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PERSONAL EXPER IENCES WITH THE USE 


OF ALJ>HA-CHYMOTRYJ>SIN 


BY 

H. 	 M. FASANELLA, M. D. 

Ne'" Haven, U. S. 1\. 

Above a piclure of 1111' world in Ihe Air Travel Bureau in Barcelona, one can 
find Ihe fol"low ing words : "A l fir~1 il wus Ihoughl Ihis was Ihe l~nd of Ihe world. 
No\\' it hus been foulnl onl)' lo be Ihe slarling poin!." (This is a free English 
Trallslalion, of course). 

It scoms ralher fitti ng Ihal Ba rcelona should be Ihe slarling po int for allolhcr 
cxploralion . This lime, some ecnlurit.'l! laler, lhe Barraq uers slarlcd Ihcir pioneer 
work on lhe use of Alpha-Ch)' lIIotr)'psin in calarael surger)'. As you know, Al· 
pha.Ch)' lllolrypsin is a prolcol)'lic I'nzylllc oblained fro lll mallllllalian pallcrens. 

You ma y recal! Ihal olhcrs used Ihe 1rypsins in Ihe eye in an utlempl lo dis­
sofve blood and vil reous opaeiti ....s. Some ahandoned ils use hecause lhe lens 
IVIIS noled lo be disloea lcd . 

I1 was Joaquin Barnulucr a who was kl'en enough lo forsee Ihe poten tial 
good of whal seemed al Ih.· time 10 he u major compliculion. One day, afler an 
alkmpl lo dissolve a lurge vi lreous opncily with tr ypsin, he noled Ihal Ihe lens 
had beeollle dislocaled. Al this poi nI , in slead of abuddoning Ihe use oí Ihe drug 
as harmful, Dr. Barruqucr set up a lieries of animal experiments to delermine 
a safe COllcentralion of Alpha-Chymolrypsin for chemical zOllulysis. This sube· 
lance, whell injl:t:lcd ¡nlo ,he anlerior ehamher of Ihe human eye, seemed lo have 
a sclective Iyticaction on Ihe zonure and, in Ih e propcr cOllcenlratioll, rcspecled 
Ihe rernainillg inlraocular struclu rcs. This nelV udjunct seemed lo open a new 
surgical {ield substiluling a Ilwchanical zonulotomy h'chni{luc, cmpro)'ed up 
until Ihi s time, by a ehemieal one. 

Ideally, in the beginning it W:lS fch that: 

l . 	 lnlracupsular exlracliolls woul{1 he possible at un)' age. 

2. EXlracapsulars would be unm.,'cessnry ano in conse{luencc, Ihe inherent 
eompTieations of an cx lracapsula r would he Iessened, sueh as; 

11. 	 seeondary ealarae! 
b. 	 iridocapsular s)'nechias, and 
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c . acciclents ocurnng cluring and aftcr illtracllpsular cxtractions would be 
minimized or climinated such as; 

a. learing of lhe eapsule 
b. iridocylilis secolldary to cxccssiv e traclion 
c. loss of vilreous humor secondary lo excessive traction Of pressure and 
d. ret inal detachment due to exeessivc traclion or prcssurr. . 
As in all ne", work, w mctimcs lhe ideal cannol be achieved at first or al any 

time. 
It is thc purrose of my paper lo review Lrieny lhe fir sl lift y cases of cataract 

extraetion, using Alpha-Chymotrypsin , that I have personaHy perfnrmcd and an­
alp:ed. 

I shall also commcnl on other difficult cases dOll e al New Haven Hospital thal 
1 have personall y observed. 

My objectivc in this study was to try to determine the indication& for the use 
of Alpha-Ch ymotr)'psin , its contraind ications, the pilfalls, complications in its 
use and Ihe managemcnt of th ese eomprications. In a sense, this study might 
he compared to the wurk o f an cnginecr 011 sludics of me tal tolcrances. 

1 ~·hall also Ir)' lo poinl out in m)' cOlllments how and ",hcre 1 think Alph a. 
Chymotrypsin works, what studics aTe now hcing done, and ""hal may be the 
fu ture Irends in its use. 

