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Uvod

Tato instruktazni publikace je uréena pro studenty a praktiky z fad optometristli, ortoptistd a
oftalmologli, ktefi pouZivaji ke své praci Hesslv nebo Lancasterliv test. Tyto testy slouZi ke
zhodnoceni spravné funkce okohybnych svall. Spolu se zakryvacimi testy jsou vySe uvedené testy
velmi dulezZité pro uréeni typu poruchy funkce okohybnych svald.

V Uvodni ¢asti publikace jsou specifikovany okohybné svaly véetné jejich zacatkd, pribéht, upond,
jejich inervace a funkce. V dalsi ¢asti jsou popsané oba testy (Lancaster a Hess) slouZici k vySetreni
okohybnych sval( a jejich interpretace. V posledni ¢asti publikace uvadime priklady typickych ocnich
patologii.

Publikace vychazi také v anglické jazykové verzi, nebot je uréena také jako studijni publikace pro
zahranicéni studenty oboru Optometry.



1 Okohybné svaly a jejich funkce

Pro pohyb oka jsou dulezZité tyto svaly: Musculus rectus superior (MRS), musculus rectus inferior
(MRI), musculus rectus lateralis (MRL), musculus rectus medialis (MRM), musculus obliquus superior
(MOS) a musculus obliquus inferior (MOI).

1.1 Anatomie okohybnych svalt
Nejdel$im okohybnym svalem je musculus obliquus superior. Ctyfi pfimé svaly tvofi svymi Gpony tak
zvanou Tillauxovu spirdlu. Nejblize k limbu se upina MRM a nejdale od limbu MRI.

1.1.1 Musculus rectus superior (MRS)
Zacatek: Zacind na Slachovitém prstenci anulus tendineus ve hrotu oc¢nice.

Pribéh: Probiha pfi hornim stropu ocnice.

Upon: Upina se do horni poloviny bulbu asi 7,7 mm od limbu rohovky. Sitka svalového tponu je
pfiblizné 11 mm.

1.1.2 Musculus rectus inferior (MRI)
Zacatek: Zacind na Slachovitém prstenci anulus tendineus ve hrotu ocnice.

Pribéh: Probiha po spodiné orbity.

Upon: Upind se do dolni poloviny bulbu asi 6,5 mm od limbu rohovky, Gpon svalu je $iroky pfiblizné
10 mm

1.1.3  Musculus rectus lateralis (MRL)
Zacatek: Zacind na Slachovitém prstenci anulus tendineus ve hrotu ocnice.

Pribéh: Probiha po temporalni strané orbity.

Upon: Upina se do lateralni poloviny bulbu asi 7 mm od limbu rohovky svalovych Gponem o &ifce
9,5 mm.

1.1.4 Musculus rectus medialis (MRM)
Zacatek: Zacind na Slachovitém prstenci anulus tendineus ve hrotu ocnice.

Pribéh: Probihd po medidlni strané orbity.

Upon: Upind se do medialni poloviny bulbu asi 5,5 mm od limbu rohovky. Svalovy Gpon je Siroky
pfiblizné 10,5 mm.

1.1.5 Musculus obliquus superior (MOS)
Zacatek: Zacind na Slachovitém prstenci anulus tendineus ve hrotu ocnice.

Prabéh: Je nejdelsim okohybnym svalem. Vcetné Slachovité aponeurézy ma délku celkem 7 cm.
Probiha pod stropem orbity az ke kladce (trochlea), kde se otaci smérem zpét do orbity.

Upon: Upind se na bulbus pred ekvator (blize ke hrotu oénice) do zadniho horniho temporalniho
kvadrantu bulbu.



1.1.6  Musculus obliquus inferior (MOI)
Zacatek: Zacind na crista lacrimalis slzni kosti na medialni strané ocnice.

Pribéh: Probiha po spodiné orbity.

Upon: Upind se pred ekvator (blize ke hrotu o¢nice) do zadniho dolniho temporalniho kvadrantu
bulbu, pod MRL.

1.2 Inervace okohybnych svalli

Nervus oculomotorius (N.lll) je motoricky hlavovy nerv, ktery inervuje musculus rectus medialis,
musculus rectus superior, musculus rectus inferior a musculus obliquus inferior. Nervus trochlearis
(N.IV) je motoricky hlavovy nerv, ktery inervuje musculus obliquus superior. Poslednim dulezitym
hlavovym nervem, ktery inervuje musculus rectus lateralit je nervus abducens (N.VI).

