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Blindness. Deafnes$ and Vestibular 

D~sfunction. in: a Microwave 'vVorker 

Milton M. Zaret, ,tl.D . 
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INTRODUCTION 
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This case of blindnes5, deafness, and vestibular 
dysfunction in a 53-year-old radar repairman, 
attributable to repeated hertzian radiation ex-
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•· to norimedicaJ exierts in he~lth-~elated physics, 

permission was--gran ted for this tase to be 

published.* 

posures during 27 years at this occupation is REVIEWOFPERTINENT FINDINGS 

unique for several reasons: , 1) It is the first to The patient worked as a microwave trouble

be reported. 2) It demonstrates the usual covert shooter from age 21, in 1942; through age 48, 

nature of human irradiation. 3) It describes the in 1970, a period of approximately 27_ years 

. 'insidious onset and progressive course typ'ical of . 'cturation. Thro~ghout his occupational dl'eer, 

microwave injury. 4} It depict; the difficulties . no mea~ingfui co~t~ol was exercised over his 

_in differential diagnosis. In addition, as most of · environmerital exposures. The first attempt to 

the medical information concerning the case introduce industry-wide exposure standa_rds did·. 

was. evolved under quasi-legal proceedings · not occur until 1966, wheri a voluntary starid

(where consultants ordinarily· are prohibited ard was suggested. However, np satisfactory 

from using the material for teaching purposes}, methods for measuring ambient microwave 

publication is unusual. . . fields were developed ·even· by the time the · 

My participation in this case was minirr\al patient performed his last day's work in 1970. 

and occurred late. Earlier, several physicians, The net result was that no real health-safety 

who attended the patient or were ·consulted, measures were employed, and no records con

had concluded there was no other ratiocinate taining field measurements exist. 

diagnosis except microwave injury, The .case The lack of scientifically validated exposure 

was controverted · by others, primarily non- -measurement data does not preclude the ability 

physicians, based principally on their inability to render the judgment that the patient was, 

to find a similar case in the open literawre even indeed, exposed .repeatedly to microwaves; all 

though none were able to ascribe any other microwave trouble-shooters are. The p.atient's 

cause as a subst.tute in support of their employment records demonstrate that despite 

contrary opinions. In view of the paramount the fact that he rose in rank to become foreman 

importance for preventive medicine to inform of radar repairers, nevertheless, even as a 
our medical colleagues about the hazards associ- *Authorization granted by. the Office of Workers' 

ated with high ambiance of hertzian radiation Compensation Programs, Employment Standards Ad

and to broaden the base of knowledge available ministration, U.S. Department of Labor. 
~ .. 
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manager he continued to work intimately with 

microwave transmitters throughout his 27 years 

of employment. Further, the record establishes 

that the patient was in excellent health and that 

h_is eyes and ears were free of disease according 

to employment medical examinations takeri on 

August 3, 1942, February 11, 1944, and. 

January 8, 1948, e~ch examination having been·· 

performed by a differentphysician. 

The patient's state of good health continued 

· until sometime in 1949 when he was involved 

in a known accidenta I exposure, typical. of the 

type associated with microwave trouble

shooting and believed to be the most severe of 

his career. The incident involved the patient 

and a co-worker who were testing a mobile van 

mounted target tracking radar. While the CO· 

worker was absent from the. test area, the 

patient noticed a malfunction in the autorii'atic 

tracking system. He switched off the radar, 

climbed to the roof of the motor van, in

spected the antenna dipole., and found it faulty. 

The co-worker returned and, unaware that the 

patient was on the roof of the van, turned on . 

the radar transmitter preparatory to making 

more tests. The patient, unaware that power 

· had been restored, was exposed to intense 

microwave energy at a distance of less than 

two feet. A few hours later, he became dizzy 

and noticed a hearing loss in his right ear. · 

Several days passed before the. patient re

covered from the sensation of dizziness. How• 

ever, .within a two week period, the hearing loss 

progressed to a complete irreversible deafness in 

his right ear. He also developed a severe 

persistent equilibrium disturbance, exhibited by 

difficulty in walking a straight line because of 

veering to the left, due. to dysfunction of the 

vestibular apparatus of his right ear. 

Subsequently and insidiously, the patient 

also developed bilateral eye pathology in which 

the primary etiology was never diagnosed by 

the attending ophthalmologists despite numer

ous work-ups for every cause conceivable to 

them. The findings were recurring keratitis, 

recurring chorioretinitis resulting in retinal 

perivascu!itis, retinitis proliferans and vitreous 

hemorrhages, and secondary glaucoma intract

able to treatment which ultimately included. 

multi pie surgical procedures for both eyes. In 

50 
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March of 1970, the patient, by this time blind 

in his right eye, finally became blind bilaterally 

following a vitreous hemorrhage in his left eye; 

where the visual acuity had been correctable to 

, 20/70 immediately prior to this final bleeding 

episode. 
During the previous month, (February 9, . 

