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SLIT LAMP BIOMICROSCOPY

THE SLIT LAMP HAS EVOLVED INTO A METHOD OF EXAMINING THE EYE WITH INTENSE ILLUMINATION AND MAGNIFICATION.

I.
HISTORY
A.
IN 1911, GULLSTRAND PRESENTED HIS FIRST RUDIMENTARY MODEL OF THE SLIT LAMP.

B.
IT FEATURED OBLIQUE (CONDENSED) ILLUMINATION AND A MAGNI​FYING SYSTEM; WITH REFINEMENTS AND UPGRADING, THIS IS WHAT WE USE TODAY.
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C.
NUMEROUS ATTACHMENTS TO THE BASIC BIOMICROSCOPE ALLOW US TO DO OTHER MEASUREMENTS AND EXAMINATIONS OF THE EYE.

D. APPLANATION TONOMETER - FOR IOP MEASUREMENT.
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E. COBALT BLUE LIGHT - TO ENHANCE FLUORESCEIN 
F. PACHYMETER - DEPTH AND THICKNESS MEASUREMENT

G.
GONIOSCOPIC LENS - VIEWING ANTERIOR CHAMBER ANGLE, RETINA AND VITREOUS

H.
HRUBY LENS - VIEWING OF FUNDUS AND VITREOUS (-55.00 D)

I.
FUNDUS CONTACT LENS - FOR VIEWING THE RETINA, OPTIC NERVE AND ANGLE

[image: image3.png]
[image: image4.png]
J. +90 OR +78 DIOPTER LENSES - HAND-HELD, USED WITH SLIT LAMP TO EXAMINE THE FUNDUS

II. DESCRIPTION
A. CORNEAL MICROSCOPE IS BINOCULAR WITH ERECT IMAGE AND FULL STEREOPSIS

B. SLIT LAMP - AIR-COOLED BULB PROJECTS LIGHT THROUGH LENSES AND ADJUSTABLE SLIT ONTO THE EYE, USUALLY HAS 2 SETTINGS: LOW FOR ROUTINE USE AND HIGH FOR MAXIMUM ILLUMINATION.

C.
JOY STICK CONTROL - MOVES MICROSCOPE AND LIGHT LATERALLY, FORWARD AND BACKWARD, AND VERTICALLY.

D.
MAGNIFICATION - FROM A LOW 5X TO 25X OR 40X IS AVAILABLE. 10X TO 15X IS SATISFACTORY FOR ROUTINE USE.

E.
CHIN REST, FOREHEAD REST FOR THE PATIENT
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III. ILLUMINATION
A. ALL DETAIL SEEN BY THE VIEWER IS SEEN BY REFLECTED LIGHT. SUBSTANCES WHICH DO NOT REFLECT LIGHT ARE NOT VISIBLE; THEY ARE TERMED "OPTICALLY EMPTY," SUCH AS NORMAL TEARS AND AQUEOUS HUMOR. STRUCTURES THAT TRANSMIT LIGHT BUT

CAN BE SEEN IN THE BEAM ARE TERMED "RELUCTANT." FOR EXAMPLE, THE CORNEA, LENS AND HUMOR. STRUCTURES THAT DO NOT TRANSMIT LIGHT ARE OPAQUE. TO GET THE MOST INFORMA​TION FROM SLIT LAMP VIEWING, THE EXAMINER MUST USE TECH​NIQUES FOR ILLUMINATION AND FOCUSING THAT ENHANCE THE EXAMINATION.

