in the ability to concentrate may impact visual field findings. Migraine is considered to have a cortical origin because visual auras are homonymous and hemianopic (2). Visual auras comprise transient neurological disturbances of sight (90% of cases), disturbances of speech, or tingling/numbness of the face or body (2). Other visual field analyses using automated perimetry following a migraine attack have been reported (12–16). In these reports, a week after the attack, a decrease only in the sensitivity of the examination was observed (12–15). Additionally, a bilateral homonymous deficit was not observed in any case (12–15). Therefore, homonymous hemianopia visual field defect (9, 10, 17) can be considered as a common visual field characteristic of migraine attacks. Furthermore, this supports our HFA examination findings during a migraine attack. However, whether the homonymous hemianopia visual field defect reflects the ongoing visual auras or transient cerebral cortex paralysis remains unknown. A study reported that decreased sensitivity following the headache lasts 30–40 days on average, with a few cases showing durations of up to 75 days (16). Fortunately, the visual field defects in our patient recovered after 1 month. However, ophthalmologists should consider migraine episodes while evaluating the visual fields of patients with glaucoma.



Conclusion

We described the findings of an automated visual field examination performed on a patient with typical glaucoma during a migraine attack. Detailed interviews with patients may be beneficial for understanding visual field findings and preventing their untimely examination.
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