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ABSTRACT terior to it, the contribution of the anterior tdir
decreases and that of the posterior third becomes

Background:Shoulder stability and restoration of functions more and more apparents].

are very important goal in dealing with zero shauldases.

When brachial plexus is severely injured, shouktability . .
and functions become very bad, in this situatidmwder Most brachial plexus palsies are due to trauma,

joint is defined as zero shoulder. Increasing stigbiand often resulting from motorcycle accidemsr].
function cab be achieved, by adding latissimus idoasisfer . .
to traditional trapezius transfer. Paralysis due to brachial plexus palsy produces

weakness in abduction and some flexion. Loss of

. d'“(‘a";‘tz f‘n”e‘ljl ?ﬁ:ﬁgﬁeﬁ"g Esggga;g’?n%frzfgigg' ;tgﬂ‘a‘;“é’“’ abduction at the shoulder is a severe disability in
function, by adding Ié\tissimus dorsi transfer taditional daily living and in employmerft].

trapezius transfer. .
In cases of global palsy or upper root avulsions

Subjects and Method&rom January 2008 to February the shoulder may be flaccid and paralytic, so it is
2010, we had operated 11 patients of brachial gemjury considered zero shoulder. Treatment of the pacalyti
with very poor shoulder abduction. 5 cases wereaipd by sequelae is more complex since shoulder move-

combined latissimus dorsi and trapezius transfed 8 cases i ire th dinati f | |
operated with trapezius transfer only. Before afitelrapera- ments require the coordination of several muscles

tions full evaluation of muscles functions in tHéeated arms [8,9].
were carried out. . )
When nerve repair and physiotherapy are un-

Results:All patients had improved functions and were syccessful, secondary operations are sometimes
satisfied with the outcome. Combined trapeziuslatisisimus required to restore function,5,10]

dorsi muscle transfer (group A) results (abductiaative

external rotation and forward flexion) were sigeédintly better ;
than those achieved by the transfer of the trapealone The secondary procedures include shoulder

(p<0.05,p<0.001 anch<0.001 respectively). arthrodesis, rotational osteotomy of the humerus,
muscle transfer or a combination of these tech-
Conclusion.The combination between transfer of latissmus niques. For paralysis of the deltoid and supraspina
dorsi and trapezius significantly improve both sigband tus muscle many different muscle transfers have

function of the shoulder joint more than trapezitemsfer . . . oy
alone. been described to improve function and stability
[4,6,11,12] These include transfer of the trapezius

INTRODUCTION [13-17], pectoralis major and teres majog], latis-
) ) . simus dorsi (LD)s,19], gracilis[19] and combined
Supraspinatus and deltoid muscles providepjceps and tricepi3,20-23} Other combinations
abduction of the shoulder to 90After 9C¢° of  of myscles have been described such as teres major,

abduction at the glenohumeral joint, the main | p and levator scapulaes] and biceps, coraco-
external rotators of the scapula for full shoulder prachialis and pectoralis majms, 25)

abduction are serratus anterior and trapeziusewhil

other muscles are involved in rotating and stabiliz It is well known that, tendon transfer technique
ing the humeral head. In the scapular plane, theusing the trapezius to restore the function of para
anterior and middle thirds of deltoid with some lyzed shoulder has a long histony14-17,26-30]
involvement of posterior third are responsible for LD tendon transfer has also been widely applied
shoulder abduction. In the coronal plane and pos-o restore shoulder functigai-35].
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Transfer of the trapezius insertion was first (c) hand to nape, (d) hand to back, (e) hand to
described by Mayere], who used a fascia lata pocket, and (f) hand to mouth position. The trape-
graft to extend its attachment to the deltoid tuber zius must show full strength against resistance.
osity. The results of his work were poor becauseAlso being sure that LD is of good function is very
the graft stretched and became adherent to surimportant. Radiographs of the shoulder are esdentia
rounding structures. Batemats], modified the  to show any malposition after fracture or osteosyn-
procedure by resecting part of the spine of scapulahesis. Passive abduction of’89 needed to transfer
with the trapezius, to allow screw fixation of the the acromial fragment to the humerus. The patient
transfer to the humerus. This procedure was furthemust be fully informed of the expected result and
modified by Sah#i7]. Saha’q17] logical modifi- the possible recovery of function.

