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Pupillary Dilation 
in Clinical Practice 

R.C. Trevino · 

P upillary ~ilati ~ fa ilitat~ examinati n o! the ocular fund 
and medm. A d1lated pup1l not only penn1 phthalmoscopic 

examinati n of the otherwi ina ces ible regi ns of the peripheral 
fundu , but it al all w utilizati n of insttumen whi h offer 
steropsi . An example of u h an insttument i the binocular indirect 
ophthalmoscope. With thi instrument th entire fundus from 
posteri r pole to pars plana may be readily e amined. The non­
mydriatic adjustment a ailable on some binocular indirect 
ophthal brings the rva · n and illumination beams very 
c1 together t all w viewing through rnaller pupil . Thi 
arrangement in rease reflecti n , redu e tereop i , and 
ophthalmoscopy i generally limited to the po teri r funds. 1 A a 
ru1 , the larger the pupil the easi r it becomes ~ view the peripheral 
fundu . 

A dilated pupil n t only penni 
phthalm pic examinati n of the th rwi 

inacce ible regi n of the peripheral fundu , 
but it al allow utilizati n of in trumen 

which offer ter p i . 

Hi toricaly, optometri ts have been prohibited by law from 
utilizing mydriatic agents in their practice, but thi is changing. There 
are now ix provinc in which opt metri ts use diagno ti phar­
rna utical agents (DPAs): Alberta, Briti h Columbia, Manitoba, 

ew Brunswi k, o a tia and Ontario. Only two of the 50 
United tates till prohibit th u of DPA by opt metri ts, and 
20 tates pennit use of therapeutics. 

A th law governing the practice of 
pt metry change, it i important that each 

pra titi ner remain abrea t of the indication 
contraindication and potential adverse effec 

of each pharmaceutical being utilized. 

A the law g eming the practice of pt metry change, it i 
important that each pra titi ner remain abreast of the indicati , 
contraindicati and tential adverse effec of ea h pharmaceu­
tical being utilized. Thi paper revi w indications, precauti and 
prot I regarding the use of mydriati agen 
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Indications 

Pupillary dilati n i a imple and safe clinical procedure whi h can 
be incorpo~ into routine opt metri practice. One need not dila~ 
every patient to derive the maximum benefit from thi procedure, 

nly those for whom the procedure i indicated. In general, e ery 
patient with either known or uspected intraocular di hould 
receive a dilated fundus examinati n. Included are patients that fall 
into so-<:alled "at ri k" populations fi r intraocular disease. Although 
by no means a comprehensive li t, me of the more mrnon and 
widely recognized indications for dilated fund examina · n include. 

I) Age. Many ocular di are more prevalent among the 
elderly.2 Direct ophthalmoscopy i often more diffi ult in 
the aged because of cloudy media and mioti pupil . Con­
sequently, many pra titioners have adopted a I icy of per­
forming dilated fundus examinatio on alJ first-time patien 
over a given age (such as 40 years of age) and then repeating 
the procedure on a routine i e ery few years thereafter. 

2) Myopia. The higher degrees of myopia are iated with 
an increased preval nee of a wide range of Jar di rders; 
included are vitreous and chori retinaJ degenerati , 

teri r taphyl rna, ubretinaJ neo ascularizati n, retinaJ 
detachment, glau rna and catara t. 3 High rnagnifi ti n 
and poor image quality make examinati n by direct 
ophthalmoscopy extremely diffi ult. Regular examinati n 
of high my with indirect ophthalmoscopy i ntiaJ 
to the proper management of these patients. 

3) Trauma. Patients presenting with trauma d rve a dilated 
fundus examination to rule out th presence of intraocular 
injury. Keep in mind that the e ~rnaJ appearance of an eye 
after blunt trauma i not an accura~ indicator as to whether 
or not intraocular injury has occured.4 

4) Predi ing Sy temi Di . Individual uffering from 
nditi ns known to produce fundus or lens chang should 

be dilated n a regular basi to facilita~ disease detecti n 
and monitoring. Exampl of u h conditions includ dia­
bet , hypertensi n, ickle cell disease, y temi lupus 
erythema~ us, and sarcoid i . In additi n, patients taking 
medicati ns with high ular toxi ity need to be c1 ly 
moni~ red. Two major offend rs in thi area are the 
phenothiazines and chi roquine. Phenothiazines are used in 
the treatment of mental i1Jness and chi roquine i used to 
treat rheumatory arthriti and other llagen- ascular 
di 

5) Symptomatic Patien . Dilated fundus e arninati n i indi-
cated whenever a patient p n with symptoms suggestive 
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Mydriatic Selection 

a) The a e combinati n produ e a f: ter and re c m-
plete m driasi . 

b) Tropicamid al ne often produce in ufficient mydriasi in 
eld rl patien . 

