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Srabismus and Amblyopia: Recent Advances.
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[Abstract: Srabismusis a challenging field of ophthalmology. A good amount of progress has been made in understanding the pathogenesis
of various types of srabismus and surgical techniques are being continuoudy modified to incorporate the new informetion. All efforts are
directed to the attainment of the ultimate goal of binocularity and stereopsis. Recognition of the importance of early correction of infantile
esotropias, the interaction of genes and environment, measuring distant stereo-acuity in intermittent divergent squints to check for deteriora-
tion of control, are recent applications. Topical anaesthesa isincreasingly being used to allow early titration of adjustable sutures. Newer
kinds of bioadhesives are being tried out and computer smulation modes help improve surgical outcome. Different kinds of weakening
procedures on theinferior and superior oblique muscle are now known to give desired results. The congenital cranial disnnervation disorders
(CCDDsy) is a group of disorders resulting from aberrant innervation of the ocular and facial musculature, including Duane syndrome,
congenital fibrogs of the exdraocular muscles (CFEOM), Mdbius syndrome etc. Surgical management in Duane's has now progressed beyond
limiting cocontraction, to improving abduction, by trangposition of vertical recti as is true for Abducens nerve palsies. Oculomotor nerve
palses are being tackled with periosteal anchoring of the globe and lateral rectus. An improved, but till inadequate understanding of
nystagmus, helps improve head posture in most cases. Mention is also made of some ongoing studies designed to address issues of public
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\health importance in the context of strabismus and amblyopia.

J

INTRODUCTION

Our understanding of the physiologica processes concerning vision and
ocular alignment are congtantly being revised in the light of newer
information. This paper reviewsthe current concepts of etiopathogenesis
of abnormdlities of the motor, sensory and corticad mechaniams, and the
modalities available to correct them with specia emphasis on the
commonly performed surgica procedures. Mentionisa so madeof some
ongoing studies designed to address issues of public hedth importance
in the context of strabismus and amblyopia

ETIOLOGY

Anincreased risk of early onset strabismus, epecidly infantileesotropia,
accommodative esotropia, and exatropia, both intermittent and constart,
has been related to prematurity, family history, refractive error, poor
neurodevelopmentd error or ROP. Sructurd anomaies may dso be a
factor. However, their relative importance is not settled. Sensory
deprivationof congenital origintendsto causeesotropia, whereasacquired
sensory deficits more commonly result in exotropia Infantile esotropia
has been blamed on a defect in cortical fusional mechanism and
overzeaous convergence mechanism, and a theory combining the two
has been proposed. While twin studies have highlighted the role of
genetics, studies showing discordance in monozygotic twins with only
one of the twin having features of infantile esotropiaemphasize therole
of environmenta factors!. Siblings of children with accommodative
esotropia have a high prevaence of amblyogenicrisk factors. The
characterization of nysagmus has improved, but the comprehension of
theunderlying oculomotor control processstill remainseusive. Binocular
coordination of saccades has been shown to improve after Srabismus
surgery inchildren. Amblyopiaisknowntomainly affect theparvocd lular
pathways, but controversy exigts regarding, among others, the best
modality of treetment, and the upper age limit for it. Newer information
on the anatomy of the inferior oblique, changes in rectus extraocular
musclepulleysfollowing surgery and pathophysiology of superior oblique
muscle myokymia has become available.

The Congenitd cranid disnnervation disorders (CCDDs) is agroup of
disorders resulting from aberrant innervation of the ocular and facia
musculature. They generally arise from abnormal development of
individua or multiple cranid nerve nucle or their axond connections.

Although the mgjority are either proven or suspected to have a genetic
etiology, phenocopies occur. The CCDDs include Duane syndrome,
congenita (brosis of the extraocular muscles (CFEOM), Mdbius
syndrome, Horizontal Gaze Pasy with Progressive Scoliosis (HGPPS),
theBodey-SdihAlorainy/Athabaskan Brain-sem Dysgenesis Syndromes
(BSAS), and an expanding list that may include congenita third and
fourth nerve pasies, Marcus Gunn jaw winking ptosis, and others?.

