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BENH BAN CHAN DAl THAO BUONG
Diabetic Foot Disease Uptoday
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Gidi Thiéu Ca Lam sang



Calam sang 1

Bn nam 30 tudi BTD tip 1
da 10 nam. Nhap vién vi
vét thwong ban chan phai
sau 3 tuan nhiém khuan
nang nhwng khong dau.




Vét thwong ban chan phai
sau khi dwoc can thiép



Calam sang 2

Bé&nh nhan nam 60 tudi
PTD tip 2 da 10 nam.
Nhap vién vi vét thwong
ngon cai ban chan phai
dang thiéu mau hoai t
kn6.nhwng khong dau.
Tién st hut thudc la




Hinh anh sau
can thiép phau
thuat doan chi
dwdi dau goi
do viém tac
bénh dong
mach chi duwodi



Calam sang 3

Bénh nhan nir 70 tudi, PTD tip 2

Mat thi Iwc vi bénh Véng mac BDTP
Nhap vién do véet thwong ban chan phai
tw chiva tai nha sau 8 tuan khéng lanh
va khéng dau

Dw kién doan chi




Vét thwong trwdc va
sau 3 thang dieu tri




1. Dat van dé



m PUT FEET FIRST

. ~ ~ S PREVENT
Poan chi la mot trong nhirng AMPUTATIONS

bién chirng diéu dirng nhat caa
bénh nhan dai thdo dwong

La perte d'un membre est 'une des complications
les plus navrantes du diabete sucre
M.E. Emonds et A. Foster
Journées de diabetologie 1988

An inSative of the Internatioas! Disbetes Federation and the Warld Heekth Organaaten



* Dinh Nghia : Bénh ban chan dai thao

dwong

“la ban chan cua ngu®i bénh dai thao

dudng c6 loét, nhiem tring va/hodc p
MmO sau, két hop voi bat thwong than

na huy
KInh va

cac muc do khac nhau cua bénh mach mau

ngoai bién & chi dwdi “

T6 chirc y té thé gioi (WHO)



* Diabetic Foot is defined as the foot of diabetic patients with
ulceration, infection and/or destruction of the deep tissues,
associated with neurological abnormalities and various
degrees of peripheral vascular disease in the lower limb.

International Working Group on the Diabetic Foot (1999) In: International consensus on
the diabetic foot. International Working Group on the Diabetic Foot, The Netherlands

A Diabetic Foot is any pathology that results directly from peripheral
arterial disease (PAD) and/or sensory neuropathy affecting the feet
in diabetes mellitus; it is a long-term (or "chronic") complication of
diabetes mellitus.1li2l Presence of several characteristic diabetic foot
pathologies such as infection, diabetic foot ulcer and neuropathic
osteoarthropathy is called Diabetic Foot Syndrome



https://en.wikipedia.org/wiki/Peripheral_arterial_disease
https://en.wikipedia.org/wiki/Diabetes_mellitus
https://en.wikipedia.org/wiki/Complication_of_diabetes_mellitus
https://en.wikipedia.org/wiki/Diabetic_foot#cite_note-1
https://en.wikipedia.org/wiki/Diabetic_foot#cite_note-2
https://en.wikipedia.org/wiki/Infection
https://en.wikipedia.org/wiki/Diabetic_foot_ulcer
https://en.wikipedia.org/wiki/Neuropathic_osteoarthropathy

Friday, 15 May 2020

EWMA 2021

PARIS * 7-9JULY 2021

S
000 P T—
S ijabstic Foot Day

. Julﬁ,ZOQl, Paris, France
/4 &_ “i":,_.f—; :
,// \“‘ | (= s :.;.:_”_,,-r




2. Dich Té
Bénh ban chan dai thao duwong



463

million

W -

s Y Iedernationst
A1) Dlabetes
AAL) Fedemth

IDF DIABETES ATLAS

PEOPLE LIVING
WITH DIABETES

Ninth edition 2019

463 triéu DTD (20-79 tudi)

700 triéu (2045)

Tang cha yéu DTD tip 2

79% qudc gia thu nhip trung binh — thap
1/5 bénh nhan trén 65 tudi

1 /2 (232 triéu) chua dwoc chan dodn
PTD gay tlr vong 4.2 triéu

Trén 1.1 triéu tré em va tudi thanh nién
bi DTD tip 1

Trén 20 triéu (1/6) BDTD thai ky

374 triéu Tién TP

Chi phi DTP 760 ty dollar trong nam
2019 twong dwong 10% chi phi cho
nguoi lon

IDF 2019



Prevalence of diabetic foot ulcer in different countries —
data from a recent systematic review?

Country No of Prevalence Countr No of Prevalence
u v
StUdleS studies -
udi

Belgium 16.6%
Canada 14.8%
USA 13.0%
Trinidad 12.2%
India 11.6%

Norway 10.4%
Cameroon 9.9%
ltaly 9.7%
Thailand 8.8%
Denmark 7.8%
Pakistan 7.4%
Tanzania 7.3%
Pacific island 6.8%
countries
United 6.3%
Kingdom
Egypt 6.%
Bahrain 5.9%

South Africa 2 5.8%
France 1 5.6%
Greece 1 4.8%
Jordan 2 4.2%
China 4.1%
Uganda 4.0%
Ireland 3.9%
Turkey 3.1%
Spain 3.0%

Germany 2.8%

Saudi Arabia 2.3%

Japan 2.0%
The Netherlands 1.8%

Korea 1.7%
Poland 1.7%
Australia 1.5%

P NRAPRPNRPOWRE NP ®ER
H
o

NEFEP N NRPRPRNORRPR




FEvery 5 seconds 1 person develops diabetes -0 ‘,
Every 10 seconds 1 person dies of diabetes ‘* ‘ A

Every 30 seconds a limb is lost to diabetes

1 9 _3 4‘0/0 of people

with diabetes will suffer from a
DFU in their lifetime.")

associated with severe complications, which poses ssvere msks
for families, Member Stotes and the entire word”

- up to 1/3 of diabetic
patients with DFU will have

. . : (2)
Every 20 seconds, a lower limb is ) an amputation.

amputated somewhere in the world
because of diabetes, with 85% of these
amputations caused by ulceration.



Bénh ban chan dai thao dwong (DTD)
lién quan dén 40-60 triéu bn DTD trén toan cau.

40% bn tai phat sau khi lanh trong vong 1 nam, 60%
trong vong 3 nam va 65% trong vong 5 nam.

50-60% vét loét bi nhiém trung va gay tén thuwong
nghiém trong dén bénh ban chan DTD.

20% vét loét gay viém tay xwong , trong d6 20%
treong hop nhiém trung vira hodc ning bi doan chi.