Pupil dilated with tropicamide al n rna nstrict in 
res nse to the intense ilJuminati n of the binocular indirect 
ophthalmo pc. 

Other agents arc a ailable fi r pu of pupillary dilati n. tro-
pine, h matr pine. copolaminc and cycl pcntolate are 
anticholinergi agen readil a ailable fi r ophthalmi usc. Although 
ea h agent has clinical applicati n • the drug are not ad isable 
for r utine dilati n prirnaril because their durati n of a ti n i ~ 

I ng. 
On! hydro amphetamine i. availabl an alternati c adrencrgi 

agent. The m driati effecti ene of 1.0% hydro yamph tamine 
i appro irnatel equi alent t 2. % phcn lephrinc.6 It can be used 

an altemati e t phenylephrine in selected patien at ri k for 
cardi ascular ide efli 

Tr picamide i ommcrciall a ailable in 0. % and 1.0 % lu-
ti n. Both pro ide appro irnatel equal m driasi . !though 

n versial • me li ve that the 1.0% ncentrati n rna ffer 
greater effecti i in darkl pigmented individual . 9 
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iated with the topical u of tropica-
n idered to be ne of th fe t of 

ten-

Suggested Protocol 
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TABLE 1 

Van Herick Estimation Procedure 

Position the narrowest possible slitbeam at an angle almost 
perpendicular to the peripheral corneal surface at a point JUSt 
anterior to the limbus 

2. View the chamber opening at a 60" angle to the light beam. 

3. The corneal section width is used for estimating the anterior 
chamber angle depth as follows· 

Grade 4 (Incapable of closure)-The distance between the 
posterior corneal surface and the iris (corneal-iris 
space) is equal to or greater than the section width 
of the cornea 

Grade 3 (Incapable of closure)-The space is equal to one 
half the width of the corneal section. 

Grade 2 (Closure possible)-The space is equal to one fourth 
of the corneal section width. 

Grade 1 (Closure probable)-The distance is less than one 
fourth of the width of the corneal section. 

4 To avoid errors m estimation keep the slitlamp beam as 
narrow as possible and use the area just before the point of 
disappearance of the corneal-iris space at the periphery for 
measurement. 

5. If the angle is grade 1 or 2, gonioscopy is md1cated to rule 
out potential closure 

From Van Herick. W .. R. Shaffer, A Schwartz: Estimation of 
Width of Angle of Anterior Chamber AM. J . Ophthalmol. 68(4): 
626 . 29, 1969. 

TABLE 2 

Guidelines for the Clinical Use of 
Topical Ophthalmic 2.5 % Phenylephrine 

1. Use is contraindicated in· 
A) Some low birth weight infants 
B) Pat1ents with known cerebral aneurysms 
C) Elderly adults w1th severe arteriosclerotic, cardiovascular, 

or cerebrovascular disease 

2. Monitor blood pressure m geriatric patients with known 
cardiac disease 

3 Careful superv1s1on and adjustment of dosages are required 
when monoamine oxidase Inhibitors or tricyclic antidepres­
sants are administered simultaneously or with 21 days. 

4 Use caut1on 1n mfants w1th known card1ac anomalies 

5 Be aware that concomitant use of topical ocular 
phenylephrine m patients given atropine can encance pressor 
effects and induce tachycardia in some patients, especially 
infants 

From Fraunfelder, F.T., S.M. Meyer; Possible Cardiovascular 
Effects Secondary to Top1cal Ophthalmic 2.5% Phenylephrine 
AM. J. Ophthalmol. 99(6): 362 - 63, 1985. 

with open-angle glau rna anti holinergic m driati s can 
p ucc a ub tantial but tran ient ri in I P.10 on e­
quently. mea urement of ocular ten i n h uld be made 
prior to dilati n rather than afterward to a oid artifi-
ially ele ated reading in the e patient . Furthermore. 

baseline t n m tri reading are u eful whcnc cr the 
po ibility of angle-do urc glaucoma i a concern . 
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Time is 
of the essence 

LTR ZYME offer a timely olution - protein 
removal during the peroxide di infecti n 
tep. In ju t 15 minute LTRAZYME u ed 

once weekly effectively remove protein and 
mucoprotein from all oft contact len e . If 
left overnight, LTRAZYME' unique non­
binding action work without leaving 
irritating re idual enzyme. 

