NS NS NS NS NS N TN NS N N NS N N N N N N N N AN AN X

=X

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

@ ASUNET

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

N AN AN A AN AN A AN AN NN NN EAEEANEENEAE N

=




=X

Y7
12

SN NN N NN NN NN AN N NN/

it | o ek | S
@ ASUNET

et | i ekl | S
(o pSetel | (i ) G gl

i el
@ ASUNET

4 '

5
*

* &

U

by edead]
he S

Ll

ds2
ol
.

€
MONA MAGHRABY

BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

oA DEAD DA ADEEADEDEAE AN EADE=

PR AR A A A A A A A A



BRSES CSED P EEo N EE0 N STON STON STON SEON SEON ST N STV SEONSEEN SEONSEONSEON SEON SEON SEON STV ST SE0 N

=X

il o ==
@ ASUNET

et | i ekl | S
(O el 1§ w3 G ol

PORICE

b

*

b ey

2al) Gal j3Y) sla Jadad

* ® o0

A Balal) ¢ alial) 4l
b 9 i 38 daadall ol BY) ol o

s

19 ol § bl d| ot el
(o=t

»

@ ASUNET
N]
Loy daa

(ol
it

il §
9
4y

»

okl e
o

<

MONA MAGHRABY
AN AN AN NS NE AN NEENES

SN NN N NN NN NN AN N NN/

PR AR A A A A A A A A

=




Retrograde intramedullary I
nail versus External fixator in ]
arthrodesis of Charcot ankle: |

A Systematic Review

A Systematic review for partial fulfilment of master degree in
orthopaedic surgery ]

|

Presented By i

Ahmad Mubammad Abdel Aziz Borham |
M.B.B.Ch., Cairo University B

Supervised by

\

Prof. Dr / Fady Michael Fahmy i
5"0

Assistant Professor of orthopaedic surgery 5
Ain Shams University ﬁL

5"0

Dr / Mohammed Ali lbrahim 5
Lecturer of orthopaedic surgery

Ain Shams University s

f“

]

Faculty of Medicine - Ain Shams University H

2020. i






o lale o lololale o lo o lale ool la il b lo b ba b bu La b b L L L b L U L 8 L U L B i 8 L B U U L B i Cr B 8 U 8 8 8 Ui 8 8 B Ui 8 8 i U 8 8 U
tititicititiviititititiitiiritititiciiciitiiiditititititititivivitititititiniririsiriniititiciciciciciriciricitititititine
te, L
a\ %%'
- et
bz 1 2%
123 = bz
2 =
123 ) 124
L «3 g
ab' @W
H \ Wz
tz [ 25
Z, iz
ab' ~— @W
- Loy
te o 124
s -
s \ &t'
- L ooy
ts ha 12
o b 4
1 24 -— 1 2%
1 2 125
L e
tr \* t
iy b
12 \ 125
“z &
o \

AN
)
A
SR

te be,
e 3 A
tz = 4z

2, o Z
ts - 154

’
Y

L

I
i3y pdas
Ve

)

OOty

° 2
1 4
i

TV Vv ey
7
n K) 4 g
¢ e
Lad
(\ . o) &
SRR

m\ te
aw.@ﬁ Crlo ol o lalalelalalololalplolalalelo b o bala lalolo b lola e laln Lala lala b ba b bala ba bu ba bp b ba b L bp L b 8 8 8 Ui L 8 Ui 8 U 8 U U aw‘
L o L C C Z M C o M M P M I P M M L S M I P L S e o L P o o e P L L P s e M P B L s e L L L S o o P P P o e s 9






TTTTFTTTTTTTTTTTTTTETTTTTT

ACKNOWLEDGMENT

First and foremost, I would like to thank ALLAH, the
most gracious, the most merciful, for helping me to finish

this work.

I would like to express my deepest gratitude and
appreciation to Prof. Dr / Fady Michael Fahmy, Professor
of Orthopedic Surgery and Dr / Mohammed Ali Ibrahim,
Lecturer of Orthopedic Surgery, Faculty of medicine, Ain
Shams University, for their supervision, meticulous revision,
cooperation, and patience. Without their effort, our work
wouldn’t have come to existence.

I am very thankful to all members of Orthopedic
Department, Faculty of Medicine, Ain Shams University, for

their cooperation and support.

Then I wish to express my sincere gratitude to Dr /
Mohammed Abdelaziz Elsherbiny, the head of orthopedic
surgery department, Abo-Qir specialized hospital, for

continuous affording of his knowledge and experience.

Finally, I would like to thank my parents and sisters,

who believed in me and helped me all the time.

