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WARNINGS

"o Read this Operator Manual carefully before using this instru-\
ment for proper and safe operation.

e Do not use procedures other than those specified in this
manual.

¢ Only well-trained personnel should operate the instrument.

e Keep the Operator Manual in a place where you can easily
access it when operating the instrument.

¢ For any questions about the instrument or the manual, con-
\_ tact your Tomey representative or local distributor.

)
e DO NOT REMOVE THE OUTER COVER of the
A instrument. If you do, you may be subjected to
DANGER direct high voltage.

® ALWAYS use a clean probe for eye measurements
A (see section 10.2.1).
WARNING

* NEVER use the probe if there is any visible dam-
age to its tip. Such use may cause an incorrect
measurement and/or damage to the cornea.

e This instrument is designed exclusively for oph- )
A thalmic use. DO NOT use the instrument for any
CAUTION other purpose.

* The controlling voltage, pulse repetition frequen-

cy and pulse duration of the ultrasound output
are fixed; they CANNOT be changed.

e DO NOT use cables or memory cards other than
those specified in the manual. Such connection
\_ may result in damage to the instrument. J

WARNINGS
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SYMBOLS USED IN THIS MANUAL

The symbols used in this manual represent the following:

CAUTION

SYMBOLS

This is a precaution that, if unheeded, will result in a hazardous
situation where there is an imminent danger of serious injury
or death.

This is a precaution that, if unheeded, may cause a hazardous

situation where there is the possibility of serious injury or
death.

This is a precaution that, if unheeded, may cause minor or
moderate injury or property damage.

This is a special precaution that is related, either directly or
indirectly, to personal safety or to protection of property.
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1. PRIOR TO USE

in order to operate it properly and safely.

¢ Do not use any procedures that are not specified in the manual.

Cm| ® Read this Operator Manual carefully before using the instrument

1.1 Cautionary Notes

p

: ¢ Only well-trained personnel should operate this instrument.
[}

\

When installing this instrument, observe the following:
CAUTION . . . . .
- Do not install the instrument in a place where it might be

exposed to moisture or chemicals.

- Do not install the instrument in a place where it is subject to
adverse conditions, such as direct sunlight, high temperature,
excessive humidity, dust, sulfur or salt.

- Ascertain that any adverse factors such as excessive slope,
vibration and impact will not endanger the instrument (includ-
ing during transportation).

- Do not install the instrument in or near the storage area of
chemical substances or where any gas may be generated.

- Follow frequency, voltage and allowable current (or allowable
power consumption) specifications.

- Be cautious of electrical power conditions such as discharge,
polarity, etc.

- Ascertain that the power source is properly grounded.

e Before using this instrument, observe the following:
- Ascertain that all cables and cords are properly connected.
- Carefully inspect the probe tip before using.

¢ While using this instrument, observe the following:

- Always make sure that the patient is comfortable.

- If any complication or abnormality is encountered, either with
the patient or the instrument, ensure the safety of the patient
by discontinuing testing.

- Make sure the patient has no contact with the instrument
(other than the probe) during testing.

e After using this instrument, observe the following:
- Be sure to clean the probes after each use (see section

\ 10.2.1). /

1.1 Cautionary Notes
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/ - When disconnecting the power cord, hold the plug, not the \
A cord, and do not use excessive force.
CAUTION - If you do not plan to use the instrument for a considerable

period of time, refer to Section 10.4 for storage instructions.

¢ In case of a malfunction, do not attempt to repair the instrument
yourself. Place a sign on the instrument indicating that it is mal-
\ functioning and contact your Tomey representative. /

1.2 Unpacking

When unpacking the instrument, make sure that all of the components are present and that
none of them are visibly damaged. If any items are missing or damaged, contact your Tomey
representative.

® Be sure to keep the box and the packing material for use if the

instrument is moved to another location.

List of Components:

* Main unit

* Biometry probe

* Probe holder

e Foot switch

e Power cord

e Memory card

* Biometry test piece

¢ Printer paper

® Dust cover

e Fuses (2)

e Operator manual
Pachymetry Components:

e Pachymetry probe

e Pachymetry test piece

1.2 Unpacking
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1.3 Outline of Operation

The AL-2000 is an ultrasound instrument designed for measuring the axial length of the eye and
the thickness of the cornea for medical ophthalmic use.

Ultrasound energy is emitted from the probe tip. The probe acts as both the transmitter
and receiver of ultrasound energy.

Some of the energy is reflected back toward the probe in the form of echoes. Measurement
data can be calculated based on the time it takes the echoes to travel back to the probe
from the eye and the preset converted velocity.

The time from the echo for the corneal epithelium to the echo for a measuring object is
measured. The length of a biological object is calculated using a set conversion value for
the speed of sound.

L=Vxt/2

where L = length of the biological object
V = converted sound speed
t = measuring time

The axial length and corneal thickness measurement are acquired automatically and do not
depend on the operator's experience and capability.

IOL power calculation can be performed immediately after measuring the axial length. Six
standard IOL formulae are provided.

The instrument can store axial length, corneal curvature and implanted IOL data, on the
basis of which personal lens constants may be determined.

1.4 Software Version

The version of the installed software appears on the monitor when the instrument is turned on.

1.3 Outline of Operation
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2. COMPONENTS
2.1 Front and right side of AL-2000

Printer
Prints measured data and calculated results

Printer Cover
Remove the cover in order to replace the
printer paper.

Power indicator
Lit when power is on.

Probe holders

When the probes are not in use, place
them in the holders.

The upper holder is for the pachyme-
try probe.

The lower holder is for the biometry
probe.

Terminal for Pachymetry Probe
The probe for corneal thickness
measurement is connected here.

Terminal for Biometry Probe
The probe for axial length meas-
urement is connected here.

Memory card
Stores acquired data.

Biometry probe
Use for axial length meas-
urement.

Footswitch
Depress to acquire data in the manual mea-
surment mode

Screen (touch panel)

Measurement data and other information are
displayed on the screen. The instrument is
operated by touching the keys.

2.1 Front and right side of AL-2000
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2.2 Back and left side of AL-2000

Power supply terminal for chin rest fixation light .
Power switch

The power plug for the fixation light for the chin- — -
rest (AL-1100) is inserted here. Press the “I” side of the switch to turn on
the power. Press the “O" side to turn if off.

Contrast adjuster
Controls the contrast of the
screen.

Footswitch Terminal
The footswitch is Tilt stand

connected here. Tilts the instrument to achieve better
visibility of the screen, if necessary.

Power supply terminal
The power cord is connected here.

RS-232C terminal
The RS-232C cable is connected
here.

Power cord with 3-prong plug
Connection of this cord to a 3-prong
power receptacle provides power to
the AL-2000.

2.2 Back and left side of AL-2000
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3. SETUP

3.1 Safety precautions

ment on a human eye (see section 10.2.1).

j e ALWAYS clean the probe tip before taking a measure-

LLLE]  ® NEVER use the probe if there is any visible damage to

its tip. Such use may cause an incorrect measurement
and/or damage to the cornea.

-

\_

: e This instrument is designed exclusively for ophthalmic\

CAUTION

use. DO NOT use the instrument for any purpose
other than ophthalmic use.

e DO NOT use any cables or memory cards other than
those specified in this manual. Such use may result in
damage to the instrument. /

3.2 Preparing the instrument for use

3.2.1 Installation Site

Ascertain that the power receptacle is electrically grounded and be sure to use
the 3-prong power cord provided.

Do not install the instrument in a location where it might be exposed to moisture
or chemicals.

Do not install the instrument in a place where it is subject to adverse conditions,
such as direct sunlight, high temperature, excessive humidity, dust, sulfur or salt.

Ascertain that any adverse factors such as excessive slope, vibration and impact
will not endanger the instrument (including during transportation).

Do not put anything on top of the instrument.

Make sure that there is no equipment that generates a strong magnetic field near
the instrument.

Strong magnetism may cause interference and may result

in incorrect measurement.

3.1 Safety Precautions
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3.2.2 Connection of accessories

a) Inserting the probe holder

1. Insert the protruding rectangular tabs (1)
on the probe holder into the holes (2) on
the right side of the instrument.

2. Push inward on the center of the probe
holder (3) and pull it downward to lock it
in place.

b) Connecting the biometry probe
(2) Plug the biometry probe connector (1) into
the terminal (2) labeled BIO on the right side
() of the instrument. When it is properly insert-

ed, you will hear it click.

c) Connecting the pachymetry probe

Plug the pachymetry probe connector (1)
into the terminal (2) labeled PACHY on the
right side of the instrument. When it is prop-
erly inserted, you will hear it click.

Plug the power cord connector (1) into the
terminal (2) on the back of the AL-2000

1)

3.2 Preparing for Use
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e) Connecting the foot switch

1. Plug the connector (1) for the foot switch
to the terminal (2) labeled FOOT SW on
the back of the AL-2000. Line up the slot
of the connector with the tab on the ter-
minal.

2. To secure the connector, turn the locking
ring (3) until you hear it click into place.

f) Inserting and removing the memory card

/@ e Before using the memory card for the first time, set the bat- \

tery in accordance with the Instruction Manual for Memory
Card (located in the box that contains the card). Follow the
instructions for BN-HSR series.

¢ Since the memory card pops quickly out of the slot when
removed, hold the edge of the card when pressing the but-

k ton for card removal. /

Inserting the card:

Hold the front of the memory card toward
you and insert it into the slot until the card is
aligned with the removal button (1).

Removing the card:

Remove the memory card by pressing the
button (2).

3.2 Preparing for Use
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3.2.3 Chin rest installation (AL-1100)

An optional chin rest with a fixation light is available for use when measuring axial

length.

a) Installing the chin rest

The entire chin rest apparatus is shown in the
upper figure. The lower figure shows a larger
view of the top portion.

1.

Grasp the slider (1) on both sides to immo-
bilize it.

. From the operator’s side, carefully insert the

biometry probe into the slider until it locks
into place. (Be careful not to damage the
eye contact area of the probe.)

. Coil the probe cord twice (as shown) and

secure it with the cord hook (2). The cord
length (3) from the probe to the hook
should be approximately 20 cm to prevent
tension on the cord when the slider is
moved forward during measurement.

Make sure that the slider moves smoothly)

b) Connecting the fixation lamp power plug

1 @

3.2 Preparing for Use

Insert the power plug (1) for the chinrest fixa-

tion lamp into the terminal (2) labeled “FIX

LIGHT"” on the back of the AL-2000.

The fixation lamp lights up when the AL-2000

power is turned on.
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4. BIOMETRY (AXIAL LENGTH MEASUREMENT)

¢ ALWAYS clean the probe tip before taking a measure-
A ment on a human eye (see section 10.2.1).

lisiidl  ® NEVER use the probe if there is any visible damage to its
tip. Such use may cause an incorrect measurement and/or
damage to the cornea.

¢ As with any ultrasound instrument, it is recommended
A that the exposure be kept as low as reasonably achiev-
CAUTION able (ALARA)

|m Before turning on the power:

¢ Make sure that the power plug is properly connected to the
receptacle.

¢ Make sure the biometry probe is properly connected.

4.1 Biometry Mode Setup
4.1.1 Turning on power and initial adjustments

1. Turning on the power switch (1) at the upper
left side of the instrument initiates self-
checking of the probe. If the biometry probe
is not detected (i.e., no probe or pachyme-
try probe connected), the message “Probe
Check ... NG" (no good) will be presented.

2. Adjust the contrast of the screen with the
contrast adjuster (2).

3. Tilt the screen forward by pulling out the
“legs” (3) on the bottom of the instrument,

if desired.

/m If the instrument starts up in Pachymetry mode, to change to \

Biometry mode:
a. Press the UTILITY button at the bottom of the screen.
b. Press the AL button near the bottom of the screen.
\ c. Press the OK button to the right of the AL button. /

/m If the screen is not touched for approximately 3 minutes, the auto-\
matic power saving function is activated and the screen will become
\ dark. To re-illuminate the screen, touch it. /

4.1 Biometry Mode Setup
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4.1.2 Description of Windows

a) Measurement window

Eye type/converted velocity Patient, Physician, Date & Time
Displays the eye type to be measured and Displays the patient’'s name and ID number,
the converted velocity. the physician’s name and the date and time.

Measurement mode
Automatic (Hand/Chin) and
manual measurement modes
are available.

Eye (R/L)
Displays the eye to be
measured (right or left).

Gain
Displays the gain. Press to
change (8 levels).

Velocity : Avg  1550ms Patient Sep0l
Velocity LENS 1641m/s ID Mo, 1999
o Velocity : ACD 1332mé - Phys : 12:00

Average AXIAL : SD: RANGE —\

AXTIAL ACD LENE

E\OOG‘-JG\M-P-MM»—-% §

|
Clear key

Retinal waveform cursor selection
The waveform to the right of this
cursor is taken as the retinal

Deletes the measure-
ment data of both eyes.

waveform.
Retake key
IOL key Deletes the measurement data
Press to enter the IOL calculation mode. of right (R) or left (L) eye.
Utility key Retinal waveform cursor shift key
Press to display to Utility window. Press to shift the position of the

retinal waveform cursor.

Edit key
Press to display the measurement review window.

4.1 Biometry Mode Setup
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b) Measurement review window (1)

Standard deviation
Standard deviation of axial
length measurements.

Range
Difference between minimum and manxi-
mum axial length measurement.

Mean axial length
Mean of the axial length
measurements.

L

Maximum axial length.

A-mode waveform
A-mode waveform is displayed in
real time during measurement.

Velocity - Avg 158im/s
Velocity : LENS 164Imds
ormal | velocity  : ACD 15 s

atient : ABC-DEF Sepi01 |
No. : 123-456 1999
aimn ndex ys XYZ-123 12:00 J
SD \

Eye Average AXIAL | RANGE / _—.§
R 26.95 w  0.03 u\ 0.07 U

NO \ AXIAL ACD LENZ
1 .

[}

Print key Memory key
Press to obtain a printout Press to store data on the
of the data. memory card.

S Caliper key

Minimum axial length. Press to switch to caliper window.

Measured data

Each row displays memory number, axial length,
anterior chamber depth and lens thickness for
each individual measurement. The last row dis-
plays the mean of all measurements.

4.1 Biometry Mode Setup




(‘TOMEY AL-2000 Biometer & Pachymeter

c) Measurement review window (2)

Selected measurement
Displays the waveform for the selected meas-
urement and indicates the memory number.

Level cursor/level line

In the automatic measure-
ment mode, the measure-
ment data are acquired only
when there are crests rising

above the cursor level.
Velocity : Avg |ssnmrs\ 1 Patie\t : ABC-DEF Sep/0l
Velocity : LENS 1641mis D N - 123-436 1999
e Velocity: ACD 153mss JNE=" ]| == phys \Xvz-123 12:00

Eye Average AXIAL : SN
26.95 mm\o 03 GX) 07

Display selection
The selected measure-
ment is highlighted.

Memory Key
Press to store data on
the memory card.

=4

ST s ik — O

#lewuws B
| = e entd wifE

|
<
T}

e

Measure Print@|lUtilit Recall
L_ILJLJLJ =D

Measure key Delete key Selectkey ~

Press to change to the Deletes data. Select Axial length
measurement window. measurement to
be used for IOL
calculation.
Measurement cursor/meas- Recall key
ur_ement line Press to retrieve data Selection keys
Distances are measgred that were deleted Used to select the measure-
from the level of this cursor. using the Delete key. ment data to be displayed.

4.1 Biometry Mode Setup
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4.1.3 Setting the measurement conditions

Before measuring axial length, the following measurement conditions should be set:

Eye (right/left)

Eye type

Gain

Measurement mode
Retinal waveform

Patient name, patient ID and physician name

a) Patient name, patient ID number and physician name

number.

Stored data are controlled by ID numbers. If you plan to
store data on the memory card, you must enter a patient ID

(2)

| - -
(4) (3) (5)

b) Setting the eye to be measured

-

e e )
(@EmEDEDEDED |

Up to 10 letters can be entered for each
item.

1. Touch the Index key (1) on the measure-
ment window (fig. 1) to display the
Name/ID entry window (fig. 2).

2. Touch the number keys and the alphabet-
ic character keys (2) to enter the patient’s
name, ID number and physician’s name.
If the physician’s name is already regis-
tered in the Physician List, it can be
selected by pressing the corresponding
number (6).

To switch between letters and numbers,
use the switch-over key (3). In the event
of an erroneous entry, touch the Delete
key (4).

3. To set the entered value and advance to
the next entry, touch the Return key (5).
The cursor location indicates the catego-
ry of the next entry.

4. Touch the Index key (1) again to return to
the measurement window (fig. 1).

Touch the Eye key (1) to select the eye you
wish to measure (right or left).

The right eye (OD) or the left eye (OS) is
selected alternately each time the Eye key
is touched.

4.1 Biometry Mode Setup
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c) Setting the eye type and converted velocity

The AL-2000 can be set to measure the following types of eyes:

e Normal: Select when the lens nucleus of the patient's eye is rather soft, e.g.,

incipient cataract.

e Dense cataract: Select when the lens nucleus of the patient’s eye is rather

hard, e.g., hypermature cataract.

e Aphakic: Select when the patient’s eye is aphakic.
e Pseudophakic: Select when the patient’s eye is pseudophakic.

(fig. 1)

(3)

Range of Converted Velocity
e Normal

. Touch the Eye type key (1) on the

measurement window (fig. 1) to display
the window shown in fig. 2.