ESOTROPIA

It isknown that stereopsisdevelopsat 3-5 months of age. Early surgery
for congenita esotropia, definitely results in improved binocular vison
if performed before 2 years of age, but whether the same benefit accrues
if surgery is performed before 1 year of age has not been resolved. The
factors that are thought to determine binocularity are the duration of
misalignment, the age of alignment, postoperative microtropia, and
asociated motility disorders. The duration of misdignment being less
than oneyear isdefinitely correlated with better binocular outcome. This
implies that it is not just enough to operate early but to ensure proper
dignment early. Theoptimum resultisthemonafixation syndromewithin
8 prism diopters of orthotropiawith or without binocularity. 1n acquired
esotropiaof adult onset, delayed surgery doesnot resultin adverseoutcome
with respect to binocular status as compared to early surgery.

Residud dynamic stereopsisintheperipherd visud field hasbeenreported
in esotropes and exotropes who lacked centrd datic Sereopss, and this
improved in 56% of the patients after strabismus surgery, either through
adggnificant gain of serevactivefiedsor through adecreasein threshold
values.

EXOTROPIA

In intermittent exotropes, middle and distance stereoacuity are
affected more than near stereoacuity. Superior surgica results have
been reported with timely surgery, the criteria being intermittency,
duration of lessthan 5 years, and alignment beforethe age of 7 years.
Postoperative adjustment of innervations may beanimportant factor.
Improvement in distance stereoacuity measured with both the FD2
and the Distance Randot stereotestsin patientswho underwent surgery
for intermittent exotropia has been found.The FD2 and Distance
Randot may be useful outcome measures in future clinica trias of
interventions for intermittent exotropia®.
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Consecutive exotropia occurs more commonly in the presence of
deep amblyopia, and long term follow up is required. It may or may
not require surgery, the determining factor being the sensory status.
The likelihood of postoperative diplopia, if such did not exist
preoperatively, is rare, and could be assessed in some patients with
prism test, but its management can be difficult.

TREATMENT OF STRABISMUS

That there are definite postive psychosocid outcomes of correction of
strabismus and amblyopia has been emphasized in recent publications,
and theterm ‘ cosmetic’ in the context of strabismus surgery isno longer
tenable’. A more appropriate term, ‘reconstructive surgery’ has been
suggested, Sncetheprocessinvolvesre-establishing thenaturd dignment
and not just changing cosmesis. An interesting study done in children,
shows that they can discriminate strabismus even in dolls that they play
with, and actudly becomeabusiveagaing such dolisasearly as5yearsof
age. Thishighlightsthenegativeinfluencesthat an uncorrected strabismus
has on thelr psyche.

Our current knowledge suggests thet amblyopiais best treated with full
time occlusion therapy, dthough certain drawbacks are known. It has
been suggested that dl formsof amblyopianeed not betreated fully before
surgical correction, provided amblyopia therapy is continued post
operatively. But such study should not change our concept of correcting
the amblyopia, if trestable, before surgery as experience has taught us.
The role of levodopa-carbidopa has been reported as a facilitator of
amblyopia thergpy. A recent study emphasizes thet it does not have a
significant incrementa effect on occlusion aone, but it does seem to
increasetherisk of occlusionamblyopia, so caution needsto beexercised
Dissociated vertica deviation occursinadmost dl patientswith surgically
trested congenitd esotropia, and its development was found not to be
related to thetiming of surgica intervention during the first 24 months of
life. In intermittent exotropia, overcorrection following both combined
recess on-resection and bilaterd latera rectus recession on postoperative
day 1 resultedinbetter alignment a 1 year. For convergenceinaufficiency
exotropia, medid rectusresectionwith adjustablesuturewith post operative
overcorrectioniseffectivein avoiding long term undercorrection. Reports
areavalableonlongterm (upto 15 years) outcome of surgery for thenear
anglein patientswith accommodativeesotropiaand ahigh accommodative
convergence to accommodation ratio, but the advisability of surgery for
this condition is controversd.

ROLE OF ANESTHESIA

Recent interest has focused on therole of topica anesthesiafor surgery,
and dso post operdtive suture adjustment, even for pediatric patients.Ina
pilot study, Ropivacaine was reported to reduce the pain of postoperative
suture adjustment, without affecting the ease of adjustment itsdlf or the
find ooutcome. Post operative adjustment of sutures has also been
performedimmediately a completion of surgery with co-maintenance of
anesthesausing propofol and midazolam. Lidocainejdly in combination
with intravenous ndbuphine is an effective topicad anesthesia strategy
that provides for the patient’s comfort and the surgeon’s ahility to fine-
tune ocular dignment on the operating table®. Deep topicd fornix nerve
block versus peribulbar block in one-step adjustable-suture horizontal
strabismus surgery. In one study, retroequatorid myopexy (Faden) was
asociated with more post operative vomiting in children.

