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e We studied the appearance of the 
conjunctiva in 50 consecutive cases of 
vitamin A-responsive conjunctival xero-
sis (Xl) and 162 consecutive cases of 
nutritional keratopathy (corneal xerosis 
[X2] and stromal loss [X3]). Conjunctival

extensive at or shortly afterxerosis, 
the onset of frank corneal involvement, 
was present in 101 (95%) of 106 eyes of 
cases of X2 but in only 99 (64%) of 155 
ulcerated/necrotic eyes (X3A and X3B). 
Forty-four percent of involved eyes were 
inflamed, the percentage increasing with 
the severity of corneal disease. In 20 
patients with nutritional keratopathy, con-
junctival xerosis was monocular: inilam-
mation was more preva:ent and corneal 
involvement more severe in the nonxerot-
ic eyes. In patients with precipitous dete-
rioration of vitamin A status, clinically 
recognizable alterations of the cornea 
sometimes developed before any 
changes appeared in the conjunctiva. 

(Arch Ophithalmol 1962;100:951-952) 

It is widely believed that xerophthal-1 
nlitc cornea] (lest rUCtion occurs ft 

cliniclly "white and quiet" eyes'' in
theconjm'tiawhi(: isdistinctlyviaiAstusleriaedapdyxerotich Our observations indlicate 

thattis Our oservti inodhicate 
that this is freqtently not the case: 
xerophthal l iC Ulceration aid e('ro-
sis are conmonlv accompanied bcy 
inlatnmmat ion; conjtlnctival injectionn mask -ukgrOdtlldxerosis; and inma 
severe lWeCillitohs (Ittei',ittion Of 
vitamin A staitts, clinically r-cogniz-
able a.lt'rations of the cornea can 

precede those of the (ontjit(tiiva. 

SUBJECTS AND METHODS 

lh't'.''e'n iJunt1177 and Sel tcii wr Il7:., 
.t h l;a 1G2 childcen wee'iiOf occsc''cutliv' 

.,in at Ifc ('icinl Evy' I ospital, H5at-
I-dung, Indhnt-sia, with gross nlil'itina! 

keratocclmiy. Icn5:1 of thc' clisi's, the sever­
est lesion wacs ccrtii':cl ncisis IX2); ill 50. 
small i'litIi i ccr (X:;.\ 1:in :;1, larg r 
arias cit tiocal ,i'rosis(X.,I)c); and itt 25, 
coIllilcth ' al d''stl'ti i ' iclie l th'or' l n or 
eyes (X:1i. T'V cOrnIal ii;ngi's in thc'sV 
cas's have al ready hiv in cscriled." The 
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serum levl Of hohretinil-birilding Iroteil 
was severely and ul'if'nrily depressed in 
all sllijects, and the serum \vitalin A lc.el 
WaS iliverSely relateI to the degree of 
corneal involv'elent."' In most instances, 
V ii C'uii'eaI tissUe resiiOIlded rapid ly tvItanii imost Fifty chihtren withA therapy."
vitamin A-respilnsive 'onjun'tivl xerosis 
lut witliut franlk i'orneal invlveniro', 
who were studied iat the same iljstittt on, 
are described for com parison. ''liy were 
lIc sulbject of a cr'evicucs report.." 

1 deviated I 
ISt \v'ie uisi in tfli Statistical atnalyvzgs. 

ifhc nii01 h; ) and Stiuhln'st I 

RESULTS 

The 1(62 cases of X2 and X;3 con-
tained 296 eyes with frank active ccc'-
neal invohvenlent. Conjunctival injec-
tion, often severe, was present in 132 
(I..1; ). Injection was more prevalent 
ill eyes with stromal loss (X.)) than in 
those with isolated corneal xerosis 
(Table ) P < .001 

(oinetival 
in 101 ( )5( ) of the lg ees f sed 

Ar) xersis was recogtized 

with X2 in at leasto ne eye, bt in only
withX2a n bu inonllestoneeye 

152; (70r; ) of 216 eyes of cases with X3 

Table I.-Prevalence o Conjunctival 
Injection in Eyes With Nutritional 

Keratopathy 

No.(Po) of 
Severity Eyes With 

of Cornea!
Involvement 

__"_..... 
No. of
Eyes _______ 

Conjunctival
Injection..... . .. 

XerosisUlcer(s) 14372 21(15)52(721 
Focal 

necrusis 44 34(84) 
Complele 

necrosis 37 25(68) 
Total 296 132(44) 

"Presence. or absence of injection was unre-
corded ir two cases. Difference in prevalence of 
injection between eyes with and withoul stromalloss was P < .001. 

ill at least one eye (P < .001). Among 
the latter cases, 2onjunctival xerosis 
was more prevalent in nonulcerated 
eyes (53/61; 877 ) than in eyes with 
corneal ulceration or necrosis (99/155; 

o< .01). o eyestsf(pa/1e5t
4 (2 < .01). Two eyes of patients

with X3 are omitted from the anal:,­
ses: one was destroyed by a previous 
episode of xerophthallia, and the 
record of tle other failed to note the 
presence or absence of conjun(tival 
xerosis. 