The re ult i a imple 
one-tablet y tern that can 
actually ave time. 

One Step Convenience 

~~~hv._ 
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and in patien 
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Figure 1. 
Fraunfelder technique for applying topical solutions 
to the eye. 
A. The lower lid is gently pulled away at right angles 
to the plane of the head by the examiner's fingers. 
B. The drop is placed in the conjunctival sac without 
touching tissue or lashes. 
C. After waiting a moment to allow gravity to deliver 
the drop to the most dependent area of the fornix, the 
lid is then moved parallel to the plane of the head until 
it comes into contact with the globe. 
D. A portion of the drop is entrapped under the eyelid. 

From Fraunfelder FT: " Extraocular Fluid Dynamics: 
How Best to Apply Topical Ocular Medication". Tran 

m lulw/mol Soc., 74: 457 · 487, 1976. 

A 8 c D 

TABLE 3 

Drugs that can Potentiate the Pressor Effects 
of Topical Ocular Phenylephrine 

Tricyclic antidepressants 

Amitriptyline HCL 
Amoxapine 
Clomipramine HCL 
Desipramine HCL 
Doxepin HCL 
Imipramine HCL 
Maprotiline HCL 
Nortriptyline HCL 
Protriptyline HCL 
Trimipramine 

Elavil 
Asendin 
Anafranil 
Norpramin, Pertofrane 
Sinequan, Triadapin 
Tofranil 
Ludiomil 
Aventyl 
Triptil 
Surmontil 

Monoamine Oxidase Inhibitors 

lsocarboxazid 
Phenelzine sulfate 
Tranylcypromine sulfate 

Marplan 
Nardi I 
Parnate 

I wing th e aminati n, ugg t that he ha e ne a mpan 
her t the ffice wh can drive her h me afterward. Th u of 
pilocarpin t re erse pupillary dilati n fl r ymptomati pu 
i tentiall dangerou and u uall ineffective. 16 

Special Considerations 

When properly perC! rmed, pupillary dilati n i a safe procedure 
with relati ely few tential mpli ti n .17 The foil ing ir-
umstances, however, require that . pecial precauti ns be taken: a) 

patien with a hi t ry of cardi ular r cerebro ascular disease, 
b) the presence of a hall w ant ri r chan1ber angl , and c) th 
presen e of an intra ular len implant. 

a. Po t-mwlriatic spec/licit's are lllwlah/e from Beme/1 orpora11a11, 7 0 
Lmcalmmr Eo I , IIIII Be11d. lmluma 46634-4637. Telepha11e (2 19) 
234-3200. 
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TABLE 4 

How to Perform the 
Prone Dark Room Provocative Test (PDRP) 

1. You need a room which can be made completely dare, a table, 
bench or other support for the patient's head, and a tonom· 
eter (preferable a Perkins' hand-held instrument). 

2 . Instruct the patient on test protocol: emphasize the importance 
of staying awake during the test and explain the need to rapidly 
obtain pressure measurements at the conclusion of the test. 

3 . Obtain baseline lOP readings with the same tonometer that 
you will be using at the end of the test. 

4. Seat the patient with his head down on a cushioned table, his 
face should be parallel to the floor (prone position) with the 
weight of his head supported on his forehead; no pressure 
should be placed on the eyes. A loose blindfold may be placed 
over the eyes if the room cannot be made completely dark, 
but it is probably best to simply have the patient keep his eyes 
closed. Arrange your instruments so that they are at the ready 
for the second set of readings. 

5. Turn off the lights. The patient should remain in the dark, face 
down, for one hour. A radio and frequent calls through the 
closed door will help to keep the patient awake. 

6. Return to the darkened room after one hour and allow your· 
self to dark adapt. 

7 . Perform tonometry as quickly as possible after the patient 
raises his head without exposing the patient to any unneces· 
sary light. Because the lOP will start to fall once the head is 
elevated and the eye is exposed to light, it is very Important 
to take the readings In the dark and as quickly as possible. 
The value of patient instruction, instrument preparation prior 
to reentering the dark room and examiner dark adaptation 
cannot be overemphasized. 

8 . Once the readings have been obtained the room lights may 
be turned on. 

9 . A rise in pressure of 8 mmhg or more In one or both eyes con· 
stitutes a positive result. Asymmetric rise in pressure between 
the two eyes is also suggestive of angle-closure. 

10. The PDRP Is the most physiologic, the most easily reversed, 
and hence the safest of all provocative tests for angle-closure 
glaucoma. Usually the pupil becomes miotic and the angle 
opens as soon as light strikes the eye.19 

die antid pressan and MAO inhibitors (both are used in the 
treattnent of dep ion) i presented in Table 3. Becau of ym­
patheti d nervation hypersen itivity in patien with idiopathic 
orthostati hypotension, insulin-dependent diabet , and those taking 
adrenergic bl king agents, Bartlen6 uggest u ing either tropica­
mide aJ ne or in combinati n with 1.0% hydroxyamphetamine in 
these individual to avoid tential cardi ascular effects. He also 
cauti ns against the use of any adrenergi agent in patients with 
hyperthyroidi m due to their increased sensitivity to circulating 
catech famines. 

2. Shallow anterior chamber angle 
When a patient has an anteri r chamber angle of van Heri k grade 
2 or I , pecial precauti n are needed to avoid inducing angle­
d ure glau rna. Although dangerou ly narrow anterior chamber 
angl are rare, with reports ranging between I than 2% up to 
about 6% of the populati n1 , they hould be identified as dud­
able before mydriati are instilled. One approach to the manage­
ment of u h patients i as follow : 
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A simple soak 
without complications 

LTRAZYME ha a olution to complicated 
protein removal - a imple one-tablet 
system. Combined with peroxide di infection 
ULTRAZYME effectively remove protein 
and mucoprotein from all oft contact len e 
during the di infection tep. ed once 
weekly, LTRAZYME' one tep di infection/ 
deproteinization work to eliminate 
non-compliance. 

The result i a simple 
one-tablet y tern that 
uncomplicate protein 
removal. 

One Step Convenience 

