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Latissimus dorsitransposition for sequelae of obstetric palsy

ENRIQUE VERGARA-AMADOR*

SUMMARY

Background: In obstetric palsy, limitation in the external abduction and rotation of the shoulder is the most frequent
sequelae. Glenohumeral deformity is the result of muscular imbalance between the external and internal rotators. Releasing
the contracted muscles and transferring the latissimus dorsi are the most common surgeries in this case.

Patients and methodd//e operated on 24 children between 4 and 8 years of age with obstetric palsy sequelae to elevate
the subscapularis muscle off the anterior surface of the scapula posteriorly and transfer the latissiribe gaitsnts
received aninimum of 2 years of follow up. They were evaluated based on Mallet's and Gilbert’s classifications.

Results:All of the patients recovered within the above mentioned classifications. Out of 22 children evaluated via Mallet’s
classification, allimproved from 3 taxh that scaléwith respect to Gilbert’s classification, 16 children improved one degree
and 8 improved 2 degrees. All of the patients’ parents were satisfied with the results.

Discussion:The benefit from releasing contracted muscles and muscle transfer to improve shoulder abduction in the
sequelae of obstetric palsy has been amply reported in the literature. The results we had from elevating the subscapularis muscle
off the anterior surface of the scapula and transferring the latissimus dorsi were good. Children who were difficult to classify
based on the described scale were taken note of and some sub-classifications for Gilbert's descriptions were proposed. Patients
must be selected carefully. To transfer the latissimus dorsi, it is necessary to have good passive mobility in abduction, a
minimum of 20° of external rotation and no joint deformities. When negative external rotation is found, the subscapularis muscle
should be released. When there is glenohumeral joint deformity in older children, other methods are recommended, such as
rotational humeral osteotomy.

Keywords:Obstetric palsy; Transfers muscular shoulder; Latissimus dorsi; Subscapular.

Transferencia del mdsculo dorsal ancho en secuelas obstétricas del plexo braquial

RESUMEN

Introduccidn: Las limitaciones en la abduccion y la rotacion externa del hombro son las secuelas mas frecuentes en la
paralisis obstétrica. Se encuentra deformidad de la articulacion glenohumeral como resultado del desequilibrio que existe entre
los musculos rotadores externos e internos. Dentro de las cirugias mas usadas para corregir las deformidades del hombro estan
las liberaciones musculares y la transposicion del masculo dorsal ancho.

Materiales y método<El autor opero 24 nifios entre los 4 y 8 afios de edad, con secuelas de paralisis braquial obstétrica,

a quienes se les practicé liberacion del subescapular por via posterior y transferencia del masculo dorