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Case Report

Transient mirror writing in migraine: An uncommon clinical observation
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Migraine, ranked as the sixth most disabling neurological 
disorder, is characterized by moderate-to-severe 
headaches often accompanied by nausea, vomiting, 

photophobia, and phonophobia [1]. In 2019, India exhibited 
the highest prevalence of migraine cases, with an estimated 
17,931,771 incidents documented [2]. About one-third of migraine 
patients experience reversible, transient neurological symptoms 
originating from the cortex or brainstem [3]. Migraine with aura, 
which is marked by such transient neurological symptoms, carries 
a higher risk of ischemic stroke compared to migraine without 
aura [4,5]. While visual disturbances are commonly observed 
during auras, writing disturbances such as mirror writing (MW) 
are rarely documented. The literature includes only a few cases, 
such as one involving an ambidextrous female with migraine [6].

This report presents a case of reversible MW in a migraine 
patient, highlighting the need for further research into this 
uncommon manifestation.

CASE PRESENTATION

A 19-year-old female 12th-grade student presented to the neurology 
outpatient department with a 3-day history of headaches, followed 
by difficulty writing over the past 24  h. The headaches were 
moderate-to-severe, primarily affecting the left side, throbbing 
in nature, and accompanied by nausea and non-vertiginous 

dizziness. The headaches partially responded to over-the-
counter pain relievers. While her verbal communication skills 
were unaffected, she exhibited writing difficulties characterized 
by MW of both letters and numbers (Fig.  1). According to the 
International Headache Society Headache Classification-3 beta, 
the patient was diagnosed with migraine.

The patient had experienced left-sided headaches suggestive of 
migraines without aura since the age of 13, with varying frequency 
and intensity. Over the past 3 months, she reported an increase 
in the frequency of these episodes, occurring around 3–4 times/
month, which improved with over-the-counter pain medications. 
Approximately 2  years ago, she had a similar episode of MW 
associated with a migraine headache, which lasted a few hours 
and resolved without specific treatment. There was a positive 
family history of migraine without aura in her mother.

On examination, her vital signs, general physical assessment, 
and optic fundus evaluation were unremarkable. She was alert 
and oriented, with normal fluency, naming, repetition, reading, 
drawing, and copying skills. However, her writing, both 
spontaneous and dictated, was abnormal, displaying mirror images 
of letters and numbers without any grammatical errors (Fig. 2a). 
The remainder of the neurological and systemic examinations 
was normal. All routine tests were within normal limits. Magnetic 
resonance imaging  -brain and electroencephalogram conducted 
during the symptomatic period were also normal. She started on 
propranolol 40 mg/day and naproxen sodium 250 mg twice a day, 
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which led to further improvement in headaches, after which her 
writing abnormality completely resolved (Fig. 2b and c).

At her follow-up visit 1  year later, it was noted that the 
frequency of migraine attacks had reduced to once a month 
(managed by analgesics), and there were no further episodes of 
MW (Fig. 2d and e).

DISCUSSION

MW is usually a transient phenomenon, lasting from a few days to 
weeks, but it can persist for years [7]. The term “mirror writing” 
(Spiegelschrift) was first introduced by Buchwald in 1878 [8]. 
MW can vary widely, affecting spontaneous, copied, or dictated 
text, and sometimes numbers. It can involve a single reversed 
letter or multiple pages and may include forms such as right-to-left 
writing, upside-down or inverted writing, and occasionally mirror 
reading [9]. Pathological left-handed MW in children is common 
in dyslexia or other learning disabilities, whereas in adults it 
commonly occurs after a focal lesion of the left hemisphere [10]. 
However, none of these conditions were present in the case.

MW is commonly considered a motor phenomenon rather 
than a cognitive phenomenon. The most acceptable theory is the 

motor center hypothesis; according to which motor programs in 
the brain are represented bilaterally in the mirror form. In MW, 
there is a failure to inhibit the natural left-handed tendency to 
write leftward and in mirror form [11]. Other explanations include 
the visual hypothesis, the spatial-orientation hypothesis, and the 
involvement of thalamocortical pathways in neurodegenerative 
disorders [12]. In this case report, MW coincided with persistent 
migraine headaches, suggesting a possible correlation between 
the two conditions. The patient’s writing revealed that the MW 
text included all reversible digits in reverse order, whereas the 
spatial orientation of letters was proper while copying and writing 
(Fig. 2a). A similar observation was noted in the case of studies 
by Nakano et al. and Kirik and Sahin [6,13]. However in a case 
report by Kurita et al. MW was observed after suffering thalamic 
hemorrhage (lesion-related), unlike the presented case report [14].

