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Abstract:
* In order to assess the prevalence of ischemic desaése (IHD) in diabetic patients

with peripheral neuropathy, 105 type 2 diabetidgrdas aged (52 + 7.8) years, 54

males and 51 females were investigated.

* Prevalence of ischemic heart disease in diabesitems with peripheral neuropath
was 58.75 %

* Hypertension highly effects the prevalence of gegial neuropathy (P < 0.001)
while smoking, blood group and Rh system not efthet prevalence of peripheral
neuropathy (P > 0.05).

* Impotence significantly (P < 0.05) and IHD havehily significantly P <
0.001) association with diabetic peripheral neutimpavhile overt proteinurea,
serum creatinine and retinopathy do not have arsoction with diabetic
peripheral neuropathy.

Keywords: Type 2 diabetes mellitus, Peripheral neuropatbghémic heart disease,
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Introduction:

Peripheral neuropathy is a common microvascaamplication of diabeteg,
Diabetic neuropathy is recognized by the America@bBtes Association (ADA) as “the
presence of symptoms and/or signs of peripheratendysfunction in people with
diabetes after the exclusion of other causgs”.
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Peripheral neuropathy in diabetes may manifesteveral different forms, including
sensory, focal/multifocal, and autonomic neuropthMore than 80% of amputations
occur after foot ulceration or injury, which cansué& from diabetic neuropathy.
Peripheral neuropathy implies a heavy burden ofbiddy of people with diabetes and
increases the economic cost of diabetes managegjyent
The prevalence and pattern of PN vary from coutatrgountry, from as low as 1.5% to
as high as 100% in patients with type 2 diabetgseniding on the differences in
screening approaches, diagnostic criteria andttidy gopulation. The neuropathy may
be silent and go undetected. Up to 7.5% of patiests type 2 diabetes have clinical
neuropathy at the time of diagnosis. This ratedases to 50% among patients with
diabetes who have had diabetes for 25 years.

The central pathological mechanism in macrovascdisease is the process of
atherosclerosis, which leads to narrowing of aatewalls throughout the body.
Atherosclerosis is thought to result from chromtammation and injury to the arterial
wall in the peripheral or coronary vascular system.

Diagnosis of ischemic heart diseasg;

1- Past history of IHD (previous myocardial infaoct angina, coronary bypass
grafting).

2- Abnormality in two or more of the 12 — lead EQ&depression of >1 mm of the
ST segment horizontally or down sloping below tlsdiine ( i.e. PR segment) or ST
segment elevation 1mm (2 mm in V1 to V3) in twomore contiguous leads was
considered as a positive ECG result.

3- Evidence of a previous myocardial infarctiorg(gpathological Q waves) on
the ECG.
Diagnosis of diabetigperipheral neuropathy:

The assessment of patients with diabetic netingdazegins with a detailed

neurologic and medical, history and examination aodtinues with electrodiagnostic
studies. Up to this date nerve conduction studd€S) remain the most reliable,
accurate and sensitive measure of peripheral rienaion in diabetic neuropathy,
Diabetic peripheral neuropathy diagnostic criteria:

NCS abnormalities + neurological symptoms (idetg numbness, acupuncture, pain,
burning pain, etc.) or a simple check excepgpnlhe electrodiagnosis protocol
recommended by the American Diabetes Association wgd for the NCS. Median,
ulnar and peroneal motor fibers, median and uleasary fibers and sural nerves were
studied(.7)

Nerve conduction studies (NCS) are the mostitemsand specific DPN
detection methog, The information is extremely detailed to the extiwat the cellular
pathology of a patient’'s neuropathy is usually wedi best by physiological testing
rather than by biopsy.

Patients and Methods:
Study population:

This study involved 105 type 2 diabetic patien#,ndales and 51 females, their ages
ranged from 35-60 years with a mean of (52 *+ 7e8)y.

The patients are classified into two groups:séhavith peripheral neuropathy (80
patients), their ages ranged from 35 — 60 yeais tlawse without peripheral neuropathy
(25 patients), their ages ranged from 8D years.
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Materials:
Micromed system-plus EMG machine

Micromed System-plus EMG machine was used for epbiysiological analysis of
sensory and motor nerve fibers conduction studibs system includes eight channels
preamplifiers and built-in two isolated stimulatevih separate jacks.