SURGICAL TECHNIQUE

The techniques for exposure have been described d sewhere. Thedose
response curves'tables commonly referred to areretrogpective, and areto
be used as a guide only. The surgeon’s learning effect is an important
factor. The surgica procedure needsto be decided on anindividud basis,
and should be aimed at symmetrizing the perceived defect. The
condderaionsfor surgery inchildrenaredifferent fromthoseinthee derly,
and the same has been highlighted.
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Severd dudies have regffirmed our time tested beliefs. The effect of
surgery isgreater ininfants and adullts, for recessons than resections, for
larger deviations, and in the presence of restrictions. Results are
unpredictablein strabismuswith amblyopia, especidly if thedeviationis
of long duration. Inthepresenceof both horizonta and vertical deviations,
thegreater deviaionistobecorrectedfirst. A combined recesson-resection
procedure in one eye gives added effect, with a minimum procedure
giving 20-25 pd of correction, and amaxima procedure giving 40-60pd.
A bilaterd recession can correct from 15-20pd upto 50 pd of deviation.
As agenerd rule, both recesson and resection on the vertical recti are
more effective and more predictable than those on the horizontd recti.
Medid rectus recesson is more effective than latera rectus recesson,
and the range for it is 3-8mm. However, our preference for the upper
limit is5.5 mm for infantsand 6mm for adults, and weresarvethelarger
amountsfor gpecid stuaionsonly. Laterd rectusrecessonsareperformed
from5-12 mm. But again our upper limitsare 7.5 and 9 mm, respectively,
for infants and adults. Resections that are recommended are 4-8mm for
medid rectus, 4-10mm for laterd rectus, and 2-5 mm for the vertica
recti, with or without advancement. A hang back techniqueisparticularly
useful in children and in the presence of smdler globes, myopia and
collagen vascular disease A common example is two muscle surgeries
for congenita esotropia, comprising either arecession of the medid recti
of 3-7 mm, or ahang back recession. The upper limits of both recession
and resection for vertica recti are Smm.Guidelines for intreoperdive
measurements in relation to horizonta extraocular muscle surgery, and
the factors influencing the outcome, have been published.

Additiona procedures that can be performed dong with are danting,
differentia danting of two halvesof themuscle, retroequatoria myopexy
with or without an adjustable, and vessd sparing proceduresto minimize
therisk of anterior ssgment ischemia. Further refinementsin techniques,
such as the use of augmented rectus muscle transposition surgeries,
wherein 75% of the muscle is trangposed with or without a posterior
fixation suture, for complex strabismus have also been described.

ADJUSTABLE SUTURES

A regppraisd on adjustable sutures, including a technique named
the ripcord, commented on its usefulness for incomitant deviations,
whose anatomical substrate is unpredictable, with the find position
being determined by applying both subjective and objective tests at
thetime of adjustment. In general, the best results are obtained when
the tunnels are shorter, perpendicular to the insertion, and in the
plane of muscle action. The use of larger needles and hyaluronate
may facilitate the procedure. The adjustment may be done
immediately at the completion of surgery, and upto 24 hours, as no
significant differencewas observed between adjustmentsdone 6 hours
or 24 hours postoperatively. Therisk of vasovagal attack at thetime
of suture readjustment has been found to correlate with an
intraoperative fall in heart rate by 10%. The strongest criticism of
the adjustable technique is that no long term prospective studies are
available. The indications, effectiveness and results of the inverse
Knapp procedure have aso been reviewed.

OBLIQUE MUSCLE SURGERY

An inferior oblique weskening viz, myectomy can correct 11.5 prism
diopters (pd) of hyperdeviation, and reduce excyclotorson. Disnsertion
of theinferior obliquefor superior oblique pasy isdso effective. Bt itis
thegradedinferior obliquerecess onsthat aremorecommonly performed,
and incdludes recessons of 6-10mm, with or without anterior positioning
at stations +2 through 0 to -2. Efficacy of inferior oblique anterior
trangpogition placement grading for dissociated vertica deviation has
been reported. Variants of this technique are true and pure anterior
pasitioning, determined primarily by whether atorsionor verticad deviation
is the greater abnormdlity. A combined procedure on the inferior and
superior oblique is required to correct vertical deviations that exceed
25pd. Weskening dl four oblique eye muscles for dissociated vertical
deviation has been recently suggested.



