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Clinical Features and Outcomes of Strabismus Treatment
in Third Cranial Nerve Palsy during a 10-Year Period
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Abstract

Purpose: To evaluate the demographics and management outcomes of strabismus surgery in patients with
third cranial nerve palsy.

Methods: This retrospective study includes subjects with third cranial nerve palsy. We evaluated age, sex,
laterality, severity of involvement, etiology, frequency of clinical findings, and types and results of treatments.
Results: 52 patients including 29 male and 23 female subjects with mean age of 21.1+15.5 years were studied
between January 1999 and January 2009. Etiologies of third nerve palsy included congenital in 16 (30.8%),
trauma in 26 (50%) and other causes in 10 (19.2%) patients. In 24 patients (46.2%), the palsy was complete. The
most common type of strabismus was exotropia associated with hypotropia (40%). Medical treatment was
used in 25 (48%) and surgical treatment in 46 (88.4%) subjects. One time strabismus surgery was performed
in 30 (65.2%), 2 times in 11 (24%) and 3 times in 5 (10.8%) subjects. The most common operation was large
horizontal recession and resection in 78.2% of cases. Mean horizontal deviation in primary position was 6629
prism diopters (PD) before surgery decreasing to 21+19, 13+12 and 6+8 PD after first, second and third surgery,
respectively. Corresponding figures for mean vertical deviation were 13+15, 7+12, 4+6 and 1+2 PD, respectively.
Abnormal head posture was 10-30° in 11 (21.1%) cases before treatment which completely resolved after surgery.
Conclusion: Surgical management of strabismus in patients with third nerve palsy is difficult and challenging,

however the majority of patients achieve ideal results with appropriate and stepwise surgical plans.
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INTRODUCTION

Paralytic strabismus due to extraocular muscle palsy is a
common cause of strabismus which may be a self-limited
disorder or the sequel of a more widespread disease.
Paralytic strabismus poses a significant diagnostic and
therapeutic challenge.™

The prevalence of paralytic strabismus is variable in
different studies. At neurosurgery centers,” the most
common ophthalmic motor palsy is sixth nerve palsy
whereas at ophthalmic centers,” fourth nerve palsy is
the most common type. Rucker** and Rush and Young!®!
have reported third cranial nerve palsy as the second
most prevalent ocular motor palsy following sixth cranial
nerve palsy.
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Treatment of the third nerve palsy is challenging for
ophthalmologists. Management strategies differ from
simple observation to complex surgeries such as muscle
transposition for treatment of strabismus and different
surgical procedures for treatment of ptosis./”#!

Although oculomotor nerve palsy is uncommon,
it is associated with significant morbidity. Generally,
patients present with blepharoptosis, limitation in eye
movements accompanied by strabismus and a dilated
pupil reacting to light.”!

Most reports have stated ischemia as the most
common cause of the oculomotor nerve paralysis.!*”!
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Although the majority of patients with ischemic
oculomotor nerve palsy suffer from diabetes mellitus,
other disorders such as hypertension, atherosclerosis
and migraine may manifest similarly.”?! In a study
conducted at our center,"” trauma was reported as the
most common reason of oculomotor nerve paralysis.
Rucker reported aneurysms and neoplasms, and Rush
and Younge reported trauma as the second main cause
of oculomotor nerve palsy.**!

After diagnosing the cause, nonsurgical approaches
such as patching, prism prescription and botulinium
toxin injection are used in the acute phase to treat
horizontal misalignment."! After at least 6 months,
surgical treatment is considered by most surgeons.'
The treatment goals are adequate alignment for binocular
function, and correction of ptosis and head position.

This study was performed to determine epidemiologic
and etiologic distribution and results of strabismus
surgery in patients with third nerve palsy referred to our
clinic as a tertiary center over a 10-year period.

METHODS

This retrospective study was performed on hospital
records of 52 consecutive patients (53 eyes) with third
nerve palsy who were referred to Labbafinejad Medical
Center, Shahid Beheshti University of Medical Sciences
from January 1999 to January 2009.

Medical records of patients treated at our center were
reviewed to identify cases with third cranial nerve palsy.
The patients' sex and age at the onset of palsy and age at
presentation, the length of follow-up, and the etiology of
palsy were recorded, as well as whether the palsy was
complete or partial and whether clinical signs of aberrant
regeneration were present. The palsy was complete if no
adduction or vertical action of the superior or inferior rectus
or the inferior oblique was recorded, the pupil was dilated
and unresponsive to light, and ptosis was present. A partial
palsy was characterized by limited adduction and vertical
movements of the globe on ductions, a normal or dilated
but responsive pupil, and a normal or ptotic eyelid. In each
case, best-corrected visual acuity (BCVA) at presentation
and subsequent visits, the methods used to assess visual
acuity (according to patient age and level of cooperation)
and the presence or absence of amblyopia, were recorded.

