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CURRENT PROBLEMS

Trauma can result in a wide spectrum of
tissue lesions of the globe, optic nerve,
and adnexa, ranging from the relatively
superficial to vision threatening. Our

understanding of the pathophysiology and manage-
ment of these disorders has advanced tremendously
over the last 30 years, and it is critical that a standard-
ized classification system of terminology and assess-
ment be used by both ophthalmologists and non-
ophthalmologists when describing and communicating
clinical findings. A uniform classification system
enables this accurate transmission of clinical data, facil-
itating the delivery of optimal patient care as well as
further analysis of the efficacy of medical and surgical
interventions.

Without a standardized terminology of eye injury
types, it is impossible to design projects such as the
development of the OTS, to plan clinical trials in the
field of ocular trauma, and to communicate unam-
biguously between ophthalmologists. Multiple exam-
ples from the literature demonstrate the lack of
definitions, with obvious implications.

Blunt injury
• If the consequences are blunt, it is a contusion (closed

globe injury).1

• If the inflicting object is blunt, it is either a contu-
sion or a rupture (open globe injury).2 To add to the
confusion, the two terms have even been thrown
together as contusion rupture.3 Because the word
“blunt” is ambiguous and contusion and rupture

have vastly different implications, it is best to elim-
inate “blunt” from the eye injury vocabulary.

Blunt nonpenetrating globe injury3

• Do sharp nonpenetrating injuries also occur?

Blunt penetrating trauma4

• Aren’t all penetrating injuries sharp?

Sharp laceration5

• Is there a laceration that is blunt?

Blunt rupture6

• Is there a rupture that is sharp?

An unambiguous system in ocular traumatology
must satisfy the following three criteria.

1. Each term has a unique definition. Currently, it is
exceptional that definitions in publications are pro-
vided at all or that their use is enforced.7

2. No term can be applied for two different injuries. Unfor-
tunately, numerous examples show that the same
term is used to describe two distinctly different
clinical entities. For example, perforating can mean
an injury with an entrance wound only8 or one
with both an entrance and an exit wound.9

3. No injury is described by different terms. Unfortu-
nately, numerous examples show just the opposite.
For example, an injury with both entrance and exit
wounds is referred to as double penetrating,10 double
perforating,11 and perforating,12 or the same injury is
alternatively referred to either as penetrating or as
perforating even within the same article.13

Chapter 1

BETT: THE TERMINOLOGY
OF OCULAR TRAUMA

Ferenc Kuhn, Robert Morris, and C. Douglas Witherspoon
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BIRMINGHAM EYE TRAUMA
TERMINOLOGYa

BETT satisfies all criteria for unambiguous standard
terminology by:
• providing a clear definition for all injury types

(Table 1–1); and
• placing each injury type within the framework of a

comprehensive system (Fig. 1–1).

The key to BETT’s logic is to understand that all
terms relate to the whole eyeball as the tissue of ref-
erence.b In BETT, a penetrating corneal injury is unam-
biguously an open globe injury with a corneal wound;
the same term had two potential meanings before:

b When the tissue of reference changes, the terminology must
reflect that; for example, in the sentence in Chapter 24: “The IOFB
must possess certain energy to perforate the eye’s protective wall”,
the tissue of reference is obviously the sclera/cornea. If the object
penetrates either of these tissues, it does not become intraocular but
remains intrascleral/corneal (see reference 72). Perforation means
that the object entered the tissue on one side and left it on the other
side, thus becoming an IOFB.

1. An injury penetrating into the cornea (i.e., a partial-
thickness corneal wound: a closed globe injury) or

2. An injury penetrating into the globe (i.e., a full-
thickness corneal wound: an open globe injury).

BETT15 has been endorsed by several organizations
including the American Academy of Ophthalmology,
International Society of Ocular Trauma, Retina Soci-
ety, United States Eye Injury Registry and its 25 inter-
national affiliates, Vitreous Society, and the World
Eye Injury Registry. It is mandated by several jour-
nals such as Graefe’s Archives, Journal of Eye Trauma,
Klinische Monatsblätter, and Ophthalmology.

Therefore, it is desirable that BETT becomes the
language of everyday clinical practice.