1.3 Funkce okohybnych svala
Okohybné svaly pracuji podle dvou hlavnich zakon(l. Heringlv zakon hovoti o tom, Ze stejné veliky

impuls, ktery je veden ke svalu jednoho oka, je veden i k jeho spolupracujicimu svalu druhého oka
(druhostranny synergista). Podle Sheringtonova zakona o reciproké inervaci je stejné veliky impuls
veden pro akci svalu jednoho oka a relaxaci (Utlum) jeho antagonisty (sval, ktery ma opacnou funkci).
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Obr. 1: Funkce okohybnych sval(l na Hessové platné dle prof. Vanyska

1.3.1 Musculus rectus superior (MRS)
Funkce: Elevace, incyklotorze, addukce.

1.3.2  Musculus rectus inferior (MRI)
Funkce: Deprese, excyklotorze, addukce.



1.3.3  Musculus rectus lateralis (MRL)
Funkce: Abdukce.

1.3.4 Musculus rectus medialis (MRM)
Funkce: Addukce.

1.3.5 Musculus obliquus superior (MOS)
Funkce: Incyklotorze, deprese, abdukce.

1.3.6  Musculus obliquus inferior (MOI)
Funkce: Excyklotorze, elevace, abdukce.



2 Lancaster test

2.1 Uvod

Lancasterav test se pouziva k hodnoceni postaveni oci a o¢nich pohybu. Je mozné vySetfovat
horizontalni a vertikalni deviace oc¢i a také cyklodeviace u détskych i dospélych pacientd.
Smér a velikost odchylky od normalniho postaveni oci je snadno detekovana pomoci
laserovych ukazovatek. Vysetfujeme nejdfive pravé oko a nasledné oko levé.

Hlavni rozdil mezi Lancaster testem a Hessovym platnem spocivd v tom, Ze u Hessova platna
promitame bod a u Lancaster testu promitdme malou pfimku. Testovani tak dostava treti
rozmér.

Testovaci sada Lancaster testu obsahuje ¢ervené a zelené laserové ukazovatko. Ukazovatka
promitaji asi 20 cm dlouhou pfimku na vzdalenost 1 m. Platno, na které se promitaji tyto
primky, ma rozmér 140 x 140 cm. VySetfovaci mfiz, vytisténa na platno, neni viditelnd pro
pacienta. Pri vySetfeni se pouzivaji cerveno-zelené bryle.

2.2 Testovaci prostredi

Lancaster test provadime v mistnosti s nizkou hodnotou osvétleni. Pacientova hlava by se
méla nachazet asi 1 m od vysetrovaciho platna. Pacient by mél pouZivat korekéni pomucku
na vzdalenost 1 m a zaroven Cerveno-zelené bryle, které maji za Ukol rozdélit viem pravého a
levého oka. Pacientliv primarni pohled by mél smérovat do centra vysetfovaciho platna.
Pacient pouziva jedno laserové ukazovatko, druhé pouziva vysetfujici. Pacient je vyzvan, aby
obrazem svého ukazovatka prekryl obraz ukazovatka vySettujiciho. BE€hem vysetieni nesmi
pacient hybat hlavou. Pred vlastnim vySetifenim je dobré provést u pacienta vysSetreni
zrakové ostrosti, zorného pole a barvocitu, abychom predesli Spatné interpretaci testu.

2.3 Metodika testovani

Vysettujici promitd obraz jednoho laserového ukazovatka na platno a Zada po pacientovi,
aby svym ukazovatkem prekryl tento obraz. Vysledky prekryti jsou zaznamenany v kazdém
bodé. Pokud ma pacient cerveny filtr na pravém oku, zeleny na levém oku a drzZi zelené
ukazovatko, je pravé oko fixujici a levé vysSetfované. Vysettujici drzi cervené ukazovatko,
které promitd fixacni znacky. Pacient se pak v prlbéhu vySetfeni snazi prekryt cervené
znacky svym zelenym ukazovatkem. V dalsi ¢asti vySetifeni se ukazovatka nebo barvené filtry
vymeéni.

Vysetieni se doporucuje provadét minimalné v 8 hlavnich bodech. Vysetfujici ukazuje na tyto
hlavni body svym ukazovatkem a pacient se jeho obrazek snazi prekryt svym ukazovatkem.
Pro kazdé oko pouZivame jiny zaznamovy arch.