The stimulus intensity can be manually adjusgd— 99 mA), and the evoked
responses can be displayed on the monitor, on wbighchannels can be displayed at
the same time .The machine also contains an auddféer which helps to localize the
site of stimulation of the nerve in case of the NCS
Accessories of the Micromed system-plus EMG machine
1- Grounding electrode:A Velcro ribbon strap surface — grounding electrade used
to protect the subject against electrical hazaddtarreduce the artifact and interference.
The ground electrode should be placed between tiheulating electrode and the
recording electrodey)

2- Stimulating electrode:A bipolar surface stimulating electrode was usesititoulate
the nerve. The electrode consists of two felt tipmunted in stainless steel holders in a
plastic frame; a negative)( mark point to the cathode and a positiveroark point to
the anode of the stimulating electrode. The ceateenter distance of these felt  tips
was 23 mm and each felt tips diameter is 6 mm. TWese applied manually on the
skin over the nerve to be testgd,

3- Recording electrodes

Active electrode

The active electrodésometimes called the E1 or G1) should be placest the
muscle belly (preferably over the motor point, wvhehe nerve enters the muscle)
during motor studies. During sensory studies, tbiéve electrode should be placed
directly over the nerve (where the nerve is as digjed as possible).

Reference electrode

The reference electrode (sometimes called therE22) should be placed on a nearby
tendon or bone away from the muscle when attempgtngcord a Compound muscle
action potentials (CMAP). When performing sensagyvie action potentials (SNAPS),
it has been shown that 3 — 4 cm is the optimalriekectrode separation. If SNAP
electrodes are placed too close to each othereased amplitude resembling an axonal
lesion can occur. CMAP are less affected than SNAR&N electrodes are placed less
than 3 — 4 cm apargto)

Methods:

History: Full history about therapeutic regimen, duratiomoking status (never,
current), hypertension, history of ischemic heasedse (IHD) and impotence (in male
diabetics) is recorded.

Neuropathy was evaluated using a questionnaireneuropathic symptoms and
Neuropathy Symptoms Score (NSS) like presence wfopathic pain, parasthesia and
anesthesia. The calculation was done as preseat fjsent [0]a1)

Clinical examination:

The subject should lie flat on the examiningatoin a quiet environment for at least
5 minutes for a steady state (heart rate changyngss than 2—-3 beats in consequent
minutes).2)

Blood pressure was measured in all patientsipmg position by auscultatory method
(Korotkoff phases)s) using First phase (the appearance of the sounsysdolic blood
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pressure and fifth phase (the disappearance cfdhed) as diastolic blood pressurg.
Hypertension defined as blood pressure more th&@®04nmHg s,

Changes in fundi were confirmed by an Ophthatgist. The diagnosis of
retinopathy was confirmed (or not) by fundoscopkie Term " retinopathy " refers to
both nonproliferative and proliferative retinopath

Three clinical tests were carried out includiagkle reflexes bilaterally (most
sensitive to early diabetic peripheral neuropaiN), performed while the patient is
sitting or kneeling, the examiner dorsiflexes tletfand gently strikes the Achilles
tendon with the reflex hammejpint position sense (of the interphalangeal joint of the
big toe and thumb) and sensatiomtoprick over the centre of the palm and sole. The
latter was compared to pinprick sensation at thelstarnal area as reference.
Abnormality of the physical sign was defined aseslog of joint position sensation, an
absent reflex and reduced sensation in the tespaxd to the reference area over the
sternumyas)

Biochemical analyses:

All patients were investigated for serum craagn Lipid profiles (Total cholesterol,

HDL, LDL and Triglyceride), HbAlc, Blood group, W protein and ECG.

Measuring the variables of NCS.:

1. Sensory nerve fibers measurements including: Igtezanduction velocity and
amplitude for (median, ulnar, and sural nerves).

2. Motor nerve fibers measurements including: distabton latency, motor
conduction velocity and amplitude for (median, wnposterior tibial and
common peroneal nerves).