. Select the eye type (2) by touching the

desired option.

. Touch the Velocity key (3) to change

the converted velocity for the selected
eye type (fig. 3).

. Enter the converted velocity using the

number keys (4). See range of convert-
ed velocities below.

In the event of an erroneous entry,
touch the Delete key (5).

. Press the Return key (6) to set the

entered value and advance to the next
entry. The cursor location indicates the
category of the next entry.

. Press the Velocity key to return to the

screen shown in fig. 2.

. Press the Eye type key (1) to return to

the measurement window (fig. 1).

For aphakic eyes, ACD and LENS cannot
be measured. With a dense cataract, the
instrument sometimes does not identify a
wave shape behind the cataract due to
multiple echoes, and nothing is shown in
the LENS column.

Average axial length velocity: 1,500 m/s - 1,600 m/s

Lens velocity: 1,540 m/s - 1,740 m/s

Anterior chamber velocity: 1,430 m/s - 1,630 m/s

¢ Dense cataract

Average axial length velocity: 1,500 m/s - 1,600 m/s

Lens velocity: 1,540 m/s - 1,740 m/s

Anterior chamber velocity: 1,430 m/s - 1,630 m/s

4.1 Biometry Mode Setup
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Range of Converted Velocity (continued)

e Aphakic

Average axial length velocity: 1,430 m/s - 1,630 m/s

e Pseudophakic

|OL velocity: 800 m/s - 3,000 m/s

Average velocity (BIO): 1,000 m/s - 2,000 m/s
Anterior chamber velocity: 1,430 m/s - 1,630 m/s
IOL thickness: 0.10 mm - 4.00 mm

d) Setting the gain

(o) [cico]

Set the gain level based on the waveform
amplitude. The higher you set the gain, the
larger the amplitude will be.

1. Touch the Gain key (1) on the measure-
ment window (fig. 1) to display the win-
dow shown in fig. 2.

2. Touch one of the Gain level keys (2) to set
the gain level. The screen will return to the
measurement window (fig. 1).

Set the measuring mode by touching the
Mode button (1). Successive presses of the
button scroll through the options. There are
two automatic modes and one manual
mode.

Automatic modes: Measurements are
acquired automatically when the probe tip is
applied to the cornea.

1. Hand-held measurement: Select if you
wish to hold the probe by hand.

2. Chin rest measurement: Select if you
wish to use the chin rest.

Manual mode: Measurements are acquired
by pressing the footswitch. Select when per-
forming biometry on patients from whom it
may be difficult to obtain measurements.

4.1 Biometry Mode Setup
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f) Selecting the location of the retinal waveform

In the event that a spike occurs between
the back of the lens and the retina (e.g.,
due to a vitreous hemorrhage), manually
reposition the retinal cursor (2) by pressing
the retinal cursor shift keys (1).

The waveform to the right of this cursor
location is taken as the retinal waveform.

i Ul

QT —_— e

A wave in vitreous Move cursor to left of retinal echo

4.1.4 Checking the performance

Check the performance of the AL-2000 by using the biometry test piece (found in
the box containing the biometry probe). (See fig. 1.)

(fig. 1) 1. Select the following settings:
Eye type/converted veolcity: Aphakic/1,532 m/s
Gain: 8
Measurement mode: Hand-held
2. Apply a drop of water to the upper and to the lower
test piece surfaces.

- 3. Apply the biometer perpendicular to the upper sur-
face. Up to 15 measurements will be automatically
taken, each indicated by a beep. When measurement
is complete, a higher-pitched beep will sound.

- (fig. 2) 4. Repeat steps 2 and 3 for the lower test piece surface.
Expected results:
Waveform:
A representative waveform is shown in fig. 2.
Average AXIAL value (shown above the waveform):
Upper surface: 22.0 mm =2 mm
| Lower surface: 16.0 mm =2 mm
The biometry test piece is used only for checking the opera.tipg per-
formance of the instrument. It cannot be used for determining the

\ precision of the instrument or for calibration of the instrument.

4.1 Biometry Mode Setup
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4.2 Performing Biometry (Axial Length Measurement)

4.2.1 Preparation for measurement
1. Confirm that the measurement conditions have been set.
2. Anesthetize the eye with an appropriate topical anesthetic.

3. When taking measurements using the chin rest, instruct the patient to sit in front
of the chin rest. Adjust the height of the chair, the lift table and/or the chin rest to
maximize patient comfort.

When taking measurements holding the probe by hand, instruct the patient to be
seated or to lie supine.

4. If the fixation light is used to guide the direction of gaze (when using the chin
rest), set it at an appropriate height for the patient to fixate.

@ e |f the patient is relaxed and cooperative, the measure-
ment will be easier and more successful. Prior to taking
measurements, explain the purpose and method of meas-
urement to the patient to reduce his/her anxiety.

4.2.2 Measurement methods

/ e ALWAYS clean the probe tip before taking a measure- \
A ment on a human eye (see section 10.2.1).

lisiid  ® NEVER use the probe if there is any visible to its tip. Such
use may cause an incorrect measurement and/or damage
to the cornea.

e ALWAYS anesthetize the eye with an appropriate topical
anesthetic before performing measurements.

e Avoid applying excessive force to the cornea during meas-
urement. Be careful not to push the probe beyond the
\ allowable sliding range when using the chin rest. /

The converted velocity directly affects the measuremenm
Ascertain that you have set the desired converted velocity.

E\

® In immersion mode, the ultrasound gel must intervene between
the eye contact area of the biometer probe and the cornea so
that the distance between the probe and the cornea is approxi-
mately 1.8 to 3.2 mm.

e Excessive ultrasound gel may affect the accuracy of the measure-
ment.

e When performing IOL calculation (see Section 4.3), be sure to use
\ quality readings for accuracy. /

4.2 Performing Biometry (Axial Length Measurement)
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a) Probe mode

(fig. 1)
Cornea

A-mode probe

(fig.2)
. 1.8 - 3.2 mm (approx.)

Ultrasound gel

T._-

There are two probe modes:

1. Contact mode

In Contact mode (fig. 1), the tip of the biome-
try probe is applied directly to the surface of
the cornea.

2. Immersion mode

In Immersion mode (fig. 2), ultrasound gel is
used between the probe and the cornea.

Using both probe modes, the probe should be
applied perpendicular to the corneal apex such
that the visual axis and the axis of the probe are
aligned.

See instructions in section 7.3.6 for selecting the
probe mode.

b) Methods of performing measurements

There are two automatic modes, hand-held and chin rest, and one manual mode.
Set the measuring mode by touching the Mode button (1) as described in section

4.1.3e.

(1) Automatic measurement modes (hand-held and chin rest)
a. If the chin rest is used in contact probe mode, use a slider movement of 2

to 4 mm.

b. When the probe tip is applied to the cornea, the instrument automatically
starts taking measurments. When a satisfactory measurement is taken, the
instrument makes a “beep” sound.

c. Using the hand-held method, up to 15 measurements in the range of +/-
0.2 mm from the average value are taken. If measurement data are largely
scattered, "ERROR" is displayed.

d. Using the chin rest method, measurements are taken until 10 measure-
ments within +/- 0.1 mm of the average value are obtained.

e. When data acquisition is complete, a higher-pitched beep sounds and the
waveform for the measurement closest to the average value is displayed.

(2) Manual measurement mode

a. If the chin rest is used in contact probe mode, use a slider movement of 2

to 4 mm.

b. Apply the probe tip to the cornea and press the footswitch to acquire a

measurement.

c. When a satisfactory measurement is taken, the instrument makes a beep
sound. When 10 measurements have been acquired, the instrument makes
a higher pitched beep and the waveform for the measurement closest to
the average value is displayed.

4.2 Performing Biometry (Axial Length Measurement)
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4.2.3 Data review and selection for IOL calculation

a) Displaying a waveform

BasEzzEz

B

A

(@))
)] (2]

2695 .. 0.0

jll\mj ;

The waveforms for each eye of the current
patient measurements can be retrieved
and reviewed at any time during the meas-
uring process.

1. Touch the Edit key (1) on the measure-
ment window (fig. 1) to display the
measurement review window (fig 2). The
waveform for the measurement closest
to the average is displayed.

2. If you wish to review the waveform for a
particular measurement, select the
measurement by pressing the up and
down arrow keys (2). The selected data
will be highlighted and the correspon-
ding waveform will be displayed.

3. Touch the Measure key to return to the
measurement window and display the
average waveform.

b) Selecting data for IOL power calculation

(fig. 1
215 o] [
2695 0 003 . 007

sacentEzaiily

alensacseiel

o ANIAL T

26,95 . 0.0

nova [

=) =)
[(=m e [

1. If you wish to use the values for an indi-
vidual measurement for the |IOL power
calculation rather than the average val-
ues, touch the Edit key (1) on the meas-
urement window (fig. 1) to display the
measurement review window (fig 2). (If a
particular waveform is not selected, the
mean values are used for IOL power cal-
culation.)

2. Touch the up and down arrow keys (2)
to select the measurement data you
wish to use.

3. Touch the Select key (3) to choose the
selected data for IOL power calculation.

4. Touch the Memory key (4) to store the
data on the memory card.

5. Touch the Measure key to return to the
measurement window.

If you wish to revert to using the mean val-
ues for IOL calculation, after returning to
the measurement window, touch the
Memory key.

See Section 4.3 for detailed instructions on
IOL calculation.

4.2 Performing Biometry (Axial Length Measurement)
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c) Deleting individual measurements

(fig. 1)
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4.2.4 Caliper Function

1. Touch the Edit key (1) on the measure-
ment window (fig. 1) to display the meas-
urement review window (fig 2).

2. Touch the up and down arrow keys (2) to
select the measurement you wish to
delete.

3. Delete the data by touching the Delete
key (3).

In the event that measurements are acci-
dentally deleted, touch the Recall key (4)
to recover the data. Once you have exit-
ed the measurement review window,
however, the data cannot be recovered.

4. Touch the Measure key to return to the
measurement window.

A reading displayed in the caliper mode is an approximation

and may be different from the actual reading.

Pt L A
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4.2 Performing Biometry (Axial Length Measurement)

After completing measurement, the dis-
tance between two points can be measured
on the waveform that is closest to the aver-
age waveform. In this function, a velocity of
1550 m/s is used.

1. After measurement, touch the Caliper
key (1) on the measurement window (fig.
1) to enter Caliper mode (fig. 2).

2. Press the right or left arrow key (2) to set
the point from which to start measuring,
which will be indicated by a vertical
dashed line.

3. Touch the Fix key (3) to set the location
(fig. 3, next page).

4. Touch the right or left arrow key again to
set the second measurement location,
which will be indicated by a second verti-
cal dashed line. The distance between
the two points will be displayed in real
time.
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(fig. 3)

2695 = 003 o

4.25 Deleting data

4. By pressing the Fix key, the caliper can be
switched alternativey between the two
measurement locations, and the location
can be changed using the arrow keys.

5. Touch the Measure key to return to the
measurement window.

Once data have been deleted, they cannot be restored. Any deletion
must, therefore, be done carefully.

a) Deleting all data for one eye

(o | (o | (@
(1)
b) Deleting all data for both eyes

@ I EE@ED

ST
B 2695 . 003

@m0 |

4.2.6 Storing data

To delete all data currently displayed for
either the right or the left eye, press the
Retake key (1) until you hear a beep.

NOTE: This deletes currently acquired data
from the screen; it does not delete stored
data from the memory card. (To delete data
from the memory card, see section 7.3.4d).

To delete all data for both eyes of the cur-
rent patient, press the Clear key (2) until you
hear a beep sound. The patient's name and
ID number will be deleted from the screen.
The eye type will default to Normal and the
selected eye will default to the right eye
(OD).

NOTE: This deletes currently acquired data
from the screen; it does not delete stored
data from the memory card. (To delete data
from the memory card, see section 7.3.4d).

g -k

in the slot.

Before storing data, make sure that a memory card is inserted\

e All data are managed using patient ID numbers. Therefore, if
you plan to store data, you must enter a patient ID number.

® The PC memory card used with the AL-2000 is an SRAM type
card. Therefore, an SRAM type card reader, not a Flash Memory
reader, must be used. If a Flash Memory reader is used, data
stored on the memory card may be corrupted.

)

4.2 Performing Biometry (Axial Length Measurement)
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The memory card that came with the AL-2000 can store data from both eyes of 237
patients. The following binocular data will be stored:

e Average axial length (Average AXIAL)

e Average anterior chamber depth (Average ACD)

e Average lens thickness (Average LENS)

* Waveform that is closest to the average waveform

= e D[ ES

) 26.95 o

After measurements have been acquired,
press the Memory key (1) to store the data.

0.03

Be sure to enter a patient ID number when
storing data on the memory card. (See
Section 4.1.3a for details.)

= - _ - (1) To display stored axial length data, compile
({0 } (5 [(XED IOL data and display personal lens con-
stants, see Section 7.3.4. To display graphs
of biometry and IOL data, see Section 7.3.5.

4.2.7 Acceptable waveforms

In the automatic measurement modes, waveforms are evaluated and acquired only if
the following criteria are met:

1. The following crests rise above the level cursor:

¢ Normal: The crests of the back and front of the lens and of the
retina.

¢ Dense cataract: The crest of the front of the lens and of the retina.

e Aphakic: The crest of the retina.

¢ Pseudophakic:  The crests of the front of the IOL and of the retina.
2. The retinal waveform stands upright.
3. The variability among measurements is low.

In immersion mode, the echo from the front of the lens is located between 1.8 mm
and 3.2 mm from the initial echo (leftmost dotted line in fig. 2).

(fig. 1) (fig. 2)
Contact Mode Immersion Mode
Echo fraom front of lens Echo from front of lens

Corneal Retinal echo Corneal Retinal echo
eche Echo from back of lens echo Echo fram back of lens

4.2 Performing Biometry (Axial Length Measurement)
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4.3 |OL Power Calculation
4.3.1 Changing to IOL power calculation mode

a) From the Biometry mode

If you wish to calculate IOL power after
axial length measurement, touch the IOL
key (1) to enter the IOL power calculation
mode.

&)
b) From the Utility mode

If you are in the Utility mode and wish to
calculate |IOL power, touch the IOL key (1)
to enter the IOL power calculation mode.

[caen

4.3 I0L Power Calculation
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4.3.2 Description of IOL power calculation window
a) Entry of data and display of calculation results

Patient, Physician, Date & Time

IOL constants Displays the patient’s name and ID number,
® A-const: SRK Il, SRK/T, Haigis stan- the physician’s name and the date and time.
dard
ar _ - Calculation data
® a0, a1, a2: Haigis optimized « Axial: Axial length
e Surgeon factor (SF): Holladay . K1 Ké: Keratometry readings

® Postoperative anterior chamber

depth (ACD): Hoffer-Q ® Desired Ref: Desired postop-

erative refraction.

Eye (R/L)

Displays the eye for which
IOL power is to be calcu-
lated (right or left).

Number keys

Enter numerical
values using
these keys.

IOL Formulae
Displays the selected IOL
calculation formula.

@ Patient : ABC-DEF I Sepi0l
n | Farmul off SRKAT ID No. : 123456 1999
- @ XYZ-123 12:00

Eve Phys

AXTAL K1(D) K2(D) nes'®*

(2699 ] [45.00 || [45.50 ] [-1.00 ] |2 |||[ 2 ]||| 3 I'
Lens 4| Lens B| Lens C 1 u|u|u]
| o) | o] | ] (DO
e e e el e [ )

Power 10.57 9.41
IOL Ref IOL Ref] [mplanted [0L-02
TEN T
L -1, S -U.43 Implanted
I1.00-1.25 " °8:50 -1.37  \ 10.00-1.38
11.50 -1.54 9.00 -1.74 10,50 -1.7000
12,00 -1.83 9.50-2.12 11.000-2.03
Measure I-“P rint |M\ Delete Memory o
IOL Model/
Manufacturgr ) Delete key Implanted IOL
Enter and display M Deletes incor- Displays model name
IOL model name Initiates rect data. and refractive power
and manufacturer. printout. of selected 10L.
Calculation results
IOL & predicted Displays results of IOL R’ett..l_mkey_
postop refraction power calculation Registers
Calculated IOL power B entered data.
and predicted post- Utility key
operative refraction. Changes to Utility window.
Measure Memory key

Stores calculation results
on the memory card.

Changes to axial length
measurement mode.

4.3 I0OL Power Calculation
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a) Display of IOL data list

(W) Patient : ABC-DEF Sepi0l
- SREKT [ 1D No. : 123-456 1999
Eye Index Phys @ XYZ-123 12:00

Ref,

AXTAL K1(D) K2(D) gpie'red

[2699] [4500] [4550] [1.00 ] [[[ 1 ]||| 2 ll[[ el |

wen | [T

= | e (O

(=

Maodel
Company (e (o= )
No Company Model No. [[EEEEE SF ACD
= | IV 0L D1 - 4 Implanted |:I
| aBc 10L-02 120.00 300 sop | 1OLModel
B | ABC [OL-03 115.00 200 350 | Implanted
[T ] asc 10L-04 118.00 180 205 | IOL Power
| asc 10L-05 11900 215 3.00
ABC 10L-06 11750 365 400
| asc 10L-07 116.15 137 210 A v
| ABC 10L-08 10005 280 335
ABC 10L-0% 121,00 1.940 2.50 .
7| aec 10L-10 124.15 sso a5 |[UDelete Ji{{ Meon -
#
/
/ |
ABC IOL data selection key
Indicate display location of Selects the desired IOL data.
selected lenses.
IOL data

Lists entered IOL models and displays
lens constants for each model.

