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Dysfunction of the ocular motor nerves in patients
with microvascular disease is a common cause of ac-
quired diplopia [1]. Most of these cases were attributable
to underlying systemic vascular diseases such as diabetes
mellitus or hypertension [2]. One report calculated that
the incidence of cranial nerve palsy in diabetics was 5 to
10 times higher than in nondiabetics [3]. Because both
diabetic ophthalmoplegia and diabetic retinopathy re-
sulted from disturbances of normal microvascular func-
tion, it was suggested that the prevalence of each should
be directly proportional [2].

A variety of neuro- ophthalmic manifestations
have been associated with diabetes. Focal demyeliniza-
tion of the cranial nerves with subsequent recovery ap-
pears to be the mechanism for development of cranial
nerve palsies [4]. Diabetes mellitus was considered to be
responsible for cranial nerve palsies more than arterial
hypertension.

The Purpose of this study is to detect the incidence
of extraocular muscle palsy among diabetic patients and
also to study the risk factors that may be associated.

MATERIALS AND METHODS.

The study included 932 diabetic patients, whether type
1 (108 patients; 11.59 %) or type 2 (824 patients; 88.41 %)
diabete mellitus, who attended the diabetes outpatient clinic in
Mansoura University, Egypt over two months from 12 January
2012 to 11 March 2012.

They were 253 males (27.15 %) and 679 females (72.85 %)
and their age ranged from 17 to 85 years with a mean age of
(53.35+10.26) years.

A detailed history and blood laboratory profile were ob-
tained for each patient. Information was collected concerning
age, sex, time of onset of diabetes, type of treatment for diabe-
tes (oral hypoglycemic agents or insulin), presence of chronic
complications of diabetes, history of other underlying medical
conditions especially arterial hypertension and medical his-
tory. Ophthalmoscopic examination was done for all patients
as well as eyelid movement, ocular motility in all directions of
gaze, presence and type of any diplopia and if present, a diplo-
pia chart was mapped and if diabetic retinopathy was diagnosed,
it was recorded as non-proliferative or proliferative. Fasting and
2-hour postprandial blood sugar were tested for all patients.
Data were expressed as mean * standard deviation (SD) and/
or as percentage. Student’s t-test was used for statistical eval-
uation of the data. Statistical significance was posted at level
p<0.05.

RESULTS

During the period of the survey a total of 932 dia-
betic subjects were examined. The mean known dura-
tion of diabetes was (9.61%7.37) years with a range from
one month to 40 years. Of these, 348 patients (37.34 %)
were receiving oral hypoglycemic drugs while 584 pa-

tients (62.66 %) were on insulin therapy. Antihyperten-
sive drugs were prescribed for 695 patients (74.57 %) and
the other 237 (25.43 %) were not hypertensive.

Fundus examination revealed non-proliferative di-
abetic retinopathy in 77 patients (8.26 %) and 55 patients
(5.90 %) had proliferative changes while the other 800
(85.84 %) had no clinically detectable diabetic retinopa-
thy. Mean fasting blood glucose was (162.80+64.01) mg/
dl with a range from 46 to 452 mg/dl while mean 2-hour
postprandial blood sugar was (241.18%+103.23) mg/dl
with a range from 59 to 780 mg/dl.

Facial and ocular muscle palsy was identified in
five patients (0.54 %). Of these five diabetic patients,
one (20 %) was man and four (80 %) were women; the
mean age was (54.00+5.43) years with a range from
49 to 62 years and the known duration of diabetes was
(10.6018.08) years with a range from one to 22 years. All
these five patients were of type 2 diabetes mellitus (three
of them (60 %) were on oral antidiabetic treatment and
two (40 %) on insulin therapy). Four of them (80 %)
were receiving treatment for arterial hypertension and
were controlled while one (20 %) was not hypertensive.
Three patients (60 %) had non-proliferative diabetic
retinopathy while the fundi of the other two (40 %) had
no visible diabetic changes. Mean fasting blood glucose
was (214.671+43.88) mg/dl with a range from 164 to 240
mg/dl while mean 2-hour postprandial blood sugar was
(330.67%£200.05) mg/dl with a range from 192 to 560
mg/dl.