3. F—wave measurements including the latency.

»The preferred criteria for diagnosis of distal syetntal polyneuropathy are
abnormalities in two of three areas: symptoms,ssignd electrodiagnostic studigs.

» Decreased conduction velocity indicates demyetiganeuropathies (decreased
motor conduction velocity in motor demyelinatingungpathies and decreased sensory
conduction velocity in sensory demyelinating neatbpes) while decreased amplitude
of the CMAP or SNAP indicates axonal neuropatf@esreased CMAP amplitudes in
motor axonal neuropathies and decreased SNAP amgdit in sensory axonal
neuropathies)z)

Results:

This cross—sectional study involved 105 diabphatients aged (52 + 7.8) years, 54
males and 51 females. All subjects were exposeenwe conduction study.

According to the results of history, clinicalaemination and nerve conduction study,
they were classified into those with peripheral mgathy (80 patients) and those
without peripheral neuropathy (25 patients).

Effect of hypertension, smoking, blood group and Risystem on the development
of peripheral neuropathy.

There was a statistically highly significant etf@f hypertension on the development
of peripheral neuropathy (P < 0.001) (Table 1)thete was no statistically significant
effect of smoking, blood groups and Rh system am dlevelopment of peripheral
neuropathy (P > 0.05) (Table 1).
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Table 1: Effect of smoking, hypertension blood group aRd system
on the development of peripherairopathy.

With neuropathy

Without neuropathy

Variables No. (%) No. (%) P value
(n =80) (n =25)
Hypertension
Normal 37 (46.25) 22 (88)
Hypertensive| 43 (53.75) 3(12) P <0.001
Smoking
Never-smoker 43 (53.75) 17 (68) P >0.05
Current-smokey 37 (46.25) 8 (32)
Blood Group
A 23(28.75) 2 (8)
B 19(23.75) 7 (28) P>0.05
AB 3(3.75) 2 (8)
O 35(43.75) 14 (56)
Rh System
Rh-negative 5 (6.25) 1(4) P >0.05
Rh-positive 75 (93.75) 24 (96)

Association between peripheral neuropathy and overtproteinurea, serum
creatinine, retinopathy, impotence and ischemic hetadisease.

There was no significant association betweenpperal neuropathy and overt
proteinurea, serum creatinine and retinopathy>(B.05) (Tables 2) but there was a
statistically significant effect of peripheral nepathy on the development of impotence
and IHD (P< 0.05) (Tables 2). From table 2, it has been cateduhat the prevalence

of IHD in diabetic patients with peripheral neuatipwass8.75 % (Figure 1).
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Table 2: Association

between

peripheral
proteinurea, serum creatiningnogtathy, impotence and IHD.

neuropathypd overt

41.25%

B DPN without IHD

: With neuropathy || Without neuropathy
Variables (n = 80) (n = 25) P value
Proteinuria
Absent 64 (80) 21 (84)
Present 16 (20) 4 (16) P>0.05
No. (%)
Creatinine (mg/dl)
Mean + SD 0.87 £ 0.36 0.79£0.23 P> 0.05
Any retinopathy
No 61 (76.25) 23 (92)
Yes 19 (23.75) 2 (8) P>0.05
No. (%)
Impotence
No 11 (26.8) 9 (69.2)
Yes 30 (73.2) 4 (30.8) P<0.05
No. (%)
Ischemic heart
disease NG 33 (41.25) 22 (88) 5 < 0.05
Yes 47 (58.75) 3(12)
No. (%)
@ DPN with IHD

58.57%

Figure 1:Prevalence of IHD in diabetic patients witkeripheral
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Discussion:

In this study, hypertension has been associai#il the development of diabetic
neuropathy (P < 0.001), this agree with other s®(di8), while other studies were not
able to find associations with PN for blood presq9)

In this study, smoking (classified in two simgiegories of never, and current) was
not related to prevalence of PN (P > 0.05). AltHodgta from some studies suggest a
positive relationship between cigarette smoking BRNg20), other studies have failed to
confirm this relationship.(21) This lack of assdica may reflect some pattern of
survivorship. Those who smoked may have died ohakeg-related illness, including
cardiovascular disease, neoplasia and other catisiesth before having opportunity to
develop PN.

