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_ Vascular Mechanical Neurogenic

Remote or
Systemic lesions

Focal lesions

Astherosclerosis
Buerger’s
Disease
Autoimmune
Vasculitis
Primary
Raynaud’ s
phenomenon

AV malformation Bony spur,

Ganglion cyst....

DM neuropathy
Alcoholic
neuropathy.
Uremic
neuropathy
Spinal stenosis
Lumbar
Radiculopathy

Tarsal tunnel
syndrome.
Anterior tarsal
tunnel syndrome
Sural nerve
injury. Morton’s
neuroma
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C/C: both lower extremity tingling sensation and coldness

Dx - Rt. Hemiplegia due to Lt. thalamic infarction
PhxHTN/DM/Pul.Thc/hepatitis (-/+;73/-/-), —insulin S 2 & XH =
Lumbar spondylolisthesis and spinal stenosis (2012.7)
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Muscle LA. | Fib. | P.S. | Fasc [ Myoton | M.U. | P.P.| LM. | RP
W ic u.
Dischar
ge
Rt.L1-2 NMU
Rt.L2-3 NMU
Rt.L3-4 NMU
Site Onset P-T Amp | Dist (cm) [ Vel (m/s) T NV
(ms) (1\2)
Left 3.Median Sensory (Rec) RtL5-S1 NMU
Wrist 2.3 20.8 LtL1-2 T+ |+ NMU
Elbow 2.6 21.3 53
Left 4.UInar Sensory (Rec) e Tt " NMU
Wrist 2.4 20.0 Lt.L3-4 + | + + NMU
B Elbow 2.5 20.1 A5 . " NMU
Left 7.Sup Peron Sensory (Ant Lat Mall)
14 cm 23 7.8 Lt.L5-S1 + + + NMU
Site 2 2.6 8.5 Rt.TFL NMU C
Right 7.Sup Peron Sensory (Ant Lat Mall)
14 cm 16 50 Rt.VM NMU C
Site 2 1.8 5.6 Rt.GCM NMU C
Left 8.Sural Sensory (Lat Mall) RLTA NMU P-
Calf 2.6 12.2 c
Site 2 2.5 10.9 Rt.EHL NMU P
Right 8.Sural Sensory (Lat Mall) TR
Calf 2.1 10.9 ' NMU c
Site 2 2.4 10.5 LtVM NMU C
Lt.GCM NMU C
Lt.TA NMU C
Lt.EHL NMU C
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Thalamic infarction

Lumbar Radiculopathy

Spinal Stenosis

DM neuropathy

Peripheral Arterial Obstruction Disease

&> NHIC lisan Hospital



HTN (20, PO medi)

ESRD (M AHZ HD 133 CAOD (+,24 X Stent)
s/p Endoscopic gastric ulcer coagulation (2012.8)

Smoking Hx (-) / Drinking Hx (-)
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Study Date 20121015
Study Time: 2 & 23824
MRN

IH
B 2012-10-15

0121015
B8.2012-10-15




Site [ Onset(ms) | P-TAmp(uV) | Dist(cm) | Vel(mis)

Left 3.Median Sensory (Rec)

Site Onset (ms) P-T Amp Dist (cm) Vel (m/s)

(mV)

Left 1.Median Motor (Abd Poll Brev)

Wrist 7.7 2.4 0.0

Elbow NT

Right 1.Median Motor (Abd Poll Brev)

Wrist 3.8 8.6 25.0 53

Elbow 8.5 8.0

Left 2.UInar Motor (Abd Dig Minimi)

Wrist 3.4 2.1 28.0 52

B Elbow 8.8 1.9

Right 2.Ulnar Motor (Abd Dig Minimi)

Wrist 3.6 6.9 28.0 52

B Elbow 9.0 6.0

Left 5.Peroneal Motor (Ext Dig Brev)

Ankle 4.1 0.5 33.0 46

B Fib 11.2 0.3

Right 5.Peroneal Motor (Ext Dig Brev)

Ankle 4.4 0.6 33.0 40

B Fib 12.7 0.4

Left 6.Tibial Motor (Abd Hall Brev)

Ankle 5.2 0.9 36.0 41

Knee 17.2 0.6

Right 6.Tibial Motor (Abd Hall Brev)