The five cases of cranial nerve palsy included two
cases (40 %) of facial nerve palsy (fig.1), two cases
(40 %) of abducent (VI) nerve palsy (fig.2A&B) and one
case (20 %) of isolated inferior rectus (partial 111 nerve)
palsy (fig.3A&B). No fourth nerve palsy was identified in
the considered period. The onset of palsy was abrupt in
all the cases and all the patients presented with clinical
signs of the affected cranial ocular nerves (double vision,
loss of or impaired motility of the eyeball, deviation of
the eyeball, or inadequate closure of the eyelids).

While these patients were found to have a more
poorly controlled diabetes than other none-paretic pa-
tients, the differences in the fasting and 2-hour post-
prandial blood sugar were statistically non-significant.
The differences in other risk factors including age, du-
ration of diabetes, type of treatment, associated uncon-
trolled hypertension and presence and stage of diabetic
retinopathy were also not statistically significant.
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Fig. 2. A — horizontal binocular diplopia when looking to the left
due to left lateral rectus palsy, B — diplopia chart.

DISCUSSION

Diabetic mononeuropathy of the cranial nerves
was reported to affect about 1 % of diabetic patients [3]
; ophthalmoplegia, despite being a rare entity in diabetes
mellitus, is associated with great anxiety for the patients
and often appears to be a serious problem from a diag-
nostic and therapeutic point of view. Diabetic mononeu-
ropathy should be considered in the presence of signs

and symptoms of cranial nerve disturbances in diabetic
patients when other causes are excluded [5]. Paralysis of
the sixth cranial nerve is recognized as the most com-
mon type in most of the series throughout the literature
[6, 7, 8] even though in some series, the third cranial
nerve was the most affected [9, 10, 11].

\

Fig. 3. A — vertical diplopia due to right inferior rectus palsy,
B — diplopia chart.

The incidence of ocular muscle palsy among dia-
betics in the present study was 0.32 %, while that of fa-
cial palsy was 0.21 %. Abducent (VI) nerve involvement
(0.21 %) was more common than that of oculomotor
(IIT) nerve (0.11 %) while no cases of trochlear (IV)
nerve palsy were detected. These results are consistent
with previous reports, Funatsu et al. [12], studied the
prevalence of diabetic ocular complications and found
0.2 % extraocular muscle palsy in 2,300 cases (4,600
eyes) with non-insulin-dependent diabetes mellitus. On
the other hand, Watanabe and colleagues | 3], studied the
incidence of palsy in the third, sixth and seventh cranial
nerves among 1961 diabetic patients, where 19 (0.97 %)
demonstrated cranial nerve palsies. Nine out of these 19
patients showed facial palsy; [6] palsy of the oculomotor
nerve; [2] palsy of the abducent nerve; and 3 both ocu-
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lomotor and abducent nerve palsies. The third and sixth
cranial nerves are consistently more frequently affected
than is the fourth. This phenomenon may not be unique
to diabetic ophthalmoplegia. A Mayo Clinic study of
over 4000 patients with CN 3, 4, or 6 palsy of any etiol-
ogy showed the abducens nerve to be most frequently in-
volved (44 %), followed by the oculomotor nerve (28 %),
and the trochlear nerve (15 %) [1].

Although the precise etiological role of diabetes
in ocular nerve palsy is uncertain, ischemia of the pe-
ripheral nerve may be important [13]. Previous reports
demonstrated focal ischemic nerve infarction in diabetic
oculomotor nerve palsy patients, suggesting that distur-
bances in microcirculation contribute to the cause of
diabetic mononeuropathy [14].

The present study evaluated the risk factors that
might contribute to increasing the rate of facial and
ocular motor nerve palsy among diabetic patients. Age
of the patient, duration of diabetes, type of treatment,
associated hypertension, presence and stage of diabetic
retinopathy and blood sugar levels all were not relevant
in the occurrence of nerve palsy. Jacobson et al. [15],
also tried to identify risk factors for ischemic ocular
motor nerve palsies and found that hemoglobin Alc
levels were significantly higher in diabetic case patients
than in diabetic controls, suggesting that relatively
poor control may predispose individuals with diabetes
to ischemic ophthalmoplegia [16] while Watanabe and
colleagues [2], found no differences concerning age,
sex, the state of glycemic control, diabetic complica-
tions and method of treatment, in the diabetic patients
with cranial nerve palsy. They also compared the inci-
dences of diabetic complications between the patients
with facial palsy and those with ophthalmoplegia. Only
one out of 9 patients with facial palsy (11 %) had dia-
betic complications, whereas 7 out of 10 patients with
ophthalmoplegia ((70 %) demonstrated diabetic com-
plications and the difference was significant. Thus oph-
thalmoplegia appeared to be more closely related to
diabetic metabolism while facial palsy is less strongly
correlated with diabetes.