4.3.3 Setting the calculation conditions

a) Setting the eye to be calculated

(1)

(o= (= ==

Touch the Eye key (1) to select the eye for
which you wish to calculate IOL power
(right or left).

The right eye (OD) or the left eye (OS) is

selected alternately each time the Eye key
is touched.

4.3 I0L Power Calculation
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b) Selecting the IOL formula

(2) To select the desired IOL formula, consecu-
B tively touch the Formula key (2) to scroll
= through the formulas that have been select-
l ed using the |IOL Formula utility (see section
7.3.2). Up to five formulae may be selected.

Leas &
[ |
stk

e

Six pre-set formulae are available: SRKII,
SRK/T, Holladay, Hoffer-Q, Haigis standard

Y= and Haigis optimized (see section 7.3.2.)

4.3.4 Data entry for IOL calculation
a) Axial length (Axial)

Following axial length measurement, the
data will be automatically entered.
Therefore, no data entry is required.

If axial length measurement has not been
performed using the AL-2000, follow these
steps to enter axial length:

Lo |
Mol
Company
T

1. Prepare to enter axial length by touching
the Axial key (1). The databox will be

(3) (4) reverse highlighted.

2. Touch the number keys (2) to enter the
axial length value. The acceptable range is
15 - 40 mm.

In the event of an erroneous entry, touch
the Delete key (3).

3. Complete the data entry by touching

either the Return (4) or the Axial (1) key.

[EOEmEDCED

b) Keratometry readings (K1/K2)

1. Prepare to enter the K values by touching
K1 (1). The databox will be reverse high-
lighted.

2) 2. Touch the number keys (2) to enter the
first K value. The acceptable range is
30.00 - 60.00 D or 5.00 - 11.00 mm.

In the event of an erroneous entry, touch

] the Delete key (3).

3) ) 3. Complete the data entry by touching the

Return key (4) or the K1 key (1).
4. Touch the K2 key (5) to enter the second
K value and proceed with the same proce-
dure as for K1.

Note: Either the flat K or the steep K may
be entered first. Values may be entered in
either diopters or millimeters.

4.3 I0OL Power Calculation
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c) Desired postoperative refraction (Desired Ref.)

1. Prepare to enter the desired postopera-
tive refraction by touching the Desired
Ref. key (1). The databox will be reverse
highlighted.

2. Touch the number keys (2) to enter the
data. The acceptable range is -10.00 -
+10.00 D.

In the event of an erroneous entry, touch
the Delete key (3).

3. Complete the data entry by touching
either the Return key (4) or the Desired
Ref. key (1).

d) Constants (Aconst., SF, ACD)

Values for A constant, Surgeon'’s Factor and Anterior Chamber Depth constant
may be entered on the IOL calculation window, or stored IOL models with pre-
entered constant values may be selected from the IOL data list (see Section
7.3.1). IOL power may be calculated for up to three different lens models.

To enter values on the IOL calculation window:
1. Prepare to enter values by touching the
Lens A key (1), the Lens B key (2) or the
Lens C key (3). The databox will be reverse
highlighted.
2. Touch the number keys (4) to enter values.
The acceptable ranges are:
Aconst:  100.00 - 130.00
SF: -5.00 - +10.00
= - ACD: 0.00 - 10.00
3 BS (For the Haigis optimized formula, a0,
tane 8f tens ¢ [t} @) al and a2 must be entered using the
IOL Data Entry utility; see section 7.3.1.)
In the event of an erroneous entry, touch
the Delete key (5).
3. Complete the data entry by touching the
| Return key (6).

(D)=
)
3

To select pre-entered lens models from the

IOL data list:

1. Prepare to enter a lens model by touching
the Lens A key (1), the Lens B key (2) or the
Lens C key (3).

2. Select the IOL with the desired parameters
from the IOL list (7) using the up/down
arrow keys (8).

3. Touch the Return key (9) to enter the selec-
tion. The constant value and the name of
the IOL model and manufacturer will be dis-
played for the selected IOL.

4.3 I0L Power Calculation
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4.3.5 IOL power calculation

a) Automatic power calculation

DD | | =
1)2) (H2) (1))

When all necessary values have been
entered, IOL power calculations will be per-
formed automatically and results will be dis-
played.

Seven IOL power options (1) and the result-
ing refraction for each (2) will be displayed
for each lens. The IOL power that produces
the refractive result closest to the specified
desired refraction (Desired Ref.) will be high-
lighted.

In the calculation process, small errors may occur due to the number of

significant figures.

In some |IOL formulas, an imaginary number may be generated due to
square root calculations and the result may be displayed as an ERROR.

b) Registration of the IOL model name

4.3 I0OL Power Calculation

If you wish to store the IOL model that you
have selected for the patient:

1. Touch the Implanted IOL Model key (1).

2. Touch the highlighted area where IOL
model and manufacturer name are dis-
played (2) to store the IOL model name.

The IOL model name will be stored on the

memory card and may be used for statisti-

cal data analysis (provided that IOL power
is also stored, as described below).

If you wish to store the IOL power of the
lens that you have selected for the patient:

1. Touch the IOL Power key (1).

2. Enter the IOL power using the number
keys (2). The acceptable range is 0.01 -
50.00 D.

In the event of an erroneous entry, touch
the Delete key (3).

3. Touch the Return key (4) or the IOL key
(1) to register the IOL power.

The IOL power will be stored on the mem-
ory card and may be used for statistical
data analysis (provided that IOL Model is
also stored, as described above).
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4.3.6 Storing patient data

Before storing data, make sure that a memory card is inserted irm
the slot (see section 3.2.2f).

All data are managed using patient ID numbers. Therefore, you
must enter a patient ID number before storing data (see section

4.1.3).

The PC memory card used with the AL-2000 is an SRAM type card.
Therefore, an SRAM type card reader, not a Flash Memory read-
er, must be used. If a Flash Memory reader is used, data stored on

the memory card may be corrupted. /

)

(o [ ) (e o |

=]

The memory card that came with the AL-2000
can store data from both eyes of 237 patients.

Touch the Memory key (1) to store the following
data:

e Axial length (AXIAL)

¢ Keratometry values (K1/K2)

¢ Desired postoperative refraction (Desired Ref.)
® |Lens constants (Aconst, SF, ACD¥*)

* Model name of IOL (IOL Model)

¢ Refractive power of IOL (IOL Power)

*The anterior chamber depth value (2) is used
only for the Haigis standard and Haigis opti-
mized formulas.

NOTE: In the Data Management utility (see sec-
tion 7.3.5), patient data are compiled according
to IOL Model name. Therefore, if you plan to per-
form statistical analysis of surgical outcomes, be
sure to enter the Implanted IOL model (and
power) before storing patient data.

4.3 I0L Power Calculation
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4.3 I0OL Power Calculation
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5. PACHYMETRY (CORNEAL THICKNESS MEASUREMENT)

e ALWAYS clean the probe tip before taking a measure-
A ment on a human eye (see section 10.2.1).

WARNING

NEVER use the probe if there is any visible damage to its
tip. Such use may cause an incorrect measurement and/or
damage to the cornea.

¢ As with any ultrasound instrument, it is recommended
A that the exposure be kept as low as reasonably achiev-

@ Before turning on the power:

e Make sure that the power plug is properly connected to the
receptacle.

e Make sure the pachymetry probe is properly connected.

5.1 Pachymetry Mode Setup
5.1.1 Turning on power and initial adjustments
¢))

1. Turning on the power switch (1) at the upper
left side of the instrument initiates self-
checking of the probe. If the pachymetry
probe is not detected (i.e., no probe or bio-
metry probe connected), the message
“Probe Check ... NG" (no good) will be pre-
sented.

2) 2. Adjust the contrast of the screen with the
contrast adjuster (2).

3. Tilt the screen forward by pulling out the
“legs” (3) on the bottom of the instrument,

/m If the instrument starts up in Biometry mode, to change to \

Pachymetry mode:
a. Press the UTILITY button at the bottom of the screen.
b. Press the PACHY button near the bottom of the screen.
\ c. Press the OK button to the right of the AL button. /

/‘m If the screen is not touched for approximately 3 minutes, the autox
matic power saving function is activated and the screen will become
\ dark. To re-illuminate the screen, touch it. /

5.1 Pachymetry Mode Setup
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5.1.2 Description of Windows

a) Map mode window Displays the patient’s name and ID number,
the physician’s name and the date and time.

Converted velocity/Bias value Measurinq range
Displays the converted velocity and the Displays the meas-
bias rate or compensated bias value. urement range.
Measurement mode Method of data presentation
Eye (R/L) . . .
Displays the measurement mode Indicates whether the value is an

Displays the eye to be

: actual value or a biased value.
measured (right or left).

Measurement method
Displays the method
of measurement.

Selected value
Displays the measurement
that is currently selected.

Cornea] V. 1640 myb Patient ! ABf-DEF Sep/0]
e - o ID No. - 173-456 1990
Bias: | Per W% Physician :AYZ-123 12:00
PR 7
MAPL]N 300~1200um Aetual 476 um

Latest

Retake l

/ / /

—=

E.
~—

=

g

=]

Clear key
Deletes the measure-
ment data of both eyes.

Print key
Press to initiate printing.

Utility key
Press to display the Utility window.

Retake

Deletes the measurement data
of right (R) or left (L) eye.

Memory key
Stores the data on
the memory card.

Display of data

Indicates whether the average val-
ues, minimum values or latest
(most recent) values are displayed.

Map display
Displays the measurement data
in order of selected elements.

5.1 Pachymetry Mode Setup
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b) Single mode window

Memory number /

Displays the measure-
ment number.

Corncal 1640m/s Patient ABC-DEF Scpf%}
(e ][@ e, e |
| | oh | Auml |S|nl’|c iil ‘ 0~-1200um 1 |Actual| 476 um ]

- 477 I 6 I 476
| 2 I 472 | 7 I 470
| 4 I /479 I 9 I 475
| 5 I / 485 | 10 I 476
Avg %78 pm §D & 5.9 um
@] 1 nt"iL ll|1l\p| [[Memory ]l[Delete ] [[Rctnkc] [[C]eur]
i X
Delete key
Deletes the selected
measurement.

Measurement data
Displays the measurement data.

Mean

Displays the mean of the

pachymetry measurements.

Standard deviation
Displays the standard devation of
the pachymetry measurements.

5.1 Pachymetry Mode Setup
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5.1.3 Setting the Measurement Conditions

Before measuring corneal thickness, the following measurement conditions should

be set:

Eye (right/left)

Acquisition mode
Measurement mode
Measurement range
Measurement display
Data presentation mode

Converted velocity and bias mode

Patient name, patient ID and physcian name

a) Patient name, patient ID number and physician name

Stored data are controlled by ID numbers. If you plan to store

data on the memory card, you must enter a patient ID number.

“ 3) (5

b) Setting the eye to be measured

5.1 Pachymetry Mode Setup

Up to 10 letters can be entered for each
item.

1.

Touch the Index key (1) on the measure-
ment window (fig. 1) to display the
Name/ID entry window (fig. 2).

. Touch the number keys and the alphabet-

ic character keys (2) to enter the patient’s
name, ID number and physician’s name.
If the physician’s name is already regis-
tered in the Physician List, it can be
selected by pressing the corresponding
number (6).

To switch between letters and numbers,
use the switch-over key (3). In the event
of an erroneous entry, touch the Delete

key (4).

. To set the entered value and advance to

the next entry, touch the Return key (5).
The cursor location indicates the catego-
ry of the next entry.

. Touch the Index key (1) again to return to

the measurement window (fig. 1).

Touch the Eye key (1) to select the eye you
wish to measure (right or left).

The right eye (OD) or the left eye (OS) is
selected alternately each time the Eye key
is touched.
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c) Setting converted velocity and bias mode

Bias may be applied in the following two ways:

* Percentage:
A percentage of the actual value is calculated.

e Plus/minus:
A compensating value is added to or subtracted from the actual value.

(fig. 1)
= | 1. Touch the converted velocity key (1) on

N ] the measurement window (fig. 1) to
Tatess access the setting window (fig. 2).

(D& L

R Ex

2. Enter the converted velocity by touch-
ing the number keys (2). The accept-
able range is 1,200 - 2,000 m/s.

,,,,, In the event of an erroneous entry,
touch the Delete key (3).

3. Touch the Return key (4) to set the
entered value.

4. Select either percent bias (%) or
plus/minus bias (um) at the bottom of
the window (5).

5. When setting percent bias, enter the
bias rate by touching the number keys
(2). When setting the plus/minus bias,
enter the compensating value by
touching the number keys (2). The
acceptable ranges are:

Bias rate (%): 60 - 130%
Compensating value: -600 - +450 um

COCOC
-

o | [ | (-

In the event of an erroneous entry,
(2)  touch the Delete key (3).

6. Touch the Return key (4) to set the
entered values.

7. Touch the converted velocity key (1) to
return to the measurement window

5) ) (fig. 1).

The bias value (% or um) can be changed after the meas-

urement has been performed.

5.1 Pachymetry Mode Setup




(‘TOMEY AL-2000 Biometer & Pachymeter

d) Setting automatic vs. manual acquisition

There are two data acquisition modes:

e Auto:

The data are automatically acquired when all criteria are met.

e Manual:

If data acquisition is difficult or erratic, data may be acquired manually using

the footswitch.
(1)

[C_Jfam

Touch the Auto/Manual key (1) to select the
desired measurement mode. Automatic mode
and manual mode are alternately set each
time the key is touched.

e) Setting the measurement mode and the map

5.1 Pachymetry Mode Setup

There are two measurement modes:
¢ Map mode (fig. 1):
Measurements are acquired from an
array of locations which are set in the
Utility mode (see Section 7.4.1). Two

map arrays (MAP 1 and MAP 2) can be
registered.

¢ Single mode (fig. 2):
Single mode is used to acquire multiple
thickness measurements from a single
point on the cornea.

Consecutively press the Mode key (1) to
select MAP 1, MAP 2 or Single mode.

Press the Range key (1) to set the measuring
range. Consecutively press the key to scroll
through the following range settings:

150 - 350 um

300 - 1,200 um

1,000 - 1,500 pm

The message "Out of range” is presented
when an echo is acquired that is out of the
currently set range. Touch the Range key to
change the range and resume measurement.




AL-2000 Biometer & Pachymeter

& TOMEY

g) Setting the data display method
(1)

(2)

(3)

There are two ways that the measurement
data may be displayed: actual value or
biased value.

Set the display method by pressing the data
display key (1). Consecutively press the key
to alternate between actual value display
and bias value display.

You may select which measurement data
you would like to display from the follow-
ing three options:

e [atest:

The most recently acquired measure-
ment at each point.

Minimum:

The minimum of all measurements
taken at each point.

Average:

The mean of all measurements taken at
each point.

Set the value to be displayed as follows:
1. Press the Utility Key at the bottom of

the Pachymetry measurement window
(fig. 1) to display the Utility window (fig.
2).

. Press the Data Selection key (2) to dis-

play the Data Selection window (fig. 3).

3. Press the desired data display option

(Latest, Minimum or Average) by touch-
ing the adjacent key (3). The screen will
return to the pachymetry Utility window
(fig. 2).

. Press the Measure key (4) on the Utility

window to return to the Pachymetry
measurement window.

The data presentation mode (5) is displayed
at the upper right of the measurement win-
dow (fig. 1).

5.1 Pachymetry Mode Setup
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5.1.4 Checking the performance

Check the performance of the AL-2000 by using the pachymetry test piece (found
in the box containing the pachymetry probe).

5

TProbe

7est Piece

1.

2.
3.

4.

Select the following settings:

Converted veolcity: 1,640 m/s
Acquisition mode: Automatic
Measurement mode: Single
Measurement range: 300-1,200 pum

Data display method: Actual value
Data presentation mode: Average

Immerse the test piece under water.
Apply the pachymetry probe perpendicu-
larly in one of the holes in the test piece.
Take 10 series of measurements, as
described in section 5.2.2b, and select

the 5 smallest values. The range of these
values should be less than 10 um.

. Take the average of these 5 values.
. Repeat steps 3, 4 and 5 for the other

test piece hole.

Expected results (see NOTE below):

Shallower hole (D1): 465 um = 50 um
Deeper hole (D2): 850 um £ 50 um

NOTE: The expected results are for an
ambient room temperature of 24
degrees C (75 degrees F). Compensate
for higher (lower) temperature by adding
(subtracting), as follows:

D1: 1 um per degree

D2: 2 um per degree

The biometry test piece is used only for checking the operating per-
formance of the instrument. It cannot be used for determining the
precision of the instrument or for calibrating the instrument.

5.2 Performing Pachymetry

5.2.1 Preparation for measurement
1. Confirm that the measurement conditions have been set.
2. Anesthetize the eye with an appropriate topical anesthetic.
3. Instruct the patient to sit back or to lie supine to maximize patient comfort.

[Note |

If the patient is relaxed and cooperative, the measurement will be
easier and more successful. Prior to taking measurements, explain
the purpose and method of measurement to the patient to reduce
his/her anxiety.

5.2 Performing Pachymetry
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5.2.2 Measurement methods

T .

A\

WARNING

ALWAYS clean the probe tip before taking a measurement on a \
human eye (see section 10.2.1).

