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Abstract. Microw:i,c oven, are becoming incrca�ingly 
common in our cnvironmeol. Two ca,es o( presumed 
microwavc injury which resulted in dystrophic changes 
of the fingemails are presentecl. The naturc of micro­
waves ond the design of 1he micro";ne oven is di,cu-.ed. 
It is sugge,ted that physiciam. be �uspicious of c>.posure 
10 microwave, in ca,c< of nail plate dy,1rophie,. 

Microwavc ovens have grown increasingly popular 

in commercial establishments and private homes 

in the past decade and sho\1 promise of soon 

becoming cornmon l'ixtures in our environmenl. 

Cutaneous injury from the use of microwave 

O\'ens has not been pre,·iously reported. Sincc we 

ha,e recently ob�ened h�o patients with cu­

taneous injury presumably due to the u�e of 

a faulty microwavc oven and bccause of thc pos­

sibility that this ncw energy source may be the 

cause of more injur} to patients in the future, 

we are herein reporting our observations on !hese 

two cases and prcsenting a bricf discussion of the 

nature of microwaves and a description of the 

micro,�a,e oven. 

CASE REPOR'l S 

Case I H. \1. A 50-year-old "hitc female "ho had 
opera1ed a microwa,e oven ,n a dcpanment store ,nack 
bar for 4 ycars. Her joh consis1ed of placing h;1mburger,. 
"hol dog," and roll�. which ,he obtaincd from a re­
frigerator, inlo a microwa,·e ovcn and cook,ng thcm for 
appro,imatcly 20 5i.ec. controlled b� illl autum,uic tin1er 
on the ovcn. Appro\lmately 5 month, before prc,cnhng 
herse!f for examination. she fir,t nntcd what she dc,crihed 
as an "infcction" 011 lhc index finger of the left hand. 
nenr thc hase of thc nail. The appc.lfance of tbi, le,ion 
coincidcd with what ,hc allegecl "a, a malfuncuon of 
the m,crowave o,en. \\hich re,ulted on hurning of food. 
\Vi1hin the next 4 weeks, this �am.! proc��� ..,prcad to 
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in,olve Lhree fingers of the right hand. She applied 
compre,se� 10 this area wil hout benefit. Shonly af ter 
tha1, she began 10 nolicc transvcrse ridg1ng and de­
forniity of thc noib which hcgnn a1 th: nail base prox­
imall>. While operating the oven du ring thc time of 
on,et of her eruption, ,he noted no burning sensation 
in her fingers nnd ,ery litlle rain or tendernc,s. She did 
no wct work in hcr job and denied cvcr having any 
othcr problem with her job. She had ne,cr had any 
prc, ious difficulty with her finger< or fingernails and 
had had no pre,iou, dennatologic problem, of any sort. 
I ler general hcahh had alwa), been good and except 
for a ligation of the superficial veim, of a leg in 1971, 
had ncver had any significant illnesses or opera1ions. 
Thcre was no fomily history of diabetes. 

On complete ph)sical examina1ion. the p..J,itive physical 
findmgs were hmncd 10 the naih alone. E,amination of 
1hc nail plate, rcvcaled transvcrse dystrophic ridging of 
lllC thumb and l1llle finger of lhe right hand. The inde., 
finger of thc lcft hand showcd even more extreme 
trnnwcrse cl> ,trophic ridgcs wuh panial ,eparation of the 
na,I plate from the nail hed (Fig. I). Th: paronychial 
are:1, were normal. 

Laboratory ,tudies revealcd a normal complete blood 
counl and urinaly,is, Abo normal werc thc ESR. FBS, 
l.lUN, chole;terol. uric acid. ,erum bilinibin, total prc­
tci1h, ,crum albumin. alk:ilinc phosphata,e. SGOT. and 
SGPT. X-ray, of the finger; rcvealecl 110 dcmcnstrable 
,of1 tissuc or hone abnormalities. The pnticm was 
,wncd on treatmcnt with a topical steroid cream and 
folll.lw-up o,er a 6 week period ha, re,uhcd in gradual 
improvement of thi, condition a, 1he d),trophic changes 
htl\e continued 10 gro\\ di,tally and normal nail 10 
form proximally. 