Bénh than kinh xwong kh&p Charcot dugc dac
trwng boi sy phd hiy xwong va khép trén nén
bénh than kinh DTD cé ty 186 tir 0,1- 8% .

Poan chi @ Bn TP gap 10 - 20 Ian so vdi nhirng
nguoi khong DTD

Loét va cat cut chi lam gidm dang ké chat luvong
cudc sbng va tang nguy co tir vong sdm

Ty |é t&r vong sau 5 nam doi vdi mot ngudi bi
loét chan DTD cao gap 2,5 lan nguy co doi vdi
mot nguwoi khong BDTD bi loét chan.



All-cause mortality among diabetic foot patients and
related risk factors in Saudi Arabia

Survival Functions
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Cumulative Kaplan—Meier survival curves for diabetic patients with or without foot complications.Foot note:

P value between patients with DFU and diabetic patients without foot complications is < 0.001.

P value between patients with lower extremities amputation (LEA) and diabetic patients without foot complications
is < 0.001.



Ty I& song sau doan chi

Survival rate after a lower limb amputation




""" Diabetic Foot Ulcers Treatment
% Market : 2019-2027

i 4
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North America
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7.5%

3
9 CAGR A
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<
Key Market Findings nd User 4 z
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§
New Treatments Set to Replace Hospital Inpatient
Conventional Diabetic Foot Settings
Ulcers Treatment
' Hospital Outpatient
Settings
Stakeholders Launch New
Wound Care Devices to Gain Community Health
Advantage in Current Competitive Centers
Landscape
- Home Health Care
www.transparenc ymar ketresearch.com g %NTSE}?%%EV

Bénh ban chan PTP khdng nhirng da lam giam chat lwong séng vé
tinh than va thé chat cho ban than nguwéi bénh BDTD, ma con la mot
ganh nang cham sdc vé lau dai dat ra cho gia dinh va xa hoi



THE REAL COST OF DIABETES

DIABETIC FOOT HEALTH COST OF DIABETES IN THE US

A

MARKET $2.59
RESEARCH BILLION

$1-16 CAGR

$1 76 $69 BILLION 10.56 %
BILLION BILLION
lirect medical cost indirect dical costs

GLOBAL
INVESTMENT IN CARE DIABETIC FOOT
- poc ULCERS MARKET

Bénh ban chan DTP anh hwdng nghiém trong dac biét la ¢ cac cong
dong c6 thu nhap thap, néu khéng c6 chwong trinh gido duc thich hop
ngay tir ban dau.



* Vé phwong dién |am sang
Thuwc té ghi nhan cho dén nay chi c6 khoang 1/3 bac si lam
sang quan tam dén bénh than kinh ngoai bién DTD.

* Lydo...?




EAI-d rukWaaen
bevestigd door
curves

....diéu nay da dwa dén cac hau qua khé lwdng vé bo soét
chan doan bénh, da gép phan vao gia tang ty Ié bénh tat va
tir vong cua bénh nhan DTD.



3. Yéu T6 Nguy Co’
Bénh Ban Chan DTD.



« Bénh than kinh ngoai bién BT

« Bénh dong mach ngoai bién (PAD), bao gdm gidm
lwu lweng mau ¢ chan, tay, ban tay va ban chan

* Bénh than kinh xwong kh&p Charcot.

« Tien str dot loét chan, cat cut ban chan hoac chi

« Dj dang ban chan (dau xwong ban chan nhoé ra,
ban chan méng vudt, ngon chan hinh buda, ban
chan cong vom, di dang mong, di dang lien quan
dén chan thwong va phau thuat trudc do...).

« Chan thwong (bdo vé chan kém, di chan tran, vat la
trong giay).




¢ Tién si bénh BDTD 1au dai (10 ndm tr& 1én)
» Khoéng kiém soat tot Glucose mau

» Da khé qua mire (vi khuan dé xam nhap)

«» Kha nang van déng han ché va it van dong
# Chal va seo & ban chan

« Bénh Raynaud

« Tién s gian tinh mach

« Tudi trén 40

« Tang huyét ap

« Hut thudc 1a

« Thiéu vitamin D ( loét/nhiém tring)




Table 1. Risk Factors for
Ulceration

e Peripheral neuropathy (sensory, motor,
autonomic)

e Foot deformity (hammer toe, bunion,
Charcot, etc)

e Trauma

e |[mproperly fitted shoes

e Peripheral arterial disease

e Callus

e History of prior ulcers/amputations

e High plantar foot pressures

e |imited joint mobility (cheiroarthropathy)
e Uncontrolled hyperglycemia

e Chronic renal insufficiency

e Diabetes duration

e Blindness/partial sight

e Older age

e Poor knowledge of diabetes




Risk Factors for Ulceration

General or Systemic Contributions

® Uncontrolled hyperglycemia
® Duration of diabetes

® Peripheral vascular disease
® Blindness or visual loss

® Chronic renal disease

® Older age Local Issues

¢ Peripheral neuropathy

e Structural foot deformit

® Trauma and improper}y fitted shoes
¢ Callus

¢ History of prior ulcegamputation

* Prolonged elevated ‘pressures

® Limited joint mobili




INSULIN RESISTANCE SYNDROME

Diabetes and

foot at-risk

- Peripheral
neuropathy

- Foot deformity

High blood pressure ()
- Blood pressure
variability
Abnormal lipid
metabolism

Vascular
inflammation
Cigarette

2nd line risk factor smoking
= intermediate risk factors

Healt
@

@

PRECIPITATING
FACTORS

Minor trauma
lli-fitting shoes
Hyperglycemia

Healed without
amputation

SevereDFU\Q

Peripheral arterial disease

¥
Foot 1st line risk factor
: 99 : = true risk factors
infection

Poor
glycemic
control o

Lack of
access

& Inadequate

hcare system
foot care

Socio-economic factors

- Family poverty

- Uninsured

- Formal education

- Marital status
Living alone

OUTCOME

Personal characteristics
]

Age, gender, height,
body mass index,
psychological factors

Lower extremity
amputation

Related comorbidities

@
Inflammation,
malnutrition,
hypercoagulation

Nephropathy, retinopathy,
visual disturbance,
macrovascular complications

Race/ethnicity
background

3rd line risk factor - Cultural context?
= predisposing risk factors




4. Co ché bénh sinh
Bénh Ban chan Dai Thao buong



Autonomic.