It must be I)()intcd out that my thougnts alld id eas havc becn flexible and 
ehangable as T have talked and written to eolleagues. 1 am d ¡~cply indebted lo 
Ihe Barraquers whosc clinic I visited and with whum I have interchanged many 
fettcrs as problellls prescnled. 

I would like to expre~-s my graliludc al so to Drs. Richard Troutman, (3 ) 
Hobert Bedrissian, (4 ) Morgan Raiford (5) and Hcrvery Thorp¡; (6 ) along 
with many othcrs {ur thcir thoughts and intcrehange of ideas. 

The following plutes sUllllllarize rny personal experiences in Ihe first fifty cli· 
nical cases in which I use(l Alpha·Chymotrypsin. 

SUMMARY OF USE Of ALPHA . CHYMOTRYPSIN 

IN 50 CLlN!CAL CASES 


AGE GROUPS 
80-89= 90 
70-79= 13 
60-69=15 
50- 5'>=0 5 
40-4'>=0 5 
10-3'>=0 3 

RACE ANO SEX 

Race - AIl White 
Sex - MuTes 23 

Fcmalcs 27 
(Oldest - 88) 
(Youngest - ll) 

Fig. J 

130 



ALPH ." · CHYMOTR'· PSII' 

CATARACT TYPES 


ADULT 


Senile 

Mature -
lmmaturc ­

27 
17 

Traumatic 

Matu re - 2 
Illllllature ­1 

CONGENITAL 

Mature - ] 
Immature-2 

F i l!:. 2 

COM PLlCATl ONS - PREOPERATlVE 

SYSTEMIC (SEVERE) LOCAL 

AlIergy 4 Glaucoma - 4 (2 sccondary) 
Hypcrtension 6 Corneal Scars - 3 
Diabetes 7 Myopia ( hi~h) - 3 

Fi¡r;. 3 

ANESTHESIA 

GENERAL .................. .. ..... 7 

LOCAL .... . ...... .. ............. . 4:~ 


LOCAL ANO INTRA VENOUS .. .. ... . 7 

(ANESTHES IA INADEQUATE IN 5 CASES) , 

Fill. 4 


ALPHA· CHYMOTRYPSIN ( ALL PEVYA) (3 BATCHES) 


DILUTTON AMOUNT 

1/ 5000 in 46 cases 1 cc. to 5 ee. (Average 1 to 2 cc.) 
1/ 2500 in 4 cases 

TIME IN SOLUTlON BEFORE USING - 1 lo 3 hours 

TIME IN ANTERIOR CHAMBER BEFORE LAVAC E - Averap;e 3 minutes 

AOO ITlONA L ALPHA· CHYMOTRYPS IN - 4 cases 

Fig. . ~ 
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OPERAT/VE TECHN/QUE 

/NSTRUMENTS 
Kcratome and Scissors 
Graefe Knifcano Seissors 
Seratch (2 keratomes were no gooo) 

47 
2 
1 

SUTURES 
Chromie (2 WIIS least number-averagc 5) 
Silk (8 was largest numher-a\'erage 5) 

45 
5 

FLAP 
Limbal in caeh case 

EXTRACTlON 
Intracapsul"ar (2 started 
ExtracapsuTar 

as extra- ) 4" 
2 

Fill·6 


POST - OpERAT/VE MEDICAl'ION 


PUocarpine 17 
Atropinc 13 
Nothi ng 19 
Unlisted 1 

COMPLlCAT/ONS 

OPERATIVE 
Loss 01 F'ormcd Vitreous 1 
Presentation of Formcd Vitreous With no Loss (Vi­
lreous Lens Adhesion) 8 
Pigmenl LosiS"J 8 

POST OPERATIVE (INMEDIATE ) 
Hyphcmia 5 
Absent Shallo w Anterior Chamber 4, 

Iris Profapsc 2 

POST· OPERATIVE (LATE) 
Wound Disruption (5 weeks post.op ) 1 

Detaehmenls (1 monlh post-op) 1 

Fill. 9 
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FAClUTY OF CA 1'ARACT EXTRACTION 