JIM SA July - September 2010 Vol. 23 No. 3

It is important to bear in mind, however, that the practica limits for
tolerance of torsonislimited to about 4 degrees, and that for cyclofusion
about 11 degrees only, and therefore surgery should be performed in a
manner such thet the torsond deviations are not unduly changed.

A new procedure for absent superior oblique following a partialy
successful recession of theantagonist inferior obliquehasbeen described.

The inferior oblique was detached and trangposed to anew insertion in
the inferior nasd quadrant that effectively converted it from an extorter
and eevator of the globe to an intorter and depressor. Inferior oblique
strengthening in generd is not effective and not recommended. Graded
recessions of the superior oblique muscle, including asymmetric hang
back, superior oblique tendon € ongation with silicone band, autogenous
fascialatal have been andyzed of their effects upon itsverticd, torsond

and horizontd force components.

Posterior tenectomy of thesuperior obliquesdectively affectsthefunctions
of the superior oblique muscleand weskensthe depression and abduction
action while sparing the torson, except possbly in down gaze and is
ided for patientswith mild to moderate superior oblique over actionwith
minima torsor?.

Among the suture materids, Vicryl is the least dippery and is the one
used most often, but Biosorb -C and Dexon-S are d0 in use. Some
authors have advocated the use of nonabsorbable sutures to reduce the
incidence of scar remodeling, which has been seen a re-exploration and
isthought to contributeto variability of resultsof strabismussurgery. The
factors responsible for resurgeries are manifold, and their management
has been reviewed.

Srabismusisacommon accompaniment of craniofacid dysostoss, and
tendsto be of acomplex nature. V-patterns and oblique dysfunction are
common, and do not respond satifactorily to surgery.

PARALYTIC STRABISMUS

The problemsof surgical management of pardytic strabismushavebeen
highlighted. In sixth nerve pasy, the modified trangposition procedure
that joinslaterd stripsof the verticd recti and suturesthisjunction to the
laterd rectus muscle, compared favorably to the classic technique of
Hummelsheim. An improvisation is an augmented vertical muscle
trangpogition that avoids sclerd ditches which is less time consuming,
and carries|ess operativerisk and trauma An augmented Hummelshem
procedure, with or without adjustable sutures, has the advantages of less
tissue damage and vessd sparing. Success has aso been reported with
the split rectus muscle modified Foster procedure, whereby posterior
fixation sutures are gpplied 8mm behind the insertion.

Congenitd third nervepasy isasmuch achalengefor surgical correction
as it is for amblyopia. A simplified procedure of superior oblique
trangposition and superior oblique fixation to the nasal periosteum for
third nerve pasy, and an anterior trandocation of the superior oblique
tendon have been found to be safe and effective. The use of a
nonabsorbable polyester sutureto anchor theglobetothenasal periosteum
is an additiond technique that holds promise to dign the eyes in the
primary gaze®.

Latera rectus muscle disnsertion and resttachment to the orbita wall to
absorb its force and thus remove abduction torque is another surgica
procedure for restoring ocular dignment patientswith third cranid nerve
paradyssand Duane syndromewith severe exatropia Additiond surgery
to bring the eye to the midline included media rectus resection, media
trangposition of the verticd recti, and passve suturing of the eye to the
medid orbit wall*°.

The augmented Knapp procedure with superior posterior (ixation suture
isthe preferred surgical trestment for patients with DEPY.

RESTRICTIVE STRABISMUS

In Duane's syndromewith esotropia, transposition of both vertical rectus
musclesto thelaterd rectusmuscle with apogterior laterd augmentation
(Foster) suture placed in each trangposed muscle obtained improved heed
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position and better dignment in primary position and had areduction in
the incidence of reoperation for undercorrection. A modified method of
augmentation has been described by the use of asingle laterd Oxation
sutureof 5-0 polyester that incorporatesthemusclebelliesof both vertical
muscles Thelaterd rectus musdle can be disinserted and attached to the
latera orbital wall*2. The subject of resection has been addressed buit it
remains controversd.