B.
THE VISIBLE AREA - WITH THE USUAL METHOD OF EXAMINATION, ONE MAY SEE THE LIDS, LASHES, CONJUNCTIVA, CORNEA, ANTERIOR CHAMBER, IRIS, LENS AND ANTERIOR VITREOUS. FOR EXAMINING THE DEEP VITREOUS AND FUNDUS, A CONTACT-TYPE LENS OR A PRE-SET HIGH-MINUS LENS IS NECESSARY. A RECENT ADDITION TO VIEWING THE RETINA WITH THE SLIT LAMP IS THE HAND-HELD +90 DIOPTER AND THE +78 DIOPTER DOUBLE CONVEX LENSES (90 D AND +78 D BIOLENS).
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C.
METHODS OF ILLUMINATION

1. DIFFUSE ILLUMINATION - THIS IS OBTAINED BY MOVING THE ILLUMINATING BEAM OF THE SLIT LAMP SLIGHTLY OUT OF FOCUS, EITHER FORWARD SO CONVERGING RAYS

WILL FALL ON THE CORNEA OR BACKWARD SO THE DIVERGING RAYS WILL FOLLOW THE CORNEA. THE MICROSCOPE IS ADJUSTED TO A SHARP FOCUS ON THE AREA OF THE EYE TO BE OBSERVED.

[image: image1.png]F16. 166.—SysSTEM oF ILLUMINATION OF GULLSTRAND.

C. The collecting system of lenses. D. The slit. 1. The illuminating lens.
In this and Fig. 167 the wavy line indicates the filament of the lamp and its image.

F16. 165, —THE GULLSTRAND: SLIT LAWP aND CZAPSKI-ZEIn~ CORNEAL MICKON by
The shit-lamp is fitted wich & Koeppe mirror (see p. 266).




2. DIRECT OR FOCAL ILLUMINATION - THIS IS THE MOST IMPORTANT AND USEFUL TYPE OF SLIT LAMP ILLUMINATION.
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THE BEAM FROM THE SLIT LAMP IS NARROWED AND REGU​LATED UNTIL IT COINCIDES WITH THE EXACT FOCUS OF THE MICROSCOPE. IF THE TISSUE IS SEMI-TRANSPARENT, LIKE THE CORNEA, AN OPALESCENT BLOCK OF TISSUE IS FORMED. THE BEAM MAY BE NARROWED UNTIL A MICROSCOPICALLY THIN SLICE OF TISSUE IS ILLUMINATED. THIS IS KNOWN AS AN OPTICAL SECTION. THE BEAM MAY BE MADE A LITTLE WIDER AND A BLOCK OF TISSUE IS ILLUMINATED. THIS IS KNOWN AS PARALLELEPIPED, WHEN THIS SECTION IS OF THE CORNEA. DIRECT FOCAL ILLUMINATION OF ANY DEGREE GIVES A GREATER CONCENTRATION OF LIGHT IN THE ILLUMINATED AREA.

3. RETRO-ILLUMINATION - IN THIS TYPE OF ILLUMINATION, THE SLIT BEAM IS FOCUSED ON ONE OF THE DEEPER STRUCTURES OF THE EYE WHICH IS NOT TRANSPARENT,
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SUCH AS THE IRIS. PART OF THE RAYS IS THEN REFLECTED BACK AT THE ANGLE OF REFLECTION. THE AREA TO BE EXAMINED, USUALLY THE CORNEA, IS LOOKED AT, THIS AREA BEING ILLUMINATED BY THE REFLECTED RAYS. NO SPECIAL DETAIL OF THE TRANSPARENT TISSUE OF THE EYE IS REVEALED BY RETRO-ILLUMINATION UNLESS THERE IS SOME PATHOLOGICAL CONDITION PRESENT TO INTERRUPT THE REFLECTED RAYS OF LIGHT. THE SHADOW CAST BY RETRO-ILLUMINATION OF FOREIGN BODIES, SCARS, ETC., IS DARKER WHEN VIEWED BY OTHER METHODS AND CAUSES ABNORMAL CONDITIONS TO HAVE A DIFFERENT COLOR. RETRO-ILLUMINATION IS ESPECIALLY USEFUL IN EXAMINING CORNEAL SCARS, BLOOD VESSELS INVADING THE CORNEA, EDEMA OF THE CORNEA, ETC.

