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Abstract

Treatment of intra-articular fractures of the distal radius by bridging
external fixator augmented by percutaneous K-wires to restore articular
congruity and anatomical parameters (radia height , radial inclination ,
volar tilt) .

Aim of the work is to detect functional and radiological outcome of
treating intra-articular fractures of the distal radius by bridging external
fixator augmented by percutaneous K-wires .

Keywords : intra-articular , distal radius , bridging external fixator , K-
wires, articular congruity , anatomical parameters.



Acknowledgement

| would like to thank prof.Dr.lbrahim Taha Al Geady ,professor
of orthopedic surgery ,faculty of medicine .Cairo university ,for his

support to mein his department .

| would like to thank Dr.Abo Bakr Zein ,lecturer of orthopedic
surgery ,faculty of medicine .Caro university ,for his supervision

guidance and help in finishing and fulfillment of thiswork .



Dedication

To my parents who supported me step by step in my life and my
work reaching my goals.



INrOAUCTION ... e e e 1
Anatomy and biomechanics of distal radius ........................... 4
Mechanism of injury and types fractures ..................cooveeenee. 18
Fracture healing and complications ................ccooivivieeennn. 28
Management of distal radius .............coooviiiiiiiiii 41
Patients and methods ..., 60
RESUIS .o 70
Case Presentation ..........oooveiiiiiiiiiii i 73
1o 0 1] o] [ TP 90
CONCIUSION ..ot e e e e e e e 93
SUMIMATY .ottt e e e e e e e e e e e eaas 94
REfErenCeS ... 96



List of figures

(fig.1): Anatomy of distal radius and ulna................cooooviceenn e, 4
(Fig.2) Coronal view of distal articular surfac............cccvvvvvivniiinnnnenn. 5
(Fig.3) Ligamentous of WriSt JOINt..........c.ooviviiiiiiiii e, 6
(Fig.4) Normal radial inclination,volar tilt.................cc e v eivieiiinnnnn. 7
(fig.5) Normal anatomical height inclination of thkradius................ 8
(fig.6) Normal palmar tilt of distal radius................coviiiiiiiiiinnn. 9
(fig.7) Volar aspect of distal radius............ccooei v e s 13

(fig.8) Ligaments attached to palmar and dorsaleetspf Distal

FAAIUS . .. e e et e e e e e e e e 16
(Fig.9) Frykman classification of distal radius.........ccc..cooeviiennnn, 21
(Fig.10) Triangular fibrocartilage anatomy...............coovviiienennnn.n. 31
(Fig.11)Extensor polliCiS loNQUS..........coiiiieiieeeeeeecee e 33

(Fig.12) Ulnar variance (left), positive ulnar \ace , the radial border

of the ulna is elevated (middle), negative ulnariarece , the radial

border of the ulna is depressed (right)..........c.cooiiiiiiiiiiiiienen. 34
(fig.13) k-wires fixation of distal radius........c..ccoevviiiiiiiiiiiii 44
(figl4)Additional trans-ulnar K-wire............ccovoiiii i 44

(fig.15)External Fixator and Schanz..................... e evvvvveenn. 48
(fig.16)k-wire inserted from radial styloid.................o e, 67

(fig.17)Skin incision to introduce proximal schanz........................ 68



(fig.18)Insertion of distal schanz...............ccoooiiii i, 69

(fig.19) Preoperative anterior / lateral X-rays.......coceeeeeiieiieiinnannnn 73
(fig.20) Intraoperative view on image intensifier...............cccccceee.... 74
(fig.21) Five weeks postoperative........ccoovev i iii i e 74
(fig.22) Two months after k-wires and fixator remabv..................... 75
(fig.23) Postoperative hand appearance.............coveveievieiieineiinannnns 76
(fig.24) Preoperative anterior view showing thecfwae.................... 77
(fig.25) Lateral VIEW.......c.uii i e e e e 77
(fig.26) Immediate poStOperative X-raysS......cccccceeeeeeeeerriieeeeeennnneeeeens 78
(fig.27) Three weeks postoperative.........ccocvvi i i, 79
(fig.28) Hand and finger movement with fixator.......................... 80
(fig.29) One month following k-wires and fixatomneval........................ 81
(fig.30) Hand and finger movement after removadiixdtor..................... 82

(fig.31) Preoperative anterior / lateral views..........coveeveeveveen.... 84

(fig.32) POStOPErative X-Fay ... ...ccuvue it it i 85
(fig.33) Four month after fixator removal................c.ooo it iiimnnnn. 85
(fig.34) preoperative anterior / lateral VIEWS..........ccomeevviiniiieninn. 86
(fig.35) C-T SCAN VIBW.....oiieiiiiiiee ettt e et eeeaeees 87
(fig.36) POStOPEerative X-rayS.......cuueriiies e e it 88
(fig.37) Two month following fixator removal.................. ;o venen. 89