Management of vertical deviations after vertica rectus transposition
surgery in patients undergoing VRT for esotropic Duane syndrome
involves recession of one of the trangposed muscles®.

Superior obligque tendon elongation, using asilicon tendon expander, has
been shown to be effective for Brown's syndrome.

In acomparative evauation it was seen that while both slicon expander
and trandationd recession effectively weaken the superior oblique and
collgpse the A-pattern strabismus, the latter is more effective and has a
much more significant torsond effect.

The surgical management of srabismusin Graves' ophthamopathy and
following retind detachment surgery has been reported to be successful.
Enhancing procedures such as recession of the conjunctivaand Tenon's
capsuleareexpecidly useful inthesecases. Therd axed muscletechnique
providesexcdlent ocular dignment and relief from diplopiainamgority
of patients with Thyroid Related Ophthalmopathy (TRO) associated
strabismus™.

NYSTAGMUS

The role of auditory biofeedback has been found to be useful in
management of nystagmus. The surgical management of congenital
nystagmus continues to evolve. Kestenbaum's surgery gives a
correction of approximately 1.5 deg/mm, and adosage of 2/3" of the
horizontal head turn (HT) in each eye has been recommended. The
Modified Anderson procedure for correcting abnormal mixed head
position, artificia divergence surgery, and shifts of the horizontal
recti for correcting atorsional component have aso been reportedly
successful.

Periodic adternating nystagmusisacondition which respondsto retro-
equatorial recessions of all four horizontal recti as seen in a case of
post-traumatic acquired PAN which did not respond to Baclofen
therapy.

Simpletenotomy of all four horizontal recti with reattachment at the
original insertion in patientswith infantile nystagmus syndrome does
lead to someimprovement in fovestion over abroadened visual field®.
Less commonly encountered conditions are strabismus surso-
adductorius, whichismanaged with graded inferior obliquerecession,
with low incidence of undercorrection, chronic progressive external
ophthalmoplegia, which may require adjustable sutures for a
successful outcome, and convergent strabismus fixus, which usually
requires bilateral recession-resection surgery. A snapped inferior
rectus muscle, such as during detachment surgery, may be managed
with atotal anterior transposition of the inferior oblique muscle.

OTHER DEVELOPMENTS

Theroleof corned |aser surgery in patientswith strabismusisnot defined
a the moment, dthough preliminary reports suggest that it may be a
viable option, at least in the short run. Two other entities that have found
emphasis recently are diplopia after cataract surgery, and sensory
aberrationsfollowing macular trand ocation surgery. Diplopiamay result
from myotoxic effects of locd anesthetics, muscle injury caused by a
bridlesuture, dterationinbinocular vision (amblyopia, previousstrabismus
or long sensory deprivetion), refractive dterations and previous disease.
This can be difficult to trest. Sensory problems concerning subjective
cydorotationand verticd deviaionresultingindiplopiahavebeenreported
fallowing mecular trandocation in the trestment of age related macular
degeneration. Surgery for cyclotropia may be useful as a secondary
procedure. But in either case, the role of strabismus surgery is il
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undefined. Strabismus surgery has been performed in conjunction with
phacoemulsfication also. Therole of antibiotics, seroidsand NSAIDsIn
the perioperative period has been studied, and it has been found that
NSAIDs have an efficacy which is comparable to that of steroids.

ADJUVANTS

The newer surgicd adjuvants include ADAL-1, fibrin glue and an
experimental agent, ADCON-L. ADAL-1 bioadhesive is said to be
equivaent to Dexon 6/0 suture group in terms of resistance to traction
force between muscle and sclera one week after surgery. It is being
evauaed as an dternative to suturesin strabismus surgery, Snceit gives
argpid and efficient adhesion between muscles and sclera and is well
tolerated by the ocular tissues. Experimentd use of agd condgting of a
polyglycan ester in agdlatin matrix (ADCON-L) preventsadhesonsand
dlows post operaive suture adjusment. The other materiads that have
been used to reduce post operative adhesions are sheets of slicon and
PTFE. These are inserted between muscle and sclera. Other meterias
include viscodadtics like hyauronate, and antiproliferative agents like
Mitomycin C and Daunorubicin. Fibrin glue has been reported to be as
effective asvicryl for conjunctiva closure.