TABLE 1–1 TERMS AND DEFINITIONS IN BETT*

Term Definition and Explanation

Eyewall Sclera and cornea
Although technically the eyewall has three coats posterior to the limbus, for clinical and practical
purposes, violation of only the most external structure is taken into consideration

Closed globe injury No full-thickness wound of eyewall
Open globe injury Full-thickness wound of the eyewall
Contusion There is no (full-thickness) wound

The injury is due to either direct energy delivery by the object (e.g., choroidal rupture) or the changes
in the shape of the globe (e.g., angle recession)

Lamellar laceration Partial-thickness wound of the eyewall
Rupture Full-thickness wound of the eyewall, caused by a blunt object

Because the eye is filled with incompressible liquid, the impact results in momentary increase in IOP.
The eyewall yields at its weakest point (at the impact site or elsewhere; e.g., an old cataract wound
dehisces even though the impact occurred elsewhere); the actual wound is produced by an inside-out
mechanism

Laceration Full-thickness wound of the eyewall, caused by a sharp object
The wound occurs at the impact site by an outside-in mechanism

Penetrating injury Entrance wound
If more than one wound is present, each must have been caused by a different agent

Retained foreign object(s)
Technically a penetrating injury, but grouped separately because of different clinical implications

Perforating injury Entrance and exit wounds
Both wounds caused by the same agent

*Some injuries remain difficult to classify. For instance, an intravitreal BB pellet is technically an IOFB injury. However, because this is a
blunt object that requires a huge impact force if it enters, not just contuses, the eye, there is an element of rupture involved. In such situa-
tions, the ophthalmologist should either describe the injury as “mixed” (i.e., rupture with an IOFB) or select the most serious type of the
mechanisms involved (see Chapter 3).

a Standardizing injury types also has far-reaching prognostic
implications (see Chapter 3). For instance, many variables charac-
terize an object (e.g., aerodynamics, kinetic energy).14 The most
important, kinetic energy is determined by the mass and
the velocity Blunt objects need higher kinetic
energy to enter the eye (rupture) and are thus capable of inflicting
more damage than sharp objects (laceration). Even when the blunt
object causes a closed globe injury (contusion), the visual conse-
quences can be more devastating (e.g., choroidal rupture at the
fovea) than in eyes with an open globe trauma (e.g., retinal tear).

E = 1�2mv2.(v);
(m)(E),
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Figure 1–1 BETT. The double-framed boxes show the diagnoses that are used in clinical practice.
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Because the visual system alone provides
more input to the brain than all other
senses combined, vision loss can have a
devastating impact on people’s lives.

PEARL... In our daily medical prac-
tice, we usually narrow our focus on

acute care, to minimize the impact of a disease
on an organ or system. Trauma, however, has a
much greater impact; for example, eye injury
affects the quality of life of the individual far
beyond the globe.

Health care promotes health: a condition of optimal
physical, mental, and social well-being (WHO definition).

aUsed by the WHO for the ICD (ICD-9 and ICD-9-CM in the
United States)2,3 and the ICIDH.4

With a focus different from that of acute care, rehabil-
itation medicine, irrespective of the organ system
involved, tries to reduce the functional impact of the
impairment so that the individual can maintain:

• independence;
• productive activity; and
• life satisfaction.

REHABILITATION GOALS

Rehabilitation is best approached (see Table 6–1) via
the following four terms1,a .

1. Disorder (describing aspects of the organ’s condi-
tion, i.e., anatomic/structural changes).

TABLE 6–1 ASPECTS OF VISION LOSS*

The Organ The Person

Aspects Structural change, Functional change Skills, abilities of the Societal, economic
anatomic change at the organ level individual consequences

Neutral terms Health condition Organ function Skills, abilities Social participation
Loss, limitation Disorder, injury Impairment Disability Handicap
ICIDH Disorder Impairment Disability Handicap
ICIDH Structural change Functional change, Activity+ Participation+

impairment performance code performance code
Application to Eye diseases “Visual functions” “Functional vision” Vision-related quality

vision measured described qualitatively, of life
quantitatively (e.g., (e.g., reading ability)
visual acuity)

*Vision loss can be approached from different points of view. The different aspects are sometimes described by different names.

Chapter 6

REHABILITATION OF PATIENTS
WITH OCULAR TRAUMA

Donald C. Fletcher and August Colenbrander
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*An ophthalmologist is quite comfortable dealing with items listed on the left but 
probably less comfortable dealing with items on the right. Patients need attention to all 
aspects of their vision loss; ideally, teamwork develops between the different 
professionals working on the right side: occupational therapists; social workers; nurses 
(diabetic educators, psychiatric etc.); special education teachers; orientation and mobility 
specialists.