Easier ......... . 31 
NOI Easier .. 12 
QueSotionahlc .... 7 

Fi,. 10· 

• In nUllly ca 'eo I h~d lo u ~e l ile ~ ri .o"hake to ;; Jo ... down and hrake the deli lle ry 01 
t he 1ell$ whicll pr~S~ III~d Ta l,idly. In a !le n~e one io hand lin l( A " grelliled ,.i l(" or operal;n, 
011 more di~lora l ed lense~. ForlulIPtely. ho",e .. cr. al Ib e lime mO~1 .. itreou;; face8 a re inlad. 

OPERATIVE TEClJNIQUE - PRESENT 

l . Corneo-sclerlll illcisiun with fo rni x hasee! flap. 

2. Pust p laced sulur r.s. 

3 . 	Alpha-Chymotrypsin (1/ 5000) 
(lnj ectcJ below usually ). 

4. Wait 3 minutes. 

5. Iridectomy or iridolomy. 

6. Erisophake (mcd wilh saline. 

7. New 	wushillg (optional). 

Fi,. 11 

SUMMARY ANO SOME CONCLUSIONS OF MY OWN F1FTY CASES 

Clillieall y, in thesc fi fty cases perfomed by mc, 1 have lost Jormed vitreous 
otlce. This one scemcd rclated lo It~ns vitrcuus adhcsiOlls ami poor aneslhesia. 
111 aJdilion, in this case, despitc the seven sulures, I had all iris prolapse. 

WOUND SEPARATION 

ha\'e had one wound separntion in a child oí len yea rs of age. This child was 
diagnosed as having subllormllr dcvelopment as ...ell as relrolental fibrop lasia 
and lI)'slagmus. The palient who was living in an Institut ioll al the time, fough! 
her eye mcdicalions and il is possible Ih3t traUtllll , ra ther Iha l1 Ihe Al pha-Chy. 
motrypsin, caused the wound to becollJe disruptcd. The wound separation oc­
eurred approx imalely (iv€' wecks post-surgery. Diseounting this case uf late 
wound sepa rliun, I ha lle had two iris prolapses, buth of which were noted and 
repai red onc day postol>crat ively. One of Ihese cases had only tl'tQ chromic sulu­
res. In Ihis palienl, I uscd only two rotures because Ihe palien! was unusually 
cooperativc and becausc the cornea l inciSlO1l and c10sure secmed so perfecto 
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In a lener from Joaqu in Barraqucr, hc lord me Ihal he had a recen! serit'S in 
whieh he had wound separatioll al approxirnalcly thc Iwo·wet~k periodo Therefore, 
hc was washing oul Ihe Alvha.Chymolrypsin mo re carefull y and using more 
of Ihe i ·O si lk sutures. 

PIGMENTATlON (EXCESSIVE) 

On injcction of Ihe Alpha.Chymotrypsin wilh olle parlicubr bath oí Ihe Ba · 
rraquer solulioll, 1 !lotell more pigmenlalioll rcsembTi ng Ihal see!l In operating 
on diabcties. 

1 !lote<! less when I irrigated in on ly olle sitc under the iris ralher Ihan lour 
siLcs as I hud done lo !his POill l , Afler l ct'ceived a fr ('sh bath of Alpha·Chymo. 
!rypsin , I note<1 cvcn leS5 pigmen lation. No cxce8sive pigmentalion was nolcd 
in the four cascs in wh ich AIpha·Chymolrypsin was dilulcd lo 1/ 2500. Therdorc, 
I concluded Ihal Ihe mechanical proccsses all / or ¡he sland arizatioll of Ihe Alpha. 
Chymolrypsin mighl hav!' bt'(!ll al faul!. CJi nicaJl y speaking again, 1 have seen 
11 0 real iris alrophy as I would expect with loss ol pigrnent. In Ihis respecl, 1 
wondered how much of a part Ihe irrigalion s nd irrilalion of normal saline may 
have had Ihe chemical eonlael and recontacl o í Ihe iris by lhe needle used in 
inscrting the Arpha·ChymOlrypsin lIlay playa part in Ihill loss oí ,pigment. Thest! 
Cünlacts therefore lIhou ld be kepl to a mini mum . 

