
 
Tumors of the posterior iris, ciliary body, and adjacent peripheral retina 
are among the most difficult intraocular lesions to diagnose and follow. 
Ocular ultrasound is an excellent tool in evaluating these lesions but has 
several limitations. We describe the use of infrared transillumination 
(IR-T) videography as a complimentary imaging modality for the 
evaluation and ongoing management of these lesions. We discuss the 
advantages and features of this modality based on nearly two decades of 
experience with its use.  
 

 
From July 1991 to July 2010, 46 patients at the University of Iowa underwent IR-
T videography to evaluate tumors of the posterior iris, ciliary body, and 
peripheral retina.  Twenty of the 46 studies demonstrate anterior tumor extent; 
several studies demarcate the entire boundaries of a lesion. Five of 20 eyes 
underwent enucleation; in each case, tumor dimensions on IR-T compared 
favorably with dimensions on ultrasound and gross pathology. Eight of 20 eyes 
underwent I-125 plaque brachytherapy, based on IR-T measurements.  There have 
been no tumor recurrences in any of these eyes.  The remaining 7 tumors were 
treated with excision or observation. Photographic case: A 44-yo woman was 
referred for an enlarging darkly pigmented scleral mass measuring 2.9 x 3.0mm 
on external examination (see Image #1, at left). IR-T videography showed a much 
larger 8 x 6mm oval plaque extending over an area of the ciliary body (see Image 
#2, at left). Fundoscopy localized the posterior edge of the tumor to the pars 
plana. Standardized echography showed a tumor height of 2.3 mm. FNAB 
confirmed the diagnosis of melanoma. Brachytherapy based on IR-T dimensions 
was performed, and the tumor has remained involuted on follow-up for 6 yrs.  
 

 
A Donpisha low light black and white charged coupled device (CCD) video 
camera is mounted next to a slit lamp biomicroscope in an exam room.  A 
Javelin 18-108mm F 2.5 macro TV zoom lens is attached and the patient is 
positioned at the slit lamp chinrest 12cm from the camera lens. The room is 
darkened and a Finhoff transilluminator is held in contact against an area of 
anesthetized conjunctiva distant from the area of interest. Video footage is 
obtained and compared at successive visits. Lesion dimensions are 
compared with spatial information obtained by ocular ultrasound and by 
gross pathology examination following enucleation, where applicable.  
 

 
IR-T videography is a highly useful modality to define and follow the margins of 
intraocular tumors involving the ciliary body, iris, and peripheral retina. IR-T is 
easily and rapidly performed, comfortable for the patient, and requires 
inexpensive technology that is widely available. Limitations arise in cases of 
minimally pigmented lesions and when other pigmented material such as 
hemorrhage obscures lesion borders.  
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Abstract: Infrared and visible light videography is
used to study and document pupillary behavior in the
darkness, to transilluminate the anterior segment, to
observe nystagmus, to study ocular motility, and to
create instructional videotapes. Since infrared videog-
raphy of the eyes can be done in total darkness, some
new observations of clinical value can be made.

A clinician usually looks at the pupils in the light, and
when the lights are extinguished, the pupils cannot be
seen without special equipment. There is some clini-
cally valuable information that is not obtained in a
routine ocular examination because it is only available
in the dark.

Infrared photography has been available to help
obtain images in the dark since the 1930s, but is now
seldom used. 1 In 1982, at the suggestion of Lawrence
Tychsen, MD, we developed an infrared video instru-
ment that gave us a way of seeing pupils in darkness.
Since melanin in the iris reflects infrared light (e.g.
dark brown irides appear brighter in infrared than
light brown irides), even heavily pigmented irides con-
trast well with the black pupils. Using infrared videog-
raphy, we found that we could see patients' pupils,
crystal clear, magnified, side by side, and dilated (be-
cause they were in the dark). The instrument is also
helpful in observing and documenting nystagmus, eye
and facial movement disorders, and for transilluminat-
ing the anterior segment. This instrument is not by
itself a pupillometer, in that it does not digitize the
pupil image for computer analysis. It is a tool for the
clinician who needs a better view of his patient's pupils
or eye movements, especially in the dark.

Instrumentation

The entire infrared video instrument is contained on a
small mobile cart (Fig 1). A high-resolution (with
greater than 600 lines of horizontal resolution), black-
and-white Ultricon camera (RCA TC2012/U tube), sen-
sitive to visible and near infrared light (more than 50%
efficiency at 900 nm), is placed on a tabletop tripod. A
special close-focus macro zoom lens (Javelin JL35X
18-108 mm, f2.5) is used that allows any image magni-

Figure 1: Ophthalmologist examining a patient with the infrared video
system. For photographic purposes, the monitor has been reposi-
tioned.

fication from full-face to a closeup of one eye. A custom-
machined base-out prism-bar set (Hansen Ophthalmic
Development Lab) can be placed in front of the lens to
give a magnified view of both eyes side by side, eliminat-
ing the nose (Fig 2). The prism pairs, ranging from 5 to

Figure 2: Photograph from videotape showing two eyes and the light
pipe used for pupil examination, as seen through the prism-bar set in
infrared illumination.
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Figure 4: Photographs from videotape imaging an iris tumor using direct illumination (A) and transillumination (B).

3Β). 6 Patient examinations can be recorded and subse-
quent visits can be compared.

The size, extent, and translucency of various ante-
rior segment masses can be seen, documented on video-
tape, and followed. Any hyperpigmentation of the con-
junctiva, iris, or ciliary body (e.g. caused by a melanoma
or neurofibroma) can be seen as a dark shadow (Figs
4A and 4Β). Dark cysts in the chamber angle light up
brightly, confirming their cystic nature. Some foreign
bodies have been located preoperatively. Even the bays
of the ora serrata can be counted. Enucleated globes
can be transilluminated with the light pipe to give a
clearer picture of the contents before it is decided
where to section the eye. Surgical procedures that
disrupt posterior iris pigment, such as cataract extrac-
tion and intraocular lens placement, can be monitored
and studied.

Ocular Motility Studies

Since the camera is sensitive to both visible and infra-
red light, it can be used without its infrared capabili-
ties, using only visible light. Full-face images and audio
of patients can be obtained during interviews. Move-
ment abnormalities, such as facial palsies or hemifacial
spasms, can be recorded. Strabismus motility examina-
tions, gaze palsies, cranial nerve palsies, and various
kinds of ptosis can be demonstrated. Nystagmus can be
observed in much greater detail and evaluated in "slow
motion." Even the conjunctival blood vessels can be
studied with suitable filters. Videotaped patient find-
ings have been used to produce educational programs,
and gather data for many research projects.

Infrared videography is an excellent method for ob-
serving and recording certain features of the eyes, thus
helping the clinician to make observations of diagnos-
tic importance. This technique has become essential in
daily patient management, resident training, and oph-

thalmic research at the University of Iowa's Depart-
ment of Ophthalmology.
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The Don Wong Award, initiated in 1990, is bestowed upon
the best oral presentation, representing outstanding aca-
demic achievement in ophthalmic photography, delivered
at the annual meeting of the Ophthalmic Photographers'
Society.

 IMAGE #2: IR TRANSILLUMINATION PHOTO, LEFT EYE 