1970 to be exact) the patient sustained a 

feeling of ·dizziness and nausea with· diarrhea 

while at work. This was the last day he worked. 

It was a typical day in which, as a leading 

technical expert responsible for training assist

ants and checking their work, he was exposed 

to some degree of hertzian radiation. The 

following day he sustained a sudden partial loss 

bf hearing in his left ear associated with vertigo. 

The hearing and vertigo improved temporarily 

after two days of heparin therapy; however, 

within two months the patient became deaf in 

his left ear, and lie has remained deaf bilateratly 

ever since. 
On numerous occasions,. the patient was 

examined thoroughly for every known etiolo

gical factor for each of his findings. Through

out, his general health has been foun.d to be 

normal, and every .:!!agnostic laboratory test 

performed was reported to be physioiogical. As 

none of his findings fit any previously known. 

medical disease or syndrome, the implication of 

a microwave irradiation etiology by many of 

the prior attending physicians was not only 

reasonable but, more important, logical and . 

prudent. 
Subsequently, an independent literature _ 

search was performed by a physician who 

discovered that, contrary i:o the statements 

provided by some of the experts concerning the 

fact that literature on the subject was barren, 

many incriminating references could be found~ 

Moreover, a rationalized theory, attributing the· 

patient's pathological findings to his occupa

tional environment, was developed by this · 

physician warranting further study of the case. 

Therefore, on OctobeJ 9, 1974, the patient. · 

underwent additional etiologic and ophthalmic 

examinations. 

The otologic examination revealed that the. 

visible ear, nose and throat structures were 

nor'mal in appearance. Audiometry revealed 

there was no response to any frequency for air 
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and bone conduction at the maximum range of tive and mediated via his daughter who utilized 

the audiometer (Bel tone Model 150, calibrated handwriting and symbols on the patient's palm. 

to ISO) from 250 Hz through 8000 Hz, except However, the patient's intellect was perfectly 

for 500 Hz in rhe left ear for air conduction at clear, and he verbalized freely and coherently 

· 110 db: Monitored live voice at maximum after he became aware of whatinformation was 

intensity was not heard. Therefore, speech desired. 
reception threshotd and discrimination were Vision. No useful visual acuity was present 

absent. In addition, with cold caloric testing in either eye: only a small temporal isla~d of 
using water at 60°F, there was no induced light perception being present in each eye. 

nystagmus for either ear. . 
Th t I · t' I · " t tal I Corneal, Coniunctiva and Sciera. Both eyes· e o o og1s s cone us1on was a o oss 1 

of hearing and a substantial loss of vestibular exhibited multiple scars of prior. diathermy 

function in both ears, most probably secondary therapy and iridencleisis surgery. Although 
there were numerous collections of subconjunc

to microwave radiation exposure." This was 
based on the exclusion of all other possible tival pigment superiorly, neither eye had a 

causes of sensorineural deafness such .as head functioning filtration bleb. Aside from surgical 

injury, syphilis, viral infection, meningitis, oti- scars, b.oth c,orneas were remarkably clear and· 

tis media, ototoxic drugs, acoustic neuroma, free of ghost vessels, indicating that the epi-
. 1 · sodes of keratitis had healed w .. ith.out cor.neal · 
leukemia, multiple sclerosis or Meniere's disease 
coupled with the fact that the patient had no sequelae. 

Anterio,r Cliarnber and Iris. Both anterior 
trouble with his hearing or equilibrium until an 

chambers were formed and each contained 
excessive exposure to microwave radiation in 
l 949. multiple anterior and posterior synechiae with . 

In developing his rationale, the otologist markedly updrawn pupils. In each eye, there 

reported that the exact m~chanism of damage was a sector defect in the iris superiorly as a 
· consequence of prior s.urgery. · . . 

to the inner ear is not yet understood, but in . 
the pathology of sudden idiopathic deafness, . Lens.. The pupils dilated sufficiently on· 

mydriatics to permit slit-lamp observatiohs of 
the .. following changes have been observed: 

the posterior aspect of the upper half of each 
. hemorrhage in the inner ear and thrombosis of 

lens. Because of the iris adhesions to the front 
the intern2i auditory artery I as well as varying 
degrees of damage to the organ of Corti2 a~d. surface of the. lens bilaterally, the anterior 

th f t th t · ·1 h Id tak 1 • capsule could not be used as a reliable indicator 
e ac a. s1m1 arc anges cou e pace m 

microwave injury. He cited evidence that micro- · of microwave injury as both conditions could 
result in capsular opacitication. Howe. ver, the 

wave radiation may have an affect on the 
human auditory system: J, 4, s The evidence main bulk of the lens substance was transparent 

includes: 1) the study by Lebovitz who, by in both eyes permitting direct observation of 

utilizing an experimental model, theorized that the posterior surface of the upper_ portion of 
both lenses. 

microwave radiation can subject the vestibular 
apparatus to a novel, volume thermal load6 and The right lens exhibited opacitication of the 