Diabetes Mellitus

Hyperglycemia

Diabetic Neuropathy

Arterio-venous
“Shunt opening

Hyperflux

‘Muscular atrophy

|—’I Hot & Turgid Foot [«

. -

Insensible & deformed foot

Atherosclerosis

Extrinsic trauma

v

Neutrophil dysfunction

Intrinsic trauma




Diabetes Mellitus

Neuropathy

I
MOTOR

Weakness
Atrophy

Deformity

Abnomal Stress

High plantar pressure

Callus formation

SENSORY AUTONOMIC

Loss of protective  Anhidrosis

sensation

Dry skin, Fissures

Decreased sympathetic

tone
{(Altered blood flow
regulation)

// Trauma

-3 A-Vshunting

N

Vascular Disease

MICROVASCULAR MACROVASCULAR
Structural: Atherosclerosis
Capillary BM
thickening
Functional: Ischemia

Increased blood flow
Neuropathic edema

Reduced nutrient
capillary blood flow

Osteoarthropathy v
Impaired Response to Infection
R
Amputation

FIGURE 1

« DIABETIC FOOT ULCERATION B Amputati

Contributing factors in the pathogenesis of ulceration.



4.1.Bénh than kinh ngoai bién BTD



Pinh Nghia Bénh Than Kinh Ngoai bién PTP

We propose separate definitions for
typical DPN (DSPN) and atypical DPNs.
- DSPN is a symmetrical, length-dependent
sensorimotor polyneuropathy attributable
to metabolic and microvessel alterations
as a result of chronic hyperglycemia ex-
posure (diabetes) and cardiovascular risk
covariates. An abnormality of nerve con-
duction tests, which is frequently subclin-
ical, appears to be the first objective
quantitative indication of the condition.

Diabetic Neuropathies: Update on
Definitions, Diagnostic Criteria, Estimation
of Severity, and Treatments

SOLOMON TESFAYE, MD, FRCP"
ANDREW ].M. BOULTON, MD”

Diabetes Care 33:2285-2293, 2010

DSPN :Distal Symmetric Polyneuropathy

Ching t6i dé xuat cac dinh nghia
riéng biét cho DPN dién hinh
(DSPN) va DPN khong dién hinh.
DSPN la bénh da day than kinh
cam giac-van dong phu thudc vao
dd dai, doi xirng lién quan dén roi
loan chuyén héa va vi mach do
ting dwong huyét mén tinh va cac
yéu t0 nguy co tim mach.

Su bat thuong ctia cac tham do veé
dan truyén than kinh, thuong 1a giai
doan dudi 1am sang, 1a biéu hién
dinh luong khach quan dau tién cta
tinh trang nay

Bénh TK Ngoai bién DTD c¢6 ty 1€
21.3-34.5% (PTD tip 2) va 7.0-34.2% (DTD tip 1)



Mononeuropathy

Multiplex Amyolroghy Polyneuropathy
Mis

Mononeuropathy

Phan loai bénh than kinh ngoai bién




Diabetic Neuropathies up to 50%

Up to 20% will develop pamful neuropathy

< 2% of the primary preventlon cohort in the DCCT
26-34% in the EDIC cohort after 26 years of T1IDM

Circulation, 2009 119: 2886-93; Diabetes Care 2010, 33:1090-6

Two Iarge TZDM cohorts: ACCORD and BARI-2D:

prevalence rates of DN ~ 48-52%
Diabetes Care, 2010, 33:1578-84; Diabetes Care. 2010, 33:721-7; Diabetes Care

2013;36:3208-15

o] )

May be present in subjects with impaired glucose tolerance

or metabolic syndrome _ -D
"382M [l 46%

4 @ people living undiagnosed
:;ir:;etes Diabetes Care 2010:33:2285-2293
Diabetes Care 2006;29:1294-1299
Diabetes Care 2014;37:2643-2646
Diabetes Care 2013;36:3903-3908

IDF Diabetes Atlas 6t edition: accessed February 2016




Dorsal root

anglion
v/g v Spinal

Peripheral nerve G gord
/
/

" Sympathetic
Sympathetic preganglionic
postganglionic

Soi TK ngoai bién:‘so’i mong Ad
cé myelin. dan truyén nhanh;
cam giac lanh, dau & sau

Dorsal root
anglion ’
5 - Spinal
Peripheral nerve cord

;

Sympathetic
Sympathetic preganglionic
postganglionic

Soi TK ngoai bién: sgi nhé C, khoéng
myelin dan truyén cham ; ngwéng néng,
x(c giac va TK giao cdm dén da.

Tat ca soi giao cdm hau hach khéng cé
myelin

RL churc nang soi nho (A va C):
+ thwdng gap, som, xuat hién trwde khi cd cac dau chirng hay

phat hién qua dien co do

+ bleu hién trwde tién ¢ chi dwdi véi TC dau va tang cam giac
+ tiép theo lIa gidm nhay cdm vé&i nhiét, s& nhe va cham kim



Dorsal root
ganglion

/ Spinal
cord

/

Peripheral nerve

i Sympathetic
Sympathetic preganglionic
postganglionic

Se¢i than kinh ngoai bién: soi lon A B c6 myelin
dan truyén nhanh; lwc van déng, cam giac ban thé, sy dong van

Roi Loan chirc ning soi lon A B c6 myelin
+ anh huo’ng dén TK van ddng hay cam giac, hay ca hai
+ giam cam giac rung (thuwong la dau chirng dau tién), dinh vi ngon

+ Yéu co, teo co, mat phan xa gan xwong
40 Howard L. Fields...F12.1 Harrison’s 17th



Diabetes (Duration)

Hyperglycemia — DAG
/ HbA1c \

T ACE - RAGE T Polyol '
olyo T Free radical T PRC Activity

pathway activity |~ |  formation '
X '
NO guenchin \, :
g g \ / L NGO generation

|

Genetics [ ——» Endothelial dysfunction |+— DM Lipids, T BP,
T BMI, Smoking
Rigid REC Micro-
DI | T Coagulability angiopathy |, DM Lipids, T BP,
T Platelet reactivity T BMmI

|

Nerve hypoxia

Structural damage /“\* L Nerve conduction

Irreversible neuropathy velocity

kina with reqard to the pathoaenesis of diabetic pericheral neuranathies, Deficits in neuratraphic factor

Kich hoat cac con duong poly (ADP-ribose) polymerase, polyol,
hexosamine va protein kinase C (PKC) va tich tu cac san pham cudi
cing cua qua trinh duong hoa bac cao dan dén roi loan chirc ning va
ton thuong soi truc Than Kinh .




L) . “
Epineurial artery

- p P27

0 A" =3
-*._ ) 0
% e

~——

Glucose AR _.Sorbitol 4 2DH Fructose
l» " SR 2 g N
GSH v 4——NADPHY .= "NADP NAD NADH  Glycer-3P
NO ¥ ¥ A —rY
Phosphatidylinositol + Phosphatidic acid 4
Endoneun
DAG ¥ tissues

D | G DA£+
Ny e

PKC (a-isoform) PKC (B-isoform) s

{ Neuropathy ]

Gia tang con duong polyol dan dén tich tu Sorbitol va Fructose, suy
giam Myo-inositol va giam hoat dong Na*K*-ATPase.

