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Abstract:

Purpose: To describe the frequency of diplopia and strabsim diabetics (Type Il) and
non-diabetics in Yazd, Iran.

Methods: This is a cross-sectional study on 3000 patiemtkiding 1500 diabetics (type Il)
and 1500 non-diabetics in Yazd from 2011 to 2018Baon aims, a questionnaire was
designed and data including,demographic data, idaraf diabetes, presence of diplopia or
strabismus,duration of them, and involved crangalas were gathered and documented.Data
were analyzed by SPSS (ver. 16) using descriptatésscs, chi-square, fisher and T tests.
Results: Diplopia existed in 6(0.4%) diabeticand 13(0.9%n+diabetic patients,without
statistically significant difference (p-value=0.30%trabismus existed in 6(0.4%) diabeticand
10(0.7%) non-diabetic patients, without statistical significant difference(p-
value=0.316).Mean duration of diabetes was 11+7yé2rs. There wasno statistical
difference between the two groups in terms of gefikth nerve palsieswereaccounted for
the majority of patientswith strabismus in thetwamgps.

Conclusion: There was no statistically significant differericefrequency of diplopia and
strabismus between diabetics and non-diabetics.
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I ntroduction:

The ability to maintain visual axis alignment degeron coordination of eye movements.
Diabetes mellitus (DM) is a rare benign cause ahial neuropathy. Extra-ocular motility
disorders may occur in diabetic patients, secontiamiabetic neuropathy, involving third,
fourth, or sixth cranial nervésMany factors cause disruption of alignment anad|¢o
diplopia or eye deviation. Cranial nerve palsy e @f them that may be precipitated by
diabete<’. Diabetic mono-neuropathy appears to be a sefoatsem from a diagnostic and
therapeutic point of view. Cranial neuropathiesdiabetic patients are extremely rare and
occur in older individuals with long duration ofatieted®. Ophthalmoplegia is usually seen
in patients with mild and long term diabetes, s@adsociates with complications such as
retinopathy, neuropathy and lens opdtity

Strabismus is misalignment of eyes in any direéti®aralysis strabismus is a diagnostic and
therapeutic challenge in ophthalmology. Isolatedhsherve palsy is usually associated with

diabetes, hypertension and atherosclefosis

Different incidences of cranial nerve palsies iabgitic patients have been reported. Patients
with diabetes have a 10-fold increase in the inugeof cranial nerve palsy, with an
incidence of 1% among diabetics compared with @idence of 0.1% for the non-diabetic
populatiorf. In the present study,we have reported the relafigquency of diplopia and

strabismus in diabetics (Type Il) and non-diabetic¥azd, Iran.

Materials and Methods:
In this cross-sectional study, westudied 3000 ptiencluding 1500 diabetics (type II)
referred to Yazd diabetes center and 1500 non-ticabieom ophthalmology clinic of Shahid

Sadughi hospital, Yazd, from 2011 to 2012.



Based on aims, a questionnaire designed and datading, demographic data, duration of
diabetes, presence of diplopia or strabismus amdtidn of them, and involved cranial
nerves were gathered and documented. Inclusiogrieriivere admitted non-diabetic patients
in ophthalmology clinicof Shahid Sadughi hospi¥zd, for any reason and type Il diabetic
patientsreferred to diabetes center for any reaBatientswith congenital strabismus were
excluded. The questionnaire was completed by argemeactitioner. Primary status of
patients was detected and suspicious cases weargeefto ophthalmologist for orthoptic

evaluation.

Collected data were analyzed by SPSS (version B8pd on aims, using descriptive

statistics, chi-square, fisher and T tests. Siediby significance level was set at 0.05.

Results:

In this study, 3000 patients including 1500 diat®ti639(42.6%) males and 861(57.4%)
females] and 1500 non-diabetics [628(41.9%) mahek8¥2(58.1%) females] were selected.
There wasno statistical difference between the fyvoups in terms of gender (p-
value=0.684).Mean duration of diabetes was 11+¥d&@&s.Mean agein diabetic and non-
diabetic groups was 61.04+10.84 and 36.32+12.63ectvely, withstatistical difference (p-
value<0.001). Overall, the mean age of patienth aitd without diplopia was 45+13.11 and
48.70+17.09 respectively, without statisticallyfdiences (p-value= 0.346). Also, the mean
age of patients with and without strabismus wa$#Bl.72 and 48.69+17.09 respectively,
without statistically differences (p value= 0.608he mean age of diabetic and non-diabetic
patients with diplopia was 51+13.26 and 42.23+12rB8pectively, without statistically
differences (p-value= 0.18). Also, the mean ageliabetic and non-diabetic patients with
strabismus was 51+13.26 and 43.8+10.47 respectivéthout statistically differences (p-
value= 0.24). Therefore, we ignored the role of egfrequency of diplopia and strabismus

inthe two groups.



As indicated in table 1, diplopia existed in 6(0)4#abetic patients and 13(0.9%) non-
diabetics. The difference between the two groups wat statistically significant (p-
value=0.107). Also,strabismus existed in 6(0.4%qbdtic patients and 10(0.7%) non-
diabetics without statistically significant differee (p-value=0.316).Table 2 shows the mean
age of patients with and without diplopia and ssatus in diabetic and non- diabetic
groups.As indicated in table 2, mean age in diabeditients with diplopia was 51+13.26
while in diabetic patients without diplopia was ®3+10.82 which showsstatistically
significant difference between the two groups(RsgalD.023).Mean age in diabetic patients
with strabismus was 51+13.26 while in diabetic guais without strabismus was 61.08+10.82

which showsstatistically significant differenceween the two groups (P-value=0.023).

