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Abstract- One of the important causes of strabismus in abkag extraocular muscles paralysis due to 3rd,
4th and 6th cerebral nerve palsies. Exact andme-tieatment can result in improvement of deviatam-
blyopia and abnormal head posture. We studied apalegical characteristics of extraocular muscles p
ralysis. This retrospective stuggerformed on 131 subjects (58% male). Records dédnatwith diagnosis of
paralytic strabismus referred to private clinicsween 1995 and 2005 were studied and their dembigrap
data and clinical characters were extracted antlateal. Average age of patients was 23 years ahilatd
eral involvement was seen in 94% of cases. Thestydeparalysis were 4th nerve (70.2%), 6th nerve
(17.8%), 3rd nerve (12%) and all nerves palsy [Bdves) (2.2%). The most common causes of nerueyinj
were congenital (62.5%), trauma (19.8%), vasci8a8%), iatrogenic (3%), tumor and aneurysm (2.2 a
miscellaneous (9%). The most common causes in 8rdenpalsy were trauma (40%), congenital (20%),
iatrogenic (10%), aneurysm (5%), vascular (5%) ieagtellaneous (10%). Pupilary involvement was seen
55% of cases and complete form of 3th nerve in B0%atients. The most common causes in 4th nergy pa
were congenital (81.5%), traumatic (8.5%) and niisneous (10%). In 6th nerve palsy, the most common
causes were trauma (50%), vascular (13.6%), cota€BP6). This study indicates that the most common
type of palsy is 4th, 6th and 3rd nerves and thstrm@mmon causes are congenital and trauma.
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Introduction clinic study, aneurysm and tumor were reported4#o2

of cases (5). Reisnest al. showed that transient 6th
Paralytic strabismusue to extraocular muscle palsy is a Nerve palsy occurred in 0.05% of cases among 6350
common cause of strabismus that may be due to graveneonates that resolved within 6 weeks in 95% of sub
central nervous system or benign self-limited disor ~ Jjects (8). In a study on 121 children, Harley al.
Untreated paralytic strabismus could result in ammbl ~ showed that 6th nerve palsy occurred in 50% ofsase
pia, abnormal head posture and disturbance in blaoc ~ Which was due to trauma (34%), neoplasm (27%), un-
vision. Prevalence of paralytic strabismus is \Hean known (15%) or inflammatory (13%) (7). Robertson et
different studies. In neurosurgery centers (1), rifmst al in their study, reported trauma (20%), neoplasm
common palsy is 6th nerve palsy and in ophthalraizc ~ (39%), unknown (9%), inflammation (17%), miscella-
ters (2), 4th nerve is the most common type. Rucker neous (12%) and vascular (3%) as the main causes of
(1958, 1966) (3,4), Rush and Young (1981)(5) regbrte Palsy (9). Young and Rush in their study that wasedo
6th, 3rd, and 4th nerves injury and all nerve palsiave  in patients with 6th nerve palsy, reported traufizg4),
been shown in 45%, 30%, 11% and 14% of their cases,N€oplasm (16%), unknown (30%), vascular (18%) and
respectively. In all studies, the most common caafse ~ Miscellaneous (17%) (5). Therefore, due to vanwetiof
palsies are unknown (26%), trauma (20%), vascular Previous studies, we decided to evaluate the paraly
(17%), neoplasm (14%), miscellaneous (10%) and-aneu Strabismus cases according their type and etiology.
rysm (7%). Khawuret al. (1976) showed that the most
common causes of'4nerve injury were trauma (68%), Patientsand Methods
unknown (20%) (6). Harly (1980) was performed a
study on 121 children under 16 years of age, and re This retrospective studyas performean 131 subjects.
ported unknown causes in 67% of cases (7). In aoMay Records of patients that presented to private diniith
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diagnosis of paralytic strabismus between 1995 and
2005 were analyzed and demographic data and dlinica
characters such as type of palsy (3rd, 4th and 6th
nerves), completeness, laterality, etiology of |yaia
were extracted and evaluated with SPSS.12 (SPSS Inc
Chicago, IL, USA)

Results

131 patients were studies (58% male, 42% female). A
erage age was 23 years (0.2-70). In 96% of cases, p
ralysis was unilateral. The most common palsy wéhs 4
nerve (70.24%). Other causes are depicted in fiqure
The most common cause was congenital (62.5%)
(Figure 2).

3rd nerve palsy: In 50% of cases, paralysis was com-
plete and in 55% of cases pupilary involvement was

seen. The most common cause of palsy was trauma

(40%) and the other causes were depicted in figure
The most common muscle involvement was inferior
rectus and medial rectus as shown in figure 4.
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Figure 2. Distribution of causes 3rd, 4th and 6th nervesypals
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4th nerve palsy: The most common cause was congeni-
tal (11.5%), other causes are depicted in figurdd.
cording to knapp classification. the classificatiosmn
introduced with knapp according the amont of hyjert
pin in nine cardinal position of gaze. The most own
classes were Il (52%), | (27%), classes data cetalyl
depicted in figure 6.