42



Risk factors [ Hyperglycemia ]

f Hypertension i
Hyperlipidemia +
Smoking -f
Insulin resnstance Polyol —>AGE/RAGE<—ROSH i

-

Proinflalmmatory
Hypoxia Dlrect mJury processes
Endoneurial ' | Neurotrophins ¥
l microangiopathy _,‘ / > :f’f’ i

Bone marrow

[ Neuropathy Stem ceII7 M RS )
onocyte
macrophage

Su khiém khuyét vi mach ndi mac than kinh dan dén thiéu oxy va thiéu
mau cuc bg, tao ra cac goc tu do oxy hoa (stress oxy hoa), kich hoat ycu
t0 phi€n ma nhay cam vd1 oxy hoa khir NFkB va tang hoat dong cua
PKC

43



Type 1

Dyslipidemia T
- . ype 2
Gl 1Triglycerides
R N Both
Protein Lipid JHDL
Oxidation N #” Oxidation |{FFA

Yaulin: |Insulin +

—
| \ / C-peptide

Inflarﬁmatory
G 0 - A\ }/

Insulin

PI3- signaling
Cholesterol }‘\

Akt Insylm
Oxysterols resistance

N l

gﬁess w:fi:z:g:ﬂ | ﬁztjelfsr i Lr:iulgyaamnadge ‘

Bénh TKNBDTD lién quan dén Tang dwdng huyét, Tang lipid
mau, Khang insulin va di hoa protein. Stress oxy hoa do tang
duong huyét gay ra va Cac Gbc tw do oxy hda (ROS) dan dén
ton thwong day TK ngoai bién. “

DNA
Damage




(A) Sphingomyelinase

pathway

f Sphingomyelin

Plosme

P~ membrane
\/»/,v.;/\__ %
\( q(»}‘ },\/\)

W0
2%,

V me

(8) De novo pathway

/ L-serine + Palmitoyl-CoA \
Serin Poimitoyi
Tronsfercse (SPT)

3-Ketosphinganine

i
l Reductose

Dihydro-sphingosine (DH-Sph)

Lysosome

Ceromice

synthoses(Cers)

Dihydro-ceramides

Ceramides

Endoplasmic Reticulum (ER)

(C) Transport and metabolism

Glucosyl-ceramides\

Glucosyi-ceromide synthos

Ceramides

Sphingomyelin synthos

Golgi

\ apeorotus Sphingomyelin /




' /RS ,
. y Mitochondial

g ( NADPH oxidase ‘

[ Inflammatory Signals

s

| PP —— '3 : s e # S LA+ o 4 o s . .4 ) s S A gy o WA by

Schwann cell

- - - . e -

Microvascular damage

* Capillary basement Axon . Demyelmatiqn
membrane thickening ° axonallossdsstally '
* Loss of pericyte coverage » * myelinated fibre density .

l

+ Nerve blood flow

—

« Endothelial hyperplasia | : reduction
: + Nerve conduction velocity

Thuc nghiém stress nitro oxy hda tai hach ré lung , sgi truc va té bao
Schwann gay Suy giam dan truyén TK, R6i loan chirc ndng mach mau

nudi Than Kinh , Chét té bao TK theo lap trinh va Giam cam giéc.
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Diabetic Peripheral Neuropathy

Healthy Nerves and Nerves and Blood Vessels
Blood Vessels Damaged by DPN

Damaged

Unmyelinated nerve N, unmyelinated
W, nerve fiber

Occluded

Vasa vasa nervorum

nervorum

Myelinated nerve fiber Damaged myelinated nerve fiber




Hyperglycaemia

'O)iiaative and \ -
\_. Nitrosative stress
" DNA damage ) )
~ PARP activation
; Gi\PDH suppressio )
ivati AGE production

AR act|vat|on PKC activation Hexosamine activation

t GSH, taurine myo- |n05|to| t Endothelin-1, TGF-B, VEGF, PAI-1 TIL-1, TN -a, TGF-§,VCAM-1 TN acetyl glycosamine

| NADH | eNOS % PKC stn ulation gene ression
Vascular occlusion
endothelial
dysfunction
leakage
inflammation
Neuronal toxicity

death




Reduction in neurofilament,
GAP43 and B-tubulin
synthesis and increased
HSP and PARP expression

Ischaemia

Demyelination
(in more severe cases)

Spinal nerve

Schwann cell
or myelin

Degeneration

- Reduced Schwann cell-axon transport l

— 3 Rema
| Motor bundle
1 DRG neurons
_: . \
".;ff’//"-:-""_—‘_‘P“
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nh than kinh ngoai bién

| Thao Buwon

T
=

Diabetes-related
metabolic or
vascular
conditions can
cause capillary
damage.

Capillary damage
can lead to nerve
damage and loss
of sensation
especially in

the extremities.

Injury due to loss
of sensation.

Loss of sensation
and circulation
problems result

in increased risk
of infection, ulcers
and gangrene.




Bénh than kinh ngoai bién

- gdy ton thuong va suy giam chirc nang cda cac
day than kinh trén toan co thé bao gébm cac day
than kinh tw dong, van déng va cam giac.

- anh hwong dén cac day than kinh ngoai bién cua
cac chi, dac biét Ia & ban chan. lam rdi loan cdm
giac, gay ra cam giac bat thwong va cam giac té
tién trién tao diéu kién cho su phat trién clia cac
vét loét ban chan ciia bénh nhan DTD.

- kéo dai lam mat cam giac khién vét thuwong
khong duwoc chu y, dan dén loét, nhiém trung
nghiém trong nguy co cat cut chi.



4.2. BEnh Bo6ng mach
ngoai bien DTD

PAD = Peripheral Artery Disease
LEAD= Lower Extremity Arterial Disease



Bién chirng mach mau & bénh nhan DTD tip 2

Years from .10

- 0 S
diagnosis m

Insulin resistance
Insulin secretion

impaired Fasting Cardao-Metabollc Syndrome

Glucose /

Fasting glucose . S S
-~ Cardiovascular Complications .