cation of the trapezius transfer described by Bate- o ) .
man([15] provides a more distal fixation of the We have divided the cases into 2 groups; Group

transfer after a more proximal release. This gives including 5 patients operated by combined LD
a greater lever arm allows better fixation to the @Nd trapezius transfer. Group B operated by trape-
narrow cylindrical shaft of the humerus. An impor- ZiUS transfer only.

tant modification was to consider transfer for
paralyzed muscles of the rotator cuff, to improve :
control of the humeral head and prevent sublux- FOr group Awe used the technique of Sgfip

ation. Sahg17] recommends careful assessment & Modification of the Batemgas] method. With
of all muscles about the joint. He considered the2dding LD transfer to the usual surgery. The patien

Operative technique:

deltoid and the clavicular head of the pectoralis IS Placed supine with a sand-bag under the shoulder
major as prime movers for abduction; they also A Y-shaped incision is made over the lateral third

lift the humeral shaft. Subscapularis, supraspmatu of the clavicle and the acromioclavicular joint and

and infraspinatus are a steering group which stabj-2cromion, extending down the arm. The origin of
lise the humeral head in the glenoid. The sternalthe deltoid is exposed and detached subperiosteally

head of pectoralis major, LD, teres major and teresThe clavicle is then divided lateral to the conoid

minor form a depressor group which also rotate '9@ment and the spine of the scapula medial to

the shaft and pull the humeral head downwardsthe acromion with posterior beveling. The central
part of the insertion of the trapezius is elevated

during the last few degrees of abduction. X . .
g 9 with the cut end of the clavicle, the acromioclav-

Some authors like Rilhmann et gb] stated icula(joint, and the scapular fragment, freeing th
that, trapezius transfer alone for flail shouldanc ~rémainder of the posterior insertion from the scap-
give satisfactory function and stability. While eth ~ ular spine. The bone fragments of the clavicle and
authors as Gilbert et k6] and Terzis and Kokkalis ~acromion are then fractured in severgl _places. The
[9] confermed that, the concomitant transfer of the Proximal humerus is exposed by splitting the pa-
trapezius with other pedicle muscle had given ralysed deltoid and the bone is roughened with an
significantly better results Therefore, we decide osteotome. LD muscle dissected thr_ough an incision
to evaluate the merits of combined LD transfer to @long lateral scapular edge. Then its tendon trans-

trapezius transfer in improving shoulder function ferred from bicipital groove to greater tuboristy o
and stability. humerus through a tunnel in posterior fibres of

deltoid. The rotator cuff is left untouched. With
the humerus in 90of abduction, the acromial
fragment with its trapezius insertion is transfdrre
and fixed to the humerus with two 4.5mm screws.
The deltoid is then sutured over the trapezius and
the skin is closed over two suction drains. Check
radiographs are taken to assess the position of the
[Screws and the acromial fragment.

PATIENTS AND METHODS

From January 2008 to February 2010, eleven
patients suffering from post traumatic brachial
plexus injury were presented by zero shoulder
abduction, five of them were treated by combined
trapezius and LD muscle transfer, and the othe

six cases were treated only by trapezius muscle  gor group B only trapezius transferred by the

transfer. Before operation a full evaluation of technique of Sahm7], a modification of the Bate-
muscle function in the affected arm was carried jan(15] method.

out. All the muscles of the shoulder girdle and

upper extremity was examined and graded to assess Immobilization in an abduction support is adopt-
shoulder function, a modified Mallgg7] scale was  ed for six weeks. Rehabilitation started on thstfir
used with a grading of I-1V for evaluation of (a) postoperative day with active exercises for the
shoulder abduction, (b) shoulder external rotation,elbow, hand and fingeise].
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Statistical analysis: neously, increased from°$62.45° to 24+2.44°

Data were represent as meastandard error (p<0.001).
(SE). Statistical analysis was performed using the As regard our results in group B (6 cases tra-
15.0 version of SPSS statistical software for win- pezius muscle transfer) there was a significant
dows. Paired studemttest used in the comparison improvement of shoulder abduction from 1383
between preoperative and postoperative evaluation}.21° to 40.83+3.27 (<0.01). The active external
and unpaired student t test used in the comparisomotation also significantly improved from 6.%7
between 2 groupp-values less than 0.05 were 2.11°to 20.0+2.58 (p<0.01). However, there was
considered significant. non significant change in the degree of forward
flexion, it was 8.33+1.67 and became 13.33

RESULTS 2.17° (p>0.05).