Ankle 5.7 1.8 36.0 40

Knee 14.7 1.5

NR 0.0
0.0

Right 3.Median Sensory (Rec)
Wrist 2.8 21.6 0.0
Elbow 2.7 22.9 0.0
Left 4.UInar Sensory (Rec)
Wrist 2.7 9.5 0.0
B Elbow 2.7 7.2 0.0
Right 4.Ulnar Sensory (Rec)
Wrist 2.8 19.5 0.0
B Elbow 2.9 20.1 0.0
Left DorUlnar Sensory (Rec)
Wrist 15 3.2 0.0
B Elbow 1.7 4.2 0.0
Left Median Acr Palm Sensory (2nd Digit)
Wrist NR 0.0
Left 7.Sup Peron Sensory (Ant Lat Mall)
14 cm 2.3 6.3 0.0
Site 2 2.1 5.4
Right 7.Sup Peron Sensory (Ant Lat Mall)
14 cm 2.1 5.7 0.0
Site 2 2.1 6.9
Left 8.Sural Sensory (Lat Mall)
Calf 2.4 6.7 14.0 44
Site 2 2.3 5.5
Right 8.Sural Sensory (Lat Mall)
Calf 2.7 6.2 0.0
Site 2 2.6 7.7
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1. PAOD TIBC TIBC 195
2. Uremic polyneuropathy Fetiran) st Fe 65.6
Electro profiletMa,k,Cl Ma 138 135 145
3. Ankle OA K 3.9 3.5 5.5
T Cl 102 98 110
4. 2ndary hyperparathyroidism T oo 037 v .
Ferritin Ferritin 577.6 A 21.8 2747
Parathyroid hormone! Parathyroid hormone 388.40 Yy 15 65
HBs &giCLIA) HBs AglCLIA) itive(0.15/ Megative MNegative
Anti-HBs(CLIA) Anti-HBs(CLIA) sitive(13.¢
Faoutine CBC with diff. Routine CEC with diff,
WEC 6.0 3.7 10.0
RBC 2. 79 ¥ 4.5 6.3
Hk 8.5 L 14.0 17.0
Hct 257 ¥ 29.0 &1.0
BACH 921 al 94
bACH 30.5 26.0 320
PACHC 331 32 a6
RO 15.8 Fy 11.3 15,5
PO 11.4 9.3 16.0
bAFY 10.7 9.4 12,6
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Common
peroneal nerve
at fibular neck

Superficial
peroneal nerve
exiting fascia

Deep peroneal
nerve passing
below retinaculum

Tibialis
posterior |
muscle —

Flexor digitorum
longus muscle

-f— Flexor hallucis
longus muscle

Medial
malleolus

Flexor PL- Medial plantar
retinaculum ™ £ artery and nerve
|7 )  Medial calcaneal
nerve

Medial calcaneal J
PB:

Lk Lateral plantar

artery and nerve

Abductor hallucis
muscle

Lateral plantar

Calcaneus artery and nerve
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Within Anterior tarsal tunnel

4 tendons, 1 artery(dosalis pedis), 1

vein, and deep peroneal nerve

1 Cm above the ankle joint

—>Deep peroneal nerve divides into a

medial and lateral nerve

* Medial branch continues with the

dorsalis pedis

—>Compressed over talonavicular joint
Tasalbranch > Dysthesia in the first web space

 Lateral branch—sensory branches to

the ankle joint and maintaining

functional ankle stability

Extensor hallucis
longus tendon

Deep peroneal
nerve entrapped
under fascia
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Repeatitive mechanical irritation of
the nerve at ankle

Space occupying lesions such as
Ganglia
Postural causes: forefoot valgus,

with plantar flexed first ray with
mid tarsal joint inversion

Tight shoe
Bony exostosis
latrogenic
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Symptoms

*Numbness, Paresthesia, Hypoesthesia in
the first web space

*\Worsen with Activity

*\Weakness or atrophy of EDB muscle
*Tinnel’s sign

DDX

sLumbar Radiculopathy
*Morton’s neuroma

*Ankle sprain

Superfical peroneal entrapment

Treatment

*Medication and Physical therapy
*Shoe modification
*Sonoguided injection
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o Definition

— The symp
branches |

— Much les:s
* Symp

» Diagr

— Most case
« Comy

* Ankle

* Exces

e Symptoms ar
— Paresthes|
— Worse aft
— Postitive’
— Dorsiflexi

1e tibial neve or its
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Etiology

Fracture or dislocation of talus, calcaneus, medial malleolus
Tight shoes, casts

Ganglion, Csyt, tumor

Rheumatoid arthritis, Tenosynovitis

Exessive pronation in ruuners

Ankle sprain

Unknown cause-20%

D/Dx
Complex regional pain syndrome (discoloration of foot, skin and temperature change)
Diabetic neuropathy (history of diabetes, bilateral loss of nerve function in a stocking

distribution)

