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ARTIGO ORIGINAL

Tratamento da pseudartrose diafisaria do umero com placa de
compressao AO 3,5 mm e aparelho gessado toracobraquial*

Treatment of humeral shaft pseudarthrosis with
a compression 3,5 mm AO plate plus thoracobrachial plaster cast

ANA RAQUEL HavasHI TANNURAY, Decio Jose OLivelra2, Jost WAGNER DE BARROS®

RESUMO

Foram avaliados 16 pacientes com pseudartrose diafisaria de
Umero submetidos ao tratamento cirdrgico, utilizando placa de
compressdo AO 3.5mm (DCP) e gesso toracobraquial. Com se-
guimento médio de 21 semanas obteve-se a consolidacéo 6ssea
em 100% dos casos.

Descritores: Pseudartrose do Umero, Placa de Compressio
AO 3,5mm, Aparelho Gessado Toracobraquial

INTRODUCAO

A consolidagédo de uma fratura faz-se através da rege-
neracdo 6ssea proporcionando, as vezes, uma reconstitui-
c¢ao do segmento lesado. O osso reparado torna-se capaz
de suportar os esfor¢cos mecénicos a que costuma ser sub-
metido durante a fungdo motora e a sustentacdo. Entretan-
to, existem fatores que podem alterar a marcha normal da
consolidacdo 6ssea, protelando-a ou impedindo-a de com-
pletar-se, produzindo, respectivamente, retardo de consoli-
dacéo e pseudartrose®.

Varios fatores locais podem levar a anomalias de con-
solidacao, tais como imobilizagdo inadequada®>%27 per-
da de substancia 6ssea®®, infecgdo 6ssea®, suprimento
sanguineo deficiente dos fragmentos®2232% e osteossinte-
se mal efetuada®”, além de fatores gerais, como: idade,
tipo de osso, localizagdo da fratura no osso e a propria
constituicdo do paciente®,

Entretanto, o disturbio mais grave na consolidagéo das
fraturas é a pseudartrose, caracterizada como sendo o 0lti-
mo estagio andémalo de fratura que néo se consolida. E um
estagio bem demarcado e considerado como definitivo do
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SUMMARY

Sixteen patients with humeral shaft pseudarthrosis un-
derwent surgical treatment, using AO 3.5mm compression
plate (DCP) and thoracobrachial plaster cast, were evalua-
ted. With a mean follow-up of 21-weeks, a bone healing was
obtained in 100% of the cases.

Key Words: Humeral pseudarthrosis, AO 3,5mm Compression
plate, thoracobrachial plaster cast.

INTRODUCTION

Healing of a fracture takes place through bone regenera-
tion, sometimes allowing reconstitution of the injured seg-
ment. The healed bone becomes able to endure mechanical
stress to which is used to be submitted during motor functi-
on and weight bearing. However, there are factors that can
the usual course of bone healing, delaying it or avoiding it to
complete, thus producing respectively bone healing delay or
pseudarthrosis®.

Several local factors may lead to abnormal healing, such
as inadequate immobilization®5327 |oss of bone substan-
ce®®, bone infection®?, deficient blood supply to frag-
ments?2224 and a defective osteosynthesis®?, besides of
general factors such as age, kind of bone, fracture place in
the bone and the patient constitution itself).

However, the most severe disturbance in fractures hea-
ling is pseudarthrosis, which is defined as the last anoma-
lous stage of a not healing fracture. It is a well delimitated
stage, and considered as being definitive from histopatholo-
gical point of view, since spontaneous healing is practically
considered to be impossible®.
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ponto de vista histopatolégico, a consolidagdo espontanea
é praticamente impossivel®

As fraturas da diafise do umero constituem 1% das fra-
turas do esqueleto, apresentando taxa elevada de consoli-
dacdo dssea. Entretanto, alguns casos evoluem insatisfato-
riamente®. A incidéncia de pseudartrose do imero®, varia
de 0% a 13% e, de acordo com os dados®, essa taxa varia
de 5% a 15% .

Existem varios métodos operatérios descritos na litera-

tura para o tratamento da pseudartrose da diafise do tme-
ro(2,7,11,18,19,20,21).