Pre-diabetes

Ramlo-Halsted BA, Edelman SY. Prim Care. 1999:26:771-89.
Nathan DM. N Engl J Med. 2002,347:13429,




Right common iliac
Right internal iliac

Right external iliac

Right femoral

( U
¥
)

Right anterior tibial

Right posterior tibial

£/
1187
\

| -

13 Rignht fibular (peroneal)

L yy
\ _~ Rightdorsal  Right lateral ~ 'L
N 3 o)
! artery of foot  plantar N
/ f; 3 (dorsalis pedis) Right medial A,’
s '
f’ | 3 Rightdorsal  Right plantar ===\ ).
7] 44~ metatarsal arch ( -} \ Thiw

"L/ 4 —— Rightdorsal  Right plantar L0130

} digital digital g

Right arcuate plantar Vi cak

Right plantar
metatarsal

(a) Anterior view (b) Posterior view

Vi tri DM ton thwong

Aorta & lliac arteries: 30%

Femoral & Popliteal
arteries: 80-90%

Tibial & Peroneal arteries:
40-50%

Harrison s Principles of Int Med
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ECo
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Endothelial dysfunction

Phytochemicals | ¥ Vasodilation

Monocyte Cytokines and | ‘_‘f Vascular permeability
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M2 macrophage Foam cell

Retinopathy Neuropathy Diabetic complications

Nephrbpathy

Inflammatory mechanisms linking diabetes-induced vascular damage and the development of
diabetic complications. Hyperglycemia co-existing with hyperlipidemia, elevate proinflammatory
cytokines (IL-6, TNF-a, etc) and chemokines (CCL1, CXCL1, etc) and reactive oxygen species
potentiates monocyte adhesion and releases of pro-inflammatory modulators, which further
enhances vascular recruitment of monocyte and inflammatory response through positive feedback
manner. Hyperglycemia-evoked vascular inflammation potentiates endothelial dysfunction (blunted
vasodilation and increased vascular permeability) and triggers vascular damage, thereby promoting
the development of various diabetic complications, such as diabetic kidney disease, diabetic

retinopathy and diabetic peripheral neuropathy.




Bénh dong mach ngoai bién (PAD) bénh nhan
DTD

- €O Xu huong phat trién & cac ddng mach
ngoai vi cua ban chan va chan

- ting gap 2-8 l1an & so vdi khong DT
- ty € 50% bénh nhan bi loét ban chan BbTb

- rat guan trong trong dy bao chira lanh vét loét
f()’hchan cing nhuw cac bién chwrng nghiém trong
ac

- la_ moét thach thire khi phat hiénvi Bn BDTD thuwong
thiéu céc triéu chirng dién hinh, chang han nhw
dau twng con (dau khi nghi ngo’l) ngay ca khi
da mat mot so to chirc nghiém trong.



Mechanisms of pathology

Vascular inflammation
CRP: promotes leukocyte adhesion, coagulation, and chemotaxis;
inhibits eNOS; impairs fibrinolysis
TNF-a and IL-6: activate NF-kf3, leading to thrombogenesis;
promote leukocyte migration and adhesion, increasing plaque
instability / rupture
Endothelial cell dystunction
Decreased NO production: inhibits vasodilation
Increased reactive oxygen species: inhibits vasodilation
Increased AGE production: is proinflammatory; induces leukocyte
chemotaxis, adhesion, and transtormation into foam cells
Vascular smooth muscle cell derangement
Tissue factor production: proatherogenic; procoagulation
FGF and TGF-a: Extracellular matrix production
Impaired synthesis of collagen: destabilizes plaque
Apoptosis of VSMC: increases risk of plaque rupture and thrombosis
Increased production of endothelin-1, angiotensin Il , and

¢  prostanoids: leads to vasoconstriction



Mechanisms of pathology

Platelet dystunction
Enhanced uptake of glucose: increases oxidative stress; decreased
NO production
Upregulation of P-selectin, GP I b, and GP ll b/ lll a receptors:
promotes platelet adhesion and aggregation
Calcium dysregulation: increases platelet ageregation
Hypercoagulability
Increased tissue factor and FVIl production: enhances coagulability
Decreased antithrombin and protein C synthesis: enhances coagulability
Rheology
Elevated blood viscosity
Increased fibrinogen production
Impaired arteriogenesis
Inhibited sensing of shear stress

Decreased monocyte and growth factor signaling
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Atherogenesis Atherosclerosis progression Atherothrombosis
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Bénh DM chi dudi (PAD) ¢ bn DTD lién quan
- tang san xuat AGEs, stress oxy hoéa va viém.
- tinh trang rai loan chuyén héa thuan loi huyét khdi xo vira
(réi loan ddng mau, roi loan chirc nang tiéu cau va gay v
mang xo vita, lam tang toc doé tién trién).
- Tang glucose hinh thanh AGEs, mét loat cac phan t&r do
twong tac gilra nhdm keton cua phan t&r glucose, hoac
aldehyde, va cac nhém amin cua protein.
- Tang céc thu thé truyén tin hiéu cho AGEs (RAGE) biéu hién
& mot so loai té bao
Gia tédng biéu hién RAGE trong viém man tinh va DTD tip 2



Hyperglycaemia-induced oxidative stress Sulphoraphane,
Hydrogen sulphide,
Resveratrol,
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Sy twong tac gilka RAGE va cac phéi tir lam phat trién PAD.

Sw lién két ctia AGEs v&i RAGE ndi mo tang céac loai oxy phan
ung (ROS) dan dén RLCN ndi mac thong qua viéc bat hoat NOc
ngudn goc t ndi moO va hoat ddng tdng hop NO ndi mé (eNOS)
khéng lién két.

Sy twong tac nay kich thich sw biéu hién clia mét s cytokine
tién viém (TNFa, IL-1a, IL-6, ICAM) -1, VCAM-1 va E-selectin) ,
gop phan gay tén thwong mach mau.

AGE thic day qua trinh chét theo ap trinh va &c ché sy di
chuyén cla cac té bao ndi md nguyén thuy, qua doé ghi nhan vai
tro bénh ly ctia cac phan ti trén trong sy suy giam tao thanh
mach & cac chi thiéu mau cuc bé.
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Tang Glucose mau gay ra stress oxy hda vdi viéc san xuat
ROS va cac loai nito phan irng (RNS)

PTD ciing lién quan dén tinh trang viém man tinh, tdng cac
cytokine tién viem (CRP, TNF- a va IL-6) gop phan phat trién
cua PAD

Tang LDL-C va ROS dan dén tang qua trinh peroxy héa lipid
va qua trinh oxy héa cua LDL-C .

Thu thé oxLDL-C gidng lectin 1 (LOX-1) dwoc biéu hién qua
murc trong DTD va su twong tac giltra oxLDL-C va

LOX-1 tdng san xuat ROS bang cach kich hoat enzym
NADPH oxidase.

Nong do LOX-1 huyét thanh lién quan dén chi s6 ABI, hién la
chi diém PAD & bénh nhan DTD



PTD lam tang nguy co’ hinh thanh huyét khoi (PAI-1, von
Willebrand (VWF) va fibrinogen) tham gia vao su tién trién cta
PAD va lam cho mang xo vira dé bi v& hon.