Cme 2. A, R, A 56-ycar-old white femnle who had 
b�cn employed at the same snack bar, operating thc 
,;.,me microwa,-c o,en for I � )ea1'. ller hi�tory. as 
111 th� previou, patient. wa, ccmpletel) unrc\l�aling ex­
ccpl for hcr nail problem which shz dc,cribc, ns ber 
nail, ,tarting lo hecome ddormcd at appro,imately 1he 
,ume ume a; patient No. I. Sh� had tricd no lh�rap> 
whatsoe,er. She denied an> pre-e>.i,1111g dermatologic 
prohlcm,. paron)·chia. nail dJSc,tse, or diabetc,. Cornplete 
phy,1cal e."amin�11ion again wn, non•revealrn1; except. for 



Fig. i. Fingernail plates, Patients no. 1, showing varying 

degrecs of transverse dystroph.ic ridging. 

the findings of tbe nail platc whicb presented a si milar 
severe transverse ridged dystrophy uf the middle finger 
of the right hand and the index finger of the left hand 

(Fig. 2). laboratory investigation revealed a normal 

complete blood count and u rinalysis. The corrected ESR 

was 32 mm in I hour. FBS, .BUN, cholesterol, uric acid, 
serum bilirubin, total protein, serum albumin, alkaline 

phosphatase, SGOT and SGPT were all within normal 

limits. The serum uric acid was 7.2 (normal 2-7). X-ray 
examination of the fingers rcvcalcd 1he buny structures 
and sofl Lissues Lo be within normal limits. 

COMMENT 

·Microwaves include a portion of the magnetic

spectrum between very high frequency radio

waves and infra-red waves, from 10 to 100 000

megacycles per second. Molecular structure of
the target suhstances determines whelher micro­
wave energy of a particular wave length is
transmitted (air, glass), reflccted (meta!), or ab­

sorbed (foods, human tissue). When absorbed,

microwaves produce thermal, electrical and

Fig. 2. Fingcrnail platc,. PaticnL no. 2. ,howing varying 

degrecs of lransverse dystrophic ridging. 
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magnetic effects. The biological effects produced 

result primarily from the heating of tissues. These 

effects depend upon the frequency and intensity 

of the beam, the length of exposure and the 
conductance of thc tissucs (1, 3, 6, 7, 8). Wave­

lengths between I 50 and I 000 megacycles per 

second are absorbed only in the deeper tissues 
and are not perceived as heat (9). Up to 10 000 

megacycles per second, thc more superficial tis­
sues absorb the energy and above 10 000 mega­

cycles per second, heat is perceived in the 
cutaneous receptors. 

The !ens of the eye has been observed to be 

the tissue most susceptible to microwave damage, 

both in occupational ex.posure to man and in 

laboratory animals (5). The testes also appear to 
be susceptible. Other reported effects include 

bradycardia, endocrinopathy, hypotension, ele­

vated blood histamine and CNS symptoms consist­

ing of headache, irritability, fatigability and dis­

turbed sense of smell. Many of these were noted 

to be reversible (9). 

The microwave oven consists of a generator 
and a horn which feecls the radiation into a 

cooking cavity. Most microwave ovens generate 

radiation of 2 450 megacycles per second. Thus 

damage from heat may result in human tissues 

without being perceived by the operator. The 
microwaves are evcnly distributed throughout the 

cooking cavity by being reflected off rotating 

meta! blades. Hinges and doors are carefully 

designed and built to minimi,:e leakage. Inter­
locks are used to insure secure closure of the 
door while the unit is operating (2, 4, 10). 

Disagrecment exists 011 "safe" limits of ex­

posure to microwaves. For practical purposcs, the 

dose received by an individual varies with the 

time of exposure. lt has been established that 

leakage occ1.irs in the microwave ovens now in 

use varying from 2-92 % of ovens tested, depend­

ing upon the technique of testing (4). 

When the two patients complained to their 
employer. and before they were seen by us, the 

microwave oven was removed and returned to 
the manufacturer. We could obtain 110 informa­

tion regarding leakage or functional integrity of 

this unit from either the employer or the manu­
facturer. 

The evidence suggesting that the microwave 

oven was cause of the cutaneous injury in these 

two patients seems impressive. 1) Only the two 
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persons operating the oven developed lesions, in 

spite of the fact that there were other people 
employed in the snack bar. 2) They both devel­

oped similar lesions. 3) The lesions occurred at 
appro:,cimately the same time in both patients. 4) 

There were no previous similar lesions in these 
individuals, nor was there any apparent under­
lying or other environmental cause. 5) They were 
both doing this same job for a prolonged period 
of time prior to this injury, without any problem. 

6) The lesions began to improve when the unit

was removed. 7) Microwave ovens generate radia­

tion which has the capacity to produce thermal

injuries in tissue without providing a sensation
of heat to the individual. 8) Since the structures
from which the nail plate originate lie beneath

the skin surface and microwaves can produce

thermal injury in deeper structures, the lesions
produced in the nail plate are compatible with

the type of injury which microwaves might
produce.

It would seem that since microwave ovens 

are now in common use and since dystrophic 

changes of the nail plate are common lesions, 
that patients and dermatologists might not be 

alerted to the possible association and might not 
be sufficiently suspicious to make this diagnosis 

when confronted with the problem. It is the fact 

that there were two patients with the same e:,c­
posure to microwaves at the same time, who 
developed the same lesions, that makes the chain 
of circumstances so convincing that the clinician 
now must be suspicious of microwave injury in 
dystrophic changes of the nails. 
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