O objetivo do nosso trabalho foi analisar a evolugéo de
16 pacientes portadores de pseudartrose do Umero, sub-
metidos ao tratamento cirlrgico com ressecc¢do do tecido
fibro-cartilaginoso interposto entre os fragmentos, fixagao
com placa de compressédo AO 3,5mm, enxerto 6sseo auto-
logo e imobilizagdo com gesso toracobraquial.

CASUISTICA E METODOS

No periodo de junho de 1992 a dezembro de 1999, 16
pacientes com pseudartrose da diafise do iamero foram
submetidos ao tratamento operatério com placa de com-
pressdo AO 3,5mm e gesso toracobraquial.

Dos pacientes reavaliados, 9 (56,3%) eram do sexo mas-
culino e 7 (43,7%) do feminino. A idade variou de 18 a 67
anos, com média de 41 anos aproximadamente. O lado di-
reito foi acometido em 9 (56,3%) casos e o esquerdo em 7
(43,7%).

Quanto a localizagdo, o ter¢co proximal da diafise do
Uumero foi acometido em 3
(18,7%), o médio em 6
(37,5%) e o distal em 7
(43,7%) dos pacientes.

As pseudartroses fo-
ram atroficas em 15
(93,7%) casos e hipertro-
ficaem 1 (6,3%), segundo
classificagcao®“? .

Na avaliagéo pré-ope-
ratéria, os pacientes fo-
ram avaliados clinica e ra-
diologicamente (Figura
1A-B). Quatorze (87,5%)
casos de pseudartroses
do umero foram decor-
rentes de fraturas fecha-
das da diafise do umero e
duas (12,5%) secundarias
a fraturas expostas (grau
Il 'e grau Il C de Gustillo),

Humeral shaft fractures are 1% of skeleton fractures, with
a high rate of bone healing. However, some cases present
unfavorable evolution®. Incidence of humeral pseudarthro-
sis® ranges from 0% to 13% and, according to data®, this
rate ranges from 5% to 15%.

There are several described operative methods in litera-

ture for treatment of humeral shaft pseudarthrosis®
7,11.18.19.20.21)_

The objective of this paper was to evaluate the evolution
of 16 patients with humeral pseudarthrosis who underwent
surgical treatment with resection of fibro-cartilaginous tissue
placed amongst the fragments, fixation with a compression
3.5mm AO plate, autologous bone grafting and external im-
mobilization with a thoracobrachial plaster cast.

CASES AND METHODS

In the period among June 1992 and December 1999, 16
patients with humeral shaft pseudarthrosis underwent surgi-
cal treatment with a compression 3.5mm AO plate and a tho-
racobrachial plaster cast.

From the re-evaluated patients, 9 (56.3%) were male and
7 (43.7%) female. Age ranged from 18 to 67 years, averaging
approximately 41 years. The right side was involved in 9
(56.3%) while the left side in 7 (43.7%).

Regarding localization, the proximal third of humeral shaft
was involved in 3 (18.7%), mean third in 6 (37.5%) and the
distal third in 7 (43.7%) of the patients.

Pseudarthrosis were atrophic in 15 (93.7%) of the cases
and hypertrophic in 1 (6.3%), according to their classificati-
ont2,

The patients were pre
operatively evaluated clini-
cally and radiologically (Figu-
re 1 A-B). Fourteen (87.5%)
cases of humeral pseudar-
throsis came from closed
humeral shaft fractures and
two (12.5%) secondary to
open fractures (grade Il and
grade llIC of Gustillo clas-
sification), according to AO
classification (Table 1).

From the 14 closed hu-
meral fractures, 11 (78.6%)
were treated with confecti-
oner holder cast, 1 (7.1%)
with a brace, 1 (7.1%) with
a hanging plaster, and 1
(7.1%) by osteosynthesis.
Open fractures were trea-

segundo a classificagcdo
AO (Tabela 1).

Das 14 fraturas fecha-
das do umero, 11 (78,6%)
foram tratadas com pinca

Figura 1 - Fotografias de radiografias
pré-operatorias de pseudartrose atrofica do amero.
A - (frente) B - (obliqua).
Figure 1 - Pictures of preoperative radiographs of humeral
atrophic pseudarthrosis
A - (front) B - (oblique).

ted by conventional means
and stabilized by external
fixators.

