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During the past 25 years I have had the opportunity to perform retinal reattachment surgery on over one thousand children blinded by Stage 5 retinopathy of prematurity (ROP). Virtually all of the operated patients had total retinal detachments before surgery and were therefore completely blind. The surgical procedures were typically performed at 6 to 12 months of age. A long term study of clinical outcomes was recently completed by Michael Cusick and Frederick Ferris, III of the National Eye Institute and Marci Charles working with Sabrina Newsome of the Charles Retina Institute. Their detailed analysis revealed that approximately 25% of the operated patients have attached central retina but less than 5% have ambulatory vision. Many of these patients have delayed ambulation due to a variety of medical problems associated with prematurity. An attempt to determine if the patients were able to ambulate using visual cues was made in all patients. The parents and other appropriate caregivers were extensively questioned concerning ambulation capabilities, especially in unfamiliar environments. 

During the follow-up visits I frequently observed that the patients made high pitched, chirping sounds while moving their heads back and forth in a rhythmic fashion while walking or crawling. This behavior was not observed when the patients were seated or lying down. Some observers believe that the high pitched sounds are a result of laryngeal scarring secondary to long-term endotracheal intubation in the neonatal care units. This explanation may explain the high pitch but fails to explain the chirping. The rhythmic, back and forth head motion noted in many patients blind at birth or as infants has been referred to as a “blindism” and attributed to fruitless visual searching, analogous to nystagmus

The author has a long-standing interest in neurobiology and neural plasticity stemming from a background in medicine, engineering and retinal electro-physiology. Humans determine the direction from which a sound emanates using phase, i.e. relative arrival times of the sound at one ear versus the other. High pitched sounds provide more directional information than lower pitched sounds. The author has noted the similarity between the fast rhythmic motion of certain radar antennas and head motion in these children. Radar, sonar, and bats all use chirps or pulses rather than continuous wave signals or sounds to determine direction. Chirps have a discrete, fast rise time leading edge facilitating phase (arrival time) determination. It is the author’s opinion that blind, young children adaptively learn to chirp high pitch sounds and make head movements for navigational purposes. Head motion is analogous to motion parallax and saccades in the visual system and should help resolve ambiguities and improve the precision of sound localization. It is likely that chirping combined with head motion can be taught to children and even adults to augment spontaneous learning of acoustic navigation. Designers of acoustic interfaces for optical or ultrasonic navigation for blind people should bear in mind that phase is more important than amplitude for auditory localization.

