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Tratamento das fraturas instaveis da extremidade distal

do radio com desvio volar utilizando-se placa de apoio

Open reduction and fixation with a supporting plate for treatment of
unstable fractures of distal radius with volar displacement

Luis Epuarpo Lima be ANDRADE!, DEcio Jose be OLiveira?, Jose WAGNER DE BARROS®

RESUMO

Foram avaliados 18 pacientes, com fratura instavel da extre-
midade distal do radio, submetidos a redugao aberta e fixacao.
Com seguimento médio de 21 meses, analisou-se a fungao do
punho e radiografias, concluindo-se que a técnica foi adequada,
permitindo bons resultados funcionais.

Descritores: Osteossintese; fratura do radio; placa de apoio volar

INTRODUCAO

As fraturas da extremidade distal do radio no adulto, constitu-
em um amplo espectro de variantes e sao responsaveis por 10 a
12% das fraturas do esqueleto®.

As fraturas originadas pelo mecanismo de flexao-compressao
séo conhecidas pelo eponimo de Smith e Barton. A fratura de Smith
€ subdividida em trés tipos: tipo | - com trago extra-articular; tipo Il - o
trago atravessa para dentro da superficie articular dorsal e tipo lll - 0
traco penetra na articulagéo radiocarpica, sendo uma fratura-luxagao
marginal com desvio volar (€ equivalente a fratura de Barton volar)©.

Afratura instavel da extremidade distal do radio até hoje repre-
senta um desafio para os cirurgides que se habilitam a trata-la. Foi
utilizada uma gama de opgoes terapéuticas, desde a imobilizacéo
gessada, pinagem percutanea, fixagao bipolar gessada, fixado-
res externos associados ou nao a enxerto 6sseo e placas de
escoras(?3419 As duas Ultimas sdo as mais utilizadas atualmen-
te por proporcionarem uma reducao anatbmica e estabilidade
adequada, proporcionando melhores resultados.

Através de técnica apurada e implante adequado, procura-se
atingir os principios sobre os quais se fundamenta o grupo AO/ASIF.
Redugao anatébmica dos fragmentos, particularmente em fraturas
articulares; fixacao interna estavel, destinada a satisfazer as deman-
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SUMMARY

Eigtheen patients with unstable fracture of the distal radius were
evaluated. They have undergone open reduction and buttress plate
fixation. The average follow-up was 21 months. Radiographies and
wrist function were analysed. It was concluded that this technique
was good, allowing good functional results.

Key words: Osteosynthesis, fracture of the radius; buttrees pla-
tes fixation

INTRODUCTION

Distal radius fractures in adults have a wide range of vari-
ations and are responsible for 10 to 20% of all skeletal fractu-
res®.

Several eponyms are applied to such injuries leading to doubts
in literature, particularly between Barton’s and Smith’s fractures, which
are generated by flexion-compression mechanism. Smith’s fracture
is sub-divided into three types: Type I: with an extra-articular fracture
line, Type Il —the fracture line crosses into the dorsal articular surface
and, Type lll-the fracture line penetrates radiocarpal joint, being a
marginal fracture-dislocation with a ventral displacement (it is equi-
valent to a ventral Barton’s fracture)®.

Unstable fractures of distal radiius are complex injuries. Its treatment
is controversial with a wide range of therapeutic options, ranging since
plaster molds, percutaneous fixation, bipolar cast fixation, external fixa-
tors with or without bony grafts, and support plates(23419. The two last
mentioned are currently more used for allowing an anatomical reducti-
on and suitable stability, leading to better results.

Through accurate technique, and suitable implant, it is looked
for reaching the principles recommended by AO/ASIF. Anatomical
reduction of the fragments, particularly in articular fractures; stable
internal fixation, in order to match local biomechanical requests;
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foram realizados em nosso
servigo, 25 procedimentos
para tratamento das fraturas
instaveis da extremidade
distal do radio, utilizando
placa de escora como téc-
nica de fixagao.

Dezoito casos foram reavaliados (Tabela 1). Dezessete (94,4%)
eram do sexo masculino e 1 (5,6%) do sexo feminino. A idade variou
entre 21 e 74 anos, com média de 34 anos. O punho direito e esquer-
do foram acometidos em 9 (50%) casos. O periodo médio de segui-
mento foi de 21 meses (minimo de 6 meses e maximo de 36 meses).

As fraturas foram classificadas conforme Smith® (Fig. 1) e
Frykman® (Fig. 2).

Smith® tipo I, 4 (22,2%) casos; tipo Il, 2 (11,1%); e tipo
[, 12 (66,7%).