RETlNAL SEPAHATlON 

To dale Iherc has uee11 o11ly one case of postopernlivc relinal separalion in 
a pati ent in whom 1 IIscd Alpha·Chymolr ypsin. This palien l had a lnalurc ca· 
taract wilh a conlrolled closcd angle glaucoma. J pcrfolne<] all ullcomplicaled 
intraeapsular exlraction \Vilh a broad basilar iridcctomy. In Ihis case then; 
seemcd to be no relntionship lo Ihl" use of Alpha·Ch ymotrypsill. T1u, re \Vas 110 

los8 of vilreous or vi tr('ous presenlatio/l . Thcrl" seCIIl>s lo be a d isagreemetll 11 "­

lo whelher Alpha·Chymolrypsin ", il] cause or leS$(' tl detnclllllCll lS. 

I llave looked for damage lo the vilrcous fll t:C, dliary bod y ami rel ina huI 
have nol been ahle to 5CC any lo dale. lndircctl y, 1 IC8 T1wd from Dr. Maumcnt:e 
(7) that in lhe rabbit inj ecled wi lh Alpha·ChYlllotryps in wh ich has not had the 
solution washed out , somc Ina)' ha\'(' worked its wa)' hack lo Ihe rcl iuu 
clamaging it. 

ALLERGIG REACrIONS 

I leel Ihal 1 ha"c to wolch round pupil.!> after the us~ ol Arpha·Chymolrypsin 
somcwhat more Iha n Ihose in whieh I ha\'e 1I0t used Alpha.Chymotr ypsin. Thc 
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pupils seem morc sluggish, hut this cou ld po~sibly be related to the Irauma of 
Ihe injeclion oí Ihe Alpha-Chymotryp,;,jn anu wash ing il out. Those eyes in which 
T used A lpha-Chymolryp~in Sl't~ lUed lo sla)' a JitlJe reddcr Ihan Ihose wilhout. 

Personally, I havc Iloled 110 all'ergic trpe reaction in Ihe eyes where I used 
Alpha·Ch)'lUolrypsin a secon d lime or in eyes showing allergies lo othcr drugs. 

For cxample I had a Ihirl y. lwo ycar old wh ite male with marked local eye 
allergies, preoperatively but did not show any inereased eye anergy following 
Ihe use of Alpha-ChYlIlotrypsin. 

EFFECT ON SUTURE MATERIAL 

Alpha.Chymotryp~in has no effeels in ch romie suture malerial. 

EFFECT ON CORNEA 

Alpha-Chymolrypsin JiJ nol reactivale un inlerstitial keratitis with -active 
"ghost vesscls" not did ir reaetivate severaJ scarred corneas. Although 1 used 
Alpha·ChYlllolrypsin 0 11 Ihe eyes with preoperative cornea! scarring, 1 av?ided 
its use in four eyes thal T had performed eorneal transplanls. In aH Cour, i\llra­
capsulars were ohtained wil/wul Ihc usc of Alpha-ChYIllotrypsin. The eomeas 
remained clear. 

EFFECT ON EXTRACAPSULARS 

In two ex tracapsulars, which slar teu as intracapsula rs, it was possible lo wash 
out Ihe capsule a lmosl in olle pieee. It was fell thal Alpha·Ch)'molrypsin ma)' 
have dissolvcu Ihe zonules lhus making the remuining eapsult: wa"h out somewhal 
easier. 