Greco et al. [5], also studied the incidence, the
clinical characteristics and risk factors for developing
ophthalmoplegia among 6,765 persons with diabetes
mellitus and identified ophthalmoplegia in 27 patients
(0.40 %). Isolated III nerve palsies accounted for the
majority of patients (59.3 %), with VI nerve palsies
(29.6 %) occurring more frequently than multiple pal-
sies (11.1 %). These patients had a marked comorbidity
and were found to have a poorly controlled diabetes. The
patients with VI nerve palsies showed a tendency toward
a higher coexistence of diabetic retinopathy and cardio-
vascular risk factors than those with III cranial nerve
palsies. The fact that the coexistence of diabetic com-
plications and cardiovascular risk factors was slightly
higher in patients with VI nerve palsy is compatible with
the hypothesis that this ischemic event might be more

closely related to diabetes and metabolic syndrome in its
pathogenesis.

On the other hand, Trigler and associates [2], who
tried to review the clinical characteristics, prevalence,
and severity of retinopathy in diabetics with cranial
nerve (CN) 3, 4, and/or 6 palsies, concluded that dia-
betic ophthalmoplegia most commonly involved CN 3
and 6, with relative sparing of CN 4, multiple cranial
nerves were affected simultaneously in 2.6 % of cases,
and consecutive palsies occurred in 3.9 % of cases, but
they found that type II diabetics with ocular motor CN
palsy had significantly less diabetic retinopathy than do
controls. This might imply a different pathophysiologic
mechanism for these two microvascular complications
of DM. Zorilla and Kozak [17], in a study of 24 patients
with diabetic ophthalmoplegia, reported 9 with NPDR
(37.5 %) and 2 with PDR (8.3 %) while Dominguez et
al. [11], noted no retinopathy in a report of 10 patients
with diabetic ophthalmoplegia. In another report of 3
patients with simultaneous, multiple diabetic cranial
neuropathies (which may suggest more severe or exten-
sive microvascular compromise), Eshbaugh et al. [18],
reported similarly that none had any retinopathy. Aca-
roglu and co-workers [19], also concluded that the pres-
ence and level of diabetic retinopathy were significantly
lower in diabetics with cranial nerve palsy than in the
age-, sex- and disease-duration-matched controls.

Weber et al. [20], claimed that patients with coex-
isting vasculopathic risk factors, such as arteriosclerotic
disease and hypertension, might be more susceptible
to neuropathy versus retinopathy. In the current study;,
three (60 %) out of five patients with facial palsy and
ophthalmoplegia had non-proliferative diabetic reti-
nopathy and the other two (40 %) had no visible fundus
diabetic changes while none of these patients had pro-
liferative diabetic retinopathy. Associated hypertension
was found in four (80 %) of the patients with facial palsy
and ophthalmoplegia but all patients proved to have well
controlled arterial blood pressure.

The study of Patel and colleagues [21], confirmed
the widely accepted belief that diabetes is a risk factor for
sixth nerve palsy but, contrary to popular belief, the same
study reported that hypertension might not be consid-
ered an independent risk factor; however, the combina-
tion of diabetes and hypertension was associated with an
eightfold increased risk of sixth nerve palsy. This study
suggested the possibility that hypertension might worsen
the effect of diabetes in ischemic nerve palsies.

The pathogenesis of diabetic cranial neuropathy
remained obscured due to paucity of pathological re-
ports. Although there’s no unanimity on the direct re-
lationship of vascular lesions with neuropathy, there
had been more attention directed to the probable ex-
istence of diabetic angiopathy [22]. Dreyfus et al. [22],
postulated ischemic neuropathy as the likely pathologi-
cal change, although no occluded arterioles or venues
and no evidence of hemorrhage or inflammation were
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found. In their pathology report, they remarked that
only one-fourth to one-fifth of the nerve fibers disap-
peared microscopically, yet almost all of the function of
the oculomotor nerve had been affected. Combing with
clinical self recovery trait, a functional rather than an ir-
reversible structural change was proposed. Asbury et al.
[14 dentified hyalinization of the intra-neural arterioles
(30—80 um) with endothelial proliferative degeneration
and resultant stenosis in the lesioned nerves that pro-
vided additional support of ischemic pathology. Focal
non-inflammatory demyelination in the intracavernous
portion of third cranial nerve was also observed in au-
topsy [23]. This may provide explanation of pupillary
sparing as the oculomotor parasympathetic fibers are
small myelinated or unmyelinated [22].

