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What’s with the anisocoria?
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The anisocoria is understood as a significant difference in the size of the pupils which tends to be a guiding sign in the neurological 
exploration, but not always.

Tumors, accidents and brain infections make the top list of anisocoria causes, especially if the difference in size between the pupils is 
greater than 0.6 mm.

Of course, the asymmetry found such in the response as in the size of the pupils, may indicate a dysfunction of the visual pathway.

The size of the pupil is a result of the neurophysiological balance between the dilator and constrictor muscles of the pupil, both de-
pending on the sympathetic and parasympathetic activity respectively; however, this balance may not be always perfect.

By logical assumption, in the medicine area, we would gain confidence in diagnosing that something is wrong with the patient with 
anisocoria. Until another concept appeared, something different, something like the “physiological anisocoria”; but what is that?

This is a significant asymmetry between pupils noticeable to the naked eye, but without a neuronal damage that justifies it.

This situation, in which no neuronal damage can justifies the presence of anisocoria, would seem to be the exception, something ex-
traordinary and not the rule, however, the physiological anisocoria is more frequent than doctors usually think of.

Indeed, series show that there is an incidence of 19 to 21% of asymptomatic population with anisocoria. This represents one fifth of 
humanity and whether it is good or bad, a difference greater than 0.4 mm may confirm that the patient has “anisocoria” [1,2].

Of course, a range greater than 0.4 mm should be seen as something exceptional, even pathological until proving otherwise. However, 
any asymmetry of this magnitude would indicate problems in the structure or function of the pupil without assuring that its magnitude 
is related to a pathological event. 

When anisocoria is found in mesopic conditions, that is, in conditions of lighting, the most dilated pupil is the anomalous, while in 
scotopic conditions or in darkness, the opposite happens, the smallest pupil is the pathological one [3,4].

Different methods that vary in accuracy have been used to measure anisocoria, as well as, the use of photographic method, which al-
lowed sensitivity and specificity of up to 82% and 69% respectively, sufficient to differentiate between a physiological anisocoria of 0.4 
mm and a pathological one of 0.6 mm. 
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On the other hand, the automated methods of measurement of anisocoria improved their sensitivity; this way, Suh reports anisocoria 
of 0.1 to 0.5 mm in the 62.84% of healthy children, against an anisocoria of 1.3 mm or higher in children with Horner Syndrome, presented 
in the 3.7% of its sample [5]. However, these series that are based on millimeter scale have a low sensitivity and specificity [6].

The automated measurements by means of infrared light used as a routine exploration in neurology [7], not necessarily provide a 
positive correlation between foundlings and results. Doctors can reach wrong conclusions, affected by conditions such as age, medication 
used, state of enlightenment, state of alert, mood, accommodation and other variables that should be taken into consideration [8].

Among the causes of neuro-ophthalmologic origin associated with anisocoria, we can found amblyopia and strabismus. The series 
presented by Dunlop, based on photographs and carried out in mesopic conditions were little representative [9], Wermund., et al. found 
no significant differences in the pupillary response of patients in mesopic conditions [10], while Gallegos-Duarte reported anisocoria in 
up to 50% of patients with strabismus in scotopic conditions [11].

Due to the discrepancies found to determine where and when the anisocoria is really considered pathological, it is worth thinking 
about how reliable this clinical sign could be in the neurological exploration. 

Bibliography

1. Wilhelm H., et al. “The Prevalence of Relative Afferent Pupillary Defects in Normal Subjects”. Journal of Neuro-Ophthalmology 27.4 
(2007): 263-267. 

2. Silbert J., et al. “Pupil size and anisocoria in children measured by the plusoptix photoscreener”. Journal of American Association for 
Pediatric Ophthalmology and Strabismus 17.6 (2013): 609-611. 

3. González Martín-Moro J., et al. “Anisocoria cotidiana: epidemiología de la anisocoria en un centro de nivel secundario”. Archivos de la 
Sociedad Española de Oftalmología 87.7 (2012): 206-215. 

4. Multack RF., et al. “Improving diagnostic acumen in pupillary evaluation: a review for the primary care physician”. Journal of the 
American Osteopathic Association 89.7 (1989): 917-924. 

5. Suh SH., et al. “The Degree of Anisocoria in Pediatric Patients with Horner Syndrome When Compared to Children Without Disease”. 
Journal of Pediatric Ophthalmology and Strabismus 53.3 (2016): 186-189. 

6. Krzizok T., et al. “[Photo- and videographic determination of the dilatation deficit in differential diagnosis of Horner syndrome]”. Der 
Ophthalmologe : Zeitschrift der Deutschen Ophthalmologischen Gesellschaft 92.2 (1995): 125-131. 

7. Müller-Jensen A. “[Pupillary reflex dynamics studied with infrared pupillography]”. Fortschritte Der Medizin 96.1 (1978): 27-31. 

8. Fountas KN., et al. “Clinical Implications of Quantitative Infrared Pupillometry in Neurosurgical Patients”. Neurocritical Care 5.1 
(2006): 55-60. 

9. Dunlop C. “Ipsilateral pupil dilation associated with unilateral intermittent exotropia: a new observation: Letter to the Editor”. Clini-
cal and Experimental Ophthalmology 39.8 (2011): 839-841. 

10. Wermund T., et al. “Bestehen Besonderheiten der Pupillomotorik bei dissoziiertem Höhenschielen?” Klinische Monatsblätter für Au-
genheilkunde 229.11 (2012): 1090-1096. 

11. Gallegos-Duarte M., et al. “Anisocoria y estrabismo congénito” (2015). 

Volume 6 Issue 2 April 2017
© All rights reserved by Martín Gallegos-Duarte.

https://www.ncbi.nlm.nih.gov/pubmed/18090558
https://www.ncbi.nlm.nih.gov/pubmed/18090558
https://www.ncbi.nlm.nih.gov/pubmed/24215802
https://www.ncbi.nlm.nih.gov/pubmed/24215802
http://scielo.isciii.es/scielo.php?script=sci_abstract&pid=S0365-66912012000700002&lng=es&nrm=iso
http://scielo.isciii.es/scielo.php?script=sci_abstract&pid=S0365-66912012000700002&lng=es&nrm=iso
https://www.ncbi.nlm.nih.gov/pubmed/2670854
https://www.ncbi.nlm.nih.gov/pubmed/2670854
https://www.ncbi.nlm.nih.gov/pubmed/27224954
https://www.ncbi.nlm.nih.gov/pubmed/27224954
https://www.ncbi.nlm.nih.gov/pubmed/7780269
https://www.ncbi.nlm.nih.gov/pubmed/7780269
https://www.semanticscholar.org/paper/-Pupillary-reflex-dynamics-studied-with-infrared-M%C3%BCller-Jensen/f33f4f397f87a0b4d2e5534b1b07dbd1fa0b2a3d
https://www.ncbi.nlm.nih.gov/pubmed/16960298
https://www.ncbi.nlm.nih.gov/pubmed/16960298
https://www.deepdyve.com/lp/wiley/ipsilateral-pupil-dilation-associated-with-unilateral-intermittent-pKZVE91a0S
https://www.deepdyve.com/lp/wiley/ipsilateral-pupil-dilation-associated-with-unilateral-intermittent-pKZVE91a0S
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0032-1327865
https://www.thieme-connect.com/products/ejournals/abstract/10.1055/s-0032-1327865
https://www.researchgate.net/publication/282186572_Anisocoria_y_estrabismo_congenito

	_GoBack