Mean age in non-diabetic patients with diplopia Was23+12.58 and in non-diabetic group
without diplopia was 36.27+12.62he difference between the two groups was not

statistically significant.(P-value=0.09)

Mean age in nan-diabetic patients with strabismws w3.8+10.47and in nan-diabetic

patients without strabismus was 36.27+12.63andlitierence between the two groups was
not statistically significant.(P-value=0.06).We chrde from table 2 that effect of diabetes on
cranial nerve palsy is stronger than age. So statiglifference in the mean age between two
groups don’t have strong effect on result of oudgt

Paralysis was the cause of strabismus in 6 diapatients and 7 non-diabetic patients. Sixth
nerve palsy was accounted for the majority of pasievith strabismus inthe two groups, with

5 and 7 cases in diabetics and non-diabetics régelsc

As the frequency of diplopia and strabismus inpaltients in terms of gender is shown in
table 3, the difference between the two groups m@tsstatistically significant.Overall, 9

patients (3 diabetics and 6 non-diabetics) hadeasyst disease comorbidity such as



hypertension (4patients), hyperlipidemia (2patigritsyroid disease (1patient), hypertension
and thyroid disease (1patient), hyperlipidemia #nydoid disease (1patient).

Discussion:

Approximately 1-14% of diabetics have ocular materves palsy during the course of the
diseas& '° Despite being a rare entity in diabetes mellimghthalmoplegia is associated
with great anxiety for patients, and often appearbe a serious problem from a diagnostic
and therapeutic point of viéwln the present study, we reporteddiplopia in 0.di#betic
patients andin 0.9%non-diabetics. Also strabismusted in 0.4% diabetic patients and in
0.7% non-diabetics without any statistically sigraht difference.

Large randomized clinical trials on individuals kvitype 1 or type 2 DM have conclusively
demonstrated that reduction in chronic hyperglyeemprevents or delays microvascular
complications. Genetic and other unknown factorsy nafect the development of
complications. For example, despite long-standing, Bome individuals never develop
nephropathy or retinopatty Blood sugar might be controlledin patients refdrto diabetes
centers so that incidence of complications sucHipl®pia and strabismus would be lower
than expected. Moreover,among diabetic patientl diplopia and strabismus, 2 cases had
hypertension and 1 case had hypertension and Ipiperhia. Among non-diabetic patients
with diplopia and strabismus, 4 cases had hypaden&cases had hyperlipidemia and 2
cases had thyroid disease that may be as a disguidctor on development of cranial nerves
palsy. Also, overlapping between causes of crar@ale palsy in both groups could cause no
statistically significant difference between thetgroups.

The frequency of diplopia and strabismus (crangiva palsy) in diabetic patients in our
study was 0.4%. According to Greco's study, 0.7598150 diabetic patients had cranial
nerve palsy during 12 yeérsAIso, based on another study by Gr&c0.4% of 6765 diabetic

patients had ophthalmoplegia that is consistert witr results. In Chebel study, 16 patients



with DM were associated with ocular motor nervetsyaAllof thosecomplaining of acute

diplopia with headaches were recorded and thereawamale predominance with mean age
of 67 = 13.9 years. A long history of DM was obsshn all patients, with mean duration of
16 +5.8 years (ranging from 5-27 yedfd)lean duration of diabetes in our study was
11+7.42 years too. Other vascular risk factorslmonic diseases in Chebel reports were
arterial hypertension in 9 patients and hyperlipgide in 4 cases, which was more than

vascular risk factors in our report.

In our study, all diabetic patients with diplopiachstrabismus. In Greco stdgwll patients
werepresented with clinical signs of affected abhicular nerves including double vision,
loss of or impaired motility of the eyeball,and @#ion of the eyeball. The frequency of

strabismus in other studies is near to non-diabétiour survey/.

Paralysis ofthe sixth cranial nerve is identifiedtiae most common type in some literatire

14 \while the third cranial nerve was the most affdctn some othets® *° @9 16 |n our

patients, the sixth nerve was the most frequemiplvedwhich versus Greco reports. No
palsy of the fourth nerve was reported in the sper@das others; this finding confirms that

the trochlear nerve is the least involved in di'aimphthalmopleg%

Conclusion: According to this study, no statistically sigo&nt difference was seen in

frequency of diplopia and strabismus between dialagtd non-diabetic groups.
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Table 1: Frequency of diplopia and strabismus a&beliic and non-diabetic group

case

With Without With Without
: . : ) P value . . P value
diplopia diplopia strabismus| strabismus
groups
diabetics 6(0.4%) | 1494(99.6%) 6(0.4%) | 1494(99.6%
0.107 0.316
Non-
diabetics 13(0.9%) | 1487(99.1%) 10(0.7%) | 1490(99.3%
total 19(0.6%) | 2981(99.4%) 16(0.5%) | 2984(99.5%

Chi-square test

10




Table2: The mean age of different groups

.W'th. W'thOF“ P-value W'.th W'thOUt P-value
diplopia diplopia strabismus | strabismus
groups
diabetics 51+13.26| 61.08+10.820.023 51+13.26 61.08+10.82 0.023
Non- 42.23+12.58 36.27+12.621 0.09 43.8+10.47 | 36.27+12.63 0.06
diabetics
T test

*Mean agexSD
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Table 3: The frequency of diplopia and strabisnmualli patients based on gender

gender |
patients male female p-value

With diplopia 8(0.6%) 11(0.6%)

0.991

Without diplopia 1259(99.4%) 1722(99.4%)

With strabismus 7(0.6%) 9(0.5%)
0.902

Without

9 0
strabismus 1260(99.4%) 1724(99.5%)

Chi-Square test
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