List of tables

(Table 1). Classification dBindra for comminuted intra-articular

fractures of the distal radius..............ooeeeeeiiiiiii, 19
(Table 2).Frykman classification................ccccuvviieiieieeeeeeeinnnnnn. 20
(Table 3).McMurtry andJupiter classification..................... 22
(Table 4)Melone Classification............ccccceeeeeeeeviiiicceeee e 23
(Table 5).Articular iINCONGIUItY...........uuuiimccceeiiee e 39
(Table 6).Arthritis grading..........coooviiiiii i e e 39
(Table 7).Pre operative evaluation................ccccoieiiiinnnnnee. 61
(Table 8). Sex distribution of cases...........cccooevviiii i, 62
(Table 10).Distribution according to side of fraetu................ 62
(Table 11).Distributions according to period ofiéa¥ up.............. 63
(Table 12).According tdayo wrist Score...........ccocvvvvennennnnn. 70
(Table 13). Complications during follow up .................o.ouels 71

Vi



List of abbreviations

DRL Dorsal radiolunate
DRT Dorsal radiotriquetral
DRUJ | Distal radioulnar joint
EPL Extensor pollicislongus
FOOSH | Fall on out stretched hand
FPL Flexor pollicislongus
FTZ Fibrous transition zone
ORIF Open reduction internal fixation
PQ Pronator quatratus
RC Radial collateral
RLT Radiolunotriquetral
RND Reflex neurovascular dystrophy
ROM Range of motion
RSC Radioscaphocapitate
SBRN | Superficial branch of radial nerve
TFCC | Triangular fibrocartilage complex
VR Volar ridge
WS Watershed

VIl




Introduction

| ntroduction

Fractures of the distal radius is the most comnrawctdire of the
upper extremity, it represents approximately om#asof all fractures

treated in emergenc’

Common mechanisms in younger individuals includés feitom a
height, motor vehicle accident, or injuries susdinduring athletic
participation. In elderly individuals, distal rabtlfeactures may arise from
low-energy mechanisms, such as a simple fall frataading height”

Treatment of such injuries can be problematic aedhahding,
particularly when the fracture is severely commaautor has intra-
articular involvement. The incidence of complicagpincluding stiffness

and loss of reduction, has been reported to bégasas 319"

Acceptable radiographic parameters for a healemisad an active,
healthy patient include: Radial length: within 2 ® mm of the
contralateral wrist, Palmar tilt: neutral tilt (Qgtees), Intraarticular step-

off: <2 mm.Radial inclination: <5-degree 10§3.

External fixation has been extensively used tottneta-articular
fractures of the distal radius and has shown aabémtresults®**)
However, most of these studies include un-displacedminimally
displaced fractures along with unstable, commindtadtures® and in
many cases additional procedures are used to suepte external
fixation. ¢
Indications for external fixation would include tpaorary

stabilization in the management of open fracturigs goft-tissue
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compromise that may require repeat debridement ssodndary soft-
tissue procedures,external fixator can be usedttdsilizing fractures in
the setting of polytrauma.

Patient-specific management decisions should beematti a good
understanding of the specific injury. This wouldlude a radiographic
assessment as well as an evaluation for injuriiéacairpus or soft tissues
around the wrist. Other important conditions tosidar and rule out are
compartment syndrome or neurovascular compromise tritical to
have a good understanding of the patient’s sogébty, handedness, and
future activity demand®,

External fixation alone may be contraindicated whesufficient
soft tissue is attached to the fracture fragmentsoied, rendering closed

reduction unsuccessful.



Aim of the Work

Aim of thework

The aim of this prospective study is to look at the functional and
radiological outcome of comminuted, displaced intra-articular fractures of
the distal radius treated by external fixation with percutaneous pinning.
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ANATOMY AND BIOMECHANICS OF DISTAL RADIUS

The articular surface of distal radius is bicongawmngular, and covered
with hyaline cartilage. A smooth anteroposteridige divides the articular surface
into two facets: a triangular lateral facet, whadticulates with the scaphoid, and a
guadrilateral medial facet, which articulates vitike lunate. The medial surface of
the distal radius forms a semicircular notch cosdestth hyaline cartilage, which
articulates with the ulna head. This articulatiorldes the radius to swing around
the ulna® (fig.1,2)
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(fig.1) anatomy of distal radius and ulf.
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The lateral surface of the radius elongates irpooainent styloid process, which

gives attachment to the brachioradialis muscleligathents®
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(Fig.2) coronal view of distal articular surfaé®.
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The metaphysis of distal radius is composed prignai cancellous bone.
80% of axial load is supported by the distal rachngl 20% by the ulna and the
triangular fibrocartilage complex (TFCC). Reversdl the normal palmar tilt

results in load transfer onto the ulna and TFCE; regmaining load is then borne