Biéu hién clia YKL-40, mét phan t&r dwoc tiét ra bdi cac dai
thwe bao trong cac ton thwong XVDM va co lién quan dén vé
mang bam, dwoc phat hién thay bénh nhan bi PAD va tham chi
con tang l1én & nhirng ngudi cé dong thdi DTD + PAD

Co chat metalloproteinase (MMPs) gop phan vao tinh dé bi tén
thwong ciia mang bam théng qua sw suy thoai cda protein nén
ngoai bao

Nong dd MMPs huyét twong twong quan véi sw phat trién va
moc dé6 nghiém trong cua PAD.

AGEs, CRP va oxLDL thuc day san xuat MMP-9, do d6 lam
tang nguy co thodi hdéa cua bao xo trén mang vira ddng mach.
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VOI hoa dong mach ( Monckeberg sclerosis)

R BAyG 29

Arterial stiffness

Increased central aortic pressure and left ventricular afterload
and lowered central diastolic and coronary perfusion pressures,
leading to subendocardial ischaemia and interstitial fibrosis.



Phan gial doan voi hoa mach mau

Proposed Fluroscopy/DSA based Peripheral Artenal Calcaification
Scoring Systems (PACSS): Intimal and medial vessel wall
calcification at the target lesion site as assessed by high intensity
fluoroscopy and digital subtraction angiography (D5A) assessed mn the
AP projection.

Grade 0: No visible calcium at the target lesion site

(Grade 1: unilateral calcification <2 S5cm: a) intimal calcification:

b) medical calcification; ¢) mixed type

(Grade 2: unilateral calcification > 5cm: a) intimal calcification:
b) medical calcification; ¢) mixed type

(Grade 3: bilateral calcification << Scm: a) intimal calcification:
b) medical calcification; ¢) mixed type

GGrade 4: bilateral calcification = 5cm; a) intimal calcification:
b) medical calcitication: ¢) mixed ty




Béenh ly da dong mach

Patients with
Risk Factors

and No Disease
Proportion of PAD

patients with CAD
and/or CBVD =61%




* Thi€u mau chi dudi do bénh Iy vi mach ngoai bién
PTD phdi hop thiéu mau cuc bd dudi dang viém
ddng mach hai chi dwdi la mot trong nhirng bién
chirng quan trong gép phan lam tram trong cho
bénh ban chan DTD.

* Tylém
bénh n
duocp

e Bénh T
duoi la
PTD da

ac bénh xo vita déng mach ting 1én &

nan DTD va tién trinh tu nhién clda bénh
hat trién.

K ngoai bién DTD va thiéu mau cuc bo chi
hai bénh ly I&n ctiia ban chan ngudi bénh
n dén cac dac diém dac trwng cla loét ban

chan (bénh than kinh va thiéu mau cuc bd) va
bénh ly than kinh-kh&p Charcot.



‘ 4.3. Ban chan
Than Kinh—-Xwong Khéop Charcot
trén bénh nhan bTb






Tén goi Bénh khé&p Charcot (Charcot arthropathy),
Bénh xwong khop Charcot (Charcot ostearthropathy)
bénh than kinh xwong khép (neuropathic
osteoarthropathy)

Ti l& hién mac tw 1-7,5%.

Tudi trung binh 1a 60

PbTb trén 15 nam.

Phu thudc vao bénh than kinh BTD va PM2CD.

BN c6 bénh Iy than kinh ngoai bién nhat Ia cam giac .
Bao gé[n gay xwong va trat khé'p ban chan xay ra voi
mot chan thwong rat nho

Phan loai dwa vao cac dang dac diém giai phau cua
pha huay khép va xuwong.






Co ché ban chan Charcot
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« 1.Co chée Than kinh - Mach Mau

* Giam lwong mau cung cap lam tang hoat ddng cla
hay cot bao, sé dan dén yéu moé xwong, cac xwong
& ban chan bi gay, khé'p ¢6 chan, ngon chan bi bién
dang.

« Gidm nhan cam cula than kinh ngoai bién lam khéng
cam nhan dwoc khi va cham vao da long ban chan.
tao co hoi dé cac vét thwong nho co thé tién trién
thanh nhiém tring nghiém trong.

« Nguy hiém 1a nguw®i bénh khéng cdm nhan dwoc khi
gay xwong ban chan xay ra do ton thwong than kinh
cam giac.



« Giam bién d6 van déng cua khdp do hién twong
glycosyl hoa ctia mo lién két.

« Nhirng yéu to trén tac ddng Ién ban chan va pha
hay cau tric binh thwdng cla no.

« Ban chan sé bi bién dang va khéng con linh hoat.

« Néu tiép tuc di ding sé dan dén tdén thwong gay
thém tram trong va bién dang khép, cac goc xwong
gay nhé xudng tao ra nhirng diém loét da & ban
chan nguoi bénh.

« Nhirng ton thwong va bién dang xwong — khép
dan dén ban chan Charcot
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Cycle of pathophysiology of Charcot osteoarthropathy



2.Co’ ché phan (rng viém

« Khi ton thwong xay ra cung vi tri (gay xwong nhd, trat
kh&p nhe hoac gay xwong) giai phong cytokine gay
viem ( TNF-a va IL 1PB).

« Hai cytokine da dwoc gidi phéng xuat hién dé kich
hoat cua lién két RANK ( Receptor activator of
nuclear factor-kB (NF-kB) ligand), do do lam tang yéu
t6 phien ma NF-kB.

» Két qua trén gay kich thich sw trwéng thanh cda hay
cot bao, trong do tiép tuc an mon xwong.

« Bay la co ché mé dwong cho vong xoan bénh Iy cla

gay xwong, viém, tai trong bat thwdng va ti€u xwong.



RANKL
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RANKL : Receptor activator of nuclear factor-kB (NF-kB) ligand




«Yéu td khac bao gom:

« Than kinh giao cdm & ngoai vi dan dén tang
lwu lweng mau ngoai vi- sung huyét va nhiéu
hon nira gap trong viem.

« Lodng xwong ngay tw tredc da duwoc thay
trong bénh BDTD théng qua mot sd co ché, va
diéu nay dan dén céac bénh nhan BTD dé bj
gay cac xwong nho.

