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DIPLOPIA AFTER SUB-TENON'S ANESTHESIA FOR
CATARACT SURGERY

DIPLOPIA POSTCIRUGIA DE CATARATA CON ANESTESIA
SUBTENONIANA

MERINO P, MUNOZ-SANZ N2, GOMEZ-DE-LIANO P, GUTIERREZ-PARTIDA B,
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ABSTRACT RESUMEN

Purpose: To study the clinical signs, treatment and Objetivo: Estudiar las caracteristicas del estrabis
prognosis of strabismus after sub-Tenon’s anesthemo secundario a la cirugia de catarata con aneste
sia for cataract surgery. subtenoniana; su tratamiento y prondstico.

Methods: Eight patients without previous strabis- Método: Ocho enfermos sin estrabismo previo pre
mus developed incommitant diplopia immediately sentaron diplopia inmediatamente después de
after cataract surgery; the left eye was affected ircirugia de catarata; cinco de ojo izquierdo, tres ¢
five patients and the right eye in three. Restrictiveojo derecho. La exploracién con cover test, prismi
strabismus was diagnosed with the cover testy duccion activa y pasiva mostré estrabismo restri
prisms, and active and passive ductions in all casetivo: siete de componente vertical y uno horizonta
In seven cases the deviation was vertical and in onLa desviacion media fue de 17,5 DE: 9,84 dioptric
patient it was horizontal. The average deviation wagprismaticas (rango 5-35) en la mirada al frente. L
17.5 S.D. 9.84 (range 5-35) prismatic dioptres inposicion maxima de desviacion fue en supraversi
primary position. The deviation increased lookingen siete, y en levoversion en otro. Todos tenie
upward in seven cases, and looking sideways to thdiplopia invalidante. Se considera buen resultado
left in the other. It was considered to be a goocdesaparecia la diplopia con el tratamiento.

result if the diplopia disappeared after treatment. Resultados: Cuatro casos recibieron tratamientc
Results: Botulinum toxin was the first treatment quirdrgico, en uno sélo se inyecté toxina botulinic
applied in four patients, but only one showed a gooty en tres se pusieron prismas. La toxina botulinic
response and required no further therapy. Strabisse empled como primera opcién en cuatro casos
mus surgery was required in four cases, and prismsolo fue eficaz en un enfermo. De los cuatro cas
were adapted in three. Three patients required twoperados, tres necesitaron dos cirugias y un pacit
strabismus operations. A good result was achievete sélo un tiempo quirdrgico. Se consiguid bue
in all cases, with the average time interval beingresultado en los ocho pacientes tratados. El tiem
10.12 (SD 5.5) months. medio de evolucion fue de 10,12 DE: 5,46 meses
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Conclusions:Sub-Tenon’s anesthesia may result inConclusiones: La anestesia subtenoniana pued
restrictive strabismus and incommitant diplopiaprovocar un estrabismo restrictivo y una diplopii
which does not resolve spontaneously. The inferiomuy invalidantes que no se resuelven esponténe
rectus is the most commonly affected muscle. Stramente. El recto inferior es el misculo mas frecuel
bismus surgery is required to resolve the diplopia irtemente afectado. La cirugia muscular es necesa
half of the cases. Good results have been achievepara resolver el problema en la mitad de los casc
in all patients(Arch Soc Esp Oftalmol 2006; 81: Se consiguen buenos resultados quirargicos.
141-146).

Palabras clave:Anestesia subtenoniana, diplopia
Key words: Sub-Tenon’s anesthesia, diplopia, res-estrabismo restrictivo, cirugia de catarata.
trictive strabismus, cataract surgery.