Botulinum toxin, with or without prisms, has been found to be of benefit
for the management of sixth nerve palsy, diplopia, and may even dbviate
the need for surgery. It has been used with successin infantile esotropia
upto 7 monthsof age, but Sncegenerd anesthesiaisrequired thesupposed
benefitsaremargind. Freemucosatrangplant in the correction of extreme
deviations of exotropia has aso been described.

A pilottrid of bupivacaineinjection into thelaterd rectus asamethod of
enlarging and strengthening the muscles to treat comitant esotropia,
showed improved eye dignment?.

COMPLICATIONS

The complications that have been emphasized recently are
endopthamitisafter pediatric strabismussurgery, whichisusudly caused
by virulent organisms and has a poor prognos's, and globe perforation.
The latter has been related to limba traction sutures, use of scissors,
operations on previoudy operated eyes, and operations by trainees. The
useof gpatul ated needleshasbeen found to beasafeand effectiveremedy.
Slipped and lost extraocular muscles can be difficult to retrieved, but it
has been made essier with the use of imaging and combined gpproach
with an ENT surgeon, using image guided technology and transnasd

. The effect of strabismus surgery on the corned endothelium
hasbeen sudied retrospectively, but and nolongterm sudiesareavailable.
Anterior ssgment ischemia and retind detachment has been noted after
verticd muscle surgery with laterd fixation sutures. Sclerd dellen cans
also form.

NEWER ADVANCES

A report on virtud eye muscle surgery based upon the integration of
biomechanical muscle data into a computer model has been shown to
be useful for the virtud redity training for the surgery of human eye
muscles. Thisappliesspecidly for modesof children aged 1to3 and may
be helpful for evauation of the quality of specific techniques for eye
moatility surgery, like optimized trangposition surgery of the superior
oblique muscle. Feasihility of dectricdly simulating the laterd rectus
muscle to recover its physologic abduction ability in cases of complete
sixth cranid (abducens) nerve pa'sy hasbeen recently proveninthefeine
laterd rectus muscle moddl™.

Evduation of the ultrasound biomicroscope and the laser-solder repair
technique for possible application in strabismus surgeries are being
evauated.

The50-MHzUBM canaccurately measurethehorizontal EOM insartion
distances from the limbus for muscles in patients that had previous
urgery®.

Experimental studies show that vascular microdissection thet spare the
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anterior cliary arteries, evenwhen 3to4 recti areoperated Smultaneoudy,
resUltinlessanterior ssgmentischaemia However, hemodynamic changes
on the color doppler imaging have been seen in the ophthamic artery
after operation on two or more horizonta recti of the same eye.

Severd systemsarein usefor the assessment and management of squint
and amblyopiaTheir drawback is the lack of standardization and
rationdlizing, especialy when used to screen infants and children for
amblyopia and strabismus. Recent studies include ‘The vision in
preschoolers sudy (VIP STUDY)’, and the ‘ Screening for sudies on
nystagmus and strabismus’, and the Amblyopia trestment trids.

The Amblyopia Trestment Studies compared the gold standard of
prescribed full-time patching to severd lessintense prescribed patching
regimensandtotheuseof aropinependization. TheAmblyopiaTrestment
Sudy 1 reported that 6 or more hours of daily prescribed patching was
equivaent to daly aropine pendization in the trestment of moderate
amblyopia TheAmblyopia Trestment Study 2 indicatesthat fewer hours
of prescribed patching may be as effective as full-time occlusion.
Furthermore, aropine pendlization seemed to lead to Similar success
compared to moderate patching regimens. In some cases, even older
childrenaged 7 to 18 yearswho presented with amblyopiaresponded
tothergpy™®. Weekend atropinemay beanother dternativeand canimprove
visud acuity in children 3 to 12 years of age with severe amblyopiat®.
The Vision in Pre-schoolers Study found that when the best screening
tests were used by highly skilled personnel (optometrists and
ophthalmologists experienced in working with young children),
gpproximately two thirds of children with one or more VIP targeted
disorders and 90% of those children with the most important conditions
were identified. Specialy trained pediatric nurse and lay screeners
performed effectively when using selected vision screening teststoidentify
preschool-aged children in need of acomprehensive eye examination 2
Visud screening at thetime of vaccination has been found to beaviable
strategy, and may be epecialy relevant in the Indian scenario.
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