« Sw qua tai co hoc bat thuwong.
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Diabetic Polyneuropathy: Pathogenesis and clinical findings

Hypoinsulinemia Hyperglycemia

N Intracellular glucose levels

This produces an excess of glycolysis intermediates & products
of glycolysis (i.e. sorbitol & fructose; AGE; Protein Kinase C)

|

{ Neurotrophic factors
(i.e. nerve growth factor,
brain-derived neurotrophic
factor, neurotrophin-3,
IGF, & VEGF)

l

{ stimulus for
peripheral nerve
maintenance and repair

\

Impaired peripheral
nerve repair
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activation results
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Advanced Glycation End
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glycolysis, which means that
some end products have a
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inducing inflammation, vascular
permeability, procoagulant
activity & monocyte influx

 Oxidative stress

Haotian Wang
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Polyol Pathwa
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(i.e. sorbitol &
fructose)

v

Excess glucose is
converted to
sorbitol, which
accumulates in cells

Abbreviations:

AGE - Advanced Glycation
End Products

IGF - Insulin-like Growth
Factor

VEGF - Vascular

Nerve hypoxia & impaired repair mechanisms leading to dysfunction & loss of peripheral nerves

Y

A

Endothelial Growth Factor
PKC — Protein Kinase C
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Small myelinated fibers ~ Large myelinated fibers
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Legend: Pathophysiology Mechanism  Sign/Symptom/Lab Finding Complications | Published April 28, 2014 on www.thecalgaryguide.com




* Microneurovascular
dysfunction with loss of
nociceptive reflex and
inflammatory response

» Vasomotor Ischemia due to
dysfunction with tibial/peroneal artery
arteriovenous occlusive disease
shunting

Toes curled

* Capillary basement in “claw” position
membrane thickening
with altered capillary
exchange

* Glycation of matrix
proteins \/

* Loss of apocrine/ Cavus deformity Diminished
eccrine gland function  With increased pressure sensation

under metatarsal heads



« DAU HIEU X QUANG.

« Eichenholtz (1966) 3 giali doan
(a) GD phat trién : swng mé mém, tran dich bao khép,
ban trat khé'p, manh v& sun, bao mon sun khdp va
sun dau xwong thiéu xwong khuyéch tan, giam
khoang gian khdp va v& xwong.
(b) GD hop lai : hoi phuc tdn thwong mé: qua trinh
viém giam, manh v& nho dworc tiéu di, hinh thanh
mang xwong, cac manh v& xwong nodi v&i xwong ké
can va on dinh khép bi anh hwéng.
(c) GD tai cau trac: cng hdéa sun dau xwong, sw hoa
xwong clia day chang va sun khép. Kha nang
chuyén déng kh&p giam va cé thé thay sw hop nhat
va lam tu cac manh v& xwong dai



Stage 0: charcot in

Stage I: destruction

Stage II:
coalescence

Stage
remodeling

Sursewn

no deformity. MRI
shows bone
oedema and sftress
fractures

X-rays show
periarticular  bone
debris  formation.
subchondral bone
fragmentation,
subluxation.,
dislocation,
fracture,
deformity.

!

X-rays show callus
formation., bone
sclerosis, fusion of
bone  fragments,
absorption of bone
debris, + deformity.

X-rays

rounding
smoothing

bone fragment
with decrease in
sclerosis, leading
to consolidation,
joint collapse,
fibrous ankylosis,
+ deformity.

Lalltile!
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bone
joint

More
erythema,
minor
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instability

Less swelling, less
erythema, less
warmth; major bone
deformity, joint
instability

No swelling,
erythema,
warmth; fixed
bone  deformity,
joint stiffness

no
no




Sanders and Frykberg (1991)

Pattern IV

1l

Pattern Ml

Levels of involvement
Diabetic Charcot foot

Naviculocuneiform joints
Talonavicular & Calcaneocuboid joints

Pattern Il

15%

® |PJs & phalanges
® MPJs & metatarsals

Pattern |

® | isFranc - Tarsometatarsal joints




Phan loai Sanders va Frykberg (1991)

¢« Dang I: Phia trw&c ban chan
(gom khép gian ngén chan,
xwong dot ngon chan, khép
ban ngdn chan, phan xa
xwong ban chan). Tan suat
26-67% va kem voi loét &
dau xwong ban chan.
Dang II: khép ¢ ban chan.
Tan suat 15-48%. thworng
gay ra xep gilra ban chan va
bién dang ban chan hinh
vong (rocker-bottom foot).

Dang lll: khép xwong thuyén xwong chém, khép xwong
thuyén xwong sén va khop xwong got xwong hop. Tan suat 13
32%. N6 thwdng gay ra xep gitra ban chan va bién dang ban
chan hinh véng, dac biét khi né két hop véi dang




« Dang IV: kh&p mat ca chan,
Kh&p xwong sén xwong got.
Mac du dang nay chi chiém
3-10% cac trweong hop bénh
than kinh-xwong khép, luc
nao nd cling gay ra bién
dang cau tric ndng va chirc
ndng mat ca chan khdng
virng.

Dang V: xwong got, gay bat ra cGaIméu sau xwong got.
Dang nay thi khdng co trong thwc té bénh than kinh-xwong
kh&p, vi khéng co sw tham gia ctia khop. Day 1a dang hiém



J W Brodsky (1993)




Schon L.C. (1998)

\.:— Type IV




4.4.Co ché loét & Nhiém Khuan
ban chan dai thao duwong
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Diabetic Foot: Pathogenesis and clinical findings Chioelabrie  HunaTari

Hamna Tarig
Dillan Radomske loseph Tropiano
Hyperglycemia Karin Winston*®
Increased intracellular glucose * MD at time of publication
Palyol Pathway Hexosamine Pathway Glycosylation Increased PKC Activity Hypoinsulinemia
l l l l Decreased insulin in blood
Excess glucose enters Excess glucose deflects Gls AGE cause increasing Artery wall thickening as a l
Polyol pathway = into the HP = production of cytogenetic dysfunction —»  result of WBC invasion and Impairment of
reduced to sorbital which UDMAG which alter TFs and inflammation smooth muscle proliferation peripheral nerve repair
accumulates in cells essential for cell function / l mechanisms
Oxidative stress Ischemia Accelerated nerve

Abbreviations: \/ deterioration

AGE - Advanced glycation end products Peripheral vascular disease and neuropathy
PKC = Protein kinase C

UDNAG - Uridine diphosphate-N-acetyl glucosamine v Adverse outcome:
HP — Hexosamine Pathway Diabetic foot Ulcer formation, infection and collapse of
Gls — Glycolytic intermediates Foot affected by ulceration and deformity associated arch can ultimately Igad to deformm_f and in
TFs — Transcription factors with neurovascular disease in a person with diabetes many cases amputation of foot and limb
Charcot Arthropathy Foot Ulceration Osteomyelitis
Progressive and Breakdown of skin Infection of bone
destructive arthropathy and soft tissue
¢ ¢ l
Localized inflammatory response Sensory and motor neuropathies result in Contiguous spread of bacteria
and impaired vascular smooth inopportune loading of the foot, resulting in from superficial tissues results in
muscle as a result of sensory, motor skin/soft tissue degradation. Healing is impaired inflammation, exudate formation,
and autonomic neuropathies due to the decreased blood supply as a result of and bone necrosis
microvascular damage
l V l
Collapse of arch Ulcer formation Infection

Legend: Pathophysiology Mechanism  Sign/Symptom/Lab Finding Complications | Published NOVEMBER 15, 2017 on www.thecalgaryguide.com
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Khuyén cdo ADA 2021
Cham soc ban chan BTD N

-Association.