Among all evaluated
cases, there was nerve in-
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de confeiteiro, 1 (7,1%) com
brace, 1 (7,1%) com gesso
pendente e 1 (7,1%) com os-
teossintese. As fraturas ex-
postas foram tratadas pelo
método convencional e esta-
bilizadas com fixadores exter-
nos.

Dentre todos os casos avali-
ados, havia leséo nervosa em 3
(18,7%), em 2 (12,5%), leséo do C
nervo radial e em 1 (6,3%), leséo
do plexo braquial.

Da amostra apresentada, 7
(43,8%) pacientes eram obesos.

A& - Fratura simples

B - Fratura em cunha

- Fratura complexa

A1 =fralura simples, espira
AZ —fratura simples, obliqua

A3 =fralura simples, transversa

B1- fratura em cunha, cunha espira
B2- fratura em cunha, cunha de flexdo

C3- fratura complexa imegular

jury in 3 (18.7%), being 2
(12.5%) with radial nerve injury
and 1 (6.3%) brachial plexus
injury.
From the sample, 7 pati-
ents (43.8%) were obese.
General characteristics of

these patients is presented in
(Table 2).

B3- fratura em cunha, cunha fragmentada

SURGICAL PROCEDURE

Patients were submitted to
general anesthesia, and posi-
tioned in horizontal dorsal de-

C1- fratura complexa, espiral
CZ- fratlura complexa, segmentar

As caracteristicas gerais des-
ses pacientes avaliados encon-
tram-se na (Tabela 2).

PROCEDIMENTO OPERATORIO

Os pacientes foram submetidos a anestesia geral e po-
sicionados em decubito dorsal horizontal. Nao foi realizado
garroteamento do membro. A abordagem operatéria em-
pregada foi a antero-lateral®. Foi identificado e isolado o
nervo radial. Apos a visualizacao do foco da pseudartrose,
foi realizada a resseccéo de tecido fibrocartilaginoso inter-
posto entre os fragmentos 6sseos. A seguir, esses frag-
mentos 0sseos foram estabilizados, utilizando-se a placa
de compressédo dindmica AO 3,5mm, fixada na parede late-
ral do Gmero com, pelo menos, seis corticais em cada frag-
mento.

Enxerto 6sseo autélogo de crista iliaca ipsilateral foi colocado
no local da pseudartrose.

Nos casos de lesdo do nervo radial foi realizada a neurdlise.

Antibioticoterapia endovenosa profilatica foi
iniciada no pré-operatorio.

Caso

No p6s-operatério imediato, foi confeccio- 1
nado o gesso toracobraquial. Essa imobiliza- 2
¢do foi mantida por um periodo de 4 a 6 sema- 3
nas. ApGs este periodo, foram realizadas radi- -
ografias do braco, de frente e perfil, e iniciado _:]:f
0 uso de pinga de confeiteiro ou brace para =
braco, até a consolidacéo 0ssea. ]
A fisioterapia motora ativa e ativa assistida 3
para o ombro e o cotovelo foi aplicada apés a 10
liberacdo do membro. :.1'_'
13
RESULTADOS :f
o |
A consolidacdo 6ssea ocorreu em todos 0s 15

casos submetidos ao tratamento proposto.

O tempo médio de consolidagdo clinica e
radioldgica variou de 12 a 40 semanas, com
média de 21 semanas (Figura 2A-B).
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Tabela | - Classificagdo AO para fratura da didlise do Umero.
Table | - AO classification of humeral shaft fractures.

cubitus. No tourniquet was ap-
plied. Surgical approach was
antero-lateral®. Radial nerve
was identified and isolated. Pseudarthrosis focus was identi-
fied and fibro-cartilaginous amongst fragments was remo-
ved. Bone fragments were stabilized by means of a 3.5mm
AO dynamic compression plate, fixed to the lateral aspect of
the humerus with at least 6 cortical in each fragment.

Autologous bone grafting from same side iliac bone was
placed.

In cases of radial nerve injury, neurolysis was performed.

Prophylactic intravenous antibiotic was started before the
surgery.

In immediate post surgery time, it was made a thoraco-
brachial plaster cast. This external immobilization was kept
for 4 to 6 weeks. After this period, radiographs were taken
and a confectioner holder cast or a brace were started and
kept to the time of bone healing.

Table 2 -

Motor assisted active physiotherapy for shoulder and el-
bow was used after the limb was released.