HLD

Other peirpheral neuroapthy
Tibialis posterior dysfunction

{ru NHIC llsan Hospital



« Simple Radiographs of the foot and ankle —rule out bony pathology
* MRI and Ultrasonography
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« EMG

— may identify tibial nerve entrapment, but at the ankle level and below, the test is not as
acurate as in the upper extremity

— Apositive and negative test does not always correlate with intraoperative findings

Left

Right

Medial Plantar Lateral Plantar
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» Not true neuroma but rather a
perineural fibrosis of the
common digital nerve

— Fibrosis is secondary to repetitive
irrtiation of the nerve

— 3" web space(64%~91%) >2"d web
space(18%~32%) >>1st, 4t web
space

— Female: Male=5:1

. — Probably related to compression of
the nerve by tight toes.

Nerve is below —f
transverse metatarsal |
ligament
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Symptom and Sign

Buring pain
Tingling/Numbness

Wrinkled Sock sensation,
Walking on Marble sensation

Symptoms are exacerbated and
relived by foot wears.

Pain on palpation involved
intermetatarsal space

Mulder’s Sign

» Squeezing the forefoot and
applying plantar and dorsal
pressure

— Click or Pop can be felt or
- heard; painful

d:,p NHIC lisan Hospital



Normal Abnormal-

. Abnormal -
Transverse view

Longitudinal view

Coronal T1 fat—-suppressed
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Medication

Shoe modification and Shoe change or foot wear alteration

Metatarsal pad

Corticosteroid injection or Bezyl alcohol, phnol injection, thermocoagulation

Surgical therapy
— Decompression and Excision

d:'v NHIC llsan Hospital



Intravascular Pressure
Low systemic blood Ergot akalcids

pressure Sympathomimetic drugs
Atherosclerosis

Thromboangiis oblilerans

T —

—

— o~

Endogenous Digital Arterial Hematologic
Vasoconstrictive Stimuli Occlusions Disorders
Digal vascular Thrombus Hyperviscosity
hyperactivity Embolism Cryoglobulinernia
Increased e con & ;
nervous sm m::‘un e . Dol agghatenis
Circulating vasoactive R ey T

hormones .

e
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* An exaggerated vascular response to cold
temperature or emotional stress.

— by sharply demarcated color changes of the skin of the
digits.

 In primary Raynaud’s phenomenon

* evidence suggests the defect is an increase in alpha-2
adrenergic responses in the digital and cutaneous vessels

* idopathic
* In secondary Raynaud’s phenomenon or Syndrome

« Many diseases, disorders, drugs, and environmental exposures
have been associated with secondary RP

{,! NHIC llsan Hospital



Disorders and factors associated with Raynaud's phenomenon

Rheumatological diseases
Scleroderma

Systemic lupus erythematosus
Polymyositis/dermatomyositis
Sjfgren's syndrome
Undifferentiated connective tissue disease
Mixed connective disease
Hematologic/oncologic
Paraneoplastic syndrome
Crynglobulinermia
Cryofibrinogenemia

Cold agalutinin
Paraproteinemia

POEMS syndrome
Endocrine

Hypothyroidism

vascular

Thoracic outlet syndrome
Emnboli

Wasculitis

Prinzmetal angina
Atherosclerosis
Thromboangiitis obliterans
MNeurological

Carpal tunnel syndrome
Migraine headache
Environmental

Vibiration injury

Frost bite

Emotional stress
Drugs/toxins
Syrmpathomimetic drugs
Chemotherapeutic drugs
Interferons

Micotine

Cocaine

Ergotamines

Polyvinyl chloride

Adapted with parmission frorn: Block 34, Sequiera W, Lancet 2001, 357:2042. Copyright © 2001 The Lancet, Lid.




Avoidance of cold exposure, especially sudden changes such as walking into the frozen food
section of a grocery store

Use of strategies to keep the whole body warm, including dressing warmly (eg, with thermal
underwear and heat conserving hat)

Keeping digits of the hands and feet warm (eg, winter gloves, chemical hand warmers, and heavy
wool stockings). Placing the hands under warm water or in a warm place (such as the axilla), or
rotating arms in a whirling or windmill pattern. Rubbing the hands together can help.

Avoidance of rapidly changing temperatures, such as quickly moving from a hot environment into
an air-conditioned room ; sitting motionless in cool breezes, or humid cold air is also
recommended.

Avoidance of smoking is recommended
Avoidance of sympathomimetic drugs and some of the medications used for migraine headaches
Discontinuing caffeine-containing beverages has also been recommended

All patients with RP should avoid repeated trauma to the fingertips, and patients with vibration-
induced RP should avoid use of vibrating tools.