MICROVASCULAR COMPLICATIONS AND FOOT CARE

e Cham soc ban chan bénh nhan DTD

11.31. Can danh gia toan dién ban chan bénh nhan BTD it nhat hang ndm dé
xac dinh cac yéu td nguy co gay loét va cat cut chi. B

11.32. Bénh nhan cé bang chirng vé mat cdm giac hodc trwdc dé d3 bj loét
hodc cat cut chi nén dwoc kiém tra ban chan ctia ho méi lan kham. B

11.33. CO tién sl loét, cat cut chi, ban chan Charcot, nong mach hodc phau
thuat mach mau, hat thudc 14, bénh vong mac bTb, bénh than bTb va danh gia
cac triéu chirng hién tai ctia bénh than kinh (dau, rat, t&) va bénh mach mau
(mai chan, dilac cach hoi).B

11.34 . Viéc kiém tra phai bao gdm quan sat da, danh gia bién dang ban chan,
danh gia vé than kinh (kiém tra soi don 10g) v&i it nhat mét danh gia khac: dau
cham chich, nhiét dd, dd rung am thoa), va danh gia mach mau bao gém ca
mach & cang chan va ban chan.B

11.35 B&nh nhan cé céac triéu chirng nhuw di I&c cach hoi hodc gidam hoac
khéng c6 mach mu chan nén dwoc chuyén dén kiém tra chi s6 ABI va thdm
do thém vé mach mau néu thich hop. C

Connected for Life



11.36. Phwong phép tiép can da phwong thire dwoc khuyén nghi cho
nhirng nguwoi bi loét ban chan va ban chan cé nguy co cao (vi du, bénh
nhan loc mau va cé ban chan Charcot hoac bi loét hoac cat cut chi trwdc
do). B

11.37 Chuyén dén cac chuyén gia chdm soc ban chan nhirng bénh nhan
hat thudc 1a hodc co tién st bién chirng chi dwdi trwdc dd, mat cdm giac
béo vé, bat thwdng cau trdc hodc bénh déng mach ngoai vi d& dwoc cham
s6c dw phong lién tuc va theo dbi sudt ddi.C

11.38 Cung céap thong tin giao duc tw chdm séc ban chan phong ngtra
chung cho tat ca bénh nhan dai thao dwong. B

11.39 Khuyén céo st dung giay dép chuyén dung cho nhirng bénh nhan
PTD c6 nguy co cao bao gdm nhirng ngwei bi bénh than kinh ngoai bién
nang, bién dang ban chan, loét, hinh thanh vét chai, tuan hoan ngoai vi bi
gidm hodac tién st cat cut chi. B

Gmgrican
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MICROVASCULAR COMPLICATIONS AND FOOT CARE
]

The risk of ulcers or amputations is increased in people who have the
following risk factors:

e Poor glycemic control

* Peripheral neuropathy with LOPS

e Cigarette smoking

* Foot deformities

* Pre-ulcerative callus or corn

« PAD

e History of foot ulcer

* Amputation

e Visual impairment

e CKD (especially patients on dialysis)

émg;ican
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Bénh ban chan dai thdo dwong
trong Dai Dich COVID-19




ICAM-1 levels in patients with covid-19 with diabetic foot ulcers: A

prospective study in southeast asia
Mendy Hatibie Oley *™ %", Maximillian Christian Oley “*¢, Billy Johnson Kepel

a
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Results: Of the 20 patients included in this study, 55% were male (n = 11) and 45% were female (n = 9). The
mean age was 52.9 + 1.9 years. ICAM-1 levels in patients with DFU in the COVID-19-positive group were
significantly higher than those in the COVID-19-negative group (median 317.2 vs 149.2, respectively; p < 0.001).
Serum levels of ICAM-1 reduced significantly in patients with DFU in the COVID-19-positive group were
significantly higher than those in the COVID-19-negative group after debridement (median 312.5 vs 130.3; p <




@ medicina

Review

Diabetic Foot Disease during the COVID-19 Pandemic

Andrew J. M. Boulton

Table 2. Similarities between those diabetic patients at risk of a poor outcome if hospitalised due to
COVID-19 and those at risk of diabetic foot ulceration.

At-Risk Populations

For Mortality in those with Diabetes
Admitted with COVID-19 in Wuhan [4]

Older Older

Male Male

Poor glycaemic control Poor glycaemic control
Hypertension Hypertension

CV Disease Other diabetic complications

For Diabetic Foot Ulceration [8,9]

Medicina 2021, 57, 97. https:/ /doi.org/10.3390/ medicina57020097




Table 1—Data for patient contacts pre- and post-lockdown in the two cities.
Clinic visits Telecare Home (domicile) visits Hospitalization

Manchester
Pre-lockdown 373 0 13
Post-lockdown 208 78 2

Los Angeles
Pre-lockdown 282 0 0 18
Post-lockdown 86 113 0 6

Telecare refers to either telephone or video consultations. Home (domicile) visits refers to home
visits for treatment by a podiatrist.

Sav:i_ng the Dj_abetj_c Foot During Laura Shin,* Frank L. Bowling,’

David G. Armstrong,” and

the COVID-19 Pandemic: A Tale of e/ oo™

Two Cities

Diabetes Care 2020;43:1704-1709 | https://doi.org/10.2337/dc20-1176




KET LUAN

Bénh ban chan dai thdo dwong la mot trong nhirng bién chirng
nghiém trong nhat cta bénh dai thao dwdng nhung cho dén nay van
chuwa duoc quan tam mot cach dung murc.

Co ché& bénh sinh phirc tap v&i nhiéu yéu to lién quan, trong do vai
tro bién chirng than kinh, mach mau, bién dang xwong khép va
nhiém trung rat quan trong

Poan chi dudi la bién chirng gay tan phé khéng nhirng tac déng sau
sac dén chat lvong song cla ngudi bénh ma con I1a gdnh nang kinh té
vé cham sdc lau dai cho bénh nhan doi véi gia dinh, cac chuyén giay
té, cac co s& cham sdc strc khde va x3 hdi ndi chung.

Chién lwoc bao gom cac bién phap du phong, gido duc bénh nhén,
chan ddan s&m, diéu tri va theo ddi bénh ban chan dai thdo dwong
vOi s phoi hgp da chuyén khoa sé dwoc trinh bay trong chuong
trinh CME ngay hém nay hy vong gitp cho cac déng nghiép nhirng
théng tin cAp nhat nham cai thién chat lwgng quan ly bénh ban chan
dai thao duong tai nuwdcta.



Chan thanh cam on su quan tam
va theo d6i cta Quy dong nghiép