2.4 Testovaci sekvence - ukazka

Pacient sedi 1 metr prfed vysSetfovacim platnem. Fixuje stfed vySetfovaciho platna a ma
nasazené Cerveno-zelené bryle. VySettujici ukazuje zelenym laserovym ukazovatkem. Pacient
ukazuje ¢ervenym laserovym ukazovatkem, které drzi v dominantni ruce. Za¢indme testovat



pravé oko, které nese Cerveny filtr. Musime se ujistit, Ze pacient je schopen vidét obé
barevné pfimky.

Vysettujici ukazuje zelenym ukazovatkem na stfedni sloupec nahoru do vzdalenosti 56 cm a
vyzyva pacienta, aby zelenou pfimku prekryl svou cervenou pfimkou, kterou generuje
Cervené ukazovatko.

Nasledné vySetfujici ukazuje zelenym ukazovatkem na stfedni sloupec 32 cm nahoru a
vyzyva pacienta, aby zelenou ptimku prekryl svou ¢ervenou pfimkou.

V dalsi fazi vySetfujici ukazuje zelenym ukazovatkem na stfedni sloupec 16 cm nahoru a
vyzyva pacienta, aby zelenou primku prekryl svou ¢ervenou primkou.

Dale vysSettujici ukazuje zelenym ukazovatkem na stfed stfedniho sloupce (0 cm) a vyzyva
pacienta, aby zelenou primku prekryl svou ¢ervenou pfimkou.

Vysetreni pokraCuje smérem dold 16, 32 a 56 cm. Nasledné stejné vysSetreni probiha od
hornich 56 cm do dolnich 56 cm na pravé strané (pravy sloupec). Vysetfeni konéime na
levém sloupci.

Pro vysetfeni levého oka mulZeme vyménit laserova ukazovatka nebo barevné filtry
v Cerveno-zelenych brylich.

Ukazka zaznamu vysSetieni na Lancaster testu
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Obr. 2: Cerveny filtr na pravém oku. Horizontdlni orientace piimek Iépe vystihuje vertikalni a
torzni separaci obrazd.

2.5 Dalsi vyuziti testu

Lancaster test je mozné dale pouZit v rdmci behavioralni optometrie nebo sportovni optometrie ke
zrakovému tréninku. Pacient s poruchou v motorické casti binokularniho vidéni zde mize
monokuldrné nebo binokularné trénovat sledovaci pohyby oka (pursuits) nebo sakady.



3 Hessuv stit

3.1 Uvod

HessUv Stit slouzi k vySetfeni poruch svalové rovnovahy a motility a k diagnéze jednoduchych
i sloZitych obrn okohybnych svalll. Testovou plochu pfristroje tvori Ctvercova deska, jejiz
predni plocha je kryta ¢ernou barvou. Na této plosSe je vyznacena tangentova sit. Ve stfedu a
v kardindlnich bodech na 10° a 20° jsou otvory v priiméru 10 mm, do nichZ jsou zapusténa
cervend svétla. Jednotlivé body je moiné rozsvécovat v libovolném poradi a ovladat
panelovym spinaéem. Pfistroj obsahuje opérku hlavy. OCi vySetfovaného by mély byt ve
stfedu Stitu. Na opérce hlavy jsou dvé dvoudrazkové objimky. Zde se zasouvaji barvené filtry
(Cerveny a zeleny). Do prednich drazek je mozné zasunout hranoly k eliminaci velkych
horizontdlnich uchylek. Pfistroj obsahuje také ukazovatko, na jehoz konci je zelena Sipka.

3.2 Postup vySetieni

Hlava pacienta je fixovdna k drzdku hlavy. OCi se nachazeji ve stfedu platna. Nejprve
predfadime zeleny filtr pred pravé oko a Cervené pred levé oko. Nasledné zapiname
jednotlivé Cervené body ve vzdalenosti 20° a nasledné ve vzdalenosti 10° od bodu fixace.
Vysetfovany se ma dotknout hrotem zelené Sipky Cerveného sviticiho bodu. Jednotlivé udaje
zaznamendvame ihned vbodnutim Spendliku s ¢ernou hlavickou do plsti platna. Po ukonceni
zkousky vysledek zapiSeme do formulare.