Frykman®tipo |, 1 (5,6%) caso; tipo
1,2 (11,1%); tipo lll, 2 (11,1%); tipo IV, 5
(27,7%); tipo V, 1 (5,6%); tipo VI, 1 (5,6%);
tipo VII, 2 (11,1%); e tipo VIII, 4 (22,2%)).

Os parametros de avaliacdo radio-
l6gica utilizados foram o angulo de incli-
nagao radial, o &ngulo de inclinagéo vo-
lar e o comprimento radial, os quais fo-
ram graduados segundo os critérios de
Scheck9 (Tabela 2).

Atécnica de avaliagao funcional utiliza-
da foi de acordo com os critérios clinicos

Tabela 1 - Caracteristicas gerais dos pacientes avaliados quanto
a /ldade, sexo, lado afetado, tempo de seguimento, classificagoes
do tipo da fratura e avaliagdo funcional e radiologica.
Table 1 - General aspects of the patients in regard of age,
gender, affected side, time of follow-up, fracture types rating,
functional and radiographic evaluations.

ble fractures of distal radius,
using a supporting plate as
fixation technique.

Eighteen cases were re-
evaluated (Table 1). From the-
se, seventeen (94.4%) were
male and 1 (5.6%) was a female. The age ranged from 21 to 74
years, with an average of 34 years of age. Wrists right and left were
equally affected (9 cases — 50% each). The mean follow-up period
was 21 months (minimum of 6 months, maximum of 36 months).

The fractures were rated according to Smith® (Figure 1)
and Frykman® (Figure 2).

Smith® Type |, 4 (22.2%) cases; Type I, 2 (11.1%); and
Type lll, 12 (66.7%).

Frykman® Type I, 1 (5.6%) case; Type ll, 2 (11.1%); Type lll, 2
(11.1%), Type IV 5 (27.7%); Type V, 1
(5.6%), Type VI, 1 (5.6%), Type VI, 2
(11.1%) and Type VI, 4 (22.2%).

Were used the radiologic evaluation
parameters. radial inclination angle, volar
inclination angle, and radial length, graded
according to Scheck’s (9 criteria (Table 2).

It was used a functional evaluation
technique according to Gartland & Wer-
ley™ (Table 3). In subjective patient’s eva-
luation, it was considered the presence
of residual deformity, when it was found
articular range of movement associated

de Gartland & Werley® (Tabela 3). Na ava-
liagao subjetiva do paciente, considerou-
se a presenca de deformidade residual
quando se percebeu a amplitude de movi-

Figura 1- Classi/ficagdo de Thomas
para as fratura de Smith.
Figure 1 - Smith’s facture classification,
as modified by Thomas.

to complications such as arthritic and
nervous changes, and finger function im-
paired during the immobilization period.
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mento articular associada a
complicagbes tais como: altera-
gOes artriticas, nervosas e fungao
do dedo prejudicada durante o
periodo de imobilizagao.

No atendimento inicial, o pu-

Frykman (1967) 1/2

/51

At the starting visit, the wrist
was radiographed in anterior and
lateral views (Figure 3) and im-
mobilization was performed by
means of an antebrachial plas-
ter splint.

3/4

I

nho foi radiografado nas posi-
coes frente e perfil (Fig. 3) e fei-
taimobilizagao com tala gessa-
datipo antebraquial.

A avaliagdo objetiva é base-
ada na seguinte amplitude de
movimento, sendo 0 minimo
para uma funcao normal: exten-
sao, 45 graus; flexao, 30 graus;
desvio radial, 15 graus; desvio ulnar, 15 graus; pronagao, 50 graus;
e supinacéo, 50 graus ®.

1R

TECNICA CIRURGICA

Os pacientes foram submetidos as anestesias do tipo blo-
queio ou geral e realizadas em campo exangue.

A abordagem utilizada foi anterior longitudinal ao lado do ten-
dao flexor radial do carpo, da prega do punho até 5 cm proximal,
afastando-se este tendéao para medial. O tendao do musculo bra-
quiorradial e artéria radial para lateral. Seccionado as fibras do
pronador quadrado em sua origem no radio expondo a fratura
(Fig.4). Reduzida fratura, colocou-se a placa em “T", fixada ao
segmento 6sseo proximal, atua como contra-forte, mantendo os
fragmentos da fratura reduzidos (Fig. 5). Reposicionado o prona-
dor quadrado sobre a placa. Procedeu-se a sutura por planos.

Nas quatro primeiras semanas, foi mantida a tala gessada
antebraquial como imobilizagdo complementar.

Afisioterapia foi indicada para recupe-

Figura 2 - Classi/ficagdo de Frykman.
Figure 2 - Fracture of distal radius according to Frykman's.

Objective evaluation was per-
formed at the following move-
ment range, being considered as
the minimum for a normal functi-
on: extension 45 degree; flexion
30 degree, radial deviation 15 de-
gree; ulnar deviation 15 degree;
pronation 50 degree, supination
50 degree.