NEVER use the probe if there is any visible damage to its tip. Such
use may cause an incorrect measurement and/or damage to the
cornea.

ALWAYS anesthetize the eye with an appropriate topical anesthet-
ic before performing measurements.

Avoid applying excessive force to the cornea during measurement.
If the cornea is dry, wet it to avoid corneal injury. /

The converted velocity directly affects the measurement. Ascertain\
that you have set the desired converted velocity.

The instrument can be set to display actual or baised values.
Ascertain that the desired data display method is set. /

a) Automatic acquisition in map measurement mode (MAP 1, MAP 2)

When using either of the two map arrays,
pachymetry is performed as follows:

1. Apply the pachymetry probe perpendicular
to the cornea at the location corresponding
to the reverse-highlighted location on the
map array.

2. When the measurement conditions are satis-

factorily set, a beep will indicate that the

instrument is ready to acquire data, follow-
ing which measurements will be automatical-
ly acquired.

3. When 20 measurements have been
acquired, a prolonged beep will indicate
that measurement at this location has been
completed.

Data acquisition can be concluded before 20
values have been obtained by lifting the
probe off the cornea.

4. Remove the probe from the cornea, place
the probe at the next location, which is high-
lighted in reverse on the map array, and
repeat steps 2 and 3.

5. Measure each corneal location as described
above.

6. If you would like to re-test any locations,
touch the location on the screen to reverse-
highlight it and re-acquire measurements.

5.2 Performing Pachymetry
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b) Automatic acquisition in single measurement mode

. Apply the pachymetry probe perpendicular

to the cornea at the desired location.

. When the measurement conditions are satis-

factorily set, a beep will indicate that the
instrument is ready to acquire data, follow-
ing which measurements will be automatical-
ly acquired.

. When 20 measurements have been

acquired, a high-pitched beep will indicate
that measurement at this location has been
completed.

Data acquisition can be concluded before 20
values have been obtained by lifting the
probe off the cornea.

. Measurement may be repeated up to 10

times. The average for each series of values
will be displayed in each data slot.

. If you would like to replace any of the meas-

urements, touch the data slot on the screen
to reverse-highlight it and re-acquire meas-
urements.

c) Manual acquisition in map measurement mode

5.2 Performing Pachymetry

. Apply the pachymetry probe perpendicular

to the cornea at the location corresponding
to the reverse-highlighted location on the
map array.

. When the measurement conditions are satis-

factorily set, a beep will indicate that the
instrument is ready to acquire data.

. Press the footswitch to take measurements.

The instrument will beep each time a meas-
urement is taken.

. When 10 measurements have been acquired,

a higher-pitched beep will indicate that
measurement at this location has been com-
pleted.

Data acquisition can be concluded before 10
values have been obtained by lifting the
probe off the cornea.

. Remove the probe from the cornea, place it

at the next location, which is high-lighted in
reverse on the map array, and repeat the
above steps.

. Measure each corneal location as described

above.

. If you would like to re-test any location,

touch the location on the screen to reverse-
highlight it and re-acquire measurements.
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d) Manual acquisition in single measurement mode
[,

3 1. Apply the pachymetry probe perpendicular
,,,,, | to the cornea at the desired location.

2. When the measurement conditions are satis-
factorily set, a beep will indicate that the
instrument is ready to acquire data.

3. Press the footswitch to take measurements.

Ao The instrument will beep each time a meas-
| [ e [ ] urement is taken.
4. Remove the probe from the cornea, move to
the next location and repeat the above steps.
5. Repeat the above procedure up to 10 times.
6. If you would like to re-test any location,
touch the data slot on the screen to reverse-
highlight it and re-acquire measurements.

5.2.3 Deleting data

a) Partial deletion of data in single measurement mode

Once data have been deleted, they cannot be restored. Any deletion

must, therefore, be done carefully.

Data for a particular location can be deleted
as follows:

(M 1. Touch the memory number (1) to select
the data to be deleted.

2. Press the Delete key (2).

3. Next, press the OK key (3) to proceed
with the deletion.

To discontinue deletion, press the Cancel

key (4).
[ ]
=]
N
[EX]
[Em ] s 76
Avg 478 um =i+ 59 EDED
o (o =8 ]@n)
(3)(4)

b) Deleting all data for one eye

To delete all data currently displayed for
either the right or the left eye, press the
Retake key (1) until you hear a beep.

NOTE: This deletes currently acquired data
from the screen; it does not delete stored
data from the memory card. (To delete data
from the memory card, see section 7.3.4d).

5.2 Performing Pachymetry
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c) Deleting all data for both eyes

5.2.4 Storing data

To delete all data for both eyes of the cur-
rent patient, press the Clear key (2) until you
hear a beep sound. The patient’s name and
ID number will be deleted from the screen.

NOTE: This deletes currently acquired data
from the screen; it does not delete stored

data from the memory card. (To delete data
from the memory card, see section 7.3.4d).

( M| ® Before storing data, make sure that a memory card is inserted in ths
slot (see section 3.2.2f).

¢ All data are managed using patient ID numbers. Therefore, you must
enter a patient ID number before storing data (see section 5.1.3a).

¢ The PC memory card used with the AL-2000 is an SRAM type card.
Therefore, an SRAM type card reader, not a Flash Memory reader,
must be used. If a Flash Memory reader is used, data stored on the
K memory card may be corrupted. /

EX

] N (S ]
[N ! 1 154
Gl o~ ]| -
485 [ ] P

Avg 478 e

| [l [
(1)

5.9 pm

5.2 Performing Pachymetry

The memory card that came with the AL-2000
can store data from both eyes of 237 patients.

In map measurement mode, data from up to
25 points is stored (fig. 1).

In single measurement mode, up to 10 meas-
urements are stored (fig. 2).

In both measurement modes, after measure-
ments have been acquired, press the Memory
key (1) to store the data.

A patient ID number must be entered in order
to store data on the memory card. (See section
5.1.3a for details.)

To display stored pachymetry data and to view
cross-sectional diagrams of the cornea, see
Section 7.4.3.
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6. PRINTING
6.1 Initiating Printing

Veloaty Avg 1550ms J[ Paticad : ABC-DEF

Vielosity  LENS 16dbans Mo, ¢ 123456 567

PPEEP Velocicy - ACDH £k ]I NYZ-123 110
3 0

Py
Avesage AXIAL RANGD =

After biometry measurement, |OL calculation
or pachymetry measurement, touch the Print
key (1) to initiate printing.

26.95 = 0.03

=
=
o |

>

w -
F|ERRFERRRETE

Dot tn s etamD s

SBRESSEESE=E Y
do | et dn et e
F|eszaoEsnuoll

[(Venory

Patient | ABC-DEF
1D Mo, : 123456
Phys  XYZ-123

AXIAL K1{D] K(Dji"*
—

Lens &

[
y | ABC
10,57

Implarasd 7
100 Mode LIL02
Ingpareesd

(1)
6.2 Printout Modes

There are two printout modes, standard and simple. Sample printouts are shown in Section
6.3. (See Section 7.5.5 to select the desired mode.)

Standard: Includes date, patient name and ID number, physician name and all data.

Simple: Includes no identifying information and, for some printouts, provides an
abbreviated version of the data. The simple printout mode uses less paper.

6.1 Initiating Printing
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6.3 Sample Printouts
6.3.1 Sample biometry printout

a) Standard mode (n Date © 1999/09/01 12:00
] (2) Patient  : ABC-DEF
(1) Time/Date (3)—mnNe. 123456
(2) Patient name ) Physicin _: XNZ-123
(3) Patient ID number &) — LEFT
(4) Physician name (6)— Hand Normal (7)
(5) Eye (Right/Left) (8) Velocity : Avg 1550 mis
(6) Measurement mode ) Yelooity RE‘NS llf’f‘zl "‘f“"
(7) Eye type (]0)(1 D s
(8) Average axial length velocity ' (12)
(9) Lens velocity Avg AXIAL : 2699 mm
(10) ACD velocity (13) SD: (.03 mm RANGL : 0.07 mm 14)
(11) Gain NO AXIAL ACD LENS .
(12) Average axial length ! gzg‘; jg; ;g?
(13) Standard deviation of axial 3 12697 407 360
length data 42699 405 368
(14) Difference between mini- (15) 512697 404 3.8 (16
) . . 6 2699 405 369
mum and maximum axial 7 |60 405 368
length § 2698 406  3.68
(15) Memory number ﬁ 2-6;'33 i-gg ggz
(16) Measurement data (axial — 27, : 2
length/ACD/lens thickness) _ e 2038 A0 36T an
(17) Mean measurement data (18) _NO- o
values hn AT
(18) Memory number of the dis- l' Uﬂ"
played waveform (19)— | L | ‘A‘VLW,
(19) Waveform l LII
(20) Selection cursor for retinal e e 27
Waveform (20) | T[T T 0177 T LI T T { )
(21) Selection cursor for retinal
echo @n
(22) Scale (2 mm/div)
LEFT
lland MNormal
b) Simp|e mode Velocity - A\-‘g L5350 mis
Molocuy 0 LENS 1641 mds
WVelocily Do ACD 1532 mis
Gain : 3

6.3 Sample Printouts

Ave AXIAL : 2699 nm
Sy 003 mm BRANGLE : .07 mm

N AXIAL ACL LLENS

27.04 3.07 3.00

2 2699 4.7 371

3 26097 347 3.60

4 2699 4.4¢5 3.68

5 2697 4.04 3.08

6 2609 4.4¥5 3.69

72699 R ] 3.68

5 2698 4.6 308

2% 2699 4.06 3.67

1y 27.00 4.6 3.66

Avg 2699 ER 3.67
N9
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6.3.2 Sample IOL power calculation printout

a) Standard mode

(1) Time/Date

) Patient name

) Patient ID number

) Physician name

) Eye (Right/Left)

) 1OL calculation formula

) Axial length

) Keratometry values

) Desired postoperative refraction
0) Lens constants

1) Power calculation results

2) IOL model name

3) Seven IOL power levels and the

o~~~ o~~~ o~~~ —~ —~

2
3
4
5
6
7
8
9
1
1
1
1

predicted postoperative refraction

for each lens model

b) Simple mode

(] ]— Tale 19990901 12 ;00
(2y—— Paient  © ABC-DFF
(3)— No. 123456
(4)7 Physician @ XY¥Z-123
$—RIGHT
(6)— SRKT
Inpul Paramelers
(7)—AXIAI, o 26.99 mm
2 43.00D
(8){1§2 : 4350D
(9)—1’)5Rel‘ D -Lonm
A B [
10)—AcnnsL S L20A TTS000 TR0
(11— Power  : 10.57 840 9.41
A 13
(]2) — I0L-02 1OL-03
[OL Ref. 101, Rel.
900 0,12 a0 -9
9.5 -0.4) 000 =027
10,00 =068 750 -0.63
(13) 0.50  —0.96 8.00
o -1.23 8.0 =137
1130 -134 900 -1.74
12000 -1.83 B.a0 =212

RIGIIT
SREKSL
AXIAL @ 2699 mm
Kl c4R00 1 K2 435010
Dy Rel ¢ 100D
A B [
Avomsl. 1200000 11500 11500
Powwer 10,57 BO0D 0 9.4l
A
10312 1031.-3
. Refl LOL Ref,
1000 —0.68 T3 -0.63
13,50 -0.96 8.00)
L1.00 —1.25 #3530 -1.37
C
10L-4
. Relt
Q.0 =074

6.3 Sample Printouts
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6.3.3 Sample IOL power calculation printout following biometry (SRK/T)

a) Standard mode

(1) Time/Date

(2) Patient name

(3) Patient ID number

(4) Physician name

(5) Eye (Right/Left)

(6) Measurement mode

(7) Eye type

(8) Average axial length velocity
(9) Lens velocity

(10) ACD velocity

(11) Gain

(12) Average axial length

(13) Standard deviation of axial

length data

(14) Difference between mini-
mum and maximum axial
length

(15) Average ACD

(16) Average lens thickness

(17) Memory number of dis-
played waveform

(18) Axial length/ACD/lens thick-
ness of the displayed wave-
form

(19) Waveform

(20) Selection cursor for retinal
waveform

(21) Selection cursor for retinal

echo

Scale (2 mm/div)

IOL calculation formula

Mean axial length

Keratometry values

Desired postoperative

refraction

Lens constants

Power calculation results

Seven IOL power levels and

the predicted postoperative

refraction for each lens

model

(30) IOL model name

6.3 Sample Printouts

(1) Dale T 19950901 12100
(2y— Paticmt : ARC-DFF
(3)—— [0 No © 123-436
(4) Physician @ XYZ-123
5)>— RIGHT
) (6)— 1land . Normal _—(7)
(8) Yelowily o oAve 1330 mds
(9) Veloeity @ LENS 1641 nis
(10)- velociy - ACTD 1532més
(11)—— Gain 3 (12)
Avp AXIAL 2699 Imim
(13)—— $D:0.03 mm RANGF : 001 mm (14)
{13) Ave ACD : 406 mm
(16) Ave LENS @ 3.67 mm
(17— NO. 4 AXIAL : 2694 mm
ACTY © 5.13mm (18)
LENS @ 436 mn

| i [
i .
Wl o
( l 9) — | |I \*.”-.".f;.,'-r
1
- I
.'.i....'.........‘—(22)
— (20)
(23) — SEKT (21
Input Parameters
(24)—— AXIAL : 26.99mm
Kl © 4500 D
(25_) Lo D 4550 D
(26) Ds Ref @ -1.00 D
A IE] C
(27)—— Aconst, 12000 11500 11800
(28) Power S 1057 /.00 941
A B
(30 1002 10103 30
0L Ref 101 Ref
Q00 -0.12 6.50 -0y
950 =040 TO0 027
1000 -1.68 750 —0.63
29 1050 —0.96 8.00) (29)
o0 —1.25 %.50  —1.37
11.50  -1.54 9K =1.74
1200 -1.83 950 -2.12
o
(30) 10004
101, Ref
g0 —02
B30 -0.43
9.00  -0.74
(29)
10.00  —1.38
10.50 -1.70
11.00  -2.03
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b) Simple mode

RIGITT

fland Normal
Velocity @ Avp

Velocity @ LENS 1641 més
Velocity @ ACTY 1832 mss
Gain H 5

Ave AXIALD 2699 mm

NO. 4 AXIAL 2699 mm
ACL 213 mm
LENS @436 mm

o T
L
| I
\ |
L '
] ] -
T TT T T T
SREKST
AXIAL ¢ 2699 mm
Kl S ASOD K2 o 4550 D
DxRel” @ -1.00 1D
A 3} .
Aconst. o 20000 LS00 1IR.00
Prower 037 840 9.4
A
102 [O-3
107 Rel TOT. Rel.
100 —0.68 750 -0.63
10.50  -0.96
1100 —1.25 830 -1.37
LOL-4
1031, Rel.
900 =074

6.50 -1.06

o —1.38

6.3 Sample Printouts
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6.3.4 Sample printout using personal/corresponding surgeon factor values

a) Standard mode

A —Date T 19990001 12:00
(1) Time/Date (2)ﬂ7 Patient : ABC-DFF
(2) Patient nam (3)— 1 No. 123436
a !e ame (4)7Ph}'siciun o XYZ-123
(3) Patient ID number T T
. . Personal/Corresponding, Value
(4) Physician name (>— LEFT
(5) Eye (Right/Left) -
. . . Input Parameters

(6) Desired postoperative refraction (6) — Post Operative Ref. — 0.50 >

(7) Implanted IOL power (7)W Trplanted [OT. Power 10,00 D

8 A 'a| |en th ) e !\X‘I;\I‘ — 2699 mim

E‘?; A)rilterior?:hamber depth (ACD) (l(g;_:iszu —=45ﬁ')%611)nm

(10) Keratometry values 1 §2 4:;)003

(11) Lens constant (1 Acenst. = 10

(12) Results of calculations Solution

[ srK 1
Porsonal Aconst,  — l 1 8.20
HOLLADAY
Personal SF - 3 65
Corresponding 810 — 2.36
(12—

HOFFER Q
Personal ACDconst. = 876
HAIGIS
Tersonal Aconst. = 1 20.70
Corresponding ACTY = 6.2]

a) Simplemode
Personal/Corresponding Value
RIGHT
Input Parameters
Post Operative Rel. -0.50 1
Implanted 101, Power — 10.00 1D
AXIAL = 2699 mm

ACD  — 406 mm
K1 4500 D
K2 — 45350 D

Aconst, = 120,00

Solution

SRK 1

Personal Aconst. = 118.210)
IHOLLADAY

Paersonal SF 3.65
Corvecaponding SF — 236
LIOFFLER

Personal ACLconst, — 876
TTATCIS

Personal Aconst. —  20.70
Cortesponding ACD = 6.21

6.3 Sample Printouts
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6.3.5 Sample pachymetry printout - map mode

a) Standard mode

(1

)
)
)
)
)
)

CURWN

Time/Date

Patient name

Patient ID number
Physician name

Eye (Right/Left)

Converted ultrasound veloc-
ity

Measurement mode

Data presentation mode
Data acquisition method
Actual corneal thickness at
each location

Bias rate

) Biased corneal thickness at

each location

b) Simple mode

(1)— Datc C1999/0%01 1200
(2)—— Patient : ARC-DFF
(3)—— IDNo. 123456
(4)7 Phvsician @ XY£-123
(5)— RIGHT
(6] Comeadl Vel o 164 mis
(7N MAP 1T Latest Data
(9)— aulo
—Actual
B 5 um
836 858 218
719 726 730
T 601 598 591 N
(10) = 846 725 s82 47¢ 589 729 38
600 595 593
715 718 721
833 8§42 $26
I
(1) .
FO% Biased
B S um
585 601 573
503 508 511
T 421 419 414 N
(12) 507 s08 407 333 412 510 587
420 417 415
501 503 505
583 589 378
1
RIGHT

Corneal Vel 1640 més

MAT | Tatest Data
ALTO
Actual
h Lm
836 83K LR
714 726 730
T 60l 598 591 ™

B46 725 SE2 476 389 Y29 H3R
GO0 385 593
713 718 721

(8)

6.3 Sample Printouts
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6.3.6 Sample pachymetry printout - single mode

a) Standard mode

(1) Time/Date I A
(2) Patient name (3)—IDNo. = 123456
(3) Patient ID number {4) Physiclan _: XvZ-123
(4) Physician name .
(5) Eye (Right/Left) ()—RIGHT
(6) Converted ultrasound veloc- ) o) — Comneal Vel 1620 més
ity (8)— AUTO
(7) Measurement mode ' Actual
(8) Data acquisition method 1. 477um 6: 476
(9) Actual corneal thickness at 21 472 um 71 470 um
each location (©)—  3: 490um §: 484 um
(10) Average actual value 47 479 um 9: 475 um
(11) Standard deviation of actual 5 485 um 10: 476 um
values {10 — Avg: 478 um SD: 5.9 um
(12) Bias rate (12— (1)

. . T0%Biased ——
(13) Biased corneal thickness at — rane

. 1: 333 um G 333 um
each location N
. 20 330 um 7 329 um
(14) Average biased value . an A
15) S dard deviati f bi d (13)— 3: ¥3um 8: 338 um
(15) Standard deviation of biase 41 35 am 5 332 um
values | 5: 339%um 10 333 um
(14)— Avg: 3350 SD: 4.1um
(15)

b) Simple mode

RIGHT
Corneal Vel 1640 mis
Single
AUTO

Actual
1 477 um G 470 um
2472 um 7470 um
30 400 um 5 484 um
4 47% um & 475 um
30 485 um W 476 um

Ave: 478 um S 39 um

6.3 Sample Printouts
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7. UTILITIES
7.1 Accessing the Utility Window

7.1.1 Accessing the Utility window from biometry mode

(fig.