INTRODUCTION as anesthetic technique. The volume was 2-4 n
The sub-Tenon injection was made by opening tt
Diplopia after cataract surgery is due to severakonjunctiva and Tenon in the lower nasal sector .
factors (1-3): previous strabismus due to systemi¢he level of the equator. The surgery report does n
diseases such as hyperthyroidism which go unnotiindicate anaesthetic events such as blood clots, h:
ced; alterations of binocular vision caused formorrhage or conjunctival chemosis.
example by a prolonged cataract occlusion; optical All patients had been operated for cataracts k
causes such as anisometropy; and finally, surgicaneans of phacoemulsification and introduction o
traumatism of extra-ocular muscles and orbital tisintraocular lens without surgical complications. All
sue due to anesthesia. Among the affected extragvere subjected to detailed anamnesis and none re
cular muscles published in literature, the inferiorrred antecedents of strabismus, diplopia or amk
rectus is involved more frequently due to its posi-yopy as well as absence of systemic diseases st
tion vis-a-vis the needle of the retro-bulbar or peri-as a hiperthyroidism,miastenia gravis, etc, with th
bulbar anesthesia (2,4-6). The majority of researciexception of one patient who had diabetes.
published in literature refers to a higher prevalence All the cases referred ocular deviation accomps
of vertical strabismus and (among these) hypotrohied by double vision when withdrawing the eye
pies instead of hypertropies (2,6-8). Retro-bulbabandage in the first cure.
and peri-bulbar anesthesia are the types of anesthe-The mean age was 75.5 years (range 71-81). '
sia that cause the problem (7). According to somdhe 8 cases, five were women and three men, in fi
authors, sub-Tenon anesthesia would not involvéhe left eye was affected and in three the right ey
extraocular muscles and it constitutes a safe anaedh study was made with cover test and prisms fc
hetic technique (3,6,9). measuring the deviation in the primary gaze pos
In this article we describe restrictive diplopia andtion, in supraversion and infraversion, registerins
strabismus caused by sub-Tenon anesthesia utiliséde maximum deviation. Active duction was recor:
in cataract surgery as well as the results of its treaded classifying the limitation of movement betweel
ment. 1 and 3 plus signs (+), while passive duction wa
studied in the practice, confirming the result in sur
gery if the patient was operated for strabismus.
SUBJECTS, MATERIAL AND All patients were asked about the presence
METHODS diplopia and if it allowed them to carry on with their
normal activity, defining it as invalidating if it did not.
Since 2001, 8 patients were referred to the Eye The existence of torticollis was explored while
Motility Section of the Ophthalmology Department measuring binocular visual acuity at a distance of
for diplopia immediately after cataract operations.m, and the Hess-Lancaster screen was taken.
In all cases, sub-Tenon infiltration was used with The time elapsed from the appearance of diplop
blunt cannule with a mixture of 5% lidocaine (Lido- to the application of our first treatment (medical o
caina HCI. B. Braun Medical, S.A.) and phentanylsurgical) was recorded. Surgical treatment was co
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sidered if the vertical deviation was of >8 diopterstion was ++/+++ in six cases and +/+++ in one cas
and horizontal deviation of >12 diopters, if more and limitation of levoversion + /+++ in an additio-
than six months had elapsed since the beginning afal case.

diplopia and if the patient accepted surgery without Passive duction was positive in all cases, and th
the guarantee of eliminating double vision. If these tests, together with the findings recorded in tt
deviation was small, if the time elapsed was lowellLancaster screen, confirmed the restrictive strabi
or if the patient rejected surgery, the treatment commus diagnosis. The eight cases complained
prised prisms or botulin toxin. uncomfortable and totally invalidating diplopia.

Surgery was performed with topical anesthesiaTorticollis was not objectively found in any case
for intraop assessment of the muscle condition and\ll patients asked for treatment.
because in most cases general anesthesia was nofThe mean time since the appearance of diplop
indicated due to the advanced age of the sample. up to our first treatment was of 5 months, SD: 5.4

The result was considered to be good if the diplo{range 1-20).
pia disappeared after the treatment, either medical Table Il shows data referring to the treatmeni
or surgical. and their results.

In four cases botox was injected, in three cases

units were injected in the inferior rectum and !

RESULTS units in the medial rectum of the remaining cast
One case received two injections. The three cas

Out of the eight cases object of this study, sevemvith hypotropy experienced a slight objective ani
had vertical deviation (hypotropy) and one case hadubjective improvement of the deviation in the firs
horizontal endotropy (table I). month after botox, but afterwards two patients wol

The mean deviation was 17.5, SD: 9.84 dioptersened and one more remained without diplopia. Tt
in primary gaze position (range, 4-35). One patienendotropy case improved horizontal deviation in th
got worse after one month and went from 4 to 1Zirst month, but subsequently worsened and had
diopters, and another one got worse after one monthertical deviation which did not improve spontane
of the first strabismus surgery. ously and required muscle surgery.