4.
SCLEROTIC SCATTER - IN THIS METHOD OF SLIT ILLUMINA​TION, THE BEAM OF LIGHT IS FOCUSED ON THE CORNEA​SCLERAL LIMBUS AT ONE SIDE OF THE EYE. A DISPERSION OF LIGHT RAYS OCCURS IN A PERILIMBAL SCLERA, WHICH RESULTS IN AN INTERNAL REFLECTION OF THE LIGHT THROUGH THE CORNEA. IF THE CORNEA IS NORMAL, THE REFLECTED RAYS PASS THROUGH IT WITHOUT BEING INTER​RUPTED AND ONLY A FAINT HAZE OR HALO OF LIGHT IS SEEN AROUND THE LIMBUS. IF THERE IS ANY CONDITION PRESENT WHICH INTERRUPTS THE NORMAL TRANSPARENCY, IT CAUSES THE RAYS TO BE SCATTERED AND THE AREA BECOMES INVISIBLE. THIS TYPE OF ILLUMINATION IS USEFUL WHEN EXAMINING THE EYE FOR INTERSTITIAL DEPOSITS OR SCARS IN THE CORNEA. THIS METHOD DENOTES CHANGES IN THE RELUCENCY OF THE CORNEA, AND EARLY PATHOLOGICAL CHANGES MAY BE NOTED BEFORE THEY BECOME VISIBLE UNDER OTHER TYPES OF ILLUMINATION.
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5. INDIRECT ILLUMINATION (ALSO CALLED PROXIMAL ILLU​MINATION) - THE MICROSCOPE AND SLIT LAMP ARE ESSEN​TIALLY FOCUSED IN THE SAME PLANE. THE MICROSCOPE IS DIRECTED TO AN AREA A LITTLE TO THE SIDE OF THE SPOT ILLUMINATED BY THE SLIT LAMP. THE AREA TO BE OBSERVED IS VIEWED UNDER ILLUMINATION, DIFFUSED TO IT FROM THE ONE SIDE OR THE OTHER. THIS METHOD WILL MAKE FOREIGN BODIES AND OPACITIES STAND OUT IN RELIEF.
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IV. INSTRUMENT AND PATIENT PREPARATION
A. EXAMINATION TECHNIQUE

1. PLACE THE PATIENT'S CHIN ON THE CHIN REST AND THE FOREHEAD FIRMLY AGAINST THE FOREHEAD STRAP.

2. ADJUST TABLE HEIGHT AND CHIN REST LOCATION TO A "CENTER" POINT SO THAT VERTICAL PLAY OF THE SLIT LAMP IS ADEQUATE.

3. USE LOW POWER TO THE LAMP. 4.
LARGE SLIT OPENING.

5. CENTER THE SLIT ONTO THE EYE BY ADJUSTING WHILE LOOKING AT THE PATIENT DIRECTLY (NOT THROUGH THE MICROSCOPE).

6.
ADJUST OCULARS TO YOUR P.D. (WIDTH)

7. LOOK INTO THE MICROSCOPE TO FINE TUNE THE ADJUSTMENT TO HEIGHT, LATERAL PLACEMENT AND FOCUS.

8. SHARPLY FOCUS THE LEFT EYE WITH THE JOY STICK, THEN CLOSE THE LEFT EYE AND FOCUS THE RIGHT EYE WITH THE OCULAR ADJUSTMENT. NOW BOTH EYES SHOULD BE IN SHARP FOCUS.

9. ADJUST SLIT FROM BROAD (DIFFUSE) TO NARROW (OPTICAL SECTION) AS NEEDED.
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V.THE SLIT LAMP EXAMINATION
A. LIDS AND LASHES - ON LOW MAGNIFICATION, WITH A LONG, FAIRLY NARROW BEAM, SCAN THE LASH BASES AND LID MARGINS. CRUSTED MATERIAL, LASH LOSS, ERYTHEMA AND FLAKING SUGGEST BLEPHARITIS.