As regard the comparison between two the

As regard our results in group A (5 cases of groups combined trapezius and LD muscle transfer
combined trapezius and LD muscle transfer), the(group A) has given significantly better abduction,
abduction of the shoulder had significantly im- better active external rotation and successful for-
proved from 8%3.74° (meant SE) to 5&6.8 ward flexion results than the transfer of the trape
(p<0.001). The active external rotation also signif- zius alone |§<0.05,p<0.001 and<0.001 respec-
icantly improved from 8+3.74° to 66°+2.45° tively). In shoulder reconstruction after traumatic
(p<0.001). Moreover, the forward flexion simulta- brachial plexus palsy.

Table (1): Preoperative and postoperative datdl gfagients.

Active external

Abduction rotatotion Forward flexion
Case Age/sex
Pre Post Pre Post Pre Post

1A 18YB 10 55 10 70 10 20
2A 22YR 0 50 0 60 0 20
3A 6Y/ C 20 80 10 70 10 30
4A 16YP 0 40 0 50 0 20
5A 35Y/ 10 65 20 80 10 30
6B 16Yg 10 40 0 20 10 10
7B 30Y/3 10 55 10 30 10 20
8B 8Y/ o 0 30 0 10 0 10
9B 20/ ¢ 20 40 10 20 10 10
10B 16YQ 10 40 10 20 10 10
11B 30Y/ 30 40 10 20 10 20

Table (2): Results of combined LD + trapezius megehdon transfer and only trapezius muscle tramsfegatients
of traumatic BPP.

Active external

Abduction rotation Forward flexion
Pre Post Pre Post Pre Post

Group A Range 0-20 40-80 0-20 50-80 0-10 20-30

+ SE 8+ 3.74 58 + 6.8 8+ 3.74 66+5.10 6+2.45 24+ 2.44

p-value <0.001 <0.001 <0.001
Group B Range 0-30 30-55 0-10 10-30 0-10 10-20

+ SE 13.33+4.21 40.83+3.27 6.67+2.11 20+2.58 8.33+1.67 13.33+ 2.11

p-value <0.01 <0.01 0.076 (NS)

Table (3): Comparison between results of LD + tps
muscle transfer and trapezius muscle transfer alone

Post operative Group A Group B p-value

Abduction 58t6.8 40.83:3.27 <0.05
Active external rotation 66.00t5.10 20.Gt2.58 <0.001
Forward flexion 24.00:2.44 13.33:2.11 <0.001




86 Vol. 35, No. 1 / Combined Latissimus Dorsi & TrapsZTransfer

Photo (1): Preoperative Photo (2): Assessment
zero shoul- of trapezius
der. function.

(A)

Photos (3-A,B,C): Preoperative drawing

(B)

Photo (4-A,B,C): Intraoperative dissection.
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(A) (B)

©)
Photo (5): Preoperative (A) and postoperative (B&&3ults of an adult case.

Photo (6): Preoperative X-ray. Photo (7): Post operative X-ray.
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(A)
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(B)

©

Photo (8-A,B,C): Preoperative evaluation of a cluise.

(A) (B)

Photo (9-A,B): Postoperative results of a childecas



Egypt, J. Plast. Reconstr. Surg., January 2011

Hand Drawing (1): lllustrates dissection of thepaius

muscle and site of new insertion of LD.

Pre op. Post op. Pre op. Post op. Pre op.Post op.