SOM E POSS IBLE IND ICATIONS 

At presen l, 1 personany do not fed thut Alpha·Ch)'motrypsin should be used 
in palients under ll'o'enly years of agc or in those patiellts sixty years or over. 
Alpha-Chymotrypsin ha" been of dcfinite help lo me in Ihe Iwenly lo forly age 
group. In th!' younger age group, Ih e grcater danger of vilrcous loss is a deter­
rillg factor. This may partiall y he cxplailled by th e higher frequeney of lens 
vit reous auhesions. In most patients, after sixty, unless tht~ ealarae! is predomi· 
nan ll y nuclear, 1 feel Ihal Alpha-Chymotrypsin is of no bendi t and lIlay even 
cause a fragile capsule lo rupture more easiry beeause 01 Ihe extra manipulatioll. 
However, Thorpe {eh jusI lhe opposite in regard lo mature ealaraets. He fell 
there was a grcaler ehance lo obtain more intracapsulars with Alpha·ChYlIlo, 
trypsin. 
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In Ihc inlumescclll ealaruel, I personally rce! Ihal tlJc eapsulc and zonulcs are 
so weak that Alpha-Chymolry psin is indicated il1 lIlos1 eases of anterior and 
posterior polar, complicllted ( pof~cri or cor licaf) and l1uclear cataracts. 

1 personally favor Ihe use of Alpha.ChymolrYlJsin in high myopes and Ihose 
with pOlcntial or prc\'ious deludullenls. Mal1 y will disagree with mc on Ihis, 1 
:1m sure. 

For those who prefer sJiding, selccli\'c in~rtion of Alphll·Ch)'llIolrypsin al Ihe 
12 o'clock posiliol1 wilh Ihe head inclincd slighlry haekwanl so Ihal Ihe Alphn­
Chymol rypüll can reach this area al1d stay in Ihis arca lIIuy fae ili tatc Ihc ex· 
trnclion. Tllc hcad, of !.:oursc, shoul<1 bl' levd dur ing th<, aclual exlracl ion. 

Seleelivc sliding or lumuJing lIlay hc facililalc<1 h)' thc 8t!leclivc injt:clion of 
Alpha-Chymotrypsin in other arcas. 

In one casc in which 1)1<: sclt"Clive "Iiding should have worked, il {ailed. 

Alphll.Chymolrypsin shouJd be frcsh amI nol inltctivated by hcal sueh as 
probably o!.:urrcd in one casc in wh ieh a substitule nurse pla!.:cd thc cnzymc 
in a hol a utoclavc unbeknow/l lo mc. h <!i<! nol work in Ihi i! case of cour~I·. 

DIFF ICULT CASES I PERSONALLY OBSERVED 
Exeepl for Ihc firSI cast·, I shall describe brieUy 0111)' Ihc more unusual cases. 
Alpha·Ch)'lllotr)'psin wns nrsl used in Ncw Havcn Hospital in May, 1958 011 

a tll'enly-six years old male pal ien\. This Afphn.Chymotrypsin was sen! to me 
by ¡hc Barraqucrs. 'fhc opcral ioll was witrwsscd by man y, al! of II'hol1\ fclt Ihal 
il was one of Ihe mOSI I~ xciling cvenls in lIlan y rcars in Ihe ficld of ophlhalmo­
logy. The opemtor fearcd Ihal thc lens miglr l disloente pOl;leriorl)'; lIetull ll y, 
Ihe Bell crisophake was npplied only oncc alld wilh 11 tumbling maneuvcr Ihc 
lens was ddivcrcd withoul inc idcnce. The Alpha·Chymol rypsi n was insli llcd. 
Ihru Ihe iridcclom ies as was o riginally reconulIcndcd by Ihe Barraquers. At thul 
lime il had bcen felt rcd thal Ihc Alpha-Ch ylllolr)'llSin mighl ereate poor wound 
heding or mighl desl roy chrolll ic sutures uscd in calaraet surgerr. Si nce Ihen, 
howevcr, our OWIl sludics wilh ch romie sulures and Alpha·Ch)'llIolrypsi n show 
no changcs oí Ihe suture 111l1tcriaJ. This WII~ confirnu'{! by I"xpt'rirncntal work 
of others. 