Idadelfanos) Sexo Lado ipo Localizagao
&7 F E Alrdfics 13 Prosirel
47 F E Aindfica 173 Média
i M [ Adndfice W3 Dists
54 F C Afrdfica 43 Progomsal
37 F C: Atrdfics 13 Cista
45 [T E Afrdfice 3 Dista
25 M E Adndficz 13 Dists
£3 M C Atrofics Pros/Médio
ar M C Afndfica '3 Maédia
o] F O Afrofic= 13 Disss
=2 M E Hiperdrdfca 3 Dhgts
£ F E Airdfics 13 Media
] F E Airdfics 13 Prosamsal
&7 F ] Afrdfica 13 Dist
1= 7] E Atrofica U3 Média
52 I C Atrofica 173 Madia

Tabela 2 - Caracteristicas gerais dos pacientes avaliados quando a idade, sexo,

lado acometido, tipo e localizagdo da pseudartrose.
General aspects of evaluated patients regarding age, sex, affected
side, kind and location of the pseudoarthrosis.



Dentre os casos ava-
liados, em 3 (18,7%) des-
ses, ocorreu o afrouxa-
mento de parafusos apds
aretirada do gesso tora-
cobraquial.

N&o houve infeccéo ou
reintervencédo cirdrgica
nos pacientes operados.

Na avaliagdo clinica
funcional para alta ambu-
latorial, 10 (62,5%) casos
apresentaram amplitude
total dos movimentos do
membro superior lesado,
enquanto 6 (37,5%) tiveram
recuperagdo parcial sem
comprometimento das ati-
vidades laborativas.

DISCUSSAO

A pseudartrose consti-
tui o estagio final de uma
anomalia de consolidacao
O6ssea™. Existem fatores
biol6gicos e mecéanicos que contribuem para que uma fratura
evolua para a ndo consolidagdo 6ssea, como: tipo e localiza-
¢do da fratura, distracao entre os fragmentos 6sseos, infec-
¢ao, reducao aberta, sintese instavel, vascularizag¢ao insufici-
ente dos fragmentos, imobilizac&o inadequada, interposicao
de tecido entre os fragmentos, perfil do paciente.

Na fratura do Umero, ocorrem varios fatores que podem
estar presentes durante o tratamento incruento ou operato-
rio, que impedem a consolidacéo 6ssea.

Em nossos casos, foram identificados como fatores re-
lacionados ao distlirbio da ndo consolidagao 6ssea: a ins-
tabilidade no foco, a imobilizacdo inadequada e o perfil do
paciente (obesidade, cooperagéo no tratamento).

Das 16 pseudartroses do umero, 14 (87,5%) foram de-
correntes do tratamento conservador da fratura, ao passo
que os casos estudados®?®, secundarios ao método ope-
ratorio, apresentaram uma taxa de 71% e 75%, respectiva-
mente, dessa anomalia de consolidagdo éssea.

Dos 14 casos de pseudartroses provenientes do trata-
mento conservador da fratura do Umero, 13 (92,8 %) foram
tratados com pinga de confeiteiro. Esse dado demonstrou
que esse tipo de imobilizagdo, provavelmente, foi insufici-
ente para estabilizar a fratura do imero, especialmente nos
pacientes obesos e pouco colaborativos no tratamento.

Quanto a localizacéo e o tipo de pseudartrose da diafise
do umero, houve predominio das pseudartroses atréficas
(93,7%) localizadas nos tergos médio e distal da diafise
umeral (81,3%), semelhantes aos estudos®®. Esses acha-
dos podem ser explicados pela peculiaridade da irrigacdo
sanguinea do imero®4.

Figura 2 - Fotografias de radiografias do Umero, mostrando a consolidagédo
Ossea ap6s 12 semanas de tratamento. Nota-se: sintese 6éssea com placa 3,5
mm. Caso n° 2. A - (frente) B - (obliqua).

Figure 2 - Pictures of humeral radiographs, displaying bone healing after
12 weeks. Notice: osteosynthesis with 3.5mm plate.

Case # 2. A - (front) B - (oblique).

RESULTS

Healing was observed
in all cases submitted to
the proposed treatment.

Average time to clini-
cal and radiological hea-
ling ranged from 12 to 40
weeks, with an average of
21 weeks (Figure 2 A-B).

