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Diabetes Statistics ... Did you Know...?

Around 15% of diabetic patients experience foot ulcer once in their lifetime

The most common type of neuropathy is diabetic neuropathy, developing in

around 50% of Type 1 and Type 2 diabetic patients.

The overall prevalence of neuropathy in type 2 diabetics in Iran, based on
meta-analysis was reported to be 56.5%




Diabetes Statistics ... Did you Know...?

EVERY 20 SECONDS
A LIMB IS LOST

AS A RESULT OF UNCONTROLLED DIABETES




Definition of Diabetic Neuropathy

Shingles (post-herpetic neuralgia)

® Nerve damage and dysfunction
secondary to diabetes mellitus
type 1 or 2. Alcoholism

Autoimmune disorders (eg, rheumatoid
arthritis, systemic lupus erythematosus)

B12 deficiency

e Diabetic Neuropathy is

: : : Lyme disease
diagnosis of exclusion .

Syphilis

HIV

Exposure to toxins, such as lead and
chemotherapies

~ Hereditary disorders, such as
> Charcot-Marie-Tooth




Classification of Diabetic
Neuropathy

Symmetric polyneuropathy
Autonomic neuropathy
Polyradiculopathy
Mononeuropathy




Diabetic Neuropathies

Large-fiber Small-fiber Proximal motor Acute mono

neuropathy neuropathy neuropathy neuropathies Entrapment
Sensory loss: 0 — +++ Sensory loss: 0 -+ Sensory loss: 0 -+ Sensoryloss: 0-+  Sensory loss In nerve
(touch vibration) (thermal allodynia) distribution: + — +++
Pain: + — +++ Pain: + — +++ Pain: + — +++ Pain: + — +4++ Pain: + - ++
Tendon reflex: Tendon reflex: N - ¥ Tendon reflex: VW Tendon refiex: N Tendon reflex: N
N = ¥
Motor deficit: 0 — +++ Motor deficit: 0 Proximal motor Motor deficit: + — +++ Motor deficit: + — +++

deficit: ¢ — +4++

N, normal




Diabetic Neuropathies




Diabetic Neuropathies

Small-fiber
neuropathy

Sensory loss: 0 - +
(thermal allodynia)
Pain: + — +++
Tendon reflex: N - ¥

Motor deficit: 0




Diabetic Neuropathies

I

Proximal motor
neuropathy

Sensory loss: 0~ +

Pain: + — +++
Tendon reflex: VW

Proximal motor
deficit: ¢ — +++




Diabetic Neuropathies

n Vi

Truncal

Acute mono
neuropathies

Sensory loss: 0 -+

Pain: + — +4++
Tendon reflex: N

Motor deficit: + — +++




Diabetic Neuropathies

Ulnar

S

Entrapment

Sensory loss In nerve
distribution: + — +++
Pain: + —« ++

Tendon reflex: N

Motor deficit: + — +++




Distal symmetric diabetic neuropathies: subtypes

r Neuropathy o |

Large-fiber?

Deep-seated pain (A-O type)
Wasting and weakness
Numbness, pins and needles,
tingling, ataxia
Impaired vibration perception
Loss of position sense
Loss of reflexes
Impaired nerve conduction
velocity
Interferes with normal life
Risk of falling and fractures

Small-fiber2

Superficial pain (C-fiber type) Electric
shock, burning, allodynia
Autonomic dysfunction
Thermal imperception
Normal strength and reflexes
Electrophysiogically silent
Quantitative sensory testing and skin
biopsies
Produces symptoms
Leads to morbidity and mortality




Diabetic Autonomic Neuropathy

® Hypoglycemia unawareness
® Resting tachycardia

e Orthostatic hypotension

® Gastroparesis

® Constipation

® Diarrhea

® Fecal incontinence

® Erectile dysfunction

e Neurologic Bladder

e Sudomotor dysfunction

® Increased or decreased Sweating




Diabetic peripheral neuropathy (DPN)

Peripheral neuropathy is the most LY o

, Diabetic péripheral ™
common form of diabetes-related neuropathy |
neuropathy. ek ‘

It affects the distal nerves of the " Y
limbs, particularly those of the feet. h —‘

Primary risk factor for the
development of diabetic foot ulcers.
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The Clinic Visit: “ My feet hurt”