Thc second !.:asc which I obscT\'cd was thal of u th irty year old whitc male. 
with a !.:ongcnitally di slucu!ed lens. 'fhe pali ent has asthmll and a high myopia. 
My collellgue fdl Iha! this casc was nol a Marfa ns bul Ihal Ihc remaining 7.Onulcs 
would be resislarr\. Thcrcforc, he fe:1 that Alpha-Chymotrypsin mighl ¡¡id in Ihe 
extraclion of thc lens. Alpha·Ch}'lllotr ypsin did 1I0! seem to hclp. Vitreous was 
presen! and SOlllC was lost. Morc work wilh Alpha.Chymolr)'psin in ectopia len_ 
lis may be indieated. 
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ATOP IC DERMATITIS 

In u pal ienl lwcnty )'t!urs of ugc with alopic dermati tis and a muture lens, 
Alphu-Chymotrypsin did not hclp. Vilrcous ",as 1'051 a!1(1 a flal ch;¡m bcr follow"d. 
Tcchl1ical problellls unrdatcd lú Ihe Alpha.Chymot rypsin were probably respotl. 
sible. Forlunalely, howc"cr, Ih/' fina l po&opcra tivc vision ",ilh co rreclioll was 
20/ 30+4. 

ACE GnOUp O TO TEN 

In u four ·yea r old opcrall'd on by un cxcclJcnt surgeon with a good assiSlant, 
Ihc Alpha·Chymolrypsin was repeul t.,<1 and Ihe zonuTes liad lo bt: slripped Illa· 
nually and "i lrcous was losl. Poss ible causes of failuf\~ hcre wert! "ilreous lens 
udhesion~ ami lack of frl'S hncss or Ihe Alpha.Ch ymotrYJlsin (fou r hours or more 
old) . 

In a five-ycars old wi lh a clinica l diagnosis of Illollgo liun ¡d iocy, Alpha­
Ch)'molrypsin seemed mosl hclpful in pcrforming un inlracap~ulur exlrucl ion 
combincd with a lolal irideclom)'. HOll'C\'er, whl'n Ihe sl'cond ere was operaled 
on by Ihe SRIllC leam of surgeons, " itrous was 1051. A vilrcous Icus adhesion 
!Cellled responsible in Ihe case of tllC second eyt'. h is di fficul t lo explain why 
in oue ere there secmed lo be a l' it reous adhcsion while in the olher lhere wns 
appnrently none. 

FINAL DISCUSS ION AN D CONCLUSIONS 

Thc work of Bcdrossian suggest Ih al Ihe etlzyrnc sof¡ ('ns or weakcus Ihc 
zonule wilhoul aCluall y dissolving il. 

Dr. Leon Slone oí Yale, in a pl' rsollal discussion, of Ihe llIt:dmnism of the 
Irypsills feh that Ihe effeel of Ihcse enzymes in corred conccnlraliou might be 
on Ihe inlcrcellula r cemCnl subslancc withoul dissoh'ing lhe c(·lIs themsd vcs. 
O\·e r.sim pli fyi ng Ihis conceplion, \Ve might consider the effect of u chcmical 
ageut allacking lhe cemenl hold ing bricks logelher bu l 1101 dl.:slroying lhe brich 
thcmscll'es. Ba rraqucr and Bedrossian separalely reporled no microscopic chan· 
ges in olher struclures of lhe eye. Bt:(lrossiall, howevcr, concl udt:d Ihul although 
no microscopie chuugcs werc seen in olher slruclures, Ilwy might be affected as 
il! Ihe zon uTps aud g.t ill sho\\' no patho logic changcs. 

l could not f¡nd un)' delaiJs on the chemistry of Ihe zonules. Exam ining Ihe 
intracapsular lenses under Ihe h iomieroscopt· poslopl·raliv(·I)·, I noled no al· 
tachmenl of lhe zonu les to Ihe lens. This suggesled lo lile lhal perhaps Ihe 
wcakes! poin l might be al lhe inscrtion of the zonult.'!! lo lhe lens proper. Frall­
ceschelli (8) feels Ihis is Ihe sile o f actioll . As yel. our pathologisl has bccn 
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unable 10 help me 011 Ihis poinL As )'ou Illa y klloll', Iherc are oÍlen delaehmcnts 
o f Ihe zonurar lamellll SI'comlary lo techn iea l difficullies in prepari ng slides o f 
Ihe eapsule and zonu les. 

