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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 
(10.60±8.08) 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 (214.67±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 III 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.1; left facial palsy. 

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 
(III) 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 A1c 
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 μm) 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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Ââåäåíèå. Ïðîáëåìà ñàõàðíîãî äèàáåòà (ÑÄ) â 
íàñòîÿùåå âðåìÿ ñòàíîâèòñÿ âñå áîëåå è áîëåå çíà-
÷èìîé. Ñàõàðíûì äèàáåòîì ñòðàäàåò äî 5 % íàñå-
ëåíèÿ çåìíîãî øàðà, çàòðàãèâàÿ ëþäåé âñåõ âîçðàñ-
òîâ. Åæåãîäíî ýòîò ïðîöåíò óâåëè÷èâàåòñÿ [15, 19, 
29]. Ïîðàæåíèå ñåò÷àòêè ðàçâèâàåòñÿ ïðàêòè÷åñêè 
ó 90 % áîëüíûõ â ðàçëè÷íûå ñðîêè ïîñëå âîçíèêíî-
âåíèÿ ÑÄ è ñëóæèò ïðè÷èíîé ñíèæåíèÿ è ïîòåðè 
çðèòåëüíûõ ôóíêöèé [1, 6]. 

Äèàáåòè÷åñêàÿ ðåòèíîïàòèÿ (ÄÐ) ÿâëÿåòñÿ 
îñíîâíîé ïðè÷èíîé ñëåïîòû ñðåäè ëþäåé â âîçðàñ-
òå îò 20 äî 64 ëåò. Ýòî ñâÿçàíî, â ïåðâóþ î÷åðåäü, 

ñ íåäîñòàòî÷íûì çíàíèåì ïàòîãåíåçà çàáîëåâàíèÿ 
ïðè ðàçíûõ ôîðìàõ ÑÄ è ñòàäèÿõ ÄÐ, è â ñâÿçè ñ 
ýòèì, íåäîñòàòî÷íî ýôôåêòèâíûì è îáîñíîâàííûì 
ëå÷åíèåì [2, 3, 22]. Íà ñåãîäíÿøíèé äåíü ïðè ðàç-
âèòèè ÄÐ òåðàïåâòè÷åñêèå âîçìîæíîñòè îñòàþòñÿ 
âåñüìà îãðàíè÷åííûìè. Áîëüøèíñòâî êîíñåðâà-
òèâíûõ ìåòîäèê ëå÷åíèÿ ÄÐ íàïðàâëåíî íà óñòðà-
íåíèå ïàòîëîãè÷åñêèõ èçìåíåíèé ãåìîìèêðîöèð-
êóëÿöèè è îãðàíè÷åíèå çîí èøåìèè â ñåò÷àòêå, ïðè 
ýòîì íå ó÷èòûâàåòñÿ èçìåíåíèå ìåòàáîëè÷åñêèõ è 
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Â ðîáîò³ íàâîäÿòüñÿ ðåçóëüòàòè äîñë³äæåííÿ ïðîäóêò³â ïåðåêèñíîãî îêèñëåííÿ ë³ï³ä³â ³ îêñîàëü-
äåã³ä³â â êðîâ³ õâîðèõ íà ä³àáåòè÷íó ðåòèíîïàò³þ ³ âïëèâ íà íèõ ïðîô³ëàêòè÷íîãî ë³êóâàííÿ ç âêëþ÷åí-
íÿì ïðåïàðàò³â â³òàì³íó Â6. Ï³ä íàøèì ñïîñòåðåæåííÿì ïåðåáóâàëî 117 õâîðèõ ç öóêðîâèì ä³àáåòîì 
II òèïó, ùî ñêëàëè 2 ãðóïè ñïîñòåðåæåííÿ. Ïàö³ºíòè ïåðøî¿ ãðóïè îòðèìóâàëè çàãàëüíîïðèéíÿòå 
ïðîô³ëàêòè÷íå ë³êóâàííÿ ç âêëþ÷åííÿì ïðåïàðàò³â â³òàì³íó Â

6
 — «Êàðäîíàòó» âñåðåäèíó ³ «Ï³ðèäîê-

ñèíó ã³äðîõëîðèä» âíóòð³øíüîì'ÿçîâî. Äðóãà ãðóïà îòðèìóâàëà êîìïëåêñ òðàäèö³éíîãî ë³êóâàííÿ: ä³-
ºòà, ô³òîòåðàï³ÿ, çàñîáè, ùî ïîë³ïøóþòü ì³êðîöèðêóëÿö³þ, àíã³îïðîòåêòîðè. Áóëî âñòàíîâëåíî, ùî 
ó õâîðèõ íà öóêðîâèé ä³àáåò òà íåïðîë³ôåðàòèâíó ä³àáåòè÷íó ðåòèíîïàò³þ º äîñòîâ³ðíå ï³äâèùåííÿ 
ð³âíÿ ìåòèëãë³îêñàëþ, ä³ºíîâèõ êîí'þãàò³â ³ ìàëîíîâîãî ä³àëüäåã³äó. Çàãàëüíîïðèéíÿòå ïðîô³ëàêòè÷íå 
ë³êóâàííÿ äîçâîëèëî çíèçèòè ð³âåíü ìåòèëãë³îêñàëþ íà 11,7 %, ä³ºíîâèõ êîí'þãàò³â íà 14,1 %, ìàëî-
íîâîãî ä³àëüäåã³äó íà 20,2 %. Ïðîô³ëàêòè÷íå ë³êóâàííÿ ç âêëþ÷åííÿì ïðåïàðàò³â â³òàì³íó Â

6
 äîçâîëèëî 

çíèçèòè ð³âåíü öèõ ïîêàçíèê³â íà 16,5 % ³ 24,5 % â³äïîâ³äíî. 

Êëþ÷åâûå ñëîâà: äèàáåòè÷åñêàÿ ðåòèíîïàòèÿ, ïðîôèëàêòè÷åñêîå ëå÷åíèå, âèòàìèí Â6 

Êëþ÷îâ³ ñëîâà: ä³àáåòè÷íà ðåòèíîïàò³ÿ, ïðîô³ëàêòè÷íå ë³êóâàííÿ, â³òàì³í Â6 
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