V pfipadé, Ze chceme vysetfit sekundarni odchylku (odchylku vedouciho oka), vyménime
barvené filtry a provadime stejné vysetreni jako pfi vySetfeni primarni odchylky (odchylka
uchyleného oka).

Pomoci reostatu mliZeme ménit intenzitu cervenych znacek na platné a muiZeme tak
vySetfovat i pacienty s tupozrakosti.
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Obr. 3: Popis Hessova platna: 1-¢tvercova deska, 2-tangentova sit, 3-otvory 10mm, 4-
panelovy spina¢, 5-zdkladna tvaru T, 6-opérka brady, 7-opérka k fixaci hlavy pacienta, 8-
znacka pro vyskové setizeni hlavy pacienta, 9-dvoudrazkové objimky, 10-Cerné ukazovatko se
zelenou Sipkou.

3.3 Interpretace vySetreni

Kazdé oko ma byt vySetfeno v rozsahu 30° a 15°. Po vySetfeni se zdznamy vyhodnocuji.
Pokud jsou zdznamy obou oci podobné, jednda se o normalni ndlez. Pokud jsou zaznamy
stranové posunuté, ale stejné velké a tvarové nezménéné, jedna se o konkomitujici
strabismus. Posunuti obraz( dovnitf znamena konvergentni Uchylku a posun smérem ven
divergentni uchylku. MizZeme diagnostikovat také hypertropii, hypotropii a cyklotropii.

V pfipadé, Ze obrazy pravého a levého oka maji rozdilnou velikost a tvar, jednda se o
paralyticky strabismus. Mensi obrazec obvykle patfi oku s parézou. Zmenseni v konkrétnim
sméru urcuje obrnu daného svalu, ktery ma v tomto sméru maximalni akci. Zvétseni pole
ukazuje na hyperfunkéni sval.
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3.4 Kasuistiky
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Obr. 4: Obrna tretiho hlavového nervu (N.III) s poskozenim funkce musculus rectus medialis
(MRM), musculus rectus superior (MRS), musculus rectus inferior (MRI) a musculus obliquus
inferior (MOI) na pravém oku (OD). Na levém oku (OS) je vidét hyperfunkce musculus rectus
lateralis (MRL) a musculus rectus superior (MRS).
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Obr. 5: Obrna c¢tvrtého hlavového nervu (N.1IV) s poSkozenim funkce musculus obliquus
superior (MOS) na levém oku (OS). Na pravém oku (OD) muizeme vidét hyperfunkci musculus
rectus inferior (MRI).
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Obr. 6: Obrna Sestého hlavového nervu (N.VI) s poskozenim funkce musculus rectus lateralis

(MRL) na pravém oku (OD). Na levém oku mulzeme vidét hyperfunkci musculus rectus

medialis (MRM).
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Obr. 7: 1zolovana obrna musculus obliquus inferior (MOI) na pravém oku (OD). Na levém oku
(0OS) muzeme vidét hyperfunkci musculus rectus superior (MRS).
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Obr. 8: lzolovana obrna musculus rectus inferior (MRI) na levém oku (OS) s hyperfunkci
musculus rectus inferior (MRI) na pravém oku (OD).
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Obr. 9: BrownUlv syndrom — vrozend anomalie svalu a Slachy musculus obliquus superior
(MOQS). Pfi pohledu nahoru se oko nezveda. Na poskozeném oku (OD) je blokovana Cinnost

musculus obliquus inferior (MOI) a na druhém oku je patrna hyperfunkce musculus rectus
superior (MRS).
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Obr. 10: Hydraulickd zlomenina spodiny ocnice na OS s uskfinutim musculus rectus inferior
(MRI). Je omezena cCinnost musculus rectus superior (MRS) na OS. Na pravém oku vidime

hyperfunkci MRI i MRS.
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Obr. 11: Bilateralni Duan(v syndrom typ |. Na obou ocich vidime omezeni funkce musculus
rectus lateralis (MRL) a zvySeni funkce musculus rectus medialis (MRM).
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Zaver
V publikaci jsme popsali zakladni fyziologické funkce okohybnych svali a metody vysetreni
téchto svalll — Hesslv test a Lancaster test. V posledni casti publikace je moziné nalézt
nékolik kasuistik. Diky témto kasuistikam lze snadno rozlisit nejen rozdil mezi paralytickou a
konkomitantni odchylkou, ale i odlisit typ paralytické poruchy s identifikaci postizeného
svalu.
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Seznam zkratek

