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LETTER TO THE EDITOR

Bilateral reactive and then fixed mydriasis as a marker of hypovolemic shock

To the editor
We are frequently called as neurosurgeons to trauma patients in
critical care. In our center, we have seen three patients with
hypovolemic shock who developed reversible fixed mydriasis of
both pupils. Unfortunately because of emergent conditions, we
can only report one of them with more detailed information.

We were called to a 17 years old female with a suspected
head injury 30min after her admission. We found a Glasgow
coma score (GCS) of 13 with bilateral dilated pupils and positive
reaction to light (Video 1 and Figure 1 ). She had left otorrhagia
with right severe periorbital ecchymosis and was deteriorated.
She developed progressive tachycardia and hypotension with sys-
tolic blood pressure (SBP) falling from 130mm Hg with a heart
rate (HR) 85 to SBP 80 and HR 115 over a few minutes. At that
point, her GCS was 10 with bilateral fixed mydriasis. She did not
have a cold sweat and despite having a urinary catheter, no urine
output was seen. She was re-assessed for cardiopulmonary failure,
suspected visceral hemorrhage, pneumothorax or haemothorax.
There was no lateralized sign. She was found to have a splenic
rupture and was transferred to the operating room. With surgery,
resuscitation and hemostasis, her pupil function returned to nor-
mal. Postoperative brain computed tomography revealed no
pathologic finding.

Acute hemorrhagic hypovolemia causes sympathetic activa-
tion. Hyperactivation of the sympathetic system could in theory
causes dilated pupils.

This has been reported in unstable hemodynamic situations
caused by a ruptured cardiac wall.1 The authors considered the

pupil abnormalities due to global cerebral ischemia.1 Although
the final result of severe hypovolemia and hypoperfusion is irre-
versible brain damage, in early stages, dilated pupils may be a
sign of sympathetic hyperactivation or hypoperfusion. In other
reports, the authors concluded that dopamine administration
could reverse hypovolemic shock-induced bilateral mydriasis.2

Although we did not prescribe dopamine for our patient, admin-
istration of it could relief hypoperfusion and resulting bilaterally
dilated pupils, as a vasopressor and inotrope drug.3 Other condi-
tions that may cause dilated pupils in the context of head injury
are seizure, raised intracranial pressure and concomitant toxicity.
Absence of cold sweat and no urine output in our case suggest at
least a contribution from hypoperfusion.

This sequence and evolution of dilated bilateral pupils from
normal reaction to fixed could be a warning sign of hypovolemic
shock, it may be reversed without any deficit or cerebral damage
contrary to what other authors reported.4
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Figure 1. Like the Video 1 that reveals left nonreactive mydriasis in patient with
GCS 13, this photo shows right fixed dilated pupil without any reaction to light.

Supplemental data for this article can be accessed here.
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