~~~V-an 
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Figure 2. 
Diagramatic representation of angle grading. 
A. The iris is pushed forward completely occluding the 
chamber angle. This is the appearance during pupil­
lary block angle-closure glaucoma. 
B. This angle is narrow yet open, and at 10° would 
be grade 1. An angle this narrow would be suscept­
ible to closure. 
C. A safer angle, open to approximately 20°, this angle 
would be grade 2. Angles of grade 2 or less are con­
sidered capable of closure. 
D. This is the most common anatomic appearance, 
a wide open angle. Angles of this configuration are 
grade 3 or 4 and are judged to be incapable of closure. 

From Lichter PR: " Gonioscopy", Clinical 
Ophthalmology. Ed., T.D. Duane. Philadelphia: Harper 
& Row, 1986, Volume 3, Chap. 44. 

Figure 3. 
Iris-supported implants. 

A. This iris-supported implant is attached to the 
anterior surface of the iris. 

C. Typical presentation of a 4-loop implant. Note the 
square-shaped pupil which this lens produces. 

B. The same implant in figure 3a at higher 
magnification. 

D. A 4-loop implant dislocated into the anterior 
chamber. Surgery is required to correct this 
condition. 
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TABLE 5 

Medical Treatment of Acute 
Angle-closure Glaucoma 

1. The goals of medical treatment of acute angle-closure glau­
coma are two-fold: f irst to lower the intraocular pressure and 
second to open the anterior chamber angle. 

2 . Pilocarpine is capable of achieving both of the above stated 
goals. If the ocular tension is relatively low (less than 40 
mmhg) and there are no complicating factors, such as 
posterior or peripheral synechia, then pilocarpine alone may 
be sufficient to break the attack.26 This should be the case 
in mose iatrogenic attacks where a narrow angle has been 
recognized prior to pupillary dilation and the development 
of angle-closure is quickly recognized . 