In this case report, the patient was right-hand dominant 
according to the Edinburgh handedness inventory [11]. Aside from 
the association with migraines, another unique aspect of our case is 
the occurrence of MW by the dominant right hand, an uncommon 
observation when compared to the Nakano et al. report [6].

The patient demonstrated language dysfunction in the form of 
spontaneous MW that was fluent and affected letters, numbers, 

Figure 1: Change in spatial orientation of letters and numbers (during an episode of migraine)

Figure 2: Change in spatial orientation of letters and numbers noted in (a and b) during the event; (c) change in writing after a few days;  
(d and e) indicates regular orientation of letters seen during dictation and spontaneous writing (post-recovery)
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words, and sentences without grammatical errors (Fig. 2a). Her 
ability to copy and write from dictation, as well as her verbal 
language skills remained intact.

In most patients, language disturbances typically begin before 
the onset of the headache phase and tend to last <30 min [2]. In this 
case, the writing dysfunction began approximately 24 h after the 
onset of the migraine headache, and following standard treatment, 
there was an improvement in both the writing abnormality and the 
resolution of the headache (Fig. 2b). At the 12-month follow-up, 
her headache frequency decreased to 1/month, with no further 
MW, and was managed with analgesics.

CONCLUSION

This case emphasizes the language impairments such as MW 
that can be associated with migraines. Given the rarity of MW, 
thorough documentation is essential, as diagnosis typically relies 
on patient history and physical examination, as demonstrated 
in our case. Further research, including epidemiological studies 
and functional imaging analyses, is needed to deepen our 
understanding of MW.

REFERENCES

1.	 Vos T, Barber RM, Bell B, Bertozzi-Villa A, Biryukov S, Bolliger I, et al. 
Global, regional, and national incidence, prevalence, and years lived with 
disability for 301 acute and chronic diseases and injuries in 188 countries, 
1990-2013: A systematic analysis for the Global Burden of Disease Study 
2013. Lancet 2015;386:743-800.

2.	 Zhang Y, Li X, Guo Z. Temporal trends of migraine and tension-type 

Funding: Nil; Conflicts of interest: Nil.

How to cite this article: Patidar Y, Puthenpurayil SJ. Transient 
mirror writing in migraine: An uncommon clinical observation. 
Indian J Case Reports. 2024;10(12):410-412.

headache burden across the BRICS: Implications from the global burden of 
disease study 2019. Front Neurol 2023;14:1307413.

3.	 Schurks M. Migraine and cardiovascular disease: Systematic review and 
meta-analysis. BMJ 2009;339:b3914.

4.	 Stang PE. Headache, cerebrovascular symptoms, and stroke: The 
atherosclerosis risk in communities study. Neurology 2005;64:1573-7.

5.	 Kurth T. Migraine, headache, and the risk of stroke in women: A prospective 
study. Neurology 2005;64:1020-6.

6.	 Nakano M, Tanaka S, Izuno K, Ichihara S. Mirror writing: A tachistoscopic 
study of a woman suffering from migraine when writing with the right hand. 
J Clin Exp Neuropsychol 2012;34:1080-8.

7.	 Angelillo VG, De Lucia N, Trojano L, Grossi D. Persistent left 
unilateral mirror writing: A  neuropsychological case study. Brain Lang 
2010;114:157-63.

8.	 Buchwald A. Spiegelschrift bei hirnkranken. Berl Klin Wochenschr 
1878;5:6-8.

9.	 Sanchez del Rio M, Linera JA. Functional neuroimaging of headaches. 
Lancet Neurol 2004;3:645-51.

10.	 Critchley M. The significance of mirror writing. Proc R Soc Med 
1926;25:397-404.

11.	 Ellis AW. Normal writing processes and peripheral acquired dysgraphias. 
Lang Cognit Processes 1988;3:99-127.

12.	 Schott GD. Mirror writing: Allen’s self observations, Lewis Carroll’s 
“lookingglass” letters, and Leonardo da Vinci’s maps. Lancet 1999;354:2158-61.

13.	 Kirik S, Sahin H. Congenital mirror movement associated with migraine: 
A case report. North Clin Istanb 2018;6:189-91.

14.	 Kurita K, Takasugi J, Hirano Y. A  case of left thalamic hemorrhage 
with mirror writing: Influence the writing direction. J  Rehabil Neurosci 
2021;21:10-6