7/8

SURGICAL TECHNIQUE

Patients underwent regional or general anesthesia, anti-
sepsis with iodinated alcohol, exsanguination with Esmarch
bandage and pneumatic tourniquet.

It was used an anterior sagital approach, at the side of radial
flexor of wrist tendon, from the second wrist fold up to 5 cm proxi-
mally. Retracting this tendon medially, and brachioradial tendon and
radial artery laterally, it was reached the quadrate pronador fibers,
divided at their origin in radius, exposing the fracture (Figure 4).
Once the fracture was reduced a “T” plate was placed and screwed
to proximal bone fragment of the radius, acting as a counter puff
keeping fracture fragments in place (Figure 5). Quadrate pronador
was replaced over the plate up to its origin, and a suture by planes
was performed.

An antebrachial cast splint was maintained for the first
four weeks as a complementary immobilization.

Physiotherapy was indicated for recovery of the range of

racéo da amplitude de movimentos. movement.
Parametros Graduacao Medidas | Pontos
Angulo deinclinagio | Excelente 18 a 23 graus 0
Radial Bom 10217 graus 1
RESULTADOS Mau < que 10ggraus 2 RESULTS

Todos os pacientes evolufram para Angulo deinclinagio | Excelente Baii graus 0 All the patients presented bone
consolidagao éssea e retornaram &s Volar Bom 0a5 graus 1 healing, and returned to their usual
suas atividades habituais. Mau Negativo 2 activities.

As avaliagbes radioldgicas foram Comprimento Bcelente | 10a13mm | 0 Radiographic evaluations were
excelentes em 11 (61,1%) casos e bom Radial Bom 5a9mm 1 excellent in 11 (61.1%) cases and
em?7 (38,9%). Mau < que5mm 2 goodin 7 (38.9%).

Segundo a técnica de avaliagéo funcio- Graduagio | Cumulativa According to the functional evalua-
nal, 9 (50%) casos atingiram conceito exce- Totalde Pontos |  Graduagao tion technique, 9 (50%) of the cases
lente; 6 (33,4%) bom e 3 (16,6%) regular. 0-1 Excelents reached excellent scores 6 (33.4%)

Dois casos apresentaram compli- 2-3 Bom good, and 3 (16.6%) regular.
cagbes. Um evoluiu com infecgéo pro- Maior que 3 Mau Two cases had complications.

funda e foi tratado com desbridamen-
tos e antibidticoterapia com a retirada
do material de sintese. O outro caso,
apresentou infecgao superficial e foi
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Tabela 2 - Avaliagdo radiolégica segundo
SCHECK.
Table 2 - Radlographic evaluation according
to SCHECK,

One had a profound infection and
was treated with débridements and
antibiotics, having the plate removed.
Another case had a superficial infec-



tratado com desbridamentos e
antibidticoterapia.

DISCUSSAO

O punho é uma das mais com-
plexas articulagbes do corpo hu-
mano. E o tltimo posicionador da
mao ao longo do mecanismo efe-
tor multiarticulado que é o mem-
bro superior®

A fratura da extremidade distal
do radio localiza-se em sitio me-
tafisario e a consolidagdo 6ssea
geralmente ocorre.

A redugao anatébmica possi-
bilita recuperacao da fungao do
punho*o)

Estudos comprovam que a
consolidagédo com desvio esta
relacionada com limitagao de mo-
vimento, diminuicao da forca de
apreenséao e dor*58),

Qualquer sistema de classifica-
cao somente tera valor se for con-
Siso e pratico, encerrando elemen-
tos para o tratamento e prognosti-
co. Uma classificagao Util e bem di-
vulgada € a proposta por Fryk-
man®, que n&o levaem contao grau
de cominuicao ou angulo de desvio
inicial revelado pelo exame radio-
grafico. Ela preocupa-se em sepa-
rar as fraturas intra e extra-articula-
res acometendo a articulagao radi-
ocarpiana, a radio-ulnar distal, ou
ambas, associando-se ou nao afra-
tura da ulna distal®. Para melhor
compreensao das fraturas, contidas
no estudo, associamos a classifi-
cacéo das fraturas de Smith modifi-
cada por Thomas®

O método de avaliagéo funci-
onal dos resultados finais deve in-
cluir todos os aspectos da fratura
e sequelas associadas. Para tan-
to, utilizamos os critérios de Gar-
tland & Werley® que sao difundi-

dos e utilizados em varios trabalhos.

Com a utilizagéo de técnica apurada e implante adequado,
procurou-se atingir os principios sobre os quais se fundamenta o

grupo AO/ASIF®.

