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Fig. 5 Large, discrete, irregular
shaped area ofhomogeneous
pale pink material within the
ultrasonically induced lens opacity.
(Haematoxylin and eosin, x 18).

that all untreated lenses developed mild generalised
cataract within three weeks. All lesions that received
the contiguous mode of treatment had no local or
general extensions. Two of the four lenses that
received the discrete mode of treatment showed
limited local extension, which stabilised after about
10 days. None of the lenses receiving the discrete

Fig. 6 Photomicrograph: Smallglobular1structuresand granular
brown pigment within the
ultrasonically induced lens opacity.
(Haematoxylin and eosin, x 180).

form of treatment showed any general extension of
the cataract induced by the capsular tear (Figs. 4a, b).
In addition none of the ultrasonically induced catar-
acts grew in size over the study period.

Light microscopic examination of a lens treated
with the contiguous mode showed the following
features. In the inner cortical region the lens fibres
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were interrupted by large, multiple, discrete, irregu-
lar shaped areas of homogeneous pale pink appear-
ance (Fig. 5). At the periphery of these homogeneous
areas small globular structures of varying sizes were
frequently seen. Within the homogeneous areas
granular brown pigment was occasionally observed
(Fig. 6). The lens fibres immediately adjacent to the
homogeneous areas occasionally showed minimum
disorganisation. The remaining lens fibres outside
the treated areas appeared normal.

In a lens treated by the discrete method lenticular
changes were similar to those noted above except
that the lesion was smaller and more sharply de-
lineated. It was also situated in the inner cortical
zone. The lesion in this lens contained a larger
amount of granular brown pigment than the other
lens.

Discussion

In this animal study we have demonstrated that the
development of a generalised traumatic cataract
following capsular rupture can be prevented by the
use of a matrix of ultrasonically induced lens opacities
that are small, localised, and stable. This therapy
could be used in the management of lens injury in
humans. The usual treatment for a lens with a
medium or large capsular rupture is its rapid removal,
since generalised cataract develops very frequently.
However, small through-and-through intraocular
injuries due to foreign bodies may heal without
cataract formation, as may small peripheral tears.
Early removal of the lens is technically easier and
associated with less uveitis and more rapid visual
rehabilitation.2 '4However, there are major problems
associated with monocular aphakia, particularly in
the very young. If an otherwise clear lens with a
damaged capsule could be saved, this would offer a
considerable advantage for preserving useful binocu-
lar vision. Eagling'5 found that, in seven out of eight
patients under the age of 8 years with a penetrating
injury} involving only the lens and cornea, the visual
acuity was less than 6/18 at 18 months. In comparison
65% of a group of all patients with similar injuries
achieved a visual acuity of 6/12 or better. In addition
12 of her 20 patients successfully fitted with contact
lenses complained of diplopia.'5

This method of ultrasonically sealing lens capsular
tears might allow retention of an injured lens if the
following conditions are met. Firstly, the capsular
damage must be outside the visual axis. Secondly, the

time lapse between injury and ultrasonic sealing must
be relatively short, probably less than 24 hours.
Thirdly, the safety of the procedure needs further
evaluation, particularly in respect of whether ultra-
sound application results in increased technical diffi-
culties with subsequent lens removal, should this
prove necessary. Further studies are needed to
delineate the operative mechanism responsible for
'sealing' the lens capsular tear, to identify optimal
exposure levels, and to study the long-term benefits
of this procedure. The initial results are promising,
and together with other advantages of ultrasonic
therapy they offer prospects of a practical, easy-to-
use technique.
This work was supported in part by NIH Grants EY03174 (D J
Coleman) and EY01480 (F I Lizzi), the Dyson Foundation, and
Research to Prevent Blindness, Inc.