MRM musculus rectus medialis
MRS musculus rectus superior
MRI musculus rectus inferior
MRL musculus rectus lateralis
MOS musculus rectus suprior
MOl musculus rectus inferior
oD oculus dexter

(0N oculus sinister

NI nervus oculomotorius
N.1IV nervus trochlearis

N.VI nervus abducens
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Obr. 7: 1zolovana obrna musculus obliquus inferior (MOI) na pravém oku (OD). Na levém oku
(OS) muzeme vidét hyperfunkci musculus rectus superior (MRS). (Rowe 2012)

Obr. 8: lzolovana obrna musculus rectus inferior (MRI) na levém oku (OS) s hyperfunkci
musculus rectus inferior (MRI) na pravém oku (OD). (Rowe 2012)

Obr. 9: BrownUv syndrom — vrozend anomalie svalu a Slachy musculus obliquus superior
(MOQS). Pfi pohledu nahoru se oko nezveda. Na poSkozeném oku (OD) je blokovana ¢innost
musculus obliquus inferior (MOI) a na druhém oku je patrnd hyperfunkce musculus rectus
superior (MRS). (Rowe 2012)

Obr. 10: Hydraulickd zlomenina spodiny ocnice na OS s uskfinutim musculus rectus inferior
(MRI). Je omezena cinnost musculus rectus superior (MRS) na OS. Na pravém oku vidime
hyperfunkci MRI i MRS. (Rowe 2012)

Obr. 11: Bilateralni Duanlv syndrom typ |. Na obou ocich vidime omezeni funkce musculus
rectus lateralis (MRL) a zvySeni funkce musculus rectus medialis (MRM). (Rowe 2012)

Obr. 12: Konkomitujici konvergentni strabismus OD. (Rowe 2012)
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Preface

This instructional text about Hess screen and Lancaster test is intended for students and practitioners
of optometry, orthoptics and ophthalmology. These tests are used to assess the proper function of
eye muscles and are very important in determining the type of extraocular muscle dysfunction.

In the first part of the publication we describe the properties of extraocular muscles including their
origin, courses, insertion, innervation and function. The next parts are devoted to the particular test
of ocular motility, including case studies.
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1. Extraocular muscles

For eye movement the following muscles are important: medial rectus muscle (MRM), lateral rectus
muscle (LRM), superior rectus muscle (SRM), inferior rectus muscle (IRM), superior oblique muscle
(SOM) and inferior oblique muscle (IOM).

1.1. Anatomy of extraocular muscles
The longest extraocular muscle is the superior oblique muscle. The muscle insertions of four rectus
muscles form the so called Tillaux spiral. The closest to the limbus inserts MRM and the furthest from
the limbus IRM.

1.1.1. Superior rectus muscle (SRM)
Origin: This muscle arises from the superior portion of the Annulus of Zinn.

Course: Superiorly, it is in close contact with levator muscle
Insertion: 7,7 mm from the limbus in the upper half of the globe and has a width of 11 mm.

1.1.2. Inferior rectus muscle (IRM)
Origin: The muscle arises from the inferior portion of the Annulus of Zinn.

Course: It runs along the ventral aspect of the globe
Insertion: 6,5 mm from the limbus in the lower half of the globe. The width of insertion is 10 mm.

1.1.3. Medial rectus muscle (MRM)
Origin: This muscle originates at the orbital apex from the medial portion of the Annulus of Zinn in
close contact with optic nerve.

Course: It runs along the medial wall of the orbit.
Insertion: 5,5 mm from the limbus with a width of 10,5 mm.

1.1.4. Lateral rectus muscle (LRM)
Origin: This muscle arises with two heads from the upper and lower portions of the Annulus of Zinn.

Course: It runs along the temporal wall of the orbit.
Insertion: 7 mm from the limbus with a width of 9,5 mm.

1.1.5. Superior oblique muscle (SOM)
Origin: This muscle originates from the orbital apex, from the Annulus of Zinn.

Course: SOM is the longest muscle. Its length is about 7 cm. It runs along the medial wall of the orbit
to the trochlea (trochlea is attached to the frontal bone).

Insertion: It inserts in the upper temporal quadrant of the globe ventral to the superior rectus. Its
insertion is fanned out in a curved line 10 — 12 mm in length.