Table I includes preop data referring to the devia- Surgery was performed in four cases (three wit
tion type, deviation magnitude, maximum deviationhypotropy and one with endotropy), the other tw
position, active and passive duction, existence ofvere comfortable with the prisms and rejected su
torticollis and degree of the diplopia. gery, and the last patient improved with two boto

In the seven cases of vertical strabismus, thénjections in the inferior rectum and to date did nc
position of maximum deviation and diplopia was need additional treatment.
supraversion and also infraversion in two, and in the In the other three cases operated due to signi
case of horizontal strabismus the maximum wasant hypotropy (>15 diopters), in one a retro-inse
found in levoversion. The limitation of supraduc- tion was made of the inferior rectum and in thi

Table I. Preop data

Sex Age Eye Previous Dev. Strab. Max. PPM PD Dev. AD PD Diplopia  Torticolli
surgery Dev.
F 81 RE Phaco V/hp R Supra 35 ++/+++ + Invalidating No
F 71 LE Phaco H/et R Levo 20 +/+++ + Invalidating No
M 77 LE Phaco V/hp R Supra 12 +/+++ + Invalidating No
F 71 RE Phaco V/hp R Supra 16 ++/+++ + Invalidating No
F 80 LE Phaco V/ihp R Supra 12 +4[+++ + Invalidating No
F 75 LE Phaco V/hp R Sup.Infra 25 ++/+++ + Invalidating No
M 73 LE Phaco V/hp R Sup.Infra 4,12 x month  ++/+++ + Invalidating No
M 76 RE Phaco Vihp R Supra 5 +4H[+++ + Invalidating No

M: male; F: female; RE: right eye; LE: Left eye; Phaco: phacoemulsification + intraocular lens; Dev: Deviation; V:Vertcaizbhtal; hp: hypo-
tropy; et: endotropy; STrab: type of strabismus; R: restrictive; Supra: supraduction; Infra: infraduction; Levo: levovergioisniatic diopters;
AD: Active duction; DP: passive duction.
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Table Il. Postop data

Treat Evol. of Prism. Botox Botox Qx Technique N.© Treat. Result Follow-uf
diplopia (months) N.° Qx postQ (months)

Yes 7 No No — Yes 1.°Retro RLR 2 No Good 6
2.° Retro LUR+Res LLR

Yes 1 No Yes 1 Yes 1.° Retro LUR+Res LLtR 2 No Good 22
2.°Retro RLR

Yes 2 12 DP No — No Good 12

Yes 2 No Yes 1 Yes 1.°Retro LUR 2 No Good 9
2.9 Retro RLR

Yes 1 No Yes 2 No Good 10

Yes 4 No Yes 1 Yes Retro LLR 1 No Good 13

Yes 3 7 DP No — No Good 6

Yes 20 5DP No — No Good 3

Treat: treatment; DP; Prismatic diopters; Botox: Botulin toxin; QX: Surgery; Retro: retroinsertion; RLR: right lower recRmbeft Upper rec-
tum; Res: resection; LLR: lower left rectum; MLR: middle left rectum; LLtR: left lateral rectum.

other two it was necessary to add a retroinsertion athe literature we have only found one case wit
the contralateral superior rectum, and in yet anotheparesia of the superior oblique caused by sub-Ten:
one we also resected the contralateral inferior recanesthesia which resolved spontaneously (11).
tum. In the three cases the result was excellent, the In our Ophthalmology Department we began t
diplopia disappeared without requiring additional use sub-Tenon anesthesia in 2001 in cases whu
treatment with prisms (table II). topical anesthesia was not recommended from tl
In the only patient who had a restrictive endo-surgical viewpoint.

tropy, the horizontal component was operated and This study comprises the cases that had ocul
in a second surgical period we made a retroinsertiodeviation and diplopia immediately after catarac
of the inferior rectum to resolve the vertical devia-surgery with sub-Tenon anesthesia in our hospit
tion caused by botox, achieving at the same timén order to study the type of strabismus they exhib
excellent results without diplopia in the immediateted as well as their prognosis and treatment.

postop. The type of strabismus associated most fre
The mean time of evolution was of 10.12 SD: quently to anaesthetic miotoxicity and surgical trau
5.46 months. ma is a vertical deviation which consists in hypo

tropy due to fibrosis of the inferior rectum of the
eye (2,5,7,9,12). However, some studies also pro

DISCUSSION hypertropy, exotropy and torsional strabismu:
(3,6,10,11).