Emotional stress should be controlled because the thermoregulatory vessels are constricted by
increased sympathetic tone. Stress plus cold exposure is an especially potent trigger for RP

{; NHIC llsan Hospital



Calcium channel blocker

— useful in treating both primary and secondary RP
— not all calcium channel blockers appear to be beneficial
— Effective doses of nifedipine range from 30 to 180 mg/day and for amlodipine from 5 to 20
mg/day.
Nitroglycerine 2% ointmenet
Other vasodilator
— Prazocin, sildenafil, angiotensin receptor blocker inhibitor
Direct vasodilator

— nitroglycerin, nitroprusside, hydralazine, papaverine, minoxidil, niacin and topical agents,
including: nitric-oxide (via a generating system), hexyl nicotinate, ethyl nicotinate, and thurfyl
salicylate

Prostaglandins

— potent vasodilators, inhibit platelet aggregation, have additional biological functions that may
improve abnormal vascular reactivity

Others
— Statin, Asprin, dipyridamole, LMWH

{; NHIC llsan Hospital



Chemical sympathectomy
— Digital block with lidocaine or bupivacaine
— Use of intradigital botulinum toxin

Cervical and lumbar sympathectomy

Localized digital sympathectomy

Vascular reconsturction

&> NHIC lisan Hospital



The term scleroderma is used to describe the presence of thickened, hardened skin.
Scleroderma is the hallmark feature of a heterogeneous group of conditions

— CREST(Calcinosis, Raynaud’s Syndrome, Esopahgeal dysmobility, Sclerodactly,
Telangiectasia) syndrome.

— Localized scleroderma

— Systemic scleroderma

Subset of Systemic Sclerosis

Skin involvement
Raynaud’s phenomenon

Organ involvement

Nail fold capillaries

Antinuclear antibodies

Diffuse

Distal and proximal
extremities, face, Trunk

Onset within 1 year or at
time of skin change

Pulmonary, renal,
gastrointestinal, cardiac

Dilatation and dropout

Antitopoisomerase |

Limited

Face, distal to elbow

May precede skin disease
by years

Gastrointestinal,
pulmonary artery
hypertension

Dilatation without
significant dropout

Anticetromere
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a nonatherosclerotic, segmental, inflammatory disease

— Dbegins with the distal arteries and veins, followed by more proximal arterial occlusive
disease

— Digit (toe, finger) ischemia is the most common presentation
affects the small to medium-sized arteries and veins of the extremities

highly cellular and inflammatory occlusive thrombus with relative sparing of the
blood vessel wall
Patients are young smokers (40~45 years)
— The use of tobacco is essential for the initiation and progression
— distal extremity ischemia, ischemic digit ulcers or digit gangrene
Diagnosis
— ESR,CRP
— ANA, RF, Complement, Anticentromere antibody, SCL 70

— coagulation tests, antiphospholipid antibodies, anticardiolipin antibodies, protein C,
protein S, antithrombin I11, factor V Leiden and prothrombin gene mutation

{; NHIC llsan Hospital
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I S T

Uric acid
Calcium

FI

r-GT

Lipid Profile

CRP,quan

Uric acid
Calcium

FI

F-GT
Triglyceride

HOL-cholesterol
C-LOL cholestaraol

CRP.,quan

Parathyroid hormone |

Parathyroid hormone

Routine CBC

E=R

WEBC
FBC
Hi
Hct
RACH
MCH
RCHC
RO
PO
Flatelet count
ESH

3.
10.5
8.5
115
214
40
127
1.86
1634
7.9
4.69
15.8
47.7
101.7
33.7
33,1
15.7
11.3
215
47

a

3| Son | ot |
8 4.8

8.9
24
5

o
29
a

12
3.7
4.5
14.0
33.0
g0
26.0
3z
11.3
9.3
140

£fet

8.7
103
4.7
50
150
71
130
1.00
7z
10,0
B3
170
51.0
34
2.0
36
165
16.0
400
20
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« Considering factors
— Age, Underlying Diseases (HTN, DM......... ), Sex, Smoking Hx

« Systemic or Focal

— Systemcic symptoms DM, Uremia, Alcohol history, Raynaud’s phenomenon,
Atherosclerosis Vs Radiculopathy, focal entrapment syndrome

« Evaluation Tools
— EMG, Angiography, Doppler, Whole body thermography , L-spine MRI

 Evaluation lab

— CBC, ESR, CRP, ANA, RF, autoantibody (Anti SCL, anticentromere Ab...... ),
Complement, Protein S, Protein C, Coagulation test
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Thank you for your Attention!