6th nerve palsy: The most common causes was trauma

(50%) and other common causes were miscellaneous
(27%), chronic sinusitis (22.7%) and tumor (4.5%).
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Figure5. Distribution of causes of 4tierves palsy
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common cause was trauma (5). Rush and Yong (1981)

4th nerve palsy and classes
reported that the most common causes were unknown

60 o o mn (26%), trauma (20%), vascular (13%), tumor (13%J an
- 52 .
5. @y BIv BVl f'ineurysm (7%) (5). The Q|ﬁ§rehces betwgen theu.m st
°, ies may be related to variation in ages, diagndstib-
% 01 nigues especially imaging, and the lack of refeeeren-
o 301 ters.
S 20-
101 3rd nerve palsy
0

In our study the most common causes were trauma
(40%), congenital (20%), surgical (10%), aneurysm
Figure 6. Distribution of the classes of 4th nerves palsy (5%), vascular (5%), miscellaneous (10%). Bagtryl.
(1995) in their study that was performed on 19 sase
showed that the most common causes were trauma
(57.9%), congenital (31.6%) and miscellaneous &).5

Calsses

6th nerve palsy and causes

OTrauma O Unknown that was the same as our studies (10). In Matual.

601 50 @ Vascular 8 Congenital (1996) study on 280 cases with 3rd nerve palsyrtbst
o 501 B Tumor common causes were trauma (38.7%), CNS disorder
% 40+ (17.3%) and vascular, infection and idiopathic (34%
5 307 (11).
o 20+ The difference between our study and Maeai@l.

10 (1996) study may be due to variation in patients.

0
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Figure 7. Distribution of causes of 6th nerves palsy In our study, the most common etiology were con-

genital (81.5%), trauma (8.6%). The study Kdfawam

and Scott (1976)6) showed the common causes were
Discussion trauma (68%) and idiopathic (20%). Von-noorden

(2004) in his study on 270 cases reported condenita
Total cases in our study were 131 subjects that 4th (39.5%), trauma (34%), idiopathic (23%) and CNS dis-
nerve, 6th nerve, 3rd nerve and all nerve palsieew Order (3%) as the most common etiologies (2). & hi
seen in 70.2%, 16.8%, 12.8% and 2.2% of patiemts, r Study, Forrest (12) reported trauma (34%), congéenit
spectively. (33%) and idiopathic (18%). Simons in his studyl@3

In Von-noorden study (2004) (2), the most common patients reported that the most common causes were

palsies were 4th nerve, 6th nerve andriedve palsies,  trauma (34%), congenital (33%), vascular and idiojoa
respectively. In Ruckes (1958) (3) and Rush and Yong (23%) (13). Bageryet al. (1995) in their study on 53
study (1981) (5), the most common causes were 6thcases showed, congenital (65.5%), trauma (23%) and
nerve (45%), 3rd nerve (30%), 4th nerve (11%) dhd a Miscellaneous (11.5%) (10). Differences betweesethe
nerve palsies (14%). Our results were the sameoas V  Studies may be related to variation in diagnostitht
noorden (2004) (2), but different from Rush and Yong Niques and patients.

(1981) study (5). The causes of this difference ray Based on the classification of 4th nerve palsy, the
related to reference of 3rd and 6th nerve palsigset- ~ Most common classes in our study were Il (52%), |
rologist and neurosurgeon and 4th nerve palsy te op (27%), Il (6.5%), V (5.5%), IV (4.5%) and VII (4%).

thalmologist. Von noorden in his study indicated the most common

Our study showed that the most common causes classes were Il (31%), | (27%), Il (21%), VI (114
were congenital (62.5%), trauma (19.8%), vascular (6%), IV (3%) and VII (5%). Bagerygt al. (1995) re-
(3.8%), idiopathic (9%), surgical (3%) and tumor Ported that the most common classes were Ill (3}).8%
(2.2%). Bagenget al. (1995) in their studies reported that  (19.2%), IV (19.2%), Il (7.7%) and V (3.9%). Our-re
the most common causes were congenital (47.5%), Sults were similar to Bagest al. (1995) study, but were
trauma (41.5%) and acquired (11.3%) (10). In Mayo different from Von noorden study that may be ralaie
clinic study that was performed on 160 cases, thetm  ethical differences.
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6th nerve palsy

Our study showed that the most common causes are
trauma (50%), miscellaneous (22.5%), vascular (13.

5%), congenital (9%) and tumor (4.5%). Bagetyal.

(1995) reported the most common causes were trauma
(62.5%), congenital (25%) and miscellaneous (12.5%) 4.

(10). Ariochane (1995) (14) in his study that was-p

formed on 62 cases under 7 years old, reported rtumo
(33%), hydrocephaly (23%), trauma (19%) as the main 5.
causes and the remainder was idiopathic. Robesrson

al. (1970) in their study on 123 subjects under 1&ye

old reported that the most common causes were tumore.
(39%), trauma (20%), and inflammation (17%), miscel
laneous (12%), idiopathic (9%) and vascular (3%9) (9

Afifi in a study on 132 patients under 18 years aéduin-
onstrated trauma (28%), tumor (19%), congenita?q),3
idiopathic (18%), miscellaneous (13%), infectio®%d)

and hydrocephaly (8%) as the main causes(15). yarle 8.

(1980) in his study on 121 children showed thatrtiwsst

common causes were trauma (34%), neoplasm (27%),
unknown (15%), and inflammation (13%) (7). This 9.
study showed that in lower ages, tumors, and ireupp
ages, trauma is more common. In conclusion, in our
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