Visual disability Visual handicapVisual disorder Visual impairment

the organ

Anatomical
changes

Functional
changes

Skills and
abilities

Social and economic
consequences

the person

quality of the eye quality of life

Medical 
and surgical 
intervention

Visual aids,
adapted
equipment

Social interventions, training
counseling, education

FIGURE 6–1 Modes of intervention. (From International Classification of Impairments, Activities and Participation
[ICIDH-2-Beta-2]. Geneva: World Health Organization, under development. Available at www.who.ch/icidh.)

2. Impairment (describing aspects of the organ’s condi-
tion, i.e., functional changes such as visual acuity
field loss at the organ level).

3. Disability (describing aspects of the person’s condi-
tion, i.e., generic skills and abilities).

4. Handicap (describing aspects of the person’s condi-
tion, pointing to the social and economic conse-
quences of a loss of abilities).

PEARL... In colloquial use, persons
with severe vision loss are often called

“blind.” This term is inappropriate as most peo-
ple have residual vision.

Improving participation is the ultimate goal of all
medical and social interventions. There are obvious
links between them: a disorder may cause an impair-
ment, which may cause a loss of abilities, which may
cause a lack of participation. Each of these links may
be aggravating or compensating, and the very pos-
sibility of rehabilitation depends on this flexibility.
For example:

• medical/surgical interventions can reduce disorder-
related impairment;

• assistive devices may improve abilities in the pres-
ence of a given impairment;

• changes in the human and physical environment may
increase participation regardless of reduced abilities.

The art of rehabilitation is to manipulate each of
these links so that a given disorder results in the least
possible loss of participation.

TEAMWORK

Figure 6–1 illustrates that different interventions, pro-
vided by different professionals, are needed at differ-
ent points in the chain. Because ophthalmologists are
early participants, it is their responsibility to call upon
other team members appropriately.

RANGES OF VISION LOSS

The simplest scale, adopted by the WHO in 1974, has
three ranges:

1. normal vision (normal and near-normal);
2. low vision (moderate, severe, profound); and
3. blindness (near blindness, total blindness).
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P I T F A L L

Although labeling (or pronouncing) patients
as legally blind may give them certain bene-
fits, it is often counterproductive to efforts to
convince them that their remaining vision is
still useful. To call a person with severe vision
loss “legally blind” is as preposterous as call-
ing a person who is severely ill “legally dead.”

By acknowledging the “low-vision” range,b this
scale has abandoned the old dichotomy between
those who are considered “legally sighted” and those
who are considered “legally blind.”c

For more detailed reporting, the three main ranges can
be divided into seven subranges, each equivalent to four
lines on a standardized acuity chartd (see Table 6–2).

b Gerald Fonda, M.D., started the first Low Vision Service (1953)
at the New York Lighthouse and has been credited with coining
the term “low vision.” The word low indicates that it is not normal
vision; the word vision indicates that it is not blindness. The term
has gradually replaced other terms such as “partially sighted,”
“partially blind,” and “residual vision.” The revision proposals for
the Eye Section of ICD-9 were prepared by the Committee on Infor-
mation of the International Council of Ophthalmology and the
Committee on Terminology of the American Academy of Ophthal-
mology. They became official when accepted by the World Health
Assembly (Geneva, 1976) and also became part of ICD-9-CM in the
United States.

cFor rehabilitation purposes, “blindness” is reserved for total
vision loss.

TABLE 6–2 LEVELS OF VISUAL PERFORMANCE AND CORRESPONDING READING AIDS

Classification of
Visual Performance Disability Estimates Visual Devices for Reading

(Near) Normal Normal performance and normal reading Reading distance �33 cm. Regular 
normal (20/12, 20/16, distance. (The scale extends beyond 20/20 bifocals (up to 3 D)
vision 20/20, 20/25) and “normal” [average] vision is 720/20)

Near normal Individuals can function fairly normally but Reading distance 33–20 cm. Stronger
(20/30, 20/40, have no visual reserve. Normal performance bifocals (3–5 D). Low-power
20/50, 20/60) using shorter reading distance magnifier (5 D)

Low Moderate low Educational assistance is often made available. Reading distance 16–10 cm. Half
vision (20/70, 20/80, (Near) normal performance with magnifiers eyeglasses (6–10 D) (with prisms