1.1.6. Inferior oblique muscle (I0M)
Origin: This muscle arises from the floor of the orbit from the lacrimal bone.
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Course: It runs along the floor of the orbit.

Insertion: This muscle attaches to the globe under the attachment of the lateral rectus muscle just
anterior to the macular area.

1.2. Innervation of extraocular muscles
Medial rectus muscle, superior rectus muscle, inferior rectus muscle and inferior oblique muscle are
innervated by the third cranial nerve (oculomotor). The fourth nerve (trochlear) supplies the superior
oblique muscle. And the sixth cranial nerve (abducens) supplies the lateral rectus muscle.

1.3. Function of extraocular muscles
Extraocular muscles work according to two major laws of ocular motor innervation. The Hering's
law —whenever an impulse for the performance of an eye movement is sent out, corresponding
muscles of each eye receive equal innervations to contraxt or relax. Sherrington” s law is law of
reciprocal innervation. Whenever an antagonist receives an impulse to contract, an equivalent
inhibitory impulse is sent to its antagonist which relaxes.

KUNZ - FAKULTNI MEMOCNICE V BRNE DIAGNOSIS: No ..

O¢ni klinika. PFednosta: Prof. Dr Jan Vanysek

Jméno: | , 5 DRei: oo

ac. dext.

'
————{—t-
H

i i gt | — =t {Recteued | =1
H [ | : I :

;j—:'.“iﬂ!’.’ ..... gL ! 2 OB . L fak = L L ] d B . ot 50 Y Y L i 5 S SR OF S POSY

e | =1 $ [ : : = 1 {

| ! { | : . - s =
= ' R 1 = ' il [ 1 ] 1
| T = o ¥ % N | LT :
] . \ . | | - L]
T
1 3 \

temp. ¢—

N e e

Vitrum viride oculo sinistro praepositum. Vitrum viride oculo dextro praepositum.

GRAFIA 11 - 375 62

Figure 1: The function of extraocular muscles by Vanysek

1.3.1. Superior rectus muscle (SRM)
Its functions are elevation, intorsion and adduction if the eye.

1.3.2. Inferior rectus muscle (IRM)
Its functions are depression, extorsion and adduction of the eye.
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1.3.3. Lateral rectus muscle (LRM)
Its function is abduction of the eye.

1.3.4. Medial rectus muscle (MRM)
Its function is adduction of the eye.

1.3.5. Superior oblique muscle (SOM)
Its functions are intorsion, depression and abduction of the eye.

1.3.6. Inferior oblique muscle (I0M)
Its functions are extorsion, elevation and abduction of the eye.
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2. Lancaster test

2.1. Introduction
Lancaster test is used to evaluate the position of the eyes and eye movements. Investigation of
horizontal and vertical deviations of eyes and cyclodeviations in pediatric and adult patients is
possible. The direction and magnitude of deviation from the normal position of the eyes is easily
detected using laser pointers. We usually investigate first the right eye and then the left eye.

The main difference between the Lancaster test and Hess screen is in the fact that in Hess screen we
project a point and in Lancaster test we project a small line. So testing gets a third dimension.

The test kit of Lancaster test includes red and green laser pointers. Pointers project a line of about
20 centimetres on the screen at a distance of 1 m which has a size of 140 x 140 cm. Investigative
grating printed on the screen, is not visible to the patient. In the course of testing red-green glasses
are used.

2.2. Test conditions

Lancaster test should be carried out in a room with low illumination value. The patient's head should
be at about 1 m from the investigative screen. Patients should wear correction for a distance of 1 m
and red-green glasses are designed to divide the perception of right and left eyes. The patient's
primary view should be targeted to the centre of the examination screen. The patient uses one laser
pointer and the investigator uses the other laser pointer. The patient’s task is to overlap the image of
the investigator’s pointer by his image pointer. The patient is not allowed to move his head during
the examination. Before testing, it is appropriate to perform testing of visual acuity, visual field and
color vision in order to avoid misinterpretation of the test.

2.3. Methodology
The investigator projects image of his laser pointer on the screen and the task of the patient is to
overlap the image with his pointer. The results of overlap are recorded at each point. If a patient has
a red filter over the right eye, green filter over left eye and holding green pointer, then the right eye
is called the fixing and the left is the examined eye. The investigator holds the red pointer to present
fixation marks. During the examination the patient is trying to overlap the red marks with his green
pointer. In the next part of the examination either the pointers or the colour filters are switched.