Following Ihe suggesli ulI uf Thorpc, I cxa rnillNI U~ many eyes as [ coul d wilh 
Ihe go nioseope amI I feh thul Ihe break mu y hílVC oce urred In Ihis ",luL-e. 
Howe\'l'r, in 11 lew cases Ihe breuk seemed lo occur ul tht, ciliar)' proeesses . 
Olhen have reporte<! Ihul in normal intracapsu lur cxlrael ions, usually Ihe break 
is at lhe mid.poinl uf Ihe zonu les. 50lllc fed 1111' mio.poin l is also where Alphu. 
Chrylllolrypsi n \\'orks. 

Bcdrossian in cu rdu l sludies 011 animal eyes concl udcd Ihal corneal woullds 
a re 1101 affected when Ih e)' are ballwd in 1:5000 sol uti on of Ihc enzyllle {o r 
thirt )' lIlinute~ lIor lI'a ~ wound st ren glh dllll inishccl after fourlet'll da)'s (9). 

HOlI'cver, when I lold hilll about Ihe cxccss pigllwn tution I was eneounlcring 
and Ilw one dcla }'t:d woulld ruplure 1 hado Jouquin Burraquer wrole Ihe fu llow. 
ing in December, 1958: 

" 1 ha\'e not obser\'c(1 un}' 10$ 01 iris pigmenl une! I should Ihink 11 migh~ 

i ndet~1 be a mcchan ieal prohrelll, juSI as you yoursl'lf supposc. 

I have sccn more cuses uf lale los:> of Ihe anlf' rio r chamber lalel)' , usuall)', 
ten or twcl\'e da}'s after op~rlllioll . This migllt be due lo a <lela)' in eiealr;:r.8tion, 
1m! I 3m nol SUTC about it und I am no\\' Irying lO fi lld ils cause. 

In so far as congcnil ll l ca laracls are eonecrned, 1 had execllenl results in my 
firsl series of AprH, Mlly une! J une of 1958. Tlwre I\'ere round pupils 'uncl 
shol\'t'<l 110 greater (liffieultit·S Ihull in oldcr people. 

My sceond se ries lIS }'OU sal\' yo ur5elf prcsented d iHiculties wiht vi treo us 
IWfnilltion, Thc Ihird series in No\'cmbcr ",as made with lotal iriJeelomics amf 
Ihe \' ilreous sho\\'l'd u gUille! tendcne)' to prolllpse. I do nol undcrslund litis 
diHcrence bet\\'een 111)' firsl case 1Iml lhe olhers. Pe rhaps il is a ue lo a diffe rence 
in Ihe cnzyme." 

Dr. Barraquer eoncluJ ed in his Idler, " For Ihe time bcing, I ad vire Ihe use 
of the cnzyllle on ly in pali rnts from len lo Jiftr or SÜ'ly yeu rs oí uge. In other 
wo rds, l 1I'0uld nol udvis(' ils USl' in small ehifdrl'll or in old peoplc." 

Thl'rc has been u los$ of vit rl'ous in 100 '/r of Ihe cases oí operations un eh;[· 
clren under tlw age of ten usirrg Alpha·Cllymotrypsin. Dr. Puufique nO ) repor. 
ted lIe had Ihree eaSl'S, Dr. Frallee~helll ( 11 ) two C.llSl,,'S und Dr. Boyd (12) 
1\\'0 cases. I do nol know man}' cases Dr. Cogal! has had of this type huI he des· 
eribed operaling on a ch ild under the age of le n usi llg Alpha·Cllymolrypsin liS 
"exlreme suffe ring." (13) 
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... U'H A · CU'(MOTRVPSTN 