The appearance of strabismus with diplopia after The muscles which are involved more frequentl:
cataract surgery has been frequently reported iare the inferior rectum, the superior rectum, th
literature. Its prevalence rates ranges betweeinferior oblique, the superior oblique and the latere
0.58% and 2% (1,10). There are several causes faectum (6). Muscular alterations consist in paresii
its appearance, but surgical trauma accounted fdnyperaction or fibrosis, which sometimes are reve
almost half of ethiological factors (1). The literatu- sible unless the patients are of advanced age, wt
re points out that the most frequent causes of surgimuscle fibrosis does not recover spontaneously (
cal trauma include miotoxicity and the direct injec-4,7). In our small sample, the eight patients had re
tion of the retro- and peri-bulbar anesthesia in thdrictive strabismus, confirmed in the movement an
muscle (2-4,6). For this reason, some authors haveensory exam in which they exhibited greater devi:
recommended the use of topical or sub-Tenoriion and diplopia in the field contrary to the muscle
anesthesia to avoid this problem (3,6,9). Accordingnvolved, with active and passive limitation of
to some publications, sub-Tenon anesthesia woulthovement towards that field of gaze, seven i
be a safe technique to avoid irreversible muscle prosupraversion and one in levoversion. The oculé
blems which appear in cataract surgery (3,6,9). Irdeviation associated to diplopia was present froi
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the first day after the cataract operation. Severtession of the medial rectum in one. In addition, i
patients had hypotropy of the affected eye and onene of the cases we also operated the superior r
had endotropy. The deviation did not improve withtum of the contralateral eye and in another case \
time, and in two patients it worsened. operated the superior and inferior direct some of tt
There are contradictory positions about whetheicontralateral eye. All the patients had topical anes
the appearance of diplopia immediately after catahesia, with intraop adjustment of the sutures.
ract operation should be defined as paresia, and the At the end, the result was good in all surgicall
diplopia which appears later on should be attributedreated patients (four). The three who use prisms f
to fibrosis (4,13). In our series, two patients retur-ted to their eyeglasses don't have double vision a
ned to the practice after one month, a further twdead normal lives. Finally, the patient treated witl
returned after two months and in the latter we alretwo botox injections is free of double vision.
ady appreciated restriction. What cannot be known The positive prognosis of muscle surgery in the
is if initially it was paresia which later evolved se cases and of possible anaesthetic muscle toxic
towards contraction. The high mean age of the samer direct trauma caused by the cannula during t
ple (75.5 years) would favour that irreversible mus-sub-Tenon injection matches those of other public.
cular damage, and this opinion is shared by othetions and favours the previous absence of alter
authors (12). The left eye was affected more fretions or binocular vision which would prevent the
qguently than the right one (five of the eight cases)disappearance of diplopia. Botulin toxin was utili-
which also matches the findings of other publica-sed in four cases due to the intolerance to prisma
tions which attribute greater difficulty for left-han- treatment and as a temporary solution while awe
ded ophthalmology surgeons or anesthecists foting the right time for strabismus surgery due to th
administering anesthesia in the left eyes (2,7-9). high degree of discomfort experienced by th
The time elapsed since diplopia up to the firstpatients. In our experience, this was not effectiv
check-up was of 5 SD: 5,45 months (range 1-20)and so, in contrast with other authors (12) we do n
and in six it was below six months. We agree withrecommended it for this type of restrictive strabis
other authors who recommend waiting over sixmus, not even in small deviations, because it m:
months before prescribing surgery in order to alloweven worsen the condition.
time for the deviation to stabilise or resolve (14,15). As a conclusion of this work, it can be said the
The six patients who had an evolution of diplopiasub-Tenon injection in the lower nasal quadrant w
under six months were offered treatment withthe cause of the restrictive strabismus which we
botox; only four accepted. In three of these, it wafound. The advanced age of patients may have cc
injected in the inferior rectum of the hypotropic tributed to perpetuate and worsen the probler
eye, and in the other patient with endotropy theNone of the cases was resolved spontaneously. S
botox was injected in the medial rectum. Hypotropygical treatment of strabismus is indicated if the
improved in the three patients, but two reverted on@leviation cannot be resolved with prisms and i
month later to the initial deviation. The patient with necessary in half of the cases. The utilisation «
endotropy had a bad result with Botox, which addi-botox is not advisable in these restrictive strabismi
tionally caused a vertical deviation. cases because, on some occasions, it may wor:
In three patients good results were achieved adaphe condition.
ting prisms: they feel comfortable and don't have
double vision. However, two patients had a small a
vertical deviation (< 8 diopters) and in another one REFERENCES
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