References

1 Muga R, Maul E. The management of lens damage in perforating
corneal lacerations. Br J Ophthalmol 1978; 62: 784-7.

2 Kearns WP. A retrospective evaluation of the traumatic cataract.
Ann Ophthalmol 1977; 9: 1271-4.

3 Perlman EM, Albert DM. Clinically unsuspected phacoana-
phylaxis after ocular trauma. Arch Ophthalmol 1977; 95: 244-6.

4 Buschchmann W, Waller W, Gehrig V, Vogt E. Experimental
studies on the treatment of lens capsule perforations. Abstracts
of the 20th meeting of the Association for Eye Research:
Ophthalmic Res 1980; 12: 146.

5 Riebel 0. Extraction of magnetic foreign bodies from the clear
lens. Am J Ophthalmol 1979; 88: 935-8.

6 Coleman DI, Lizzi FL, Driller J, et al. Therapeutic ultrasound in
the treatment of glaucoma. Part II: Clinical applications. Oph-
thalmology (Rochester) 1985; 92: 347-53.

7 Lizzi FL, Coleman DJ, Driller J, Franzen LA, Jakobiec FA.
Experimental, ultrasonically induced lesions in the retina,
choroid and sclera. Invest Ophthalmol Vis Sci 1978; 17: 350-60.

8 Coleman DJ, Lizzi FL, Jakobiec FA. Therapeutic ultrasound in
the production of ocular lesions. Am J Ophthalmol 1978; 86:
185-92.

9 Lavine 0, Langenstrass K, Bower C, Fox F, Griffing V, Thaler
W. Effect of ultrasonic waves of the refractive media of the eye.
Arch Ophthalmol 1952; 47: 204-19.

10 Torchia RT, Purnell EW, Sokullu A. Cataract production by
ultrasound. Am J Ophthalmol 1967; 64: 305-9.

11 Coleman DJ, Lizzi FL, Burt WJ, Wen H. Properties observed in
cataracts produced experimentally with ultrasound. Am J Oph-
thalmol 1971; 71: 1284-8.

12 Lizzi FL, Packer AJ, Coleman DJ. Experimental cataract
production by high frequency ultrasound. Ann Ophthalmol 1978;
10: 934-42.

13 Coleman DJ, Lizzi FL, Chang S, Driller J. Applications of
therapeutic ultrasound in ophthalmology, Prog Med Ultrasound
1981; 2: 263-70.

14 Jain IS, Bansal SL, Dhir SP, Kaul RL, Gangwar MS. Prognosis
in traumatic cataract surgery. J Pediatr Ophthalmol 1979; 16:
301-5.

15 Eagling EM. Perforating injuries of the eye. Br J Ophthalmol
1976; 60: 732-6.

649

 group.bmj.com on February 13, 2012 - Published by bjo.bmj.comDownloaded from 

http://bjo.bmj.com/
http://group.bmj.com/


doi: 10.1136/bjo.69.9.645
 1985 69: 645-649Br J Ophthalmol

 
D J Coleman, F L Lizzi, J H Torpey, et al.
 
focused ultrasound.
capsular tears with intense 
Treatment of experimental lens

 http://bjo.bmj.com/content/69/9/645
Updated information and services can be found at: 

These include:

References
 http://bjo.bmj.com/content/69/9/645#related-urls

Article cited in: 

service
Email alerting

the online article.
article. Sign up in the box at the top right corner of 
Receive free email alerts when new articles cite this

Notes

 http://group.bmj.com/group/rights-licensing/permissions
To request permissions go to:

 http://journals.bmj.com/cgi/reprintform
To order reprints go to:

 http://group.bmj.com/subscribe/
To subscribe to BMJ go to:

 group.bmj.com on February 13, 2012 - Published by bjo.bmj.comDownloaded from 

http://bjo.bmj.com/content/69/9/645
http://bjo.bmj.com/content/69/9/645#related-urls
http://group.bmj.com/group/rights-licensing/permissions
http://journals.bmj.com/cgi/reprintform
http://group.bmj.com/subscribe/
http://bjo.bmj.com/
http://group.bmj.com/