Burning pain

Electrical or
stabbing sensations
Up to 50% of
patients Paresthesia

Hyperesthesia

A deep aching pain




The Clinic Visit: “ My feet hurt”

Confirm the presence of peripheral neuropathy

e |dentify a typical history
e Confirm typical Exam finding

Identify an Etiology

® Focused history on common risk factors
e Targeted workup




Table 2—Essential features of history

Fast history
ulceration
amputation
Charcot joint
vascular surgery
angioplasty
& Ccigarette smoking
Meuropathic symptoms
e positive (e.g.. buming or shooting
pain, electrical or sharp sensations,

etc. )

= negative (e g, numbness, feet feel
dead)

Vascular symptoms

e claundication
= Tesh paln
e nonhealing ulcer
Orther diabetes complications
e renal {dialysis, transplant)
o retinal (visual impairment)




Mortality




| Tertiary
dfiy Sl acondary prevention .
Primordial prevention Quaternary prevention
Risk factor absent H";"‘E';‘t‘“ Early disease Complications

Disease progress
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Table 1—Risk factors for foot ulcers

Frevious amputation

Fast foot ulcer history
Feripheral neuropathy
Foot deformity

Peripheral vascular disease
Visual impairment

L
L
L
L
L
L
L

Mabetic nephropathy (especially patients
on dialysis)

Foor glycemic control

Cigarette smoking
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Eating a ‘ Exercising Reaching a
healthy diet ~~ reqularly | heaithy weight

Avoiding  Limiting alcoholic - Managing your
smoking beverages  stress level




Table 3—Key components of the diabetic foot
Ex0am

Inspection
Dermatologic g \
s skin status: color, thickness, dryness, 5 ‘L
cracking ’
= swealing '
= infection: check between toes for I

fungal infection ' -

s ulceration

o calluses/blistering: hemorrhage into
callus? -
Musculoskeletal
o deformity, e.g., claw toes, prominent
metatarsal heads, Charcot joint (Fig. 1)}
s muscle wasting (guttering between

metatarsals)

Meurolo Flcal assessment

1 0-g monohlament + 1 of the following 4

& vibration using 128-Hz tuning fork ————
s pinprick sensation '
» ankle reflexes
e VPT

Vascular assessment

e oot pulses

e ABIL, if indicated




How to do a 3-minute
diabetic foot exam

This brief exam will help you to quickly detect major
risks and prompt you to refer patients to appropriate
specialists.

>

What to ask (1 minute )>"

Does the patient hawve a history of:
previous legffoot ulcer or lower limb amputation/surgery?
prior angioplasty, stent, or leg bypass surgery?
foot wound regquiring more than 3 weeks to heal?
smoking or nicotine use?
diabetes? (If yves, what are the patient’s current control measures?)
Does the patient hawve:
burning or tingling in legs or feet?
leg or foot pain with activity or at rest?
changes in skin color, or skin lesions?
loss of lowwer extremity sensation?

Has the patient established regular podiatric care?




How to do a 3-minute
diabetic foot exam

What to look for (1 minute

Dermatologic exanm:
= Does the patient have discolored, ingrown, or elongated nails?
Are there signs of fungal infection?
Does the patient have discolored andfor hypertrophic skin lesions, calluses, or corns?
Does the patient have open wounds or fissures?
Does the patient have interdigital maceration?
Meurologic exan:
= |Is the patient responsive to the lpswich Touch Test?
Musculoskeletal exann:
= Does the patient have full range of motion of the joints?
= Does the patient have obwvious deformities? If yves, for how long?
= |Is the midfoot hot, red, or inflamed?
Vascular exam:
e Is the hair growith on the foot dorsum or lowwer limb decreased?
= Are the dorsalis pedis and posterior tibial pulses palpable?

= |Is there a temperature difference between the calves and feet, or between the left
and right foot?




How to do a 3-minute
diabetic foot exam

This brief exam will help you to quickly detect major
risks and prompt you to refer patients to appropriate
specialists.

TAEBLE 3
What to teach (1 minute)®

Recommendations for daily foot care:

= Visually examine both feet, including soles and between toes. If the patient can't do this,
hawe a family member do it.

= Keep feet dry by regularly changing shoes and socks; dry feet after baths or exercise.