Conjunctival xerosis was just as 
extensive in nonulcerated eyes of 
patients with X3 as in eyes of ,:ases of 
cratients It asn eoase 
in loth than it was in cases of' isolated 
vitamin A-responsive conjunctival 
Xelsi A'abnle2). 

In 21 of the 1(2 subjects with come­
1In "lvomth conuncti wt moie 
a i-'ohvelent, Conjunctival xerosis 

was present in one eye buIa not tile 
otler. The nonxerotic eye was far 
more likely to be injected, and its 
cornea more severely involved, than
its .:erotie Ilate (Table :3). 

i ic ate iaolv ofClinicallh a[)patrent invohvenient of' 
the cornea socueti mes preceded that of 
the cotljunctiva, )articularly when 
Vitamn A statiS deticratec talill. 
()lOe such patient's cottrse is detailed
in the following section. 

REPORT OF A CASE
 
A 2-yvar-ol


malu-yoar- d cy withisialc gennealeizlncclncctriti,c hadcc hilatt 'al c'ccjcmtitval 

xersis and X2 and an inferior uhci:" in lhe 
hft eye. l'cauilsi. his iml'vnis r'ttused to 
allv hoslitalization, Ice liceil elyl 
silLd!c' diisc' (i' 201(0ll000 It: cc' cil-ciscilhe 
vitainlin A. Despitet h persistlce if 
> v'rcr sI levc'ls of alhumin ( 1.7 

'ndl. i I ransti'rrin I 2-25ig/il.),lht 
vi'ys hlialld withlin nine days, Ilclorl tinlil­
lillillilg pliiln anlld: vitlliin A levils peak­
1g~u7. during this itir'val al 12 pg/i', and 32 

Table 2--Extent of Conjunctival Xerosis (Xi) in Eyes of 

Patient 

Classification 


Xl 
Corneal 

xeros.s (X2) 
Nonulceraled tello.. 

eyes of X3 cases' 

Xerophthalmic Patients 

Extent of X1. N'.(o) of Eyes 
Total 
No. of Temporal
 
Eyes Noie Tcmporal and Nasal >- 180,
 
100 5(51 37(37) 51(51) 7(7)
 

106 5(5) 9(8) 42(40) 50(47) 

61 8(13) 11(18) 17(28) 25(41) 

*Omils eyes tr which record failed to nole the presence or absence of X1. Difference in extent of Xl 
among cases wilh and without corneal involvemenl was P < .001. 
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Table 3.-Asymmetry of Inflammation and Corneal Involvement in Patients 


With Conjunctival Xerosis in Only One Eye 

With__onjunctivalXerosisinOnlyOneEye_ 

Conjunctival 

Xerotic 
Case Eye 


.- Absent . ...... 2..............--; 

2 P.re ..sent. 
3 Absent 

... . ... 
5 Absent 

Injection' 

Nonxerotic 
Eye 

. Presen 
.... __esn __.... 

Prese nt .. 
Present 

... . .... . . 
- Present----.. 

6 Present-- P..res-ent 
7 .. Aesen Preent 

AbetPres -ent----- 8-- -Absent Present
S _resent Absent .X3 

to Absent Present 
t Absent Present 
12 Absent Present 
13 Present Present 

14 Absent Present 
...... .Present.Absent 

16 Present Present 

1 7 Absent Present. .. . .. . . .. .. ... . .. .... 
1 8 Ab.sent ..... . .- P resent ­

19 Absent Present 

20 Absent Present 

Severity of 

Corneal Lesion't 


Xerotic Nonxerotic 
Eye Eye
 

. . X2 X2 
.. i~~o ................ 

.. ..Sa.t. i. . . . . 

. 

. 

X2 X2 


. ... . ..... 3In 

. X3A 


X2 X3 


....... An
X2 _ X3A . 

. ... 

X2 X3s 

X2 X3A 
X2 X:3B-

X3A X3B 

XL X.3B . . 

X3A X3B 
.- . . .. .. . .." B . . . . ... . ... . ... . . . . 