3 . When the intraocular pressure is above 50 - 60 mmhg, 
measures must be taken to first lower the intraocular pres­
sure before pilocarpine can be used to open the angle. Sys­
temic osmostic agents such as glycerol and isosorbide are 
recommended for this purpose due to their ability to lower 
even the highest intraocular pressure to an acceptable level 
in a very brief period of time, because osmotics have a rela­
tively short duration of action, other agents, such as 
acetazolamide (diamox) and topical beta-blockers (eg. 
timolol), may be used in combination with osmotics to main­
tain normal intraocular pressure until pilocarpine can suc­
cessfully open the angle. 

4 . Agents and their recommended dosages for acute angle­
closure glaucoma: !9.20 

2% pilocarpine 
Instill 2 drops initially, then 1 drop every 15 - 30 minutes 
until the attack is broken. 

Systemic osmotics 
a) Glycerol 50% solution 1 ml/lb body weight. Served over 

ice with fruit juice. Entire dose should be consumed 
within 5 minutes. Nothing by mouth for at least 2 hours 
thereafter. Glycerol should not be given to diabetics. 

b) lsosorbide 45% solution 1.5 ml/lb body weight. may be 
used in lieu of glycerol. 

c) IV mannitol 20% solution 1.5% g/kg body weight, may 
be substituted if the patient is too nauseated to accept 
oral medication. 

Acetazolamide 500 mg 
May be administered PO, IM, OR IV 

0.5% timolol 
Instill 1-2 drops initially, then 1 drop every 12 hours until 
surgery. 

A. Perfonn gonio copy ~ nfinn that the angle appears 
occludabl (Figure 2). lf th angl appears incapable of 
cl ure (grad 3 and 4) then proceed with dilati n. If, on 
the other hand, g ni py nfirrns th presence of a 
narro angle, dilati n i deferred until a prone dark m 
provocative t t i perfonned. 

B. 71re prone dark room provocative te 1 (PDRP) i a useful 
means of detennining wh ther or not a given patient i at 
ri k ft r devel ping angl -cl ure glau rna19 (fabl 4). A 
po itive PDRP indicat the need for a prophyla ti laser 
iridot my to guard against angl -cl ure glau rna.2o If the 
PDRP i negati e, dilati n may be perfonned using 0.5 $i 
tropicarnide. 6 When the results are " rderline" , nsider 
dilating nly ne eye initially. Once it i clear that the first 
eye i not going to de el p angle-cl ure, the second eye 
may be dilated. T in ure that appropriate treatm nt i 
promptly instituted h uld angle-cl ure occur, have the 
narrow-angle patient remain in the office until the ri k h 
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Irritation can be 
rather bothersome 

ULTRAZYME ha the olution to bother orne 
irritation - protein removal without 
residual enzyme. sed once weekly during 
the peroxide di infection tep, ULTRAZYME 
effectively remove protein and mucoprotein 
- in ju t 15 minute . Left overnight 
ULTRAZYME' unique non-binding action 
work without leaving irritating re idual 
enzyme. 

The re ult i a imple 
one step olution that 
works without irritation. 

One Step Convenie nc e 

®~~hV~ 
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Figure 4. 
Pupil capture phenomenon. 
This posterior chamber implant has become totally 
entrapped by the pupil such that only the haptics 
remain in the posterior chamber. The pupil assumes 
a "eat's eye" configuration. Pupil capture is rare now 
that most posterior chamber implants have angulated 
haptics. 

passed. Mapst ne2 1 reports that when angle-<:1 ure 
dary to tropicamide-induced mydri i occurs, it d 
within ne hour of drop instiJJation. The medical treatment 
of acute angle< I ure glau rna i summarized in Tabl 5. 

3. Intraocular Lens Implants 
M t patien with modem intraocular lens implants OOLs) may 
be fely dilated .22 Many early len d ign, h wever, use the iri 
fi r support and require a nonnal- ized pupil for proper iti ning. 