Mean 8 58 8 66 6 24
SE 3.74 6.8 3.74 5.1 2.45 2.44

8071

*

7071
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30+
201
104
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Pre op. Post opPre op. Post opPre op. Post op.
Abduction Active Ext. Rot. Forward flexion

Fig. (1): Mean values + SE of the effect of L Dragezius
muscle transfer in traumatic BPP.
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Hand Drawing (2): lllustrates fixation of acromfahgment
of the trapezius muscle.

Pre op. Post op. Pre op. Post op. Pre op.Post op.

Mean 13.33 40.83 6.67 20 8.33 13.33
SE 421 327 211 258 1.67 211
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40-

30

20 -

104

0

Pre op.' Post op')Pre op.' Post of:;.Pre op'. Post 0|':).
Abduction Active Ext. Rot. Forward flexion

Fig. (2): Mean values + SE of the effect of trapeszmnuscle
transfer in traumatic BPP.

Group A Group B Group A Group B Group A Group B

Mean 58 40.83 66 20 24 13.33
SE 6.8 3.27 51 2.58 2.44 211
801 * *

Fig. (3): Comparison between results of LD + trapgz
muscle transfer and trapezius muscle transfer 10+

alone.
0

Group A Group B Group A Group BGroup A Group B

Abduction Active Ext. Rot. Forward flexion
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DISCUSSION of the shoulder with nearly normal control and no

_ _ subluxation[17].
In brachial plexus palsy after full neurological

treatment and adequate physiotherapy, secondary Other view of this subject supposes that, in
surgery may be needed to improve the stabilityspite of favorable results yielded by trapezius
and function of the shouldés,13,38] transfer, the procedure sacrifices part of the -acro
mion and the distal clavicle for the trapezius path
Deltoid and supraspinatous muscles paralysisway and for the bone-to-bone fixation. This may
is a big challenge. Many solutions had been sug-disrupt the shoulder integrity and its stabilityud
gested, like shoulder arthrodesis, single tendonto insufficient length of the trapezius for its @ik
transfer, and combined tendons or muscles transferzitachment to the humerus, the transferred trapeziu
may be extensively stretched. The stretch of the

Aziz, et al.[14] discussed trapezius transfer for y5567jus may lead to unsatisfactory shoulder-stiff
flail shoulder after injury to the brachial plexus, ness and an ineffective trapezius fad.
and found it a simple procedure with minimal

blood loss, which provided functional improvement  Gilbert et al.[36] concluded that rerouting of

and usually eliminated pain. the latissimus dorsi and concomitant trapezius
. o . muscle transfer have given consistently good re-

The main advantage of arthrodesis is the in-g it Chen et aj43] stated that for improvement
crease in active function12,38-40} and this is ¢ hoth abduction and external rotation, transfer
indicated particularly for patients engaged in phys ¢ the |atissimus dorsi with teres major can be

ical work and those with almost fully preserved or performed only when abduction380°; otherwise
restored function of the elbow and hand. Trapeziusyransfer of the trapezius should be added. In the
transfer is better in terms of passive movementstudy done by Terzis and Kokkal#g the concurrent
and arthrodesis is irreversible,with a higher com- .ansfer of the trapezius with other pedicle muscle

plication rate and a longer operating time]. 55 given significantly better results than thegra
Failure after muscle transfer may be salvaged byter of the trapezius alone and/or free muscle trans

shoulder fusionie] for those reasons, Goldries]  tors Transfers involving rerouting of latissimus
preferred transfer operations, considering arthrod-q,,si and/or teres major tendons, combined with

esis as the final option. appropriate extra-articular musculotendinous

Cofield and Briggs point out that the disad- :tﬁr;]%tt?()e:lng, significantly improved global shoulder

vantages of arthrodesis include a high incidence
of fracture, worsening of pain and relative reduc-
tion of passive movemeniai]. Aziz et al.[14]
also argue that simple trapezius transfer is com- Itis concluded that the concomitant transfer of
patible with the later return of some function to the trapezius with other pedicle muscles has given
other shoulder girdle muscles, while arthrodesissignificantly better results than the transfertu t

is irreversible and no benefit can be derived fromtrapezius alone for the treatment of the paralytic
any late return of brachial plexus function. They shoulder sequelae.

considered that trapezius transfer can provide
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