20/100, 20/125, and other devices for binocularity). 
20/160) Stronger magnifiers (78 D). Video-

magnifier

Severe low This corresponds to what was previously called Reading distance 8–5 cm (cannot be
(20/200, 20/250, “legal blindness” in the United States. Slower binocular). High-power reading 
20/300, 20/400) than normal with visual devices lens (12–20 D). High-power 

magnifiers ( 716 D). Videomagnifier

Profound low This is the “legal blindness” level for many Reading distance 4–2 cm (cannot be
(20/500, European countries and for the WHO. Reading binocular). High-power reading 
20/600, more laborious with visual devices lens (24–48 D). High-power 
20/800, magnifiers (728 D). Videomagnifier.
20/1000) Talking books and vision

substitution*

Blind- Near Vision is unreliable but can still be an adjunct to Videomagnifier. Talking books and 
ness (20/1250, nonvisual skills vision substitution*

20/1600,
20/2000,
20/2500)

Blind- Total The term “blindness” should be used only for Talking books and vision substitution*
ness (NLP) eyes with NLP vision

*Vision substitution is any technique in which a sense other than vision is used to accomplish the task, for example, Braille or using a
computer with voice synthesis.

d Official U.S. Health Care classification ICD-9-CM 3, category 369.
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REHABILITATION ISSUES

Ocular trauma most commonly results in monocular,
not bilateral, vision loss. However, even minimal
monocular impairment can lead to:

• a perceived loss of depth perception; and
• a vague awareness that vision is not what it used

to be.

With a significant decrease, especially if the
affected eye is the dominant eye, the patient’s view of
the world can drastically change.

These problems almost invariably improve with
time. The visual system has remarkable plasticity even
into the geriatric years. With experience, the brain finds
innovative ways to interact with the environment. For
example, people who previously used binocular parallax
for stereopsis now use movement parallax by shifting
their head to left and right to see an object from differ-
ent viewpoints, or they may turn the object itself.

PEARL... The key to rehabilitation of
almost all people with visual impairment,

whether monocular or binocular, is not to let
them give up. Patients should be strongly
encouraged not to stop performing activities
they have a reasonable chance of making adap-
tations for. The old adage “practice makes per-
fect” definitely applies to the visual system:
there are eye surgeons and jewelers who are
monocular and golfers who are bilaterally blind.

The effects of ocular trauma on the individual are
far greater than just visual impairment (e.g., loss of
work or school, restrictions on physical activity dur-
ing recovery). These can have dramatic effects on the
individual even if full visual recovery is eventually
achieved. The physician must play an important role
in minimizing the negative consequences of the
trauma by stating emphatically and repeatedly that
normal physical activity can and should be resumed.

REASSURANCE THERAPY

PEARL... Lack of confidence can
multiply the functional impact of vision

loss. Reassurance therapy should therefore be a
part of every ophthalmologist’s therapeutic
armamentarium by providing a credible and
acceptable prognosis (see Chapters 3 and 5).

• Be as specific as possible with respect to the
patient’s particular situation regarding what the
patient can and cannot do.

• Seek out and stress all positive aspects.
• Do not volunteer negative and threatening facts

unless the patient truly must know them (e.g.,
informed consent for surgery requires general
knowledge that not every operation is successful).

• Be realistic (even somewhat pessimistic): avoid
raising the patient’s expectations so high that they
exceed the physician’s ability to deliver (see Chap-
ters 7 and 8).

• Banish unwarranted fears—patients usually imag-
ine that problems are worse than they actually are.

• Be aware of the power of the placebo effect5 lest
you grossly overvalue the effect of your medica-
tion or intervention and avoid the negative
placebo: it is one of the most toxic and destructive
elements in the practice of medicine.

• Refer the patient to a practitioner who has experience
with vision loss.

PEARL... Having good vision, oph-
thalmologists probably exaggerate their

own fears of vision loss, making it difficult
to realize how well patients can cope with
the loss. It is very helpful for the physician to
visit a local agency for the “blind”; with such
personal experience, your subsequent com-
ments to your patients will be much more
convincing.

SUMMARY

Traditional eye care treats the eye’s anatomic abnor-
malities; low-vision rehabilitation addresses the con-
sequences. For this, a team approach is needed in
which the ophthalmologist is one of several profes-
sionals. Such a team must include the patient.