It is recommended to perform the examination at minimum of 8 major points. The investigator
points to the main points by his laser and the patient is trying to overlap the image with his laser. For
each eye a different record sheet is used.

2.4. Example of testing
The patient is seated at a distance of one meter from the investigation screen. He is wearing red-
green glasses and fixes the centre of screen. The investigator uses green laser pointer to mark the
points. The patient uses his red laser pointer (held in the dominant hand) to overlap the image. The
test usually starts with red filter over the right eye. We must make sure that the patient is able to see
both colored lines.

The investigator points with green laser pointer at the central column up to a distance of 56 cm from
the fixation point. And the patient overlaps the green line with his red line.
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After that the investigator points by green laser pointer at the middle column up to a distance of 32
c¢cm and after that to a distance of 16 cm from the point of fixation. The patient’s task is to overlap
every green line with his red line.

After that the investigator points with green laser pointer at the centre of the middle column (0 cm)
and the patient tries to overlap the green line with his red line.

The examination continues downward to a distance of 16, 32 and 56 cm and after that up to 56 cm
and to the lower 56 cm at the right side (right column)

The examination finishes in the left column

For examination of the left eye we can either replace the laser pointer or the coloured filters in red-
green glasses.

The example of record of Lancaster test examination.

Lef ' l | l Right ~ Left Right
Left medial rectus underaction Left lateral rectus underaction
P, - b, I,
Left superior rectus underaction Left inferior oblique underaction
% | =] = e 1= =
= = =
— —
Left inferior rectus underaction Left superior oblique underaction

Figure 2: Red filter over right eye.
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2.5. Other uses of Lancaster test
Lancaster test can be used for visual therapy in behavioural optometry or sport optometry. And
patients with motor disorder can exercise eye tracking movement or saccades monocular or
binocular.
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3. Hess screen

3.1. Introduction
Hess Shield is used for investigations of disorders of balance and muscle motility and the diagnosis of
simple and complex paralysis of ocular muscles. The Hess screen consists of a square plate whose
front surface is covered by black paint with painted tangent network. In the centre and the cardinal
points at 10 ° and 20 ° from the centre there are holes of the 10 mm in diameter, where red lights are
situated. Every point can be illuminated individually. The Hess screen also includes a headrest with
colored filters (red and green) inserted into a hoop. Into the front slot prisms can be inserted to
eliminate large horizontal deviations. The device also contains a pointer with green arrow at its end.

3.2. Methodology
The patient's head is placed on the head holder. Eyes should be located in the middle of the screen.
First, right eye wears the green filter and left eye wears red filter. Subsequently, we switch on the red
dots individually first at a distance of 20 ° and then at 10 ° from the fixation point. The patient is
asked to touch the red luminous point with his green pointer. The results are recorded on the special
chart.

For the examination of secondary deviations, we replace the coloured filters. In case we want to
investigate the secondary angle of deviation (the deviation when fixing with the affected eye in
paralytic incomitant strabismus), colored filters are replaced and the test is carried out like in the
examination of primary angle of deviation (the deviation when fixing with the unaffected eye in
paralytic incomitant strabismus).

We can change the intensity of the red marks on the screen, so that we can also investigate patients
with amblyopia.
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Figure 3: : Description of Hess screen: 1- square plate, 2-tangent network, 3- hole, 4-panel switch, 5-
T-shape base, 6-chinrest, 7-headrest for the fixation of patient’s head, 8-mark for height adjustment
of the patient’s head, 9-hoop, 10-black pointer with green arrow

3.3. Interpretation of examinations

Each eye should be investigated in the scale between 30° and 15°. After the examinations, records
are evaluated. If the records of both eyes are similar, it is a normal result. If the records are laterally
shifted but their shape and size is the same, this is concomitant strabismus. Shift of records of
deviation inwards is convergent deviation and shift outwards is divergent deviation. We can also
diagnose hypertropia, hypotropia and cyclodeviation. If the record of either eye has a different size
and shape, it is paralytic strabismus. The drawing recorded in the eye with palsy is usually smaller
than in the healthy eye. An inward displacement of the dots (shrinkage of image) indicates paralysis
of the extraocular muscle with maximum action in this direction. On the contrary outward
displacement of the dots (enlargement of the image) indicates overreaction of the muscle in action.
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3.4. Case studies