Com base no estudo radiogréfico e cotejando os principios
citados acreditamos que os resultados obtidos, em nosso estu-
do, foram considerados bons e excelentes em 100% dos casos.

Resultados

Pontuacgao

Deformidade residual

Processo estildide proeminente
Deformidade em desvio dorsal

Desvio radial da mao

Avaliagao subjetiva

Excelente - auséncia de dor, limifagio de movimentos ou funcional

Bom - dor ocasional, discreta limitagao de movimento ou funcional
Reqular - dor ocasional, discreta limitagdo de movimento, fraqueza

no punho, sem limitagao funcional aos movimentos realizados

cuidadosamente e discreta restrigdo de atividades

Ruim - dor, limitagio de movimento e funcional e atividades = restritas

Avaliagao objetiva*

Perda de extensdo

Perda do desvio ulnar
Perda da supinagao
Perda da flexdo

Perda do desvio radial

Perda da circundugao

P | o

Dor na radio-ulnar-distal

Complicacoes

Alteragoes arlriticas

Minima

Minima com dor

Moderada

Moderada com dor

Severa

Severa com dor

Complicagoes nervosas

Fungao do dedo prejudicado durante a imobilizagao

Resultados finais

Excelente

Bom

Regular

Ruim

0a2
3a8
9220

21 acima

Tabela 3 - Avaliagdo funcional das fraturas apos a
consolidagdo dssea segundo Gartland & Werley™.

Table 3 - Functional evaluation of the fractures after bone

healing according fto Gartland & Werley™.

tion and was treated with débri-
dements and antibiotics.

DISCUSSION

The wrist is one of the most
complex joints of the human
body. It is the ultimate positio-
ner of the hand in this long mul-
tiarticulated effector mechanism
that the upper limb is®.

Fracture of distal radius oc-
curs in the metaphyseal region,
so, bone healing generally
takes place.

An anatomical reduction

allows recovery of wrist functi-
on“59,

Studies testify that a healing
with deviation is related to mo-
vement limitation, decrease of
grip potency and pain(59.

Any rating system will only
be worthy if it is concise and
practical, with elements for tre-
atment and prognosis. An use-
ful and well known rating is that
by Frykman®, which does not
take into consideration the
comminution degree or the ba-
seline deviation at the radiogra-
phic examination. It is concer-
ned to separate the fractures
into intra and extra articular, in-
volving radiocarpal, distal radio-
ulnar or both, together or not
with distal ulna fracture®. For a
better understanding of the frac-
tures in this study, we jointed the
use of Smith’s rating criteria as
modified by Thomas®

The method of functional eva-
luation of final results should in-
clude all aspects of the fracture
and the joining sequelae. For this
we used the criteria from Gartland
& Werley™, which are diffused and
used in several papers.

By means of using an accurate technique and a suitable
implant, we aimed the principles that base the AO/ASIF"
group.

Based on radiographic study, and checking the mentioned cri-
teria, we believe that the results achieved in our study were conside-
red as good and excellent in 100% of the cases. It was reached the
same concept in 83.4% of the cases according to the functional

ACTA ORTOP BRAS 10(4) - OUT/DEZ, 2002



Figura 3 - Fofografias das radiografias
pré-operatorias, frente e perfil. Observa-se o
desvio radial e volar do fragmento diistal.
Figure 3 - Photographs of preoperative
radiographs — anterior and lateral view. See
volar and radial displacement of distal
fragment.

Alcancou-se 0 mesmo conceito em 83,4% dos casos segundo a
avaliacéo funcional. O resultado é comparavel a literatura, onde
Bradway® obtiveram 81% de resultados bons e excelentes nas
fraturas intra-articulares tratadas com redugéo aberta e fixacéo
interna, avaliadas pelos critérios de Gartland & Werley®

CONCLUSAO

A reducéo aberta seguida de fixagao interna com placa de
escora constitui-se um método eficaz no tratamento das fraturas
instaveis da extremidade distal do radio com desvio volar.
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Figura 4 - Fofografia do foco de fratura.
Detalhe da comimuiggo.
Figure 4 - Photograph of the fracture. See
multi-fragmentation.

Figura 5 - Fotografia das radiografias pos-
operatorias, frente e perfi. Nota-se a
redugdo anatémica da fratura e a placa de
escora.

Figure 5 - Photfograph of post-operative
radiographs, anterior and lateral views. See
anatomical reduction of the fracture and the

Supporting plate.

evaluation. The result is comparable to the found in the literature,
where Bradway et alli® found 81% of their results as good and
excellent in intra-articular fractures treated with open reduction and
internal fixation as evaluated by Gartland & Werley’s™ criteria.

CONCLUSION

Open reduction followed by internal fixation with a supporting
plate is an efficacious method for treating unstable fractures of dis-
tal radius with volar displacement.
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