1. Touch the Utility key (1) on the Biometry
measurement window (fig. 1) or on the IOL
calculation window (fig. 2) to display the Utility
window (fig. 3).

2. If you wish to access the Biometry measure-
ment window, touch the Measure key (2).

, 3. If you wish to access the IOL calculation win-
(i) dow, touch the IOL key (3).

(fig. 2) 4. If you wish to enter Pachymetry mode, touch
R the PACHY key (4) and then touch the OK key
7 (5).

......

)

PEUBUD -

@;a:- :

[ e

2) 3) (4

et

3)

7.1 Accessing the Utility Window
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7.1.2 Accessing the Utility window from pachymetry mode

7.1 Accessing the Utility Window

. Touch the Utility key (1) on the Pachymetry

map mode measurement window (fig. 1) or on
the Pachymetry single mode measurement
window (fig. 2) to display the Utility window
(fig. 3).

. If you wish to return to Pachymetry measure-

ment, touch the Measure key (2).

. If you wish to enter Biometry mode, touch the

AL key (3) and then touch the OK key (4).
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7.2 Description of Utility Windows
7.2.1 Utility window for biometry mode

Date/Time Setup

. IOL data entry Enter current date
Personal/corresponding value  Enter IOL and time.
Calculate personal lens con- information.
stants.

1OL Formula_
Physician data entry Select 10L
formulas.

Enter physicians' names.

u/tility
IOL Data Enfirty
IOL Formula RE— 232C
[Ii g:ii;c:lans Data @ Sound Set

—\ Ee s )
la go nding Print Mode
a

RS-232C

Data Managemen?d

Set data communi-
cation parameters.

Sound set
Control sound.

Date ~ Timg Set-up

Contact- -Immersion

“Mcnsurc l /

| [

\ Backfee
M

Patient data
Display or edit stored
patient data.

Feed/Backfeed
Adjust printer paper.

Measure
Switch to biometry
measurement screen.

IOL
Switch to IOL cal-
culation screen.

Data management
Analyze stored data.

PACHY
Switch to Pachymetry mode.

Print mode
Select print
mode.

Contact/immersion

Switch between contact
mode and immersion mode.

7.2 Description of Utility Windows
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7.2.2 Utility window for pachymetry mode

Data selection
Select the data pres-
entation mode.

Date/Time Setup
Enter current date

and time.
Map construction RS-232C
Select the_ pachymetry Set data communi-
map locations. cation parameters.
Physician data entry
Enter physicians’ names. ?Zzir;?olsi;gund
— Utilit =

Phy=ician=s Data
Entry

&

2
-
=

Map Construction

Data Eelection

=]
|7

Patient Data

e) Date ~ Timegf Set—Ap

COM

[N\

Rs— 232C

Sound Set

BE

Print Mode

G
\\ \ 7 =
Measure Feed/Backfeed
Switch to pachymetry Adjust printer paper. Print mode
measurement screen. - .
Select print
mode.

Patient data AL

Display stored patient
data and cross-sectional
view of cornea.

7.2 Description of Utility Windows

Switch to Biometry/IOL
calculation mode.
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7.3 Utility Setup for Biometry and IOL Calculation
7.3.1 IOL data entry
Up to 10 lens models with associated constant values may be entered in the IOL

data list. These lens models may be selected and their pre-set values used for IOL
power calculation.

The appropriate lens constant for each IOL calculation formula is listed below:
e SRK I formula:

SRK/T formula:

Holladay formula:
Hoffer-Q formula:

Haigis standard formula:
Haigis optimized formula: a0, a1, a2

(fig. 1)

g o=

oY
t B:
Prir
@ Da
@ onts
@D
£l
(fig. 2)
IF
{])— HI®) 101 baic En .
- O
)
- -
OGO
- ) .
=
|[EviEales e Ml ==en e
=

(2)

T
(3)

6) (5) (7)

A constant

A constant
Surgeon'’s factor (SF)
ACD constant

A constant

(4)

The procedure for entering IOLs is as follows:
1. Touch the IOL Data Entry key (1) on the biome-

try Utility screen (fig. 1) to access the IOL data
entry window (fig. 2).

. Select the memory number to be entered using

the up and down arrow keys (2) and the item to
be entered using the right and left arrow keys
(3). The location of the flashing cursor indicates
the category for the next data entry. If you do
not want to enter data in this category, move to
the desired category using the right and left
arrow keys. Continue pressing the arrow keys to
enter a0, al and a2.

. Enter the IOL data using the alphabetic charac-

ter and number keys (4). Switch between the
alphabetic character keys and the number keys
by touching the Switchover key (5).

. The following information may be entered:

e Company: Up to 10 letters or numbers

* Model No.: Up to 10 letters or numbers

e A-const.:  Acceptable range 100.00 - 130.00
e SF: Acceptable range -5.00 - +10.00
e ACDconst:: Acceptable range 0.00 - +10.00
® a0: Acceptable range: -9.99 - +9.99

® al, a2: Acceptable range: -0.99 - +0.99

The constants a0, a1 and a2 are used under
the following conditions:

2<al0+al1x337+a2x23.39<7
2<al0+al1x253+a2x2000<7
2<al0+al1x350+a2x27.00<7

In the event of an erroneous entry, press the
Delete key (6).

. Set entered data by touching the Return key (7).
. When data entry is complete, touch the IOL

Data Entry key (1) to return to the biometry
Utility screen.

7.3 Utility Setup for Biometry & IOL Calculation
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7.3.2 10L formula setup

EEUBD

uNHN'| Iln\l o
- e ()
(2)) . oAy
b Lo
4)

EE

7.3 Utility Setup for Biometry & IOL Calculation

Six pre-set IOL calculation formulae are avail-
able. To select the formulae that you plan to
use, do the following:

1

. Touch the IOL Formula key (1) on the

Biometry Utility screen (fig. 1) to display
the formula selection screen (fig. 2).

. The six available formulas are: SRK II,

SRK/T, Holladay, Hoffer Q, Haigis standard
and Haigis optimized.

. To select a formula, touch the adjacent

number key so that it is reverse-highlight-
ed (black).

You may select up to five of the six form-
las. Those chosen will be available for
selection from the IOL power calculation
window (see section 4.3).

. After making your selections, touch the

IOL Formula key (3) to return to the
Biometry Utility screen (fig. 1).

To set al and a2 for the Haigis standard for-
mula:

1

) 2.

. Press the Parametr key (4) on the formula

selection screen to activate the parameter
setting screen (fig. 3).

Touch the item keys (5) to select a1 and
a2 and enter the desired value for each
using the number keys (6).

In the event of an erroneous entry, press
the Delete key (7).

. After the values have been entered, touch

the Return key (8) to register the entries.

. After both a1 and a2 have been set, touch

the Parameter Set key (9) to return to the
formula selection screen (fig. 2) and touch
the IOL Formula key (3) to return to the
biometry Utility screen (fig. 1).

Please contact your Tomey representative to
inquire about loading additional IOL formu-
lae.
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7.3.3 Personal lens constant calculation (personal/corresponding value)
(fig. 1)

PEDBED -

4)

After the IOL has been implanted and the
post-operative refraction has been deter-
mined, the optimal lens constants (personal A-
constant, personal SF, corresponding SF and
personal ACD) can be calculated as follows:

1. Touch the Personal/Corresponding Value
key (1) on the biometry Utility screen to dis-
play the calculation screen (fig. 2).

2. Touch the Eye key (2) to select the eye
(right or left) for which you wish to calculate
constants.

3. Touch the databox (3) for each item and
enter the value using the number keys (4).
The selected databox will be reverse high-

lighted (black).

In the event of an erroneous entry, press the
Delete key (5).

4. Touch either the Return key (6) or touch the
databox (3) again to register the value.

5. Repeat steps 3, 4 and 5 for each item: post-
operative refraction, implanted IOL power,
axial length, anterior chamber depth, ker-
atometry values* and A constant.

*Either the flat K or the steep K may be
entered first. Values may be entered in
either diopters or millimeters.

6. After all values have been entered, the
instrument will automatically display the cal-
culation results.

7. Touch the Eye key (2) if you wish to calcu-
late constants for the other eye and repeat
steps 3-7.

8. Touch the Print key (7) to obain a printout
of the calculation results.

9. When you are finished, touch the
Personal/Corresponding Value key (1) to
return to the biometry Utility screen (fig. 1).

Based on the outcome of multiple surgeries,
the optimal personal lens constant values for a
particular surgeon may be determined using
the Data Management utility (see section
7.3.5).

7.3 Utility Setup for Biometry & IOL Calculation
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7.3.4 Display and compilation of patient data

[ Notes /I

The memory card must be inserted securely, as instructed in section
3.2.2f, in order to display and compile stored patient data.

® The memory card must be formatted before using, as described in

section 8.4.

a) Displaying axial length data

EEDB0D

(fig. 1)

(8)

2473 — 367 - 239 -

\

9) (7) (10)

7.3 Utility Setup for Biometry & IOL Calculation

To display stored axial length data:
1.

Touch the Patient data key (1) on the biom-
etry Utility screen to display the Patient
Data list (fig. 2).

. Touch the arrow keys (2) to select the

patient whose axial length data you want
to display. If necessary, change the page
using the Forward key (3) or Back key (4).

If you wish to return to the biometry Utility
screen at any time, touch the Exit key (5).

. Touch the Echo key (6) to display the

selected patient’s axial length data (fig. 3).

. To obtain a printout of the data, touch the

Print key (7).

. To display the axial length data for the

patient’s other eye, touch the Eye key (8).

. If you wish to display the patient’s IOL

data, touch the IOL key (9) and follow the
instructions in section 7.3.4b.

. If you wish to view personal lens constants,

touch the P/C cal key (10). (If you wish to
calculate personal lens constants, see sec-
tion 7.3.3))

. To return to the Patient Data list (fig. 2),

touch the Exit key (11).
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b) Compiling IOL data
(fig. 1)

BEBUD -

i
[=s s e o=
:
T

= [En)@s[Ea)os]
(6) B@ @ 6

(fig. 3)

Patient ABC-DEF
1 No. 120430
Bt Plys . XYZe123

(8)

(15)

(= (= (==

[ED] [ [am o)

(13)(14)(16) (11)(12)

To compile a patient’s IOL data:

1.

Touch the Patient data key (1) on the bio-
metry Utility screen to display the Patient
Data list (fig. 2).

. Touch the arrow keys (2) to select the

patient whose data you want to display. If
necessary, change the page using the
Forward key (3) or Back key (4).

If you wish to return to the biometry
Utility screen at any time, touch the Exit
key (5).

. Touch the IOL key (6) to display the

screen for compilation of the selected
patient’s IOL data.

. To prepare to enter the the IOL model

and manufacturer, touch the Implanted
IOL Model key (7). The lens Model and
Company names (8) will be reverse high-
lighted.

. Touch the model/manufacturer of the

selected IOL to enter it in the Implanted
IOL Model databox.

. To enter the implanted IOL power and
post-operative refraction, touch the
Implanted IOL Power and Post Op. Ref.
keys (9) and enter the value for each
using the number keys (10). The accept-
able ranges are:

Implanted IOL Power: 0.01 - 50.00 D
Post Op Refraction: -10.00 - +10.00 D

In the event of an erroneous entry, press
the Delete key (11).

. To store the implanted IOL model and
power and the postoperative refraction,
touch the Memory key (12).

. To obtain a printout, touch the Print key
(13).

. If you wish to view personal lens con-
stants, touch the P/C cal key (14). (If you
wish to calculate personal lens constants,
see section 7.3.3.)

10. To display IOL data for the patient's

other eye, touch the Eye key (15).

11. To return to the Patient Data list (fig. 2),

touch the Exit key (16).

7.3 Utility Setup for Biometry & IOL Calculation
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c) Displaying personal lens constants
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7.3 Utility Setup for Biometry & IOL Calculation

To display personal lens constant data:

1

. Touch the P/C cal key (1) on the axial
length data screen (fig. 1) or the P/C cal
key (2) on the IOL data screen (fig. 2) to
display the personal lens constant screen
(fig. 3).

2. If all of the required values have been

entered, the results of the personal lens
constant calculations will be displayed.

Note: Values cannot be entered on this
screen. To enter values, see sections 4.3.4,
4.3.5and 7.3.3.

3. To obtain a printout, touch the Print key (3).

4. To display personal lens constant data for

the patient’s other eye, touch the Eye key
(4).

. To return to the Patient Data list, touch the
Exit key (5).

To delete patient data from the memory card:
1

. Touch the Patient Data key on the biometry

Utility screen to display the Patient Data list.

. Touch the arrow keys (1) to select the

patient whose data you want to delete. If

necessary, change the page using the
Forward key (2) or Back key (3).

. To delete the selected patient’s data, touch

the Delete key (4) for approximately one
second until you hear a beep. Data for both
eyes will be deleted.

. To delete all patient data, touch the All

Clear key (5) for approximately one second
until you hear a beep.
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7.3.5 Biometry/IOL Data Management

m| ® Ascertain that the memory card is securely inserted as instructed in
section 3.2.2f.

* The memory card must be formatted before using, as described in
section 8.4.

(fig. 1)

. IOL data stored on the memory card (as
described in section 7.3.4b) may be analyzed to
display four types of graphs, illustrated in figs. 2-
5. The patient data are compiled according to
IOL Model name. If two or more IOLs bear the
same name, they will be treated as the same lens
even if they have different lens constants.

( 1. Insert the memory card as instructed in section
(1) 3.2.2f.

2. Touch the Data Management key (1) on the
biometry Utility screen (fig. 1) to display the
Graph screen (figs. 2-5).

3. The following four graphs may be displayed by
touching the corresponding Graph key (2):

Graph 1: Relationship between axial length
and personal lens constant (fig. 2).

Graph 2: Relationship between anterior cham-
ber depth and personal lens constant
(fig. 3).

Graph 3: Relationship between IOL power and
personal lens constant (fig. 4, next
page).

Graph 4: Histogram showing personal lens
constant values (fig. 5, next page).

The following values for the lens constant asso-
ciated with the selected formula and lens
model are displayed at the left of the screen:
mean value, maximum value, minimum value
and standard deviation. The number of data
(4) (5) points is also displayed.

4. Touch the Formula key (3) to change the calcu-
lation formula for which data are displayed.

5. Touch the Model key (4) to change the IOL
model for which data are displayed.

6. Touch the Exit key (5) to return to the biometry
Utility screen.

7.3 Utility Setup for Biometry & IOL Calculation
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7.3 Utility Setup for Biometry & IOL Calculation

To select the biometry probe mode:

1. Touch the Contact/Immersion key (1) on the
biometry Utility screen (fig. 1) to display the
Contact/Immersion screen (fig. 2).

2. Touch the Contact key (2) or the Immersion
key (3). The selected option is reverse high-
lighted.

3. Touch the Contact/Immersion key (4) to return
to the biometry Utility screen.
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7.4 Utility Setup for Pachymetry
7.4.1 Map construction

(fig. 1)
— For the map measurement mode, the meas-
() porzissens ooto S uring locations and the order in which the
[} o conets measurements are taken should be pre-set.
Two maps, MAP 1 and MAP 2, may be con-
structed.