NAME

Green glass In front of right eye

Green glass in front of left eye

1A

TENE =

RIGHT

LEFT

DIAGNOSIS

Figure 4: Hess chart of right Il nerve palsy with underaction of medial rectus muscle, superior rectus

muscle, inferior rectus muscle and inferior oblique muscle of the right eye. There is overaction of

lateral rectus muscle and superior rectus muscle of the left eye.
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Green glass in front of left eye
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Figure 5: Hess chart of left IV nerve palsy. There is primary underaction of the affected superior
oblique muscle of the left eye. There is overaction of inferior rectus muscle of right eye.
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Figure 6: Hess chart of right VI nerve palsy with under action of lateral rectus muscle of right eye.
There is overaction of medial rectus muscle of left eye.
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Figure 7: Hess chart of right inferior oblique palsy. There is overaction of superior rectus muscle of

left eye.
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Figure 8: Hess chart of left inferior rectus palsy with overaction of inferior rectus muscle of right eye.
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Figure 9: Hess chart of right Brown’s syndrome. In this congenital anomaly of the muscle and tendon
of the superior oblique muscle there is limitation of the affected eye (right eye) on elevation in
adduction and often the eye cannot be elevated beyond the midline. Muscle function is limited to
overaction of the contralateral synergist (left eye)
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Figure 10: Hess chart of left orbital floor fracture - Blow-out fracture. There is underaction of superior
rectus muscle of left eye and overaction of inferior rectus muscle and superior rectus muscle.
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Figure 11: Bilateral Duane’s retraction syndrome typ I. There is bilateral underaction of lateral rectus
muscle and overaction of medial rectus muscle.
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Figure 12: Concomitant convergent strabismus of right eye.
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Conclusion

This publication describes the basics of function of extraocular muscles and examination methods of
these muscles — Hess screen and Lancaster test. In the last part of the text, there are also described
case studies which help to easily distinguish not only the difference between paralytic and
concomitant deviation, but also to distinguish the type of paralytic disorder and affected muscle.
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Register of abbreviations

MRM medial rectus muscle
SRM superior rectus muscle
IRM inferior rectus muscle
LRM lateral rectus muscle
SOM superior oblique muscle
IOM inferior oblique muscle
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Figures
Figure 1: The function of extraocular muscles by Vanysek

Figure 2: Red filter over the right eye.

Figure 3: : Description of Hess screen: 1- square plate, 2-tangent network, 3- hole, 4-panel switch, 5-
T-shape base, 6-chinrest, 7-headrest to fixation of patient’s head, 8-mark for height adjustment of
the patient’s head, 9-hoop, 10-black pointer with green arrow

Figure 4: Hess chart of right lll nerve palsy with underaction of medial rectus muscle, superior rectus
muscle, inferior rectus muscle and inferior oblique muscle od right eye. There is overaction of lateral
rectus muscle and superior rectus muscle of the left eye. (Rowe 2012)

Figure 5: Hess chart of left IV nerve palsy. There is primary underaction of the affected superior
oblique muscle of the left eye. There is overaction of inferior rectus muscle of right eye. (Rowe 2012)

Figure 6: Hess chart of right VI nerve palsy with under action of lateral rectus muscle of right eye.
There is overaction of medial rectus muscle of left eye. (Rowe 2012)

Figure 7: Hess chart of right inferior oblique palsy. There is overaction of superior rectus muscle of
left eye. (Rowe 2012)

Figure 8: Hess chart of left inferior rectus palsy with overaction of inferior rectus muscle of right eye.
(Rowe 2012)

Figure 9: Hess chart of right Brown’s syndrome. | tis congenital anomaly of muscle and tendon
superior oblique muscle. There is limitation of the affected eye (right eye) on elevation in adduction
and often eye cannot elevate beyond the midline. Muscle sequelae are limited to overaction of the
contralateral synergist (left eye) (Rowe 2012)

Figure 10: Hess chart of left orbital floor fracture - Blow-out fracture. There is underaction of superior
rectus muscle of left eye and overaction of inferior rectus muscle and superior rectus muscle. (Rowe
2012)

Figure 11: Bilateral Duane’s retraction syndrome typ I. There is bilateral underaction of lateral rectus
muscle and overaction of medial rectus muscle. (Rowe 2012)

Figure 12: Concomitant convergent strabismus of right eye. (Rowe 2012)
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