PEARL... In the traditional model,
the physician is the source of the action

while the patient is asked for compliance. In
the rehabilitation model, the patient is the
source of the action while the physician pro-
vides guidance.
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Rehabilitation training teaches patients how best to
use residual vision and offers practical adaptations for
activities of daily living. It builds the confidence nec-
essary for ongoing creative problem solving. Even
when nothing can be done for the fovea or other eye
structures, rehabilitation can do much to improve the
individual’s life.

PEARL... Ophthalmologists should
render care to the person,e not just to the

eyeballs. Every effort should be made to help
patients achieve a positive attitude about their abil-
ity to use residual vision successfully and live a full
and enjoyable life as a visually impaired person. As
Victor Frankel said, “everything can be taken from
a man but one thing, the last of the human free-
doms—to choose one’s attitude in any given set of
circumstances, to choose one’s own way.”6

TABLE 6–4 PERCENTAGES OF VISUAL SYSTEM IMPAIRMENT IN RELATION TO IMPAIRMENT OF THE WHOLE PERSON

Visual Whole Visual Whole Visual Whole Visual Whole Visual Whole Visual Whole
System Person System Person System Person System Person System Person System Person

0 0 15 15 30 28 45 42 60 57 75 71

1 1 16 15 31 29 46 43 61 58 76 72

2 2 17 16 32 30 47 44 62 59 77 73

3 3 18 17 33 31 48 45 63 59 78 74

4 4 19 18 34 32 49 46 64 60 79 75

5 5 20 19 35 33 50 47 65 61 80 76

6 6 21 20 36 34 51 48 66 62 81 76

7 7 22 21 37 35 52 49 67 63 82 77

8 8 23 22 38 36 53 50 68 64 83 78

9 8 24 23 39 37 54 51 69 65 84 79

10 9 25 24 40 38 55 52 70 66 85 80

11 10 26 25 41 39 56 53 71 67 86 81

12 11 27 25 42 40 57 54 72 68 87 82

13 12 28 26 43 41 58 55 73 69 88 83

14 13 29 27 44 42 59 56 74 70 89 84

90–100 85

eTables 6–3 through 6–5 show the relations between disability of
the eye or eyes and disability of the person.

TABLE 6–3 VISUAL ACUITY AND THE CORRESPONDING

PERCENTAGES OF CENTRAL VISION LOSS

Loss of
Central

Visual Acuity Vision (%) 

English Metric 6 Metric 4

20/15 6/5 4/3 0

20/20 6/6 4/4 0

20/25 6/7.5 4/5 5

20/30 6/10 4/6 10

20/40 6/12 4/8 15

20/50 6/15 4/10 25

20/60 6/20 4/12 35

20/70 6/22 4/14 40

20/80 6/24 4/16 45

20/100 6/30 4/20 50

20/125 6/38 4/25 60

20/150 6/50 4/30 70

20/200 6/60 4/40 80

20/300 6/90 4/60 85

20/400 6/120 4/80 90

20/800 6/240 4/160 95
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TABLE 6–5 LOSS OF EYE VERSUS IMPAIRMENT OF THE VISUAL SYSTEM AND

IMPAIRMENT OF THE WHOLE PERSON

Impairment Impairment
of The Visual of The Whole
System (%) Person (%)

Total loss of vision, 25 24
one eye

Total loss of vision, 100 85
both eyes

1. Colenbrander A. Dimensions of visual performance,
Low Vision Symposium, American Academy of Oph-
thalmology. Trans Am Acad Ophthalmol Otolaryngol.
1977;83:332–337.

2. International Classification of Diseases, 9th Revision—Clin-
ical Modification (ICD-9-CM). 1st ed. Ann Arbor, Mich:
Commission on Professional and Hospital Activities;
1978. Later editions by U.S. Public Health Service, 1980
and by Med-Index, 1991.

REFERENCES

3. International Classification of Diseases, 9th Revision
(ICD-9). Geneva: World Health Organization; 1977.

4. International Classification of Impairments, Disabilities and
Handicaps. Geneva: World Health Organization; 1980.

5. Havener W. Low Vision Rehabilitation—Caring for the
Whole Person. Chapter 8. American Academy of Oph-
thalmology. Monograph 12.

6. Frankel V. Man’s Search for Meaning. 4th ed. Boston:
Beacon Press; 1992.

OCT06Fletcheretal-f  04-09-2001  9:51 AM  Page 32