Management is expectant with strong reassurance
to the patient for recovery. Maintaining optimal glyce-
mic control as well as minimizing the other stronger risk
factors for ischemia, including hypertension and hyper-
lipidemia, may aid recovery. Most of these patients can
be observed with sequential examinations; nevertheless,
if new neurologic signs or symptoms appear, or the nerve
palsy progresses, repeat neurologic evaluation with neu-
roimaging is warranted [5].

In conclusion, diabetic cranial neuropathies is one
of the neurological complications among diabetic pa-
tients. Facial and extraocular muscle palsy in diabetic
patients has no relation to the presence or severity of
diabetic retinopathy. No risk factors could be detected
in the affected patient such as age, duration of diabetes,
blood sugar level, type of antidiabetic treatment, arterial
hypertension nor associated arteriolosclerosis. In the di-
abetic cranial neuropathy, the prognosis is relatively be-
nign and spontaneous recovery is expected within three
months in most patients.
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IMAPAJINY ITTTASHBIX MbILIL Y TTIALIMEHTOB C JVUABETOM
Adel M. Hassan,MD, prof; Hossam T. Al-Sharkawy,MD, ass.
Mamncypa, Eruner

C 1eNbI0 OTIpeNesIeHST YaCTOTHI TTapainia JIMLEBBIX U IKCTPAOKYJISIPHBIX MBIIIIT Cper OOTbHBIX 1MabeTOM
MpoBeIeHo obcienoBaHne 932 MalMeHToOB ¢ MHCYJIMH-3aBUCUMBIM 1 MHCYJIMH-HE3aBUCUMBIM JUA0ETOM.

Y Bcex MalueHTOB MPOBEACHO M3YYeHUE COCTOSTHMS TJIa3HOTO JTHA, CTETEHU 3aKphITUS BeK, QYHKIINKA Ha-
PYXHBIX TJIa3HBIX MBIIIIII, a TAKKE HAJTWIMS ¥ TUTa AuTuionmu. Kpome Toro, orpenesnsiiim ypoBeHb caxapa B KPOBH,
o0lee apTepuaibHOE JaBIEHKE U CTETIeHb apTePUOCKIEPO3a.

[Mapanuy uiieBoro HepBa BEISIBJIEH Y ABYX OOJIGHBIX, TTapaJInd HApy>KHOU TIPSIMON 1 HUKHEN TIPSIMOI MBITIIIT

Y OAHOTIO IMMalueHTAa.

CrenaH BBIBOA O TOM, 4YTO Mapajary 3KCTPAOKYJIAPHBIX MBI HEC 3aBUCUT OT CTCIICHU IradbeThIecKoi pe-
THUHOIIaTUMH. ApTepMaanaﬂ TUIICPTCH3UA, aTCPOCKIICPO3 TAKXKC HE ABJIAIOTCA (l)aKTOpaMI/I puckKa. BoisiBieHHBIE
CJIydyau rnapajinda ObLIU TPAaH3UTOPHBIMU U UCUYEC3JIN CITYCTA HECCKOJILKO MECALICB.
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BJIMSSHUE BUTAMUHA B, HA NPOLLECCbI NEPOKCUAALUN U TTINKOJINSNPOBAHUSA
Y BOJIbHbIX AUABETUYECKOW PETUHOMNATUEN

K. M. MaBno4eHkKo, a. mea. H., npod., C. 0. MornneBckum, o. Mea. H., Npod.,

A. J1. Yyiako, Bpay

JoHeuknin HaLMOHaNbHbIA MeOULMHCKNIA yHUBepcuTeT M. M. Topbkoro,
YKpanHCKuin rocygapCTBEHHbIN HAyYHO-UCCNen0BaTebCKUn MHCTUTYT
Me[aMKo-coLmanbHbix Npobnem nieanuaHocT MO3 YkpauHsl