To construct MAP 1 and MAP 2:

1. Touch the Map Construction key (1) on the
= pachymetry Utility screen (fig. 1) to display
' the map construction screen (fig. 2).

2. Touch the MAP 1 key (2) to select MAP 1.
The key for the selected map is reverse
highlighted.

3. To delete the pre-set map, touch the A-
) Clear key (3). In the event that you have
accidently deleted or wish to stop delet-

ing, touch the Cancel key (4) to restore the

previous map.
D) (J—'j) (f;) (fr)) 4. Consecutively touch as many elements (5)
as you want to measure in the order that
you want to measure them. The selected
elements will be reverse highlighted. The
numbers in the boxes indicate the measur-

ing order. Non-selected elements are
blank.

5. If you wish to remove an element, touch it
again. In the event of an erroneous
removal, touch the Cancel key (4) to
restore the previous selection.

-

@)

6. After the elements have been selected,
touch the OK key (6) to register the map.

7. Touch the MAP 2 key (2) and repeat steps
3-6 to construct Map 2.

8. When map construction is complete,
touch the Map Construction key (7) to
return to the pachymetry Utility screen
(fig. 1).

7.4 Utility Setup for Pachymetry
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7.4.2 Data display selection

The following data display options are avail-
able:

Latest:  Most recently acquired measure-
ment.

Minimum: Minimum measurement value.
Average: Mean of all measurement values.

The data display option can be changed after
the measurements have been taken.

To select the desired data display option:

1. Touch the Data Selection key (1) on the
pachymetry Utility window (fig. 1) to acti-
vate the Data Selection window (fig. 2).

2. Select the desired data display option by
touching the appropriate key (2). The
screen will return to the pachymetry Utility
window (fig. 1).

When measurement results are displayed (fig.
3), the selected data display option will be
indicated to the upper right of the map.

7.4 Utility Setup for Pachymetry
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7.4.3 Patient data and corneal cross-section display

[Notes |

In order to display patient data, the memory card must be inserted
securely, as instructed in section 3.2.2f.

e The memory card must be formatted before using as described in

section 8.4.

a) Displaying stored pachymetry data
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To display stored pachymetry data:

1.

Touch the Patient data key (1) on the
pachymetry Utility screen to display the
Patient Data list (fig. 2).

. Touch the arrow keys (2) to select the

patient whose pachymetry data you want
to display. If necessary, change the page
using the Forward key (3) or Back key (4).

If you wish to return to the pachymetry
Utility screen at any time, touch the Exit

key (5).

. After selecting the patient, touch the Data

key (6) to display the selected patient'’s
pachymetry data (fig. 3).

. If you wish to change from actual value dis-

play to biased value display, touch the data
display key (7).

. To obtain a printout of the data, touch the

Print key (8).

. To display the pachymetry data for the

patient's other eye, touch the Eye key (9).

. To return to the Patient Data list (fig. 2),

touch the Exit key (10).

7.4 Utility Setup for Pachymetry
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b) Displaying cross-sectional view of cornea

Notes

* At least the central corneal thickness and the 8 data points sur-
rounding (adjacent to) the center are necessary in order to display

a cross-sectional view of the cornea.

® The cross-sectional view is not scaled. The average K value is used
[(K1 + K2)/2], not the individual K1 and K2 values.
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7.4 Utility Setup for Pachymetry

To display a cross-sectional corneal view for
stored pachymetry data:

1.

9.

Touch the Patient data key (1) on the
pachymetry Utility screen to display the
Patient Data list (fig. 2).

. Touch the arrow keys (2) to select the

patient whose pachymetry data you want
to display. If necessary, change the page
using the Forward key (3) or Back key (4).

If you wish to return to the pachymetry
Utility screen at any time, touch the Exit

key (5).

. Touch the Section key (6) to display the

cross-section selection screen for the
selected cornea (fig. 3).

. Select the K1 key (7) and enter the K1

value using the number keys (8). Then
select the K2 key (7) and enter the K2 val-
ues. (Either the flat K or the steep K may
be entered first. K values may be entered
in either diopters or millimeters. )

In the event of an erroneous entry, press
the Delete key (9).

. Register the entered values by touching

the Return key (10).

6. Touch the Memory key (11) to store the

K1 and K2 values on the memory card.

. Touch the arrow keys (12) to determine

the location of the cross-sectional view.

. Touch the Rotation key (12, center) to

rotate the meridian (13) of the cross-sec-
tion viewed by 45 degrees counterclock-
wise.

Touch the View key (14) to display the
cross-sectional diagram of the cornea.

10. To return to the cross-section selection

screen (fig. 3), touch the Exit key (15).

11. To return to the Patient Data list (fig. 2),

touch the Exit key (16) on the cross-sec-
tion selection window (fig. 3).
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7.5 Utility Setup for General Items
7.5.1 Physicians data entry

(fig. 1)

,
©

PEDBDD -

(1)

O
COCOCIC
COCOCOE)

(5) (4) (6)

3)

Up to seven names can be entered in the
Physician List.

1.

Touch the Physicians Data Entry key (1) on the

biometry Utility screen (fig. 1) or the pachyme-
try Utility screen (fig. 2) to display the Physician
List (fig. 3).

. Touch a number (2) to activate that slot in the

list. The selected number will be reverse high-
lighted.

. Enter the physician’s name using the letter

keys (3). To switch from letters and numbers,
touch the 0-9 key (4). To switch back to letters,
touch the A-Z key.

In the event of an erroneous entry, touch the
Delete key (5).

. If you wish to enter another physician to the

list, touch the next number key (2) to select
the next slot.

. Touch the Return key (6) to set the entered

data.

. Touch the Physicians Data Entry key (7) to

return to the biometry or pachymetry Utility
screen (fig. 1 or fig. 2).

7.5 General Utility Setup
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7.5.2 Date/time setup

7.5 General Utility Setup

To set the data and time:

1

. Touch the Date/Time Setup key (1) on the bio-

metry Utility screen (fig. 1) or the pachymetry
Utility screen (fig. 2) to display the Date/Time
Setup screen (fig. 3).

. Touch each item key (2) to prepare to enter

information for that item. The selected item
will be reverse highlighted.

. Enter the information using the number keys

(3).

In the event of an erroneous entry, touch the
Delete key (4).

. Touch the Return key (5) to register each

value.

. When settings are completed, touch the

Date/Time Setup key (6) to return to the biom-
etry or pachymetry Utility window (fig. 1 or 2).
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7.5.3 Data Communication Port (RS-232C)

Measured data may be transferred to a comput-
er via a data communication port (RS-232C).

Follow these steps to attach an RS-232C com-
munication cable:

1. Insert the connector adapter (1) to the RS-
232C connection terminal (2) on the back of
the instrument and secure the connection by
tightening the screws.

2. Connect the RS-232C communication cable (3)
to the adapter and secure the connection by
tightening the screws.

Accessory equipment connected to the RS-232C
interface must be certified according to the
appropriate IEC 60601-1 standard for medical
equipment. Furthermore, all configurations must
comply with the |IEC 60601-1 system standard.
Anyone who connects additional equipment to
the signal input port or signal output port is con-
figuring a medical system and is, therefore,
responsible for assuring that the system com-
plies with the requirements of the IEC 60601-1
system standard. If in doubt, contact the Tomey
technical service department or your local Tomey
representative.

a. Pin positions of the RS-232C connection terminals

Pin # | 2 3 4 5 6 I g 9
| Signal | - RxD | TxD | DIR 5G| DSR | RTS | CT5 -
RxD: Receive data

TxD:  Transmit data

DTR: Data terminal ready

SG: Signal ground

DSR:  Data set ready

RTS: Request to send

CTS: Clear to send

7.5 General Utility Setup
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b. Setting the communication conditions

(fig. 1)

To set the communication conditions:

1. Touch the COM (RS-232C) key (1) on the
biometry Utility screen (fig. 1) or the
pachymetry Utility screen (fig. 2) to display
the biometry or pachymetry RS-232C Data
Communication screen (fig. 3 and fig. 4,
respectively).

2. Touch the Setup key (2) to display the RS-
(1) 232C Setup screen (fig. 5).

3. Select the parameter to be set using the

up/down arrow keys (3). The options for the
e selected parameter are shown at the bot-
tom of the screen.

DBLO -

4. Select the desired option for each parame-
ter using the left/right arrow keys (4).

(.

5. Touch the Return key (5) to register each
selection.

6. Touch the Exit key (6) to return to the RS-
232C Data Communication screen for biom-
etry (fig. 3) or pachymetry (fig. 4).

7. To return to the biometry or pachymetry
Utility screen, touch the COM (RS-232C) key
(7) on the RS-232C screen (fig. 3 or fig. 4).

RS-232C Sctup

1200
DATALENGTH & Bit
PARITY KON
STOPBIT HIT 1
FLOW CONTROL  Xon/Xoff
EXIT

seon  [EETI:=400

7.5 General Utility Setup
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c. Transmitting data

(fig. 1
[i RS-232C \‘l.:nl. |
e =
(1)

(fig.2)

. RS-232C - |
DATE

G2 =]

(1)

|. RS.232C  (Data Transfer) Lo 14 ]
o

[e=]e=)
2 3)

5-232C (Data Transfer)

(2) (3)

After biometry or pachymetry measurements
have been acquired from one or both eyes, the
biometry and IOL data or pachymetry data can
be transmitted to another AL-2000 or to a com-
puter (PC) as follows:

1

. Touch the COM (RS-232C) key on the biome-

try Utility screen or the pachymetry Utility
screen (see section 7.3.5b, figs. 1 & 2) to dis-
play the appropriate RS-232C Data
Communication screen.

. After the communication conditions have

been set (as described in section 7.3.5b),
touch the Send key (1) on the biometry RS-
232C screen (fig. 1) or the pachymetry RS-
232C screen (fig. 2) to display the data (fig. 3
and fig. 4, respectively).

. Touch the OK key (2) to initiate data transmis-

sion.

To abort the transmission, touch the Cancel

key (3).

. After the data transmission is complete (indi-

cated by “Sent!” at the upper right of the
screen), you may obtain a printout of the
transferred data by touching the Print key (4).
(Shown for biometry in fig. 5.)

. To return to the Utility screen, touch the COM

(RS-232C) key (5).

(fig.5)

(5)

7.5 General Utility Setup
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d. Receiving data

To
1.

(3)

RS-232C {Data Receiving)

......

7.5 General Utility Setup

Biometry data may be received from another
AL-2000 or from a computer (PC). (Pachymetry
data cannot be received.)

receive data:

Touch the COM (RS-232C) key on the biom-
etry Utility screen to display the RS-232C
Data Communication screen (fig. 1).

2. After the communication conditions have

been set (as described in section 7.5.3b),
touch the Receive key (1) on the biometry
Data Communication screen (fig. 1). The
instrument is ready for receiving data (fig. 2).

. Click the OK key (2) to initiate data recep-

tion.

To abort the reception, touch the Cancel key
(3).

. After the data reception is complete (indi-

cated by “Received!” at the upper right of
the screen), you may obtain a printout of the
received data by touching the Print key (4).

. To return to the Utility screen, touch the

COM (RS-232C) key (5).
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7.5.4 Sound Setup

To adjust the sound:

1. Touch the Sound Set key (1) on the biometry
Utility screen (fig. 1) or the pachymetry Utility
screen (fig. 2) to display the Sound Adjustment
window (fig. 3).

2. Touch the Volume keys (2) to adjust the sound
level. The options are:

o |: Low
e M: Medium
e H: High

3. To turn the sound on or off, touch the On or Off
key (3).

4. Touch the Sound Set key (4) to return to the bio-
metry or pachymetry Utility screen (fig. 1 or fig.

= 2).

4) soundEet ‘

o} Coemep

7.5 General Utility Setup
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7.5.5 Print Mode Setup

(Fig. 1)

Cig.2
@,__._
(.
(1)
(3) F t Mode

7.5 General Utility Setup

The printout options are:

¢ Standard: Includes date, patient name and
ID number, physician name and
all data.

e Simple: Includes no identifying informa-
tion and, for some printouts,
provides an abbreviated version
of the data.

1. Touch the Print Mode key (1) on the biometry
Utility screen (fig. 1) or the pachymetry Utility
screen (fig. 2) to display the Print Mode win-
dow (fig. 3).

2. Touch the Standard or Simple key to select
the desired printout mode.

3. Touch the Print Mode key (3) to the biometry
or pachymetry Utility screen (fig. 1 or fig. 2).
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8. MEMORY CARD

-

/m| * Biometry measurements, IOL data and pachymetry measurements can be storech

on the memory card. If a memory card other than the one provided is used, there
is no guarantee that the data will be properly stored.

e The PC memory card used with the AL-2000 is an SRAM type card. Therefore,
an SRAM type card reader, not a Flash Memory reader, must be used. If a Flash
Memory reader is used, data stored on the memory card may be corrupted.

¢ [f data on the memory card are edited using a computer, the card no longer can
be used with the AL-2000. It will be necessary to reformat the card before it can
be used with the AL-2000. /

8.1

8.2

8.3

Memory Card Specifications
The memory card is 68 pin SRAM card that complies with the PC Card Standard.

e Configuration: Type 1
* Bytes of memory: 512 Kb
* Power voltage: 505V
* Access time: 200 ns

Cards with 1 Mb and 2 Mb are also available.
Memory Card Capacity and Maximum Number of Entries

Capacity of Memory Card | Biometry or Pachymetry Data
(both eyes)

512 Kh 237 patients
1 Mhb 404 patients
2 kb 980 patients

Either biometry measurements and IOL data or pachymetry measurements can be stored
for both eyes of the specified number of patients. In other words, there are 237 “bins” on
the 512 Kb memory card. Either biometry/IOL data or pachymetry data for one or both
eyes can be stored in each bin.

Memory Card Battery

8.3.1 Replacing the battery

If the message “Memory card is low battery!" is displayed, replace the battery by
following the directions in the memory card Instruction Manual.

IMPORTANT: If the battery is not replaced within 10 minutes of receiving the “low
battery” message, data stored on the memory card might be lost.

8.3.2 Battery life

The life of the battery varies as a function of the memory capacity, as indicated

below.
Capacty of Memory Card Battery Life {at 257 )
812 kb Approximately 5 vears
1 Mhb Approximately 5 years
2 hb Approximately 3 years

8 Memory Card
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8.4 Formatting the Memory Card

( The memory card must be formatted before its initial use. >

FEDBUD -

(fig. 1)

[ o [ [ [ [

8.4 Formatting the Memory Card

3)

See instructions in Section 3.2.2f) for inserting the
memory card.

Before using the memory card for the first time, for-
mat it as follows:

1.

Touch the Patient Data key (1) on the biometry
Utility screen (fig. 1) or the pachymetry Utility
screen (fig. 2) to display the Patient Data screen.

. If the memory card has not been formatted, the

message “"Memory card is is not formatted!" will
be displayed (fig. 3).

. Touch the Format key (2) for approximately one

second until you hear a beep. The memory card
will be formatted (fig. 4) and ready for data stor-
age.

. Touch the Exit key (3) to return to the biometry or

pachymetry Utility screen (fig. 1 or fig. 2).
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8.5 Reading the Memory Card on a Windows Computer

8.5.1

8.5.2

8.5.3

8.5.4

Rewriting the Windows PC system configuration file
1. Open the CONFIG.SYS file in the root directory of the C drive using Notepad.
2. Add the following information to the last line of the Config.sys file:

DEVICE=C:\\WINDOWS\CSMAPPER.SYS
DEVICE=C:\\WINDOWS\SYSTEM\CARDDRV.EXE /SLOT=2

The directory shown in the box may differ for different computers. Specify the
directory that contains the Windows system file.

3. Save the CONFIG.SYS file, overwriting the previous version.
4. Re-start Windows.

PC data: location, filename and format

1. Insert the Memory Card into the PC card slot. You will hear a beep when Windows
identifies the Memory Card.

2. Open Windows Explorer and view the contents of the Memory Card removable
drive. You will find two directories:

® Axialdt:  Stores biometry and IOL data.
® Pachydt: Stores pachymetry data.

3. Each of the data files may be opened using Notepad.

The files are identified by patient ID.
Axial length and corneal thickness data are stored in text mode.
Axial length waveform data are stored in binary mode.

Removing the Memory Card from the computer
. Click on the Windows Start button.

. Select Settings.

. Select Control Panel.

. Double-click on the PC Card [PCMCIA] icon.

. On the Socket Status window, select the socket that contains the Memory Card.
. Click the Stop button

N O oW N -

. When the message “You may safely remove this device" is displayed, click OK
and remove the Memory Card by pressing the button (see section 3.2.2f).

Handling the Memory Card files

Files from the AL-2000 Memory Card are read-only files. If you wish to modify the
contents of the file, you must make a copy of it and release the read-only attributes
of the copy.