BARRAQUER'S CQNCLUSIQNS 

March·1959 

In March, 1959, Or. Barraquer wrote llll' the follo wing : "A~ fur as cLcatri· 
zation of Ihe ineision is eoneuned, I Ihink Ih al Alpha·Chymolrypsin uctually 
does produce a bit of del)' (a cerlain subeolljunlivaT fillralion ¡So seen more 
frequenlly ) . Thi;; dela r is of no c1in ica l eonscquf'ncc ir Ihe suturin g is done 
ca refully. The incision should bc c10sed in Iwo planes (with Iimb us based flaps 
or with fornix b:.sed flaps) and all Ihe s!ilches should b(" covered by con junctiva. 
It is advisable lo use natural silk. It is esscnlial to wash the illeision wel! with 
salinc solulion after having ¡¡¡¡plied Alph¡¡·Chymotrypsin in the posterior cham· 
ber." 

Dr. Barraquer eO lllinut·d, "\\' ith rt'gards lo the use of the enzyme in young 
palients. my experienecs lead me lo the fo lro\\' ing eonclusions: 

\. Alpha·Ch ymot Tyvsin produces a Iysis of lhe zonules whieh is si mi la r lo 
Ihal in older people. 

2. Tlle probl em in Ihe yo ung is d ue lo Ihe Lelldt~ lIcy of vÍlrcous lo prolapse 
probably beeau~e Ihe sclera is more elaslic and eompresscs thc vitreous humor 
when Ihe anterior chambcr is opcned . 

3 . ZonuloTysis should 1/01 he employed in children undcr len years of age, 
excepl in e)[pcrimcntnl cases and in spceinlized ecnll'rs in on]er lo sludy attempl 
lo overcollle this eo mplieation . Thi s, o f co urse, only in blind ey(.'S ( i.e. in uni · 
lateral ealaracl;,; with irreversi ble amblyopia ) . 

4. In the ¡¡ge group belwel'n ten and Iwcnly, a skiJlcd surgeon ma)' cmplo)' 
Ihe enzyme provide(1 he has a gOO(] aneslhesia and hypotony. 

5. F'rom Ihe age o f twenly onwanls, I hnvc nol had ¡¡uy more di ff icullies lhan 
wilh scni re eataraets except on rare oeeasions (sonw rllyopt's). , 

6. The Alpha·Ch ymotrypsin musl be fresbl)' prcpared in individual \,ia ls. 

At presen l, I prder to di late the pupi r wilh Neo·s)'nephrin c to ahout 8 mm ., 
fo r somel imes washing Ilu: t:nzyme beh ind lhe iris con lracts. Ihc pupi l furlher. 
I am sti ll using a 1 :5000 solulion. H igher diluli ons have oflt'n provecl ineffectivp. 

I Ih ink Ihe suction cu p is mosl ideal". 


FUTURE THENDS ANO STUOIES 

As you know, Ihe Roekefcllers llave givcn many miflions of dollars lo chnrit)' 
aud to investigative rescarch. It is slIid Ihat Ihe besl S 5.000 Ihe)' ever gave was 
Ihal givell to Or. Flcming who discovercd pcnicill iu. As you kllOW, rescarch aud 
discovery of mau)' other antihioties blossomed from Ih is "accidental discovery" 
b y aman who had eyes lo see. Toda )' Ihert: are mau)' !lew aulibiolies. Likewisc, 
theTe are many othcr enzymc preparatiom like Al pha·Ch ymotrypsill that remain 
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lo be investigatcd. Al our institUlion some o f Ihis work has already begun. The 
cxacl ehcmislry of ¡hc zonuks, ¡hc lells cllpsulc and lhe cxacl mo(lc of ,aetiol\ 
of drugs like Afpha·Chymotrypsin is sti ll lo be solved. We are an indebted to 
¡he Burraqucrs for all Ihe)' havl~ done toward Ihc goal of making ealaract surgery 
sufer. 

One day, il is hoped , " we will nced sp rak no longcr of munagemcnl of eye 
~urgcry, bul on ly of avoi(la nce of pitfalls." 

842 How<lrd Ave. 
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