= Report any new lesions, discolorations, or swelling to a health care professional.
Education regarding shoes:

= Educate the patient on the risks of walking barefoot, even when indoors.

= Recommend appropriate footwear and advise against shoes that are too small, tight, or rub
against a particular area of the foot.

= Suggest yearly replacement of shoes—more frequently if they exhibit high wear.
Owerall health risk management:
= Recommend smoking cessation (if applicable).

= Recommend appropriate glycemic control.




Diabetic peripheral neuropathy

Type 2 Diabetes Type 1 Diabetes

5 years After Diagnosis
At least Annually thereafter




Does the patient have any:

4

Burnming sensaticm? FPain in the feet or legs when walking

Mumbness and tingling in the feet? L. L. ) . o
ging Iz it worse at night or at rest? that is limiting mobility?

—

Leq or foot symptoms when mobile
relisved immediately with sitting or . ? Swelling in the feet or legs?
bending forward?

vre the feet hot or cold?
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Screen for dysfunction = Predict future risk of Complication

Small fiber Function
Pinprick and temperature sensation

Large fiber Function

vibration perception and 10g monofilament

Protective Sensation

10 g monofilament




10g (5.07) Semmes-Weinstein monofilament

e First apply the monofilament on the patient's hands (or
elbow or forehead) to demonstrate what the sensation feels
like.

e Test three different sites on both feet

e Ensure the patient can not see whether or where the
examiner applies the filament.

e Apply the monofilament perpendicular to the skin surface
with sufficient force to cause the filament to bend or buckle.

e The total duration of the approach -> skin contact -> and
removal of the filament should be approximately 2 seconds.




10g (5.07) Semmes-Weinstein monofilament

e Do not apply the filament directly on an ulcer, callus, scar or
necrotic tissue.

e Do not allow the filament to slide across the skin or make
repetitive contact at the test site.

e Press the filament to the skin and ask the patient whether
they feel the pressure applied ('yes'/'no') and next where they
feel the pressure (e.g., 'ball of left foot'/'right heel).




10g (5.07) Semmes-Weinstein monofilament

e Repeat this application twice at the same site, but
alternate this with at least one 'mock’' application in
which no filament is applied (a total of three questions
per site).

o Protective sensation is: present at each site if the
patient correctly answers on two out of three
applications; absent with two out of three incorrect
answers.

e Encourage the patients during testing by giving
positive feedback.




10g (5.07) Semmes-Weinstein monofilament

Monofilaments tend to lose buckling force temporarily after being used several
times on the same day, or permanently after long duration use.

Depending on the type of monofilament, we suggest not using the monofilament
for hours after assessing and it after using it
on




128 Hz Tuning fork

® First, apply the tuning fork on the patient's wrist (or elbow or
clavicle) to demonstrate what the sensation feels like.

® Ensure the patient can not see whether or where the
examiner applies the tuning fork.

e Apply the tuning fork to a bony part on the dorsal side of the
distal phalanx of the first toe (or another toe if the hallux is
absent).

® Apply the tuning fork perpendicularly, with constant pressure.

® Repeat this application twice, but alternate this with at least
one 'mock’ application in which the tuning fork is not vibrating.




128 Hz Tuning fork

® The test is positive if the patient correctly answers at
least two out of three applications, and negative if two out
of three answers are incorrect.

e |f the patient is unable to sense the vibrations on the toe,
repeat the test more proximally (e.g., malleolus, tibial
tuberosity).

® Encourage the patient during testing by giving positive
feedback.




Light touch test

This simple test (also called the Ipswich Touch
test) can be used

when the 10 gram
monofilament or 128 HZ tuning fork is not
available.

The test has reasonable agreement with these
tests to determine LOPS, but its
has not been established.




Light touch test

® Explain the procedure and ensure that everything is understood
® Instruct the subject to close the eyes and to say yes when they feel the touch

e The examiner lightly sequentially touches with the tip of hers/his index finger the tips of the first,
third, and fifth toes of both feet for 1-2 s

e When touching, do not push, tap, or poke

e LOPS is likely when light touch is not sensed in > 2 sites




Test temperature sensation

Test temperature sensation with Tip-Therm or test
tubes, one with ) and

Put on the dorsum of the patient’s foot directly on the skin and ask the
patient what they feel.