B. CONJUNCTIVA - PULL THE LOWER LID AWAY FROM THE GLOBE WITH YOUR FREE HAND AND LOOK AT THE PALPEBRAL AND BULBAR CONJUNCTIVA. YOU MAY SEE FOREIGN BODIES, PURULENT MATERIAL, INJECTION, CONJUNCTIVAL FOLLICLES, PINGUECULA OR PTERYGIUM. TRY TO SEE THE ENTIRE CUL-DE-SAC WITH THE PATIENT LOOKING UP. IF YOU ARE GOOD, YOU MAY EVERT THE UPPER LID, AND EXAMINE IT AS YOU DID THE LOWER LID. HAVE THE PATIENT LOOK DOWN AND TRY TO SEE THE UPPER CUL-DE-SAC.

C. CORNEA - NARROW THE BEAM AND DIRECT IT AT APPROXIMATELY 45 DEGREES THROUGH THE CORNEA. SCAN THE ENTIRE CORNEAL SURFACE, MOVING LIDS AND BEAM APPROPRIATELY WHILE TRYING TO EVALUATE THE EPITHELIUM, STROMAL THICKNESS AND ENDO​THELIUM. NOTE ANY DEFECTS, OPACITIES OR PIGMENT DUSTING ON THE ENDOTHELIUM. IF DEFECTS ARE SEEN OR SUSPECTED, INSTILL A TOPICAL ANESTHETIC AND FLUORESCEIN STAIN. MAKE THE BEAM AS LARGE AS POSSIBLE AND FLIP THE COBALT BLUE FILTER ON. EXAMINE THE EPITHELIUM FOR AREAS OF BRIGHT YELLOW-GREEN STAINING. THIS REPRESENTS EITHER POOLING OF THE DYE IN A DEFECT OF STROMAL STAINING THROUGH AN EPI​THELIAL DEFECT, OR BOTH.
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D. ANTERIOR CHAMBER - TRY TO DETERMINE THE DEPTH OF THE ANTERIOR CHAMBER BY COMPARING THE CORNEAL THICKNESS TO THE SPACE BETWEEN THE POSTERIOR SURFACE OF THE CORNEA AND THE IRIS SURFACE. THE BEAM SHOULD BE DIRECTED AT APPROXIMATELY 45 DEGREES AND JUST INSIDE THE TEMPORAL LIMBUS. AN ANTERIOR CHAMBER DEPTH OF LESS THAN 1/4 OF THE CORNEAL THICKNESS IS CONSIDERED A NARROW ANGLE. WIDEN THE BEAM SLIGHTLY AND DECREASE ITS HEIGHT TO APPROXIMATELY THAT OF THE WIDTH. LOOK FOR "FLARE" (PROTEINACEOUS DEBRIS AND/OR CELLS FLOATING IN THE AQUEOUS).

E.
IRIS - WITH THE BEAM HEIGHT FULL AND NARROW, SCAN THE IRIS. IT SHOULD BE FAIRLY FLAT AND FREE OF MASSES. SMALL PIGMENTED NEVI ARE COMMON, BUT SHOULD BE FLAT. THE PUPILLARY MARGIN SHOULD BE ROUND. YOU MAY SEE A SLIGHT EXTENSION OF THE POSTERIOR PIGMENT AROUND THE MARGIN, BUT SHOULD NOT SEE VESSELS GROWING AROUND IT (RUBEOSIS IRIDES).
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F.
LENS - WITH THE BEAM TALL AND NARROW, TRY TO APPRECIATE THE ANTERIOR CAPSULE, CORTEX, NUCLEUS AND POSTERIOR CAPSULE. LOOK FOR OPACITIES OR DEFECTS AND TRY TO LOCALIZE THEIR DEPTH WITHIN THE LENS. THIS IS GREATLY FACILITATED BY FULL PUPILLARY DILATION. IF THE PUPILS ARE DILATED, WIDEN THE BEAM SLIGHTLY, LOWER THE HEIGHT AND DIRECT THE BEAM IN A STRAIN LINE TOWARD THE RETINA BETWEEN THE MICROSCOPE AND THE EYE NEAR THE PUPILLARY MARGIN. THIS WILL RESULT IN "RETRO-ILLUMINATION" AND, IF YOU FOCUS ON THE LENS, WILL SHOW ANY IRIS DEFECTS OR LENS OPACITIES NICELY.