B pobomi Haeodsmbcs pe3yabmamu 00CAI0NCEHH NPOOYKMi6 nepeKUCH020 OKUCAeHHS Ainidié i 0Kkcoanb-
decidie 6 Kpogi xeopux Ha diabemuuny pemuHONamiro i 6NAU8 HA HUX NPOPINAKMUYHO20 NIKYBAHHS 3 BKAIOYEH-
HAM npenapamie eimaminy B6. I1i0 nawum cnocmepescennsm nepebysano 117 xeopux 3 yykposum diabemom
1l muny, wo ckaaau 2 epynu cnocmepeycenus. Ilayiecumu nepuioi epynu ompumyeanu 3a2aibHONPUiIHAMeE
npoginakmuune AiKy8anHs 3 6KAIUeHHAM npenapamie eimaminy B, — «Kapdonamy» écepeduny i «Ilipudok-
CUHY 2i0poxaopud» 6HYMpIUHb0M 53080. Jlpyea epyna ompumyeanra Komuiekc mpaouyiiiHoeo AiKy8aHHs: Oi-
ema, gimomepanis, 3acodu, wio NOAINUYIOMb MIKPOYUPKYAayito, aneionpomexmopu. byaro ecmanosnero, wjo
Y X60pux Ha yykposuii diabem ma HenpoaigepamusHy diabemuuHy pemuHonamiro € 0ocmogipHe nio8UUeHHS
pieHs Memuneniokcanto, JiEHOBUX KOH 102amie i ManoHo8020 dianrvoezidy. 3aeanrvbHonpuiiHame npoQpitaKmuyme
AIKYBAHHA 00360AUNA0 3HU3UMU pigeHb Memunenriokcanio Ha 11,7 %, dienosux ko 'toeamie na 14,1 %, mano-
H06020 dianvdezidy na 20,2 %. lIpoginakmuune niKy6anHs 3 6KA0HeHHAM npenapamie eimaminy B, dozeonuno
3HU3UMU piéerdb yux nokasuuxie na 16,5 % i 24,5 % eionogiono.

Kiiouesbie c10Ba: quabeTryecKasi pETUHONATHS, TPOGUIAKTHIECKOE JIeYeHEe, BUTAMUH B6

Kmo4osi cioBa: giabeTryHa peTHHOIIATIs, TpodilaKTUYHE JiKyBaHH, BiTaMiH B6

Beenenue. IIpobaema caxapHoro nuatderta (CJI) B
HacTos11Iee BpeMsl CTAaHOBUTCS Bce 6oJjiee 1 OoJiee 3Ha-
yumoii. CaxapHbIM 1MabeTOM cTpamaer a0 5 % Hace-
JIEHWST 3eMHOTO 111apa, 3aTparuBasi JIIoJeil BceX Bo3pac-
ToB. EXXerogHo 3TOT MpoueHT yBeauuuBaetcs [15, 19,
29]. IlopaxeHue ceTyaTKy pa3BMBAETCsl MPAKTUUYECKU
v 90 % GOJNBbHBIX B pa3IUYHbIE CPOKH ITOCJIE BO3HUKHO-
BeHust CII ¥ CIy>KUT IPUYMHOMN CHIDKEHMS U TIOTePU
3pUTENBHBIX yHKIWMI [1, 6].

Huabetnueckas petuHonatusa ([AP) saBasiercs
OCHOBHOW MPUYMHOM CJIEMOTHI CPEAH JIOAEH B BO3pac-
Te or 20 10 64 ner. D10 CBA3AHO, B MEPBYIO OYEPED,

C HEIOCTaTOYHBIM 3HAHMEM IIaTOreHe3a 3a00JieBaHUsI
npu pa3Hbeix ¢popmax CJ u cragugx AP, u B cBs13u ¢
9TUM, HEAOCTATOYHO 3(PPEKTUBHBIM U 000CHOBAHHBIM
nedyeHueM [2, 3, 22]. Ha ceromHsIHui1 AeHb MPU pas-
Butumn [P TepameBTHUYeCcKME BO3MOXKHOCTU OCTAalOTCS
BeChbMa OrpaHUYEHHbIMU. BOJBLIMHCTBO KOHCEpBa-
TUBHBIX MeTOIMK JieueHus JIP HampaBneHo Ha ycTpa-
HEHUE MATOJOTUYECKMX M3MEHEHUM IreMOMUKPOLUP-
KYJISILIUM M OFpaHUYEHME 30H UIIEMUU B CETYATKE, IIPU
5TOM HE YYUTBHIBACTCS M3MEHEHME METabOIMYECKUX U
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