The degree of ocular misalignment was assessed
in very young or nonresponsive patients by using the
Krimsky light reflex test. In older, cooperative patients,
horizontal and vertical ocular alignments were measured
at 6 m and at 1/3 m using the alternate prism and cover
test with best optical correction in place.

We divided the outcomes of strabismus surgery! to:
1. Acceptable (including orthophoria and microtropia):

Deviation <8A
2. Small angle strabismus or cosmetically acceptable:

8A < Deviation <20A
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3. Large angle strabismus or cosmetically unacceptable:

Deviation >20A.

We performed neuroimaging for all patients.
Acquired traumatic cases who had orbital fracture or
intraorbital foreign bodies were excluded from the
study. Acquired non traumatic patients who had no
pupillary involvement or neuroimaging abnormality
were investigated for myasthenia gravis.

Patients with new onset palsy (<6 months) underwent
conservative treatment such as prism prescription,
adductive exercises, patching and botulinium toxin-A
injection in order to treat diplopia or head tilt. Six
months after stabilizing the deviation, surgery was
considered if deviation was cosmetically or functionally
unacceptable. All deviometric data gathered 6 months
after surgery were analyzed in this study to investigate
final results.

RESULTS

This study included 52 patients consisting of 29 (55.8%)
male and 23 (44.2%) female subjects with mean age of
21.1+15.5 years (range, 1 month to 60 years) [Figure 1].
Mean follow-up time was 27.3+10 months (range, 6
months to 10 years). The right eye was involved in
25 (48.1%) subjects, the left eye in 26 (50%) patients and
both eyes in 1 (1.9%) individual.

Chief complaints included squint in 51 (98.1%), ptosis
in 39 (75%), diplopia in 5 (9.7%) and abnormal head
posture in 2 (3.8%) of cases.

Etiologies were congenital in 16 (30.8%), trauma
in 26 (50%), tumors in 2 (3.8%), ischemia in 2 (3.8%),
viral meningitis in 1 (1.9%) and unknown causes in
5(9.6%). We did not have any case of multiple sclerosis
or myasthenia gravis in this series [Table 1]. The third
nerve palsy was isolated in 38 (73.2%) of cases and
nonisolated in 14 (26.8%) [Table 2]. Oculomotor palsy
was complete in 24 (46.2%) and incomplete in 28 (53.8%)
cases including 4 (7.7%) patients with isolated inferior
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Figure 1. Age distribution of patients with third nerve palsy.
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division involvement; one (1.9%) with isolated superior
division involvement; one (1.9%) with isolated medial
rectus branch involvement and one (1.9%) with isolated
inferior oblique branch involvement.

Of 53 eyes with third nerve palsy, BCVA was 20/20
or better in 10 (18.8%) eyes and worse than 20/20
in 43 (81.2%) eyes (including the bilateral case) that
was attributed to amblyopia, optic atrophy, media
abnormalities, and retinal problems. Amblyopia was
seen in 24 (46.2%) subjects secondary to deprivation
due to ptosis and strabismus itself. In 2 (3.8%) subjects,
vision was no light perception due to traumatic optic
neuropathy.

Abnormal head posture was 10-30° in 11 (21.1%)
patients of whom 4 (7.7%) had head tilt, 8 (15.7%) had
face turn and 2 (3.9%) showed chin up position. Some
cases had mixed type abnormal head posture.

Aberrant regeneration was reported in 6 (11.5%) cases.
Pupillary involvement was seen in 29 (55.8%) patients
and 23 (44.2%) cases had normal pupillary size. Ptosis
was reported in 45 (86.5%) subjects of which 18 (40%)
had complete ptosis, and 2 (4.4%) patients had associated
jaw winking. Ptosis was mild in 5 (9.6%), moderate in
11 (21.2%), and severe in 29 (55.8%) subjects [Table 3].
Levator function was good in 21 (40.3%), fairin 7 (13.5%),
weak in 24 (46.2%) cases. Limitation in eye movement
ranged from nil to severe [Table 4].

Two (3.8%) subjects received only medical treatment.
26 (50%) patients received only surgical treatment and
both medical and surgical treatments were done in
20 (38.4%) cases. Out of 4 (7.7%) patients who did not
receive any treatment, one had complete spontaneous
resolution, one was lost to follow-up, one underwent
brain tumor resection and was not planned for the
operation and in one subject surgery was cancelled due
to medical issues [Table 5].