Ahmad Borham

Ear dr de e Ao do o de Lo do O e Ao do de Ao Ao Qo O Ao Ae Ao Qe O e Ae Ao O O e Le 4o O O Ar e
e ie de de de de Ao de de Ao e e de de Lo G de Ao G e de O e de 0 e Ao Qe e Lo Qo de e de O e 4o

TTTTFTTTTTTTTTTTTTTETTTTTT






List of Contents

Title Page No.
List of abbreviations III
List of Tables v
List of Figures A"
Introduction 1
Anatomy of ankle joint 3
Biomechanics of ankle joint 11
Pathophysiology of CNO 19
Clinical Presentation of CNO 22
Classification of CNO 25
Management of CNO 35
Aim of the work 44
Methodology 45
Results 49
Discussion 61




Summary and conclusion 66

Recommendations 67

List of references 68

Arabic Summary )




List of Abbreviations.

Abbreviation Full Term
CNO Charcot Neuropathic Osteoarthropathy
CRP C-Reactive Protein
DVT Deep Venous Thrombosis
EF External Fixator/ion
EKB Egyptian Knowledge Bank
ESR Erythrocyte Sedimentation Rate
IL-10 Interleukin-10
IL-6 Interleukin-6
IMN Intramedullary Nail
OM Osteomyelitis
RANKL Receptor Activator of Nuclear Factor

Kappa-Beta Ligand

RCT Randomized Controlled Trials
RD Risk Difference

ST Subtalar joint

TC Talo-calcaneal joint

TNF-alpha Tumor Necrosis Factor-Alpha

TT Tibio-talar joint




List of Tables.

Table No. Title Page
No.

Table (1) Natural history of Charcot arthropathy: 27
Eichenholtz stages

Table (2)  Charcot arthropathy of the foot and ankle: 28
Brodsky anatomic classification

Table (3)  Description of Total sample size, Number 50
of diabetics, Type of intervention, Mean
age distribution, and follow up years in
each study.

Table (4)  Description of Charcot stage, ulcer/ 51
infection status, arthrodesis site and
approach for all population included in the
four studies.

Table (5)  Description of fusion rates, healing times 52
(In weeks).

Table ()  Description of rates of revision surgery 54
(excluding amputation), and hardware
infection.

Table (7)  Description of rates of wound infection, 56
amputation, and postoperative non-
weight bearing period (in weeks).

Table (8)  Summary of total/average results of each 60

point of comparison between IMN and EF
of the four included studies.

AV



List of Figures.

Fig. No. Title Page
No.

Figure (1) Ankle Joint. 3

Figure (2) Articular surface of ankle joint 4
(talus).

Figure (3) Syndesmotic  ligament  (Anterior 5
view).

Figure (4) syndesmotic ligaments (Posterior 6
view).

Figure (5) Lateral collateral ligaments of the 6
ankle.

Figure (6) Medial collateral ligaments of the 7
ankle.

Figure (7) Average angle between the (CFL) and 12
(TFLs) in the sagittal plane.

Figure (8) The axis movement of ankle joint 15
clinically.

Figure (9) Brodsky Anatomic Classification of 28
Charcot Arthropathy.

Figure (10)  Type 1 Tarsometatarsal (Lisfranc’s) 29
Charcot arthropathy (X-Ray and
Photo).

Figure (11)  Type 2: Chopart’s/subtalar Charcot 30
arthropathy (X-Ray).

Figure (12)  Type 3A: Ankle Charcot arthropathy 31
(X-Ray).

Figure (13) Type 38B: Calcaneus Charcot 32
arthropathy (X-Ray).

Figure (14) Type 4  Charcot arthropathy 33

involving multiple regions. (X-Rays
and Photos).




Figure (15)  Type 5: Forefoot Charcot arthropathy 34
involving the metatarsophalangeal
joints (X-Ray).

Figure (16)  Early postoperative and post-removal 39
of EF radiograph for Charcot ankle
arthrodesis (X-ray images).

Figure (17)  Preoperative and postoperative ankle 41
X-ray images of IMN Charcot ankle
fusion.

Figure (18) PRISMA flow chart for study 49
selection.

Figure (19)  Demographic Data. 50

Figure (20)  Forest plot of analysis of fusion rate. 52

Figure (21)  Clustered column chart of fusion rate. 53

Figure (22)  Clustered column chart of healing 53
time (in weeks).

Figure (23)  Forest plot of analysis of revision 54
surgery.

Figure (24)  Clustered column chart of revision 55
surgery.

Figure (25)  Forest plot of analysis of hardware 55
infection.

Figure (26)  Clustered column chart of hardware 56
infection.

Figure (27)  Forest plot of analysis of wound 57
infection.

Figure (28)  Clustered column chart of wound 57
infection.

Figure (29)  Forest plot of analysis of amputation 58
rate.

Figure (30)  Clustered column chart of amputation 58
rate.

Figure (31)  Clustered column chart of post- 59

operative non-weight bearing period
(in weeks).

Vi