Grade the temperature sensation testing as normal, weak or loss of
temperature sensation.

Please remember that temperature sensation is lost in
(small, unmyelinated nerves) so if the patient has lost
temperature sensation then pain is also usually lost.
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DIABETIC FEET
Check your feet everyday ( 7

FEEL for areas of
hard or rough skin

LOOK for red areas,
blisters or wounds

ASK someone else if you
are unable to do this yourself

GET HELP if you have
a wound on your foot
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DIABETIC FEET
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Wear good shoes that fit well (, S

Wear good shoes to protect your feet
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THE FOOT CARE GUIDE

iE 2-STEP DAILY FOOT CARE GUIDE FOR PEOPLEWITH DIABETES

WASH YOUR FEET DRY YOUR FEET
EVERY DAY WITH WELL ESPECIALLY
LUKE WARM WATER BETWEEN THE
AND SOAP. TOES.

WEEP YOUR
TOENAILS AT A
REASONABLE
LENGTH.

KEEP YOUR FEET NEVER WALK . EXAMINE YO!JR

WARM AND DRY BAREFOOT SHOES FOR THINGS
WITH SHOES THAT INDOORS OR THAT MIGHT HURT
FIT COMFORTABLY. CUTDOORS. YOUR FEET.
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Table 4—Risk classification based on the comprehensive foot examination

Risk category

Dehnition

Treatment recommendations

Suggested follow-up

0

No LOPS, no PAD, no deformity

LOPS *+ deformity

PAD * LOP5

History of ulcer or amputation

¢ Patient education including advice on
appropriate footwear.

e Consider prescriptive or
accommodative footwear.

¢ Consider prophylactic surgery if
deformity is not able to be safely
accommodated in shoes. Continue
patient education.

¢ Consider prescriptive or
accommodative footwear.

+ Consider vascular consultation for
combined follow-up.

® Same as category 1.

» Consider vascular consultation for
combined follow-up if PAD present.

Annually (by generalist and/or specialist)

Every 3—6 months (by generalist or
specialist)

Every 2-3 months (by specialist)

Every 1-2 months (by specialist)
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Treatment Algorithm:
After Exclusion of Non-Diabetic Etiologies and
Stabilization of Glycemic Control

Neuropathic pain

disturbances Autonomic activation

Gabapentin/ Anxiolytic Treatment
Pregabalin Clonidine, SNRI targeted

no
at pain
Gabapentin/ o
Pregabalin comorbidity

SNRI Pregabalin

Treatment
combinations Tramadol, Tapentadol, oxcarbazepine, topicals

Modified Vinik J Clin Endocrinol 2010




Drug Class

Tricyelics

Treatments for Symptomatic Diabetic Polyneuropathy
Pain-Dosing and Side Effects

Drug

Amitrvptyline

Nortriptyline

Imipramine
Desipramine

Paroxetine

Citalopram

Duloxetine

Dose
50-130 QHS

50-150 QHS

25-150 QHS
25-150 QHS
40 QD

40 QD
60 QD

Side Effecis
Somnolence, dizziness,

drv mouth, tachvcardia,

constipation, urinary

retention, blurred vision

Confusion

Somnolence, dizziness,

sWeating, nausea, anorexia,
diarthea, impotence, tremor

Nausea, somnolence,

dizziness, anorexia

Anticonvulsants Gabapentin

Opioids

T::rpit'.‘ al

Injection

Pregabalin

Carbamazepine/

Oxcarbezepine

Topiramate

Tramadol

Oxycodone CR
Tapentadol ER

Capsaicin
Lidocaine

Botmlinum toxin

300-1200 TID

50-130 TID

Up to 200 QID

Up to 400 QD

50-100 BID

10-30 BID

Up to 300 QD

0.075% QID
0.04% QD

Somnolence, dizziness,

Confusion, ataxia

Somnolence, confusion, edema.

weight gain

Dhizziness, somnolence,

Nausea, leukopenia

Somnolence, dizziness, ataxia,

Tremor

MNausea, constipation, HA
Somnolence

Somnolence, nausea, constipation, HA

Constipation, nausea, somnolence, dizziness
Local writation
Local writation

None
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Dhabetic Foot Patents Chmcal Pathway

Part of the 2019 IWGDF Guidelines
on the Prevention and Management
of Diabetic Foot Disease