Medical treatment was considered in 22 (42.3%) of
cases as described.

Botulinum toxin injection in the lateral rectus (LR) was
performed in 4 (7.7%) patients with excellent result in one
case. Three other cases received injections after surgery
through which one patient gained good result after one
injection and in one other subject, three injections were
done, two consecutive injections after the first surgery
and one injection after the second surgery with an
excellent result. However, in the third patient, deviation
did not show an ideal response after injection and the
patient did not come for follow-up.

After surgery, complementary treatments were
performed including prism prescription in 2 (3.8%),
antisuppression eye patching in 16 (30.8%), and
adductive exercise in 14 (27%) subjects.

Strabismus surgery was performed in 46 (88.5%)
patients. One-step, two-step, and three-step operations
were performed in 30 (65.2%), 11 (24%), 5 (10.8%)
patients, respectively. Diplopia in primary position
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Congenital 16 30.8
Acquired 36 69.2
Trauma 26 50

Ischemia 2 3.8
Tumors 2 3.8
Viral meningitis 1 1.9
Unknown 5 9.6
Total 52 100
Isolated 38 73.2
Non isolated 14 26.8
Accompanying paresis - -
4™ nerve palsy 4 7.7
6™ nerve palsy 4 7.7
7" nerve palsy 1 1.9
4™ and 6" nerve palsy 1 1.9
6™ and 7™ nerve palsy 1 1.9
Dorsal midbrain syndrome 1 1.9
Brown syndrome 1 1.9
Benedikt syndrome 1 1.9
Total 52 100
Ptosis 45 86.5
Mild 5 9.6
Moderate 11 21.2
Severe 29 55.8
No ptosis 7 13.4
Total 52 100

improved in all cases after the last surgery. In 27 (58.5%)
patients, surgery was performed on >2 muscles in the
first procedure and in 4 (8.5%) subjects, bilateral surgery
was done.

Horizontal deviation in primary position was
exotropia in 49 (94.3%) and esotropia in one (1.9%)
subjects. No horizontal deviation was seen in 2 (3.8%)
patients.

Vertical deviation was hypotropia in 21 (40.4%) and
hypertropia in 10 (19.2%) subject; 21 (40.4%) cases had
no vertical deviation.

Mean horizontal deviation was 66+29 (range, 0-100)
PD and was 45+0.0 PD in the esotropic subgroup and
69+27.5 (range, 25-100) PD in the exotropic subgroup.
Mean horizontal deviation decreased after first,
second, and third surgery to 21+19, 1312, 6+8 PD,
respectively.
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Mean vertical deviation was 13 +15 (range, 0-70) PD
before surgery which was 25.4+20.3 (range, 6-70) PD in

Elevation
0 4(7.7)
25 0(0.0)
50 6 (11.5)
75 13 (25)
100 29 (55.8)
Depression
0 9(17.3)
25 4(7.7)
50 8 (15.4)
75 10 (19.2)
100 21 (40.4)
Adduction
0 3(5.8)
25 4(7.7)
50 10 (19.2)
75 11 (21.2)
100 24 (46.2)
Abduction
0 36 (69.2)
25 5(9.6)
50 6 (11.5)
75 3(5.8)
100 2 (3.8)

No treatment 4 (7.7%)
Medical treatment 2 (3.8%)
Medical and 20 (38.4%) One step surgery: 30
surgical treatment Two step surgery: 11
Surgical treatment 26 (50%) Three step surgery: 5
Horizontal
Total 52 66 29 70 0 100
ET 1 450 O 45 45 45
XT 49 69.0 275 70 25 100
Ortho 2 - - - - -
Vertical
Total 52 13.0 15.0 10 0 70
Hyper 10 254 203 20 6 70
Hypo 21 19.2 10.1 15 8 45

Ortho 21 - - - - -

SD, standard deviation; ET, esotropia; XT, exotropia;
Ortho, orthotropia; hyper, hypertropia; Hypo, hypotropia
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the hypertropic subgroup and 19.2+10.1 (range, 8-45)
PD in the hypotropic subgroup. Mean vertical deviation
decreased after first, second and third surgery to 7+12,
4+6, 1+2 PD, respectively [Tables 6 and 7].

Results of first surgery were acceptable in 28.3%, small
residual angle in 34.8% and large residual angle in 37%;
corresponding figures after second surgery reached
41.3%, 43.5%, 15.2% and following third surgery reached
45.7%, 43.5%, 10.9%, respectively [Table 8]. Horizontal
deviation significantly improved with the first (P < 0.001)
and second (P = 0.006) operation, but change after third
surgery was not statistically significant (P = 0.10, based
on Wilcoxon test).