Becau mydri i may cause iri - upported lenses to di locate, 
pupillary dilati n i not r utinely perfi rmed in th ey (Figure 
3). Di I ti n i not a problem with anteri r r terior chamber 
irnplants23, but po terior chamber len e may become entrapped 
within the dilated pupil. 24 Thi o-called " pupil capture" 
phenom n n refer to a condition wherein the implant traddle 
the pupil, partially in the anterior chamber and partially in the 
po terior chamber (Figure 4). Thi i primarily a co metic 
problem, rarely cau ing ignificant i ual effect . 24. 25 To 
minimize the ri k of entrapment, Barlett 6 ugg ts reversing th 
mydriasi with pilocarpine while th patient remains in ffice until 
the pupil i maller than the ptic of the IOL, and hence the ri k 
of entrapment has passed. Pupil capture i rare now that most 
po teri r chamber IOLs have hapti I ps inclined 10 degrees fi r­
ward & m th opti . 25 Th lenses iti n deep in the po teri r 
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chamber well away &om th pupiJJary margin. hould pupil 
capture occur, the eye may be redilated and the patient placed in 
a prone ition whil the mydri i i again reversed with pilocar­
pine. 6 In thi way gravity will usually pre ent re~ntrapment . 

Summary 

A complete examinati n of the ocular fundu and media requir 
a widely dilated pupil. A standani predilati n p I should include 
a careful medical h' I)' and testing of visual acuity, biomicroscopy, 
pupil and tonornetl)' . lf neither the hi I)' nor the predilation testing 

ntraindicare their use, 1.0% tropicarnide in combination with 2.5% 
phenylephrine are uggested as the mydriati agen of choice. pe­
cial consid rati n must be given to th patien who are at ri k 
fi r the potential cardio ascular effects of phenylephrin , patients 
with hallow anteri r chamber angl , and those with intraocular 
lens implan . 
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THE CJO * RCO IS 
NOW SEEKING 

A SENIOR EDITOR 

The Canadian Journal of Optometry * Ia Revue 
canadienne d'optometrie is now seeking a Senior 
Editor to assume full content responsibility for the 
publication, effective March 1, 1989. 

Presently a quarterly publication, the CJO * RCO is 
the official published ''voice" of the Canadian Associa­
tion of Optometrists (GAO), with a circulation of approx­
imately 3,500 copies per issue. 

The ideal candidate for the position of Senior Editor is 
an optometrist with widely diverse interests and an 
established network of contacts covering current clin­
ical, academic, historical, political, professional and 
administrative aspects of Optometry in Canada. He or 
she will report to GAO's National Publications Com­
mittee and, through it, to the President and Council of 
GAO, who have the final authority and responsibility for 
the publication of the Journal. 

The position of Senior Editor is not a full-time salaried 
appointment Rather, an honorarium is offered upon 
the completion of each of the CJO * RCOs quarterly 
issues. 

Interested applicants are invited to forward a letter and 
resume by Tuesday, January 3, 1988 to the President, 
Canadian Association of Optometrists, Suite 301 , 
1785 Alta Vista Drive, Ottawa, ON, K1 G 3Y6. 
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LA RCO * CJO EST 
A LA RECHERCHE 

D'UN REDACTEUR EN CHEF 

La Revue canadienne d'optometrie * Canadian 
Journal of Optometry est a Ia recherche d'un redacteur 
en chef qui assumera l'entiere responsabilite du con­
tenu de cette publication des le 1 er mars 1989. 

La RCO * CJO est un trimestriel, organe officiel de 
communication de !'Association canadienne des 
optometristes (ACO). La revue est tiree a environ 
3 500 exemplaires. 

Le candidat ideal au poste de redacteur en chef est un 
optometriste aux interets tres diversifies et possedant 
un reseau bien etabli de contacts a jour sur les aspects 
cliniques, universitaires, historiques, politiques, profes­
sion nels et administratifs de l'optometrie au Canada. 
Le redacteur en chef releve du Comite national des 
publications de I'ACO et, par lui, du president et du 
Conseil de !'Association, qui ont l'autorite definitive et 
Ia responsabilite de Ia publication de Ia Revue. 

Le poste de redacteur en chef n'est pas un poste a 
plein temps et remunere. Son titulaire re9oit plut6t des 
honoraires lorsqu'il a termine chacun des numeros 
trimestriels de Ia RCO * CJO. 

Les candidats interesses sont invites a faire parvenir 
leur demande et leur curriculum vitae au plus tard le 
mardi 31 janvier 1989 au President de !'Association 
canadienne des optometristes, Piece 301 , 1785, pro­
menade Alta Vista, Ottawa (Ontario) K1 G 3Y6. 
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