8.5 Reading the Memory Card on a Windows Computer
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9. TECHNICAL INFORMATION
9.1 I0OL Calculation Formulae
9.1.1 SRK/II
a. Emmetropic IOL power (D)
Pemme = A1 - 0.9K - 2.5L
b. Ametropic IOL power (D)

Pame = Pemme - REF x CR

c. Desired postoperative refraction

REFial= { Pemme - P}/CR

Where:

if L<20.0 mm, then A1=A+3
if200<L<21.0mm,thenA1=A+2
if21.0<L <220 mm, then A1 =A+1
if 22.0 <L <245 mm, then A1=A

if L > 24.5 mm, then A1=A-0.5

if Pemme < 14, then CR = 1.00
if Pemme > 14, then CR = 1.25

A: A-constant

K: Corneal refraction (D) [(K1 + K2)/2]
L: Axial length (mm)

P: Power of IOL implant (D)

REF:  Postoperative refractive power

9.1 IOL Calculation Formulae
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9.1.2 SRK/T

a. Emmetropic IOL power (D)

Pemme =

1000na « X
L1 -y

b. Ametropic IOL power (D)

Pame

1000na {X - 0.001 REF (VX + L1.1)}
(L1 - C1) {{Y - 0.001 REB (V.Y + Cl.r}}

c. Desired postoperative refraction

1000na-X - P(L1 -C1} Y

REFiel= "na W+X + L1-1) - 0.001P (L1 - C1){V+Y + Cl+1)

Where:

X =naer-inc-T11 L7
Y =nasr-ine-110C0

9.1 IOL Calculation Formulae

Average corneal radius of curvature (mm) = 337.5/K
Modified axial length (mm)

if L>24.2,thenLC =L

if L<24.2, then LC = -3.446 + 1.716L - 0.0237L*L
Corneal thickness by calculation (mm) = -5.41 + 0.58412LC + 0.098K
Height of the corneal dome (mm) = r - SQRT(r*r - W*W/4)
Calculated distance between the iris surface and IOL optical surface
(including the corneal thickness) (mm)

= ACD const = -3.336

= (0.62467A - 68.747) - 3.336

Estimated postoperative anterior chamber depth (mm)

= H + Ofst

Vertex distance (mm) = 12

Refractive index of aqueous and vitreous = 1.336
Refractive index of cornea = 1.333

Optical axial length (mm) = L + (0.65696 - 0.02029L)
Measured axial length (mm)

A-constant

Average corneal refractive power: (K1 + K2)/2 (D)

Desired postoperative refraction (D)

Power of IOL implant (D)
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d. Personal A-constant

A=P +AREF-F + 25L + 0.9K - COR

Where:

P: Power of IOL implant (D)
S: Spherical index (D)

C: Cylindrical index (D)

AREF: Postoperative refraction <equivalent to the spherical index (D)>
=S+C/2

RF:  Refractive factor

if P> 16, then RF = 1.25
if P <16, then RF =1
L: Axial length
: Average corneal refraction (K1 + K2)/2 (D)
COR: Correcting value
if L < 20.0, then COR =3
if 20.0 < L < 21.0, then COR =2
if21.0 < L < 22.0, then COR =1
if 22.0 <L <245, then COR=0
if L > 24.5, then COR =-0.5

9.1 IOL Calculation Formulae
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9.1.3 Holladay

a. |OL power (D)

1000na {X - 0.00AREF (VX + L2.1}}

FI

“{2-Cc2-Sh [Y - 0.001REF{V-Y + r{C2 + SH}]

b. Desired postoperative refraction (D)

1000naX-P-Q-Y

Pemme = na(VeX + 121 - 0.001P- Q {V+Y + r(C2 + SF)}

Where:

X =nasr-lhc-1)L2
Y =naer-inc-1{C2 + 5F)

O=12-C2-5F
na: Refractive index of aqueous and vitreous = 1.336
nc: Refractive index of cornea = 4.0/3.0
L: Measured axial length (mm)
r: Average corneal radius of curvature (mm) = 337.5/K
K: Average corneal refractive power = (K1 + K2)/2 (D)
SF:  Surgeon factor
(Distance between iris surface and optical center of IOL) (mm)
REF: Desired postoperative refraction
V: Vertex distance (mm) = 12
P: Power of IOL implant (D)
L2: Modified axial length (mm) =L + 0.2
C2:  Anatomical anterior chamber depth (mm) (distance between corneal

9.1 IOL Calculation Formulae

apex and iris surface) (mm)

= 054 + Rag-+|Rag?. a6Zu

if r <7 mm, then Rag = 7 mm
if r>7 mm, then Rag =r
AG = 12.5L/23.45 (if AG > 13.5 mm, then AG = 13.5 mm)
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c. Personal SF

SF = {-Bﬂ - BQ2- 4AQ- CO }IIEAQ -C2)

Where:

AC =

(nc- 1) - 0.001AREF [Winc-1) - r]

BQ = 0.001AREF {L2-Vine-1) - r(L2 - venal} - {inc-11L2 + nasr}
CQ1 = 0.001 AREF[Vina-r - (nc- 11L2} + L2-r]

CO2 = 1000na {na-r - (ne - 1)L2 - CO1WP

CQ3 = L2enasr- 0001 AREF-L2+Ver-na

C=

nc:

<SAT T

wnwr o

AREF:
C2:

CO3 - CO2

Refractive index of aqueous and vitreous = 1.336

Refractive index of cornea = 4.0/3.0

Measured axial length (mm)

Average corneal radius of curvature (mm) = 337.5/K

Average corneal refractive power = (K1 + K2)/2 (D)

Vertex distance (mm) = 12

Power of IOL implant (D)

Modified axial length (mm) = L + 0.2 (mm)

Spherical index (D)

Cylindrical index (D)

Postoperative refraction <equivalent to the spherical index (D)>
=S+ C/2

Anatomical anterior chamber depth (mm) (distance between corneal
apex and iris surface) (mm)

= 056 + Rag-+Rag?. aciu

if r <7 mm, then Rag = 7 mm
if r>7 mm, then Rag =r
AG = 12.51/23.45 (if AG > 13.5 mm, then AG = 13.5 mm)

d. Corresponding SF

SF = 0.5663A - 65.60

Where:
A:

A-constant

9.1 IOL Calculation Formulae
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9.1.4 Hoffer Q

a. Emmetropic IOL power (D)

p_ 1336 ) 1.336
L-C -005 1336 C+0.05
K+R 1000
Where:
B = R
T -0.012REx

b. Desired postoperative refraction by spectacle (D)

Rxi

1+ 0.012R;
Where:
- 1.336 )
Ri= 1.336 , C+005 K
1336 _p 1000
L-C-0.05
C=X+Y

X = C1 + 0.3(L - 23.5) + (tan K)2
Y = 0.1M(23.5 - L) 2 tan {0.1(G - )2} - 0.99166
if L < 23.0, then M = +1, G = 28.0
if L>23.0, then M = -1, G = 23.5
if L>31.0, then L = 31.0
if L<18.5, then L = 18.5

P: Power of IOL implant (D)

L: Measured axial length (mm)

C1: Personalized anterior chamber depth (mm)
K: Average refractive power = (K1 + K2)/2 (D)

Rx:

9.1 IOL Calculation Formulae

Desired postoperative refraction by spectacle (D)
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c. Personal ACD

L+ N- i ng2 4 £1336(N- 1)

ACD = . P _0.05

Where:
338

N = K.+ AR

__ ARk
1 -0.07 28R

AR

d. Predicted postoperative anterior chamber depth (ACD)

ACD=X+Y

Where:

X = C1=0.3(L - 23.5) + (tan K)2
Y = 0.1 M(23.5 - L)2 tan{0.1(G - L)2} - 0.99166
if L< 23.0, then M =+1, G = 28.0
if L>23.0, then M = -1, G = 23.5
if L>31.0, then L = 31.0
if L< 18.5, then L = 18.5

P: Power of IOL implant (D)

L: Measured axial length (mm)

C1: Personalized anterior chamber depth (mm)
K: Average refractive power = (K1 +K2)/2 (D)
ARx: postoperative refraction by spectacle (D)

9.1 IOL Calculation Formulae
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9.1.5 Haigis standard
a. |OL power (D)
p— 1000na na

L-d na_ _d
z 1000

d=al+al-ACD + a2-L (BCD £ O)
d=1E0-0241-a1) + a2 + 0139.a1)L (ACD=0)
al = 06246748 - 72434

ACDconst - A 0.62467-68.747
[fal=04andaz=01,al=0624567A-72434]

_ 1000(hc-1)

K r

b. Predicted postoperative refractive power (D)

1000 (1000Y - K-X)
V (1000Y - K+X) + 1000X

REFiol =

Where:

W= d2eP + 1000Lena - deleP
¥ = nall000ena - Lo P + deP)

na: Refractive index of aqueous and vitreous = 1.336
nc: Refractive index of cornea = 1.3315

r: Average corneal radius of curvature (mm)

K: Average corneal refractive power (D)

L: Axial length (mm)

ACD: Anterior chamber depth (mm)

REF: Desired postoperative refractive power (D)
\ Vertex distance (mm) = 12

P: Power of IOL implant (D)

al: 0.4 (default value)

a2: 0.1 (default value)

VKpr: 3.37

ELpr: 23.39

9.1 IOL Calculation Formulae
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c. Personal A-constant

d-al-ACD -aZ«L + /3434

= ACD# 0
A 0.62467 ( )
a_d-La2+0139-a1) +0.241.a1 + 72434 (acpy_ )

0.62467

Where:

PiL+z + 1000na) -\jill:'-z{‘l Q00Lsnasz + 1000Lena«P -1 CICIIDE- nal

d =

2Pz
S K4 AREF
1. AREF-Y
1000

K = 'IDDC'EHTC -1

na: Refractive index of aqueous and vitreous = 1.336

K: Average corneal refractive power (D)

L: Axial length (mm)
ACD: Anterior chamber depth (mm)
AREF: Postoperative refractive power (D)

V: Vertex distance (mm) = 12
P: Power of IOL implant (D)
al: 0.4

az2: 0.1

9.1 IOL Calculation Formulae
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9.1.6 Haigis optimized
a. |OL power (D)

p— 1000na na
~ Ld na__d

z 1000

Where:

REF
| . REF-V
1000

d=al+al-ACD +aZ-L BCD # O
d=1{al-0241.a1) + (a2 + 013%9.a1)L (ACD=0)

z=[DC+

1000(nc - 1)
DC = LhAne-1)
RC

b. Predicted postoperative refractive power (D)

1000 (1000Y - DC. )
V (1000Y - DC+X) + 1000X

REFiol =

Where:

W =d2eP +1000Lena -csLeP
Y =nall1000ena - LeP + deP)

na: Refractive index of aqueous and vitreous = 1.336
nc: Refractive index of cornea = 1.3315

RC:  Average corneal radius of curvature (mm)

DC: Average corneal refractive power (D)

L: Axial length (mm)

ACD: Anterior chamber depth (mm)

REF: Desired postoperative refractive power (D)

V: Vertex distance (mm) = 12
P: Power of IOL implant (D)
-10 < a0 < +10

-1 <al < +1

-1 <a2 < +1

2<al0+al1x337+a2x2339<7
2<al0+alx253+a2x20.00<7
2<a0+al1x350+a2x27.00<7

9.1 IOL Calculation Formulae
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9.2 Ultrasound Velocity used in Axial Length Measurement

9.2.1 Normal
* Average ultrasound velocity: 1,550 m/s
e Average ultrasound velocity in the lens: 1,641 m/s

¢ Average ultrasound velocity in the anterior chamber: 1,532 m/s

Axial length is calculated using the following formula:

Vet
L=
2
Where:
L: Axial length
V: Average ultrasound velocity
t: Time

9.2.2 Dense Cataract

* Average ultrasound velocity: 1,548 m/s
¢ Average ultrasound velocity in the lens: 1,629 m/s
¢ Average ultrasound velocity in the anterior chamber: 1,532 m/s

Axial length is calculated using the same formula as for the normal lens.

9.2.3 Aphakic

* Average ultrasound velocity: 1,532 m/s

Axial length is calculated using the same formula as for the normal lens.

9.2.4 Pseudophakic

¢ Ultrasound velocity in IOL*:

Pseudophakic 1 - PMMA 2,718 m/s
Pseudophakic 2 - Silicon 1,049 m/s
Pseudophakic 3 - Acrylic 2,200 m/s

*Ultrasound velocity may vary between materials and manufacturers
and depending on temperature.

e Biometric ultrasound velocity: 1,532 m/s
* Average ultrasound velocity in the anterior chamber: 1,532 m/s

Axial length is calculated using the following formula:

Viol
Where
Lp:  Axial length
L: Axial length calculated with the biometric ultrasound velocity

Th: Central thickness of IOL (must be entered)
Veio:  Biometric ultrasound velocity
Vio:  Ultrasound velocity in the IOL (must be entered)

9.2 Ultrasound velocity used in axial length measurement
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9.3 Axial Length Calculation in Eyes with Silicone Oil

9.3.1 Normal eyes in which vitreous is replaced by silicone oil

After performing axial length measurement with the eye type set for Normal
(default setting), use the following formula to calculate axial length:

AL LENS ACD .
= - - x Vsil
AL(S) [(wa) T V{ac}) ( }] + LENS + ACD
Where:

AL(S) = Axial length for eye with silicone oil
AL = Axial length (measured)
LENS = Lens thickness (measured)
ACD = Anterior chamber depth (measured)
V(a) = Average ultrasound velocity (default = 1,550 m/s)
V(lens) = Velocity in lens (default = 1,641 m/s)
V(ac) = Velocity in anterior chamber (default = 1,532 m/s)
V(sil) = Velocity in silicone oil (provided by silicone oil manufacturer)

9.3.2 Pseudophakic eyes in which vitreous is replaced by silicone oil

After performing axial length measurement with the eye type set for the appropri-
ate Pseudophakic setting, use the following formula to calculate axial length:

AL(S) = [(AL{P} -Th _ ACD{P})X V{sil}] + ACD(P} + Th

Vibio) Viac)

Where:
AL(S) = Axial length for eye with silicone oil
AL(P) = Axial length (measured in pseudophakic eye)
ACD(P) = Anterior chamber depth (measured in pseudophakic eye)
Th = |OL thickness (provided by IOL manufacturer)
V(bio) = Average ultrasound velocity (default = 1,532 m/s)
V(ac) = Velocity in anterior chamber (default = 1,532 m/s)
V(sil) = Velocity in silicone oil (provided by silicone oil manufacturer)

9.3 Axial length calculation in eyes with silicone oil
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10. MAINTENANCE
10.1 Replacing fuses

A Unplug the power cord when replacing fuses.

CAUTION

If the AL-2000 does not operate when the power switch
is turned ON (and you have ascertained that the power
outlet is functioning properly), it is possible that a fuse
is defective.

To replace the fuses:

1. Turn the AL-2000 off and unplug the power cord
from the power outlet.

2. Rotate the fuse holders counter clockwise approxi-
mately 90 degrees using a coin or a screwdriver, and
the holder will pop out.

3. Check both fuses and replace them if necesssary.

A good fuse will have a thin strip of metal from one
end to the other without any noticeable breaks. A
blown fuse will have all or a portion of the metal
melted away inside.

4. Reinsert the fuse holders and turn clockwise to lock
them in place.

10.2 Routine maintenance
10.2.1 Maintenance of the probes

/ When disconnecting the probes, be sure to hold the plug, not
the cable.

CAUTION /
m ¢ Do not use an autoclave to sterilize the probes since this may\

severely damage them.

\ ® Do not pull on the probe cords when cleaning the probes. /

a. Disinfecting the probes

Disinfect the biometry probe and the pachymetry probe by immersing the tip
in a 0.5% solution (1 to 10 dilution) of sodium hypochlorite for 10 to 20 min-
utes. Then rinse with distilled water and allow to dry before use.

10.1 Replacing fuses
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b. Cleaning the probe handle and cord

The procedure for cleaning the probe handle and cord is as follows:

1. Wipe the probe handle with a soapy or alcohol-soaked cloth and then rinse

it with water.

2. Clean the cord using a wet cloth.

3. After cleaning, remove excess water from the probe and the cord.

10.2.2 Maintenance of the main unit

Do not use organic solvents for cleaning the AL-2000 as they
may cause damage to the surface.

When removing the power cord, grasp the plug, not the cord
and do not apply undue force.

Wipe off dirt gently with a wet cloth and then remove excess water with a dry
cloth. If dirt is difficult to remove, use a diluted, mild detergent.

Clean the surface of the monitor with a dry cloth. If dirt is difficult to remove,
use diluted, mild detergent on a soft cloth. Then rinse and remove excess mois-

ture with a dry cloth.

10.3 Replacing Printer Paper

Replace the paper when red lines appear on both sides of the paper.

10.2 Routine Maintenance

. Display either the biometry Utility screen or the

pachymetry Utility screen (see section 7.1).

. With the power on, remove the printer cover (1)

by sliding it in the direction of the arrow.

. Remove the used roll of paper. If necessary, touch

the Feed key (3) or the Backfeed key (4) on the
Utility screen (shown for biometry Utility screen).

. Insert the leading end of the new roll of paper

into the paper insertion slot (5). The paper will be
detected and automatically fed into the printer.
(See figure on next page.)

Care should be taken to place the paper with the
correct side up, as indicated in the diagram.

. When the leading end of the paper emerges from

the outlet slot (6), touch the Feed key (3) or the
Backfeed key (4) to adjust it. (See figures on next

page.)

. Place the printer cover in position and cut off the

excess paper.
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10.4 Storage

When storing the AL-2000, the protective cap should be placed on the clean biometry
probe tip and both probes should be placed in the cases provided.

If the instrument is not to be used for a prolonged period, disconnect the power cord
and place the dust cover over the instrument.