Among the evaluated
cases, in 3 (18.7%) loo-
sing of screws happened
after the thoracobrachial
cast was removed.

No infection was ob-
served, nor re-operation
was needed.

In functional clinical eva-
luation before ambulatory
discharge, 10 cases (62.5%)
presented full range of upper
limb movement, while 6
(37.5%) had partial recovery,
without compromise of
working activity.
DISCUSSION

Pseudarthrosis is the final stage of an bone healing ab-
normality®. There are biological and mechanical factors con-
tributing to a fracture not to heal such as: kind and location of
the fracture, distraction between bone fragments, infection,
open reduction, unstable synthesis, insufficient blood sup-
ply of the fragments, inadequate immobilization, tissue inter-
position between fragments and patient profile.

In humeral fracture, several phenomena may be present
during closed or open treatment, avoiding bone healing.

In our cases, the following were identified as related to
non healing: focus instability, inadequate immobilization, and
patient profile (obesity and treatment co-operation).

From the 16 humeral pseudarthrosis, 14 (87.5%) were re-
lated to closed treatment of the fracture, while the studied
cases 29 secondary to open methods, presented an inci-
dence of pseudarthrosis of 71% and 75% respectively.

From the 14 pseudarthrosis related to closed treatment
of humeral fracture, 13 (92.8%) were treated with confectio-
ner holder cast. This data shows that this kind of immobiliza-
tion was probably insufficient to stabilize the humeral fractu-
re, mainly in obese patients and with poor adherence to treat-
ment.

Regarding location and kind of humeral shaft pseudar-
throsis, there was a higher incidence of atrophic pseudar-
throsis (93.7%) located in medium and distal thirds of hume-
ral shaft (81.3%), similarly to other studies®®. Theses findin-
gs may be explained by peculiarities of humeral blood sup-

ply(14)-
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Optamos pela utilizacao de placas DCP para parafusos
de 3,5mm, com o objetivo de minimizar a agressdo aos
tecidos moles adjacentes a pseudartrose, evitando maio-
res danos a vascularizacao local. Quando utilizamos a os-
teossintese com placa 3,5mm, confeccionamos o gesso
toracobraquial para complementar o tratamento.

Nossos pacientes iniciaram a fisioterapia motora apés
indicios clinicos e radiol6gicos de consolidagdo 6ssea,
embora a literatura®!*2119 indique a mobilizag&o precoce.
A limitacdo funcional secundaria ao periodo prolongado de
imobilizacéo j& estava presente antes da cirurgia, néo inter-
ferindo nas atividades diarias desses individuos.

Com este método de tratamento, a consolidagéo 6ssea
ocorreu em 100% das pseudartroses da diafise do amero
com apenas um procedimento cirargico. Resultado seme-
Ihante foi descrito®?, utilizando a placa DCP 4,5mm, sem o
aparelho gessado toracobraquial.

O tratamento proposto mostrou-se adequado, tendo em
vista o baixo indice de complicagdes e a elevada taxa de
consolidacgéo é6ssea.

Ao final de nossa avaliacao, verificamos que o tratamen-
to operatério com a placa DCP 3,5mm, complementado com
aparelho gessado toracobraquial, foi eficaz no tratamento
da pseudartrose da diafise do umero.
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We decided to use DCP plates for 3.5mm screws aiming
to minimize aggression to adjacent soft tissues, avoiding
major damage to local blood supply. When using osteosyn-
thesis with 3.5mm plates, we applied a thoracobrachial plas-
ter cast to complement the treatment.

Our patients started motor physiotherapy after clinical and
radiological clues of bone healing, however the literature ©:%
2110 suggests early mobilization. Functional impairment se-
condary to the prolonged time of immobilization was already
present before the surgery, with no interference in daily life
activities of these patients.

With this treatment method, bone healing was observed
in 100% of the humeral shaft pseudarthrosis with one single
surgical procedure. A similar result was described @9 using a
4.5mm DCP plate, without the thoracobrachial plaster cast.

The proposed treatment was shown to be adequate re-
garding the low incidence of complications and the high inci-
dence of bone healing.

At the end of our evaluation, we found that surgical treat-
ment with 3.5mm DCP plate, with a complementary thoraco-
brachial plaster cast was efficacious in treating humeral shaft
pseudarthrosis.
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