--X2---- ---- X3B _'' 

X2 . . .... .SAIIl.X33W 

X2 X3B 


*Ditference between xerotic and nonxerotic eyes was P < O0 1. 

tClinical -Iading of corneal lesion: X2. corneal xeroses; X3A, corneal ulcer; X3B. keratomalacia.' ' 


g/Idl., rsliietik'ly. (itte \\'-,k laiter, his 
elerall citdii n had dlit'itled firttr, 

wit h his weivihl 'or heihlti dtitr silgl 'r ti 
,'S'; to..9', ol'standiard, l'micctth keratto1.  

visitled 
stlily t':.!il it Iai. lIat hi his , 
lillitiiio, A sttils \vls evl n worst., with 

;Itly had Iul tid'. W viit y th 

Vros s p i ltli ng (A v l la o f 1)( ,1 1 l e gs . Tli von ­

j,tw)ti\'t Of' h111h ~yV~s d 1101ill.jiVt,.,laI)lJVZIIr 

and itoltrit i', 11111htli ('oltlis \Vi'I 
xcrl' ic Ln IIIIc ( ained sIm .ll inf'eriowur s 

Eyelid clsiiiie was wvtak hut Ctllilit 
hlitkiti was n linal, and H ill's titit ini-

nollill as iluic.olon- -screvelol, Tlv
ttit wits ll i t thulwa ll ,]ll, 5i''tltlt v fiit -

COMMENT 

lBectise they were tlnact.,;'il 'tIied 
lbv suportive iata, Irtviotas slgges-
titts that illlatunalion' 2 and sutl-
den deterott'a lion Of vitalill A sta-

tus'' may Itodify the clinical altear-
tnce of xerotlhthahmia hav1'e largely 
gone lltee(ied. As a result, some Cil-

llen with classic xerollhthaltnii" cor-
neal involvenlent have heen denied 
vitamin A theralpy, and the origiln of 
their corneal changes has been 
ascribetd to pIrotein-netergy mlalutri-
tion," rneasles, " and other illnesses. 

Serum vitanin :\ levels are lower in 
cases of corneal xerlhthaltnia than 
in cases of isolated vitanin A-respon-
sive conjUnctival xerosis.' In the 
preseut study, conjunctival xerosis 
was nore extensive in cases with cor-
neal disease (X2, X3) than in those 
without corneal disease (Xl). it would 

aptear th at clinically recognizable 
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erosis of the conjunctiva first 
appe ts in the temitoral quadrant,' 
followed byyt theth nasal,na thet- inferior,ialil+Sl~ ri r ttlt(rtlS 

d litallY, the superior quadtan..\rt 

Ih v ent (If l' or mote of the 
(.njutlnctiva suggests estabtlished or
inc~ip ie n t c o r n e l [ d is e a s e . 

S:)lT111 \'itainlin A levels are lower iln 

itatients with severe corneal disease 
than ll patients with nliilder :orntel 

involvement."" Yet conjunctival xero-
sis was just as pirevalett and exten-

e eyes of pI tients \w'l(tse worst 
lesion was X2 as it was in nontlil(er-ated eves Of )atientls with mo('e severe 

xerophthalm ia. This wo ld suggest 
Clnjuncti,al xerosis is 4a',uady 111axi-
rial at, or shortly after. the otl.Sel of 
frank corneal involvetuent. 

The situation is eomlltlicated ')ycor-
neal ulceration, ctnjtjunctival intlani-
Illation, and Itrecil)itous duterioration 
of' vitamin A status. The conjunctiva 
is Iritt likely to be injected ant! less 
likely to he xerotic in ulcerated Ihan 
in nontulcerated eyes of patients with 
cornea! xerolhthalmia. This allears 
to ie due to local rather than system 

'actors, with inllannation maskitng 
(or reversing) the xerotic protcess. 
Anmong patients with nionoculartoil-
junctival xerosis, the xerotic eye was 
far less likely to he inltarned than 
the nonxerotic eye, and its cornea i'as 
less severely alrected. Once corneal
ulIceration and necrosis occu r, col-

jun ctival injection becotnes the r hile. 

In a small number of cases, precipi­
tons deterioration of vitamin A status 
resulteI iii clinically recognizable 
a.lterations of the cornea prceding
those of the conjunctiva, thus revers­
ing the usual sequence. This provi(les 
at least one tuechanisn by which 

nutritional keratopatI by can appear in 
thet albsence of"b~oth (Ionjun(ti'al xero­
sis antI inllamm tion. 

a 

differentiating nutritional kera­
topathy ron infectious or other 
forms of corneal 'lestruction, the pres­

tOf con]jUnctival xerosis is far 
more heliful than its absence. Clini­
cally significant vitamin A deficiency 

he suspected whenever X2, 
X3A or X313 are encounteredl in an 
allrolriate dietary, social, or medical 
sttin, regardless of the appearance 
ofX3Bo tile cotjtnctiva. 

Th NurilionA l P.',',',vn iif tlilidnss P'iji 

is a jiiit ilidirlaki ol,I , i. I l'ii'nlilint ofi , 
l ii ,,,, iii K lit,,. Iit,irati.r al, wNithand I

skibsta inlia l fh nill , fro m III,- till'ice (it'Nu tritio n, 
:\-ttn'y fir [ .iati,ula Ivihli it 

Thiis irivestiv;alii,, , .,ssu l,titd ii 
p;i'rt b% i' i5 'iait agi.'tltliii t .\ lIt/ I)SAN-i *A­

I'S.I[Ii . l d [II, Inherii tal Ial piih­Cenwrf'r 

i,, iv and I'v.nt ivt thahniol'y.
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