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Reflex and Spontaneous Movements of Patients in the Process of

Determining Brain Death
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Brain death is a clinical diagnosis that implies irreversible loss of function of the entire brain, including the brainstem and
both hemispheres. It is not uncommon for reflex and spontaneous movements to occur in patients with impending brain
death during the process of determining brain death. When physicians charged with judging brain death witness such
movements during this period, unless they know how common these movements are and what they mean, it will be difficult
for them to make an appropriate determination of brain death. Movements following brain death have been reported in
previous studies of various types, including cohort studies and case series or reports. However, only a few studies have
employed verified diagnostic tools and neurological examinations as a standard protocol when diagnosing brain death.
According to previous reports, the frequency of these movements ranges from 19.2% to 75.0% of all brain death cases. These
reports have also described which movements are commonly seen. However, it is difficult to determine conclusively where
these movements originate, i.e., in the spinal cord or in the cerebral motor cortex, and how such information should be
considered in determining brain death. Although limited information is available on the characteristics and
pathophysiological mechanism of these movements, it will help physicians to diagnose brain death correctly if they obtain
sufficient knowledge about them.
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Table 2. Common reflex or spontaneous movements of brain death patients in the process of determining brain death

Movement type

Description

Flexor/extensor plantar response Plantar flexion or extension, elicited by tactile or noxious plantar stimulation

Triple flexion reflex
Abdominal reflex

Tonic neck reflex
contralateral limbs

Pronation extension arm reflex

Undulating toe reflex
stimulation

Myoclonus (spinal)

Lazarus’ sign
tube

Respiratory like movement
Quadriceps contraction

Facial myokymia

Flexion of the thigh, leg, and foot, elicited by noxious stimulation on the foot
Contraction of abdominal muscles, elicited by abdominal skin stimulation

Extensions of the arm and sometimes the leg on the side to which the head is forcibly turned, with flexion of the

Pronation and extension of the upper limb, elicited by noxious hand stimulation or spontaneously

Slow and repetitive flexion/extension movements of the toes, spontaneous or elicited by tactile or noxious foot

Contraction of a muscle or a group of muscles, especially involving lower limbs or abdominal muscles

Bilateral arm flexion, shoulder adduction, and hand raising to the chest/neck, seems to be grasping for endotracheal

Adduction of shoulders and slow cough-like movements minutes after removal of mechanical ventilation
Contraction of quadriceps, spontaneous or elicited by tactile or noxious stimulation on the lower limb

Repetitive and rhythmic twitching of facial muscles lasting <5 seconds

Adapted from reference 10, 22, and 23.
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