2) my article stating that radiationally induced posterior capsule with multiple minute areas 

elastic membrane fatigue could .serve as the having a honeycomb appearance, and the con
basis to explain these changes. 7 The otologist tiguous lens substance and adjacent subcapsular 

was not aware that angiitis had already been · lens substance also exhibited numerous opaci

ascribed to microwave irradiation.8 ties. Had it been possible. to test for visual 
The ophthalmic examination was performed acuity, sufficient opacification was present at 

by me and the salient features were as follows:· the posterior pole to have reduced vision; 

General Appearance. The patient was a thin~ therefore, the diagnosis was immature micro
well-deve!oped, 53-year-old black male who was wave cataract. 
blind, deaf, and unable to walk without assist- The left eye exhibited numerous minute loci 

a.nee. Communication .to the patient was primi- · of honeycomb opacification in the posterior 
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capsule, but there was a lesser quantity of lens 

substance opacification so that the diagnosis for 

this eye was microwave injury rather than 

microwave cataract. (There was no evidence of 

cataracta complicata, a secondary type of cata

ract sometimes seen following severe intra

ocular inflammation and characterized by the, 

presence of polychromatic granules and rosette 

type cataractogenesis.} 

Vitreous, Retina and Optic Discs. The intra

ocular pa.thology was commensurate with the 
history of recurring chorioretinitis leading to 
retinal periphlebitis, retinitis proliferans, and 

multiple vitreous hemorrhages and secondary 
· optic atrophy. No fresh vitreous hemorrhages • 

were present and _ remarkably little in the 

way of vitreous bands was observed considering 

the history. ,_,, 

Intra-ocular Tension. In the absence of 

antiglaucoma medication for more than 24 
_ hours and under mydrlasis the intraocular 

tension was normal (18 mm of Hg by Schiotz 

tonometer} in both eyes. 
Opinion. Positive evidence of hertzian ra

diation injury was found in the posterior 
capsule of both lenses, the right more than the· 

left; the etiological significance of this finding 
was initialiy reported9 in 1964 and verified 

independently by Beuchat and Marse! 1 0
- in 

1967. ln' contemporary vernacular, this is the 

"smoking gun" because it establishes that the 

patient was; in fact, exposed to harmful levels 

_ of microwave radiation. 

In 1969, Birenbaum et al.,1 1 reporting on 

. contrived rabbit microwave catar<1ctogenic ex
periments plotting threshold data based on a 

50% probability curve, found that following all 
exposures including those where cataracts were 

- not produced, inflammation of the cornea and 

inner eye occurred. Further, in 1972, the 
findings that keratitis, uveitis, retinitis and 

consequentially secondary glaucoma could oc
cur covertly in humans following repeated 
microwave irradiation at infra-cataractogenic _ 

dosages had been reported. 7 More recently, 
Aurel! and Tengroth 1 2 ascribed a high in

cidence of covert retinal lesions to microwave 
irradiation in both radar and industrial workers 
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regularly inhabiting occupational environments 

of microwave radiation which had been previ

ously thought to be safe; interestingly enough, 

cataracts were not mentioned as occurring in 

this population.grouping. 
Conclusion. A most unusual case of bilateral 

blindness, bilateral deafness, and bilateral vesti

bular dysfunction was presented. Repeated 

differential diagnostic examinations by many 

physicians excluded all possible known causes 

for each of the findings other than microwave 

irradiation. A microwave irradiation rationale 
_ was citatory in explanation of each finding. 

Further, if so desired, a ratiocinate presentation 

could be developed in this case so as to account 

for all of the variable clinical presentations 

found in humans injured by hertzian radiation 

(in contra-distinction to the contrived animal 

experiments ordinarily reported in the litera

ture}, such as an acute effect (sudden loss of 

hearing and vestibular dysfunction following 
_[ within hours] a massive exposure}, a subacute 

effect (recurrent chorioretinitis), and a delayed 

effect (microwave cataract}. 
From a pragmatic point of view, it is 

doubtful that any -argument could be long 
sus_tained against a reasoned medical opinion as 

to whether the loss of vision and loss of 

hearing, respectively, were caused, aggravated, 

precipitated, or accelerated by exposure to 

microwave radiation (the test of accountability 

for the compensation proceedings}. So, eventu

ally, the patient could have received his award 

in quietus. However, the implication of hazard 

associated with this form of radiant energy is so 
_ compelling in the context of preventive medi- -
cine that the usual low profile surrounding · 

cases of this nature was abandoned. 
_ Some readers may never accept a microwave 

relationship as having been established for this 
case; others may accept it with zealotry. Never
theless, it behooves all of us in the health 

maintenance professions to become better in
formed about the biological effects of hertzian 

radiation and to remain alert to its potential 
especially when dealing with what appear other
wise to be idiopathic disease processes. - 1230 

Post Road, Scarsdale, New York 70583. 
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