/ ¢ Do not store this instrument in a location where it might be exposed to\
Z j ! water.

M| e Avoid excessive atmospheric pressure, high temperature, excessive
humidity, poor ventilation, direct sunlight, dust, salt or sulfur in the air.

* Do not store this instrument near chemical substances or in a location
where gas may be generated.

e Ascertain that factors such as excessive slope, vibration and impact will
\ not endanger the instrument (including during transportation). /

10.5 Packing materials

le ¢ Keep the carton and packing materials for future use.

¢ If you discard the packing materials, be sure to comply with local ordi-
nances and regulations for disposal.

10.6 Tomey One-Year Limited Warranty

The Seller warrants this product to be free from defects in material and workmanship
under the normal use of this product for one year from the date of invoice issued by the
Seller to the original purchaser.

This warranty shall apply only to the original purchaser and shall NOT, in any way, be
transferable or assignable to any other party than the original purchaser.

This warranty also shall NOT apply if the product has not been installed, operated or
maintained in accordance with the OPERATOR MANUAL of Tomey Corporation (here-
inafter called "Tomey"). Neither the Seller nor Tomey shall be liable for any damages
caused by the purchaser's failure to follow instructions for proper installation, use and
maintenance of the product.

10.4 Storage
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This warranty is only applicable to the new product and does NOT cover any damage
resulting from or caused by accident or negligence, abuse, misuse, mishandling, improper
installation, improper repair or improper modification of this product, by persons other
than personnel duly authorized by Tomey, nor to a product whose serial number or batch
number is removed, altered or effaced.

THIS WARRANTY IS EXPRESSLY IN LIEU OF ANY AND ALL OTHER WARRANTIES,
EXPRESS OR IMPLIED (INCLUDING SPECIFICALLY, WITHOUT LIMITING THE GENERALI-
TY OF THE FOREGOING, ALL WARRANTIES OF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE), AND ALL OTHER OBLIGATION AND LIABILITY ON THE
PART OF THE SELLER AND TOMEY. NEITHER THE SELLER NOR TOMEY SHALL BE
LIABLE FOR INCIDENTAL, CONSEQUENTIAL OR SPECIAL DAMAGES UNDER ANY CIR-
CUMSTANCES OR FOR MORE THAN REPAIR, REPLACEMENT OR REFUND OF THE
PURCHASE PRICE OF DEFECTIVE GOODS.

10.6 Warranty
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11. TROUBLESHOOTING

A DO NOT REMOVE THE OUTER COVER OF THIS INSTRUMENT. If you do,

W you may be exposed to the danger of direct high voltage.

specified in the manual

( Do not attempt to use this instrument for any purposes other than those>

Before presuming that the instrument is malfunctioning, check the following troubleshooting
suggestions. If you are still unable to correct the problem, contact your local Tomey repre-
sentative.

11.1 General problems

> No power when the instrument is turned on. (Power indicator light not lit.)
* |s the power plug securely connected to the power receptacle?
* |s the power properly supplied?

* |s the power cord securely inserted into the power source receptacle on the back
of the AL-2000? (See section 3.2.2d)

e Are the fuses intact? (See section 10.1)

> The monitor screen is too dark.

¢ |s the power on (see above)?
* |s the contrast adjusted properly? (See section 4.1.1)
* |s the auto power-off function activated? (See section 4.1.1)

> Cannot obtain printout.

® |s the printer paper loaded properly? (See section 10.3)
e |s there any paper left?
* s Is the correct type of printer paper used?

11.2 Biometry function

> Biometry probe check is negative.

* |s the biometry probe securely connected to the terminal labeled BIO? (See sec-
tion 3.2.2b)

> Biometry measurement cannot be obtained.

* |s the biometry probe securely connected to the terminal labeled BIO? (See sec-
tion 3.2.2b)

* Have the biometry settings been entered? (See sections 4.1.3 and 7.3)

11.1 Troubleshooting - General Problems
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> Automatic measurement cannot be performed.
® [s the instrument set for manual measurement. (See section 4.1.3e)

® Is there any contamination due to the proximity of electromagnetic radiation (e.g.,
from a motor or high voltage power line)?

e Is the patient fixating properly?
¢ Is the tip of the biometry probe damaged?

> Manual measurement cannot be performed.
¢ Is the footswitch properly connected? (See section 3.2.2e)

® |s the instrument set for automatic measurement? (See section 4.1.3e)

> The measurement data are not accurate.
¢ |s the biometry probe securely connected? (See section 3.2.2b)
¢ |s the pachymetry probe connected to the terminal labeled BIO?
e Is the probe cord pulling on the chin rest slider? (See section 3.2.3a)
¢ Is the tip of the biometry probe damaged?
¢ |s the converted velocity set properly? (See section 4.1.3c)
* Is an excessive amount of corneal protective agent being used?
¢ |s too much pressure being applied to the cornea?
¢ |s the biometry probe applied to the cornea at a right angle?
e Does the waveshape appear to be correct? (See section 4.2.7)
e |s there any waveshape between the actual retinal wave and the retinal wave cur-

sor? (See section 4.2.7)
> The beep sounds when measurements are not being taken.

¢ Is the biometry probe immersed in water?

> A beep does not occur when a measurement is taken.
¢ Is the Utility Sound setting set to OFF? (See section 7.5.4)

> The waveshape is contaminated with noise.
¢ |s the biometry probe securely connected? (See section 3.2.2b)
¢ |s the power receptacle properly grounded?

¢ |s a source of electromagnetic radiation (such as a motor or high voltage power
line) located close to the instrument?

11.3 Pachymetry function

> Pachymetry probe check is negative.

* |s the pachymetry probe securely connected to the terminal labeled PACHY? (See
section 3.2.2¢)

> Pachymetry measurement cannot be obtained.

¢ |s the pachymetry probe securely connected to the terminal labeled PACHY? (See
section 3.2.2¢)

11.2 Troubleshooting - Biometry
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e Have the pachymetry settings been entered? (See sections 5.1.3 and 7.4)
® |s “Out of range” indicated? (See section 5.1.3f)

> Automatic measurement cannot be performed.
¢ |s the instrument set for manual measurement. (See section 5.1.3d)
¢ |s "Out of range” indicated? (See section 5.1.3f)
e |s the tip of the pachymetry probe damaged?
® |s the probe applied to the cornea at a right angle?
¢ |s the corneal surface too dry?

> Manual measurement cannot be performed.
* |s the footswitch properly connected? (See section 3.2.2¢)
¢ |s the instrument set for automatic measurement? (See section 5.1.3d)
* |s “Out of range” indicated? (See section 5.1.3f)
® |s the tip of the pachymetry probe damaged?
e Is the probe applied to the cornea at a right angle?
* |s the corneal surface too dry?

> The measurement data are not accurate.
* |s the pachymetry probe securely connected? (See section 3.2.2c)
* |s the biometry probe connected to the terminal labeled PACHY?
e |s the tip of the pachymetry probe damaged?
* |s the converted velocity set properly? (See section 5.1.3c)
® |s too much pressure being applied to the cornea?
* |s the probe applied to the cornea at a right angle?

> The beep sounds when measurements are not being taken.

* |s the pachymetry probe immersed in water?

> A beep does not occur when a measurement is taken.
e Is the Utility Sound setting set to OFF? (See section 7.5.4)

11.4 Memory card

> Data cannot be stored on the memory card.
¢ Is an ID number entered for the patient? (See sections 4.1.3a and 5.1.3a)
* |s the memory card properly inserted? (See section 3.2.2f)
* |s the memory card write protected? (See back of card)
* |s the memory card full? (Message “Memory card is full” will appear.)
> Data stored on the memory card is lost.

* |s the memory card battery dead? (See Sectin 8.3)
* |s the battery properly installed? (See Memory Card Instruction Manual)

11.3 - Troubleshooting - Pachymetry
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> Data stored on the memory card cannot be read on a computer.
e Was the memory card properly inserted? (See Section 3.2.2f)
¢ Is the memory card write protected? (See back of card)
e Was the Config.sys file rewritten? (See Section 8.5.1)

¢ Does the computer have the capacity to use a memory card?

11.4 Troubleshooting - Memory Card
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12. SPARE PARTS AND OPTIONAL PARTS

To order spare parts and/or optional parts, contact your local Tomey representative or distrib-
utor. When ordering, be sure to specify that your order is for the AL-2000.

12.1 Spare parts

Printer paper Memory card

(512 Kb, 1 Mb or 2 Mb)

12.2 Optional part

Chin rest
(AL-1100)

12 Spare and Optional Parts
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13. SPECIFICATIONS AND MISCELLANEOUS INFORMATION

13.1 Specifications
13.1.1 Biometry/IOL power calculation

> Measurement range

e Axial length: 15.00 - 40.00 mm
® Anterior chamber depth:  2.00 - 7.00 mm
® Lens thickness: 2.00 - 6.00 mm
> Measurement accuracy and resolution
¢ Accuracy: +0.1 mm
® Resolution: 0.01 mm

> Converted velocity - factory setting and setting range
* Mean velocity of axial length

Normal: 1,550 m/s 1,500 - 1,600 m/s
Dense cataract: 1,548 m/s 1,500 - 1,600 m/s
Aphakic: 1,532 m/s 1,430 - 1,630 m/s
e Lens velocity
Normal: 1,641 m/s 1,540 - 1,740 m/s
Dense cataract: 1,629 m/s 1,540 - 1,740 m/s
e Anterior chamber velocity
Normal: 1,532 m/s 1,430 - 1,630 m/s
Dense cataract: 1,532 m/s 1,430 - 1,630 m/s
Aphakic: 1,532 m/s 1,430 - 1,630 m/s
* Velocity of vitreous body and anterior chamber
Pseudophakic: 1,532 m/s 1,000 - 2,000 m/s
e |OL velocity
Pseudophakic 1: 2,718 m/s 800 - 3,000 m/s
Pseudophakic 2: 1,049 m/s 800 - 3,000 m/s
Pseudophakic 3: 2,200 m/s 800 - 3,000 m/s
e |OL thickness
Pseudophakic: 1.00 mm 0.10 - 4.00 mm
> |OL formulae
e SRKII
e SRK/T
* Holladay
e Hoffer-Q
* Haigis standard

Haigis optimized

> Biometry probe

e Type: solid state

e Fixation light: built-in red LED

* Transducer frequency: 10 MHz £10%

® Tip radius: 5.0 mm (concave)

¢ Dimensions/weight: 8 mm x 100 mm/30 g

13.1 Specifications
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13.1.2 Pachymetry

> Measurement range:

150 - 1,500 um

> Measurement accuracy and resolution

® Accuracy:
¢ Resolution:
> Bias setting range
* Percent bias:
¢ Plus/minus bias:

+5 um
1.00 um

60 -130 %
-600 - +450 um

> Converted velocity - factory setting and setting range

¢ Factory setting:
* Range:

> Pachymetry probe

¢ Type:

13.1.3 Main Unit
> Display:

> Dimensions:

> Weight:

13.1.4 Power Requirements

> Voltage:

> Frequency:

> Power consumption:

Transducer frequency:
Tip radius:
Dimensions/weight:

1,640 m/s
1,400 - 2,000 m/s

solid state

20 MHz +10%

1.5 mm with an angle of 45° (flat)
8.8 mm x 90 mm/40 g

9.4" monochrome LCD; 640 x 480

300 (w) x 209 (d) x 235 (h) mm
11.8 (W) x 8.2 (d) x 9.3 (h) in

5.4 Kg/11.9 b

AC100V/230V

50/60 Hz
Less than 50VA +15%

*All specifications are subject to change without notice.

13.1 Specifications
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13.2 Ultrasound energy
13.2.1 Acoustic Output Reporting Table

Biometry Probe

Acoustic Output Mi ISPTM2 |sppas
(mW/cm ) [Wft:mzl
Fre-enactment Maximum Acoustic Dutput 023 17 28
Global Ma<imum Valus 0175 0,518 8.584
Associated Pr a3 Mpa) 050
Acoustic Wi (W) 10.12 10.12
Farameter fe (MH2) 10 10 10
Zsp fzrm) 26.3 26.3 26.3
mons %-5 lem) 0.12 0.12
imensians
¥-5 fem] 0.12 0.12
PL (psec) 0.24 0.24
FRF (PRF) 3an 3410
EEBD Az (om) 0.4
Ele. {cm) 0.4
Pachymetry Probe
Acoustic Gutput Mi ISPTMZ |sppas
{mWfcm ) ('Jw’t:mzl
Fre-enactrent Maximum Acoustic Qutput n222 15.62 2572
Global Maimum Value 0128 1355 19.63
Associated Pra iMpa) (.48
Acoustic Wiy (i) 1.7 1.7
Fararneter fe (MH2) 20 20 20
Zgp () 0n.oa n.og 0,03
Beam % - (o) 0.1 0.1
dirnensions
¥ (om) 0.1 0.1
PL (psac) 0081 0081
FRF (PRF) a000 aaan
EED 2z o) L]
Ele. {crm) 018

Symbols used in the table are described below:

ISPTA.3

Derated spatial-peak temporal-average intensity (milliwatts per square cen-

timeter)
lsppaz  Derated spatial-peak pulse-average intensity (watts per square centimeter)
Ml Mechanical index

Pr.3 Derated peak rarefactional pressure (megapascals) associated with the
transmit pattern giving rise to the value reported under Mi

w
f

o
C

Ultrasonic power (milliwatts)
Center frequency (MHz)

13.2 Ultrasound Energy
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Zsp Axial distance at which the reported parameter is measured (centimeters)

X_6:Y-¢ In plane (azimuthal) and out of plane -6 dB dimensions, respectively, in the
x-y plane where z4 is found (centimeters)

PD Pulse duration (microseconds) associated with the transmit pattern giving
rise to the reported value of the respective parameter

PRF  Pulse repetition frequency (Hz) associated with the transmit pattern giving
rise to the reported value of the respective parameter

EBD  Entrance beam dimensions for the azimuthal and elevational planes (cen-
timeters).

13.2.2 Acoustic Output Evaluation - Biometer

a) Test: One-sided T test
Formula: L> X+ Ks

Where:
Limit
Mean of measured values
Standard deviation of measured values
Factor described in Table A. 12d, p. 315, Statistical Intervals,
Hahn et al.,
Where:
v: Confidence level =1 - a
p: Proportion of distribution < X = Ks
n: Sample size

b) Measured data

unit: Wam®

Mi IsPTAZ ISPPA 3
0154 0,500 T.a24
0.148 0532 &.548
0177 0511 a.av2
0148 0520 7254
0145 0511 5404
0150 0534 &.109
0157 0552 &.942
0013 0047 1.148

L ol W O I ) QN R O ) - |

c) Statistical calculation

¥ 4] n K X 5 X+ Ks L
Mi R=] 095 & 3092 0157 0013 0.20 0.23
095 0L & 3.708 0157 0013 0.20 0.23
0o 095 & 5405 0157 0013 0.23 0.23
ISPTA.Z | 090 0L & 3092 0552 0047 070 17.00
095 0L & 3.708 0552 0047 073 17.00
097 095 & 5408 0552 0047 0.80 17.00
ISPPA3 | OO0 095 & 3092 &542 1.148 10,55 28.00
095 0oL & 3708 &942 1.148 11.27 28.00
0o 0oL & 5405 &942 1.148 13,25 28.00

13.2 Ultrasound Energy
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d) Conclusion:

No values exceed the upper limit of the 99% confidence level. From this we
conclude that the ultrasound output is safe for human patients.

13.2.3 Acoustic Output Evaluation - Pachymeter

a) Test: One-sided T test

Formula: L>X +Ks

Where:
Limit
Mean of measured values
Standard deviation of measured values
Factor described in Table A. 12d, p. 315, Statistical Intervals,
Hahn et al.,
Where:
v: Confidence level =1 - a
p: Proportion of distribution < X = Ks
n: Sample size

b) Measured data

unit: W.m®

Mi IsPTA 3 IsPPa 3
0093 11.430 18290
0109 12.830 19730
0093 13,100 18890
0078 11.500 19170
0125 13,100 18.720
0125 12,780 18,230
0108 12.453 18.838
0014 0F7a 0 544

w o B |w]|r]) =] 2

c) Statistical calculation

¥ P n K X 5 K+ Ks L
Mi 090 | 095 & 3092 0108 [ 0014 015 0.23
095 | 095 & 3708 0108 [ 004 014 0.23
0oe | 095 & 5404 0108 [ 0014 017 0.23
ISPTAZ| Q20 | 095 & 3092 12453 | 0778 14.85 17.00
095 | 095 & 3.708 12453 | 0778 15,34 17,00
099 | 095 & 404 12453 | 0778 18,665 17.00
ISPPAZ| 020 | 095 & 3092 18838 | 0554 20,58 28.00
095 | 05 & 3708 18838 | 0554 20923 28.00
0ee | 0L & 5404 18838 | 0554 21.89 28.00

d) Conclusion

No values exceed the upper limit of the 99% confidence level. From this we
conclude that the ultrasound output is safe for human patients.

13.3 Ultrasound Energy
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13.3 Sounds generated by the AL-2000

The instrument emits monitoring sounds on the following occasions:

¢ When the power is turned on.
When giving self-diagnosis.

When initiating printing.

When various keys are operated.
When measurements are acquired.

13.3 Sounds Generated by AL-2000




AL-2000 Biometer & Pachymeter (‘TOMEY




CEo

&’TOM EY ID: AM1100