Smoking narrows and hardens the arteries, radudiood flow to the legs and feet.
This makes it more difficult for wounds to heal addmages the integrity of the
peripheral nerves. (22)

This study tried to find the association betw&ood Group (ABO System) or Rh
System and development of diabetic neuropathy wiindt find any association (P >
0.05), and didn’t come across any such study sfghrameter.

Diabetes can cause damage to the kidneys, wingghincrease the toxins in the blood
and contribute to nerve damage.(23) This studywmable to find associations with PN
for overt proteinurea and Serum creatinine (P >5)).@nd this is consistent with
(Janghorbani et al., 2006)(21) in respect to secugatinine but reverse to the same
study in respect to overt oproteinurea.

Significant association between PN and the pesef background or proliferative
diabetic retinopathy was not found in this study>®.05), while other studies show
significant association of PN and the presenceackfround or proliferative diabetic
retinopathy. (24)

Impotency has been used for the evaluation oforeumic nervous system
complications in many studies.(25) This study shwesignificant association of PN
and the presence of impotency (P < 0.05) and thisonsist with the finding of
Mansour, (2009).(26)

The presence of neuropathy is a marker of iddais at increased risk for
mortality.(27) Mortality in patients with neuropatis high, and the cause of death is
often coronary heart disease. (28)

Forsblom et al. (1998)(29) in a prospective gtoflitype 2 diabetic patients followed
for 9 years observed 29% mortality in subjects wiittbetic neuropathy, the majority of
whom died from cardiovascular disease suggestingyan risk factors. These findings
have been supported by data from the Pittsburghdefmpblogy of Diabetes
Complications Study. (30)

This study has been found that the prevalencéH&f in patients with diabetic
peripheral neuropathy is more than in those withthabetic peripheral neuropathy (P
<0.001) and it was 58.75%. This finding agrees wither observations. (21)

Although the pathophysiology of PN in DM is ncompletely clear(31), diabetic
polyneuropathy is supposed to be primary a disoamfesensory nerves. Hypoxic
neuropathy has been held as important pathogefaetior. (32) Yokoyama et al., 2007
study hypothesis: (1) Diabetic Polyneuropathy stdréfore any sign of micro- or
macroangiopathy is detectable, and (2) sensory amdor dysfunction occurs
concurrently and not sequentially. Hypoxic neurbgataused by disturbances in the
microvasculature supplying the nerve, has been aelanportant pathogenetic factor.
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This would imply a relation between angiopathy dnel appearance of PNP.(33) The
presence of microvascular disease is a predictoomminary heart events. (34)

All the electrophysiological parameters werengigantly more abnormal in patients
with macroangiopathy than in patients without theseplications. (35)

The link between neuropathy and arterial stifign and/or thickening are:
hyperglycaemia which can induce increased polydhyay activity, dyslipidaemia,
formation of advanced glycation end products, armieiased protein kinase C activity,
leading to increasing oxidative stress and endatheflysfunction.(33) These
mechanisms would affect impaired blood flow andaalirial hypoxia, which play a
major role in causing diabetic neuropathy in huraad animal models.(33) They would
also increase the inflammatory fibroproliferativesponse, which damages the
endothelium and smooth muscle of the arterial vigl, initiation of the atherosclerotic
process.

Polyol pathway hyperactivity has been associaté&ti the progression of intimal
thickening of coronary arteries, which was preverg aldose reductase inhibition in
experimental dogs. (36)

Conclusions:

From the results of this study, it is concluded:tha

Nerve conduction study is important method to eatperipheral nerve function. They
help in the diagnosis, extent and distribution @fipheral neuropathy.

Hypertension significantly affect the prevalenced@betic peripheral neuropathy while
smoking, blood group and Rh system on prevalencdiatfetic peripheral neuropathy
have no significant effect on diabetic periphelmopathy.

Diabetic peripheral neuropathy is significantly@sated to the ischemic heart disease
and impotence but there is no significance assetiatith over proteinurea, serum
creatinine and retinopathy.
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