G. ANTERIOR VITREOUS - WITH THE BEAM UP AND NARROW, SWEEP THROUGH THE ANTERIOR VITREOUS. SMALL PROTEINACEOUS STRANDS ARE NORMAL, BUT CELLS, BLOOD OR OPACITIES ARE CAUSE FOR REFERRAL.

H. REPEAT ALL OF THE ABOVE STEPS IN THE OTHER EYE.
VI. OTHER TECHNIQUES
· . FLUORESCEIN STAINING TECHNIQUES

1. OPEN THE BEAM TO ITS GREATEST HEIGHT AND SCAN THE BULBAR CONJUNCTIVA AND CORNEA. IF NO OBVIOUS FOREIGN BODY IS SEEN, STAIN WITH FLUORESCEIN. WET A DRY, STERILE,' FLUORESCEIN STRIP WITH ONE OR TWO DROPS OF OCULAR IRRIGATING SOLUTION, THEN TOUCH THE STRIP TO THE BULBAR CONJUNCTIVA AND HAVE THE PATIENT BLINK SEVERAL TIMES.

2.
TURN THE COBALT BLUE FILTER INTO PLACE. FLUORESCEIN WILL GLOW A BRIGHT GREEN UNDER THE COBALT BLUE LIGHT. ANY AREA OF CORNEAL ABRASIONS, DEVITALIZED EPITHELIAL CELLS, KERATITIS OR A FOREIGN BODY WILL STAIN.

3. NARROW THE BEAM TO EXAMINE BY DIRECT AND INDIRECT METHODS TO DETERMINE THE DEPTH AND EXTENT OF THE LESION. WITH POSITIVE FINDINGS, SHOULD CONSULT WITH AN OPHTHALMOLOGIST.

B. APPLANATION TONOMETRY - PLACE A DROP OF A TOPICAL ANES​THETIC (0.5% PROPARACAINE) IN EACH OF THE PATIENT'S EYES, THEN TOUCH A FLUORESCEIN STRIP TO THE CONJUNCTIVA, OR USE FLUORESS (FLUORESCEIN SODIUM 0.25% AND BENOXINATE HCL SOLUTION 0.4%). PREPARE THE PATIENT AND SLIT LAMP AS YOU DID WHEN VIEWING FOR CORNEAL STAINING. CAREFULLY DIRECT THE APPLANATING PRISM FACE TOWARD THE CENTER OF THE CORNEA UNTIL CONTACT IS MADE. THIS IS DONE WITHOUT THE MICROSCOPE, WITH UNAIDED VISION. HOLDING THE PATIENT'S LIDS APART WITH YOUR FREE HAND MAY HELP, BUT AVOID CONTACT OF THE GLOBE WITH YOUR FINGERS. LOOK THROUGH THE LEFT OBJECTIVE AND VIEW THE PULSATING YELLOW/GREEN SEMI-CIRCLES. ADJUST THE TONOMETER DIAL UNTIL THE INSIDE EDGES OF THE SEMI-CIRCLES JUST "KISS" WITH EACH PULSA​TION. (ALWAYS WIPE THE APPLANATOR THOROUGHLY WITH AN ETON SWAB WHEN DONE.) THE PRESSURE IS READ DIRECTLY FROM THE SCALE ON THE CONTROL KNOB IN-MILLIMETERS OF MERCURY. THE READING IS MULTIPLIED BY 10 (e.g., 2.0 = 20 mmHg, 1.6 = 16 mmHg, ETC.)
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C. OPTIC SECTION OF THE EYE
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D. CORNEAL EDEMA
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E. AQUEOUS FLARE
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F. CORNEAL FOREIGN BODY
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F. MISCELLANEOUS CONDITIONS

VII. ADDENDUM
A. SLIT LAMP DESCRIPTION
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