For first surgery, the most common procedure was
horizontal recess and resect (R and R) which was
performed in 36 (78.2%) out of 46 cases; this procedure
was combined with horizontal muscle displacement
in 12 (33%) cases. Transposition was performed in
17 (36.9%) out of 46 subjects. The most common
transposition procedure was superior oblique (SO)
muscle transposition toward medial rectus (MR)
insertion. Other procedures included modified Knapp,
medial Jensen and Hummelsheim. In 7 (15.2%) of
46 cases, lateral rectus (LR) disinsertion was performed.

The most common procedure for second and third
surgery was LR disinsertion that was performed on
9 (81.8%) patients in second operation and 2 (40%) cases
in third surgery. No transposition was done during
second and third surgery. Mean horizontal deviation
was 81.5+27.5 PD in the transposition subgroup which
decreased to 31.5+18 PD after first surgery. In patients
without transposition, mean horizontal deviation was
58+26 PD before surgery and decreased to 16+17 PD
after first surgery. Surgical results in patients without
transposition, were not significantly different from
patients with transposition (P > 0.05, based on t-test).

Two patients with complete palsy underwent ocular
sling with fascia lata, mean horizontal deviation which
was 80+26 PD in these 2 cases was decreased to 10+16
PD after surgery.

Postoperative complications included undercorrection
(cosmetically unacceptable results) in 17 (37%),
overcorrection in 2 (4.3%) subjects and mild anterior
ischemic syndrome in one (2.1%) case. This patient
underwent three recti muscle surgery including
displacement and myotomy. Diplopia after surgery was
also reported in 2 (4.3%) subjects but improved with
adductive exercise and segmental occlusion.

Acquired third nerve palsy represents approximately
30% of ocular motor nerve palsies being less common
than sixth nerve palsy and more common than fourth
nerve palsy.5

Medghalchi et al'? have reported that congenital third
nerve palsy accounts for 20% of all cases of third nerve
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Preop horizontal deviation 46 66
Postop horizontal deviation
1 46 21
2 16 13
3 5 6
Preop vertical deviation 46 13
Postop vertical deviation
1 46 7
2 16
3 5 1

SD, standard deviation

Horizontal Postoperative day 1 14
Postoperative day 2 20
Postoperative day 3 22
Vertical Postoperative day 1 31
Postoperative day 2 34
Postoperative day 3 36
Total Postoperative day 1 13
Postoperative day 2 19
Postoperative day 3 21

palsy. In another study at our center congenital causes
of third nerve palsy accounted for 31.6% of causes.!""!

In large retrospective series on third nerve palsies
with defined causes, microvascular ischemia was
among the most common etiologies representing
17-35% of causes.*®) However, aneurysmal and a
neoplastic causes were nearly equal (up to 19%), and
a large percentage of patients in each series had an
undetermined etiology.!"*'* In the current study, trauma
was the most common etiology of third nerve palsy (50%)
followed by congenital causes (30.8%). The great portion
of traumatic causes could be due to conducting our
survey at a tertiary eye center to which a large number
of vascular causes with spontaneous resolution may
not be referred. Congenital third nerve palsy account
for a sizable portion of patients in all reported series of
childhood ocular motor nerve palsies.>** In a study on
30 children with isolated oculomotor nerve palsy, Miller
et al found the diagnoses of third nerve cranial palsy
to be congenital (43%), trauma (20%), infection (13%),
aneurysm (7%) and ophthalmoplegic migraine (7%).

Other studies reported trauma, neoplasm, vascular
causes and aneurysm as the main etiologies of oculomotor
palsy_[5,6/16]

In the current study, about one-third of cases had
congenital and two-third had acquired palsy of which
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29 70 0 100
19 20 0 70
12 14 0 35
8 0 0 16
15 10 0 70
12 0 0 50
6 0 0 20
2 0 0 5
30.4 15 32.6 17 37.0
435 19 41.3 7 15.2
47.8 19 41.3 5 10.9
67.4 11 239 4 8.7
739 11 239 1 2.2
783 9 19.6 1 2.2
28.3 16 34.8 17 37.0
413 20 43.5 7 15.2
45.7 20 43.5 5 10.9

about 72% were traumatic. More than 80% of the patients
were younger than 30 years at the time of presentation and
this may account for the higher percentage of traumatic
causes. Moreover, traumatic third nerve palsy is less
probable than vascular causes to follow spontaneous
resolution and this may also contribute to more frequent
cases of traumatic third nerve palsy at tertiary care units.
The high percentage of congenital cause in our study, as
compared to other studies, may be due to the fact that
in our country considerable number of patients with
congenital ptosis are referred for surgery in adulthood.
In our study, partial palsy was seen in 53.8% of patients
with more favorable outcomes. In another study at our
center, we had observed more ideal treatment results in
paretic patients in all types of paralytic strabismus."!
In the present study, 9.6% of patients with third nerve
palsy had undetermined cause which is comparable with
Rush and Younge!® and Park et al’® results (14% and
10.5%, respectively) but less than Rucker®™ results (26%).
This difference can be attributed to widespread use of
neuroimaging since 1980 with invaluable diagnostic yield.
In another study!”! conducted on 28 cases with
third nerve palsy, 67.8% of patients had incomplete palsy,
and ptosis and pupillary involvement were seen in 78.6%
and 42.9% of subjects. However, in our study the higher
percentage of ptosis (86.6%) and pupillary involvement
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(57.5%) can be attributed to greater percentage of
traumatic causes leading to more cases of complete palsy.

In the current study, eye deviation was the most
common presenting symptom followed by ptosis.
Pupillary involvement was seen in 55.8% of which 78%
were traumatic.

The most common form of strabismus was isolated
exotropia, followed by combined exotropia and
hypotropia. Isolated vertical deviation was seen in 3.8%
of cases which was due to superior division and inferior
oblique involvement.

The most common initial surgery was R and R that
was combined with displacement in one-third of patients
to correct vertical deviation. Transposition was done in
patients who had completely impaired force generation
test. Most patients who had undergone transposition
had complete palsy.

The most common second and third procedure was
LR disinsertion. Transposition had not been performed
in any patient as second or third procedure.

In the current study, we had good surgical results in
2 patients with complete third nerve palsy using fascia
lata for anchoring the globe to the nasal periosteum.

Kose et al'® have reported surgical results in 6 patients
with complete third nerve palsy that had undergone
hemi hangback R and R. Depending on the magnitude
of vertical deviation horizontal rectus supraplacement or
inferior rectus recession was performed. Mean horizontal
and vertical deviation decreased from (66.6 PD and 16
PD) to (11.6 PD and 6.6 PD).

Yonghong et al™ reported surgical results in 13 cases
with third nerve palsy; 5 patients with complete palsy
underwent SO transposition or globe fixation to the
anterior lacrimal crest combined with large LR recession.
Eight patients with partial palsy underwent large R and
R or combined MR recession and transposition. Ocular
alignment was achieved in these patients with some
residual exotropia.

In a study by Merino et al® on 11 patients with third
nerve palsy, large horizontal R and R was performed

combined with Botolinum toxin injection in some of
them; 3 out of 11 patients underwent >1 (up to 4) surgery
and nine cases had moderate and good cosmesis.

In Flanders et al study'?" out of 12 patients with partial
third nerve palsy who underwent horizontal R and R
and vertical rectus recession combined with muscle
transposition based on the type of deviation, seven cases
had complete success.

Schumacher-Feero et al®! conducted a survey on
52 eyes of 49 children through which the patients
underwent horizontal R and R and modified Knapp
procedure for horizontal deviation, and SO or vertical
rectus muscle surgery for vertical deviation based on
type of strabismus. Finally, 61% and 71% of subjects had
good horizontal and vertical alignment, respectively.

In our study, first surgery had most corrective effect
and this effect decreased in subsequent operations.
About one-third of our patients after one surgery achieve
acceptable surgical results. Sizable number of patients
needed more than one procedure. Approximately 90%
of patients gained cosmetically acceptable results after
three surgeries. The most common surgical complication
was under correction. Anterior segment ischemia was
uncommon (2.1%) in our patients undergoing three or
four muscle surgery; thus may be due to younger age
in our study.

In conclusion, in most of patients with third
nerve palsy who underwent surgical treatment in
the present study, the main etiology was trauma
followed by congenital causes. Severe ptosis, pupillary
involvement, and complex strabismus are common
in patients with history of trauma. A sizable portion
of patients needed more than one surgery. Ptosis
correction is difficult and a large number of patients
require multistep surgeries. Although surgical
treatment of third nerve palsy is challenging because of
multiple muscle involvement with complex deviation
and presence of ptosis, choosing appropriate and
sometimes multistep surgical plans helps achieve
acceptable results [Figure 2].

Figure 2. A patient with strabismus surgery after traumatic third nerve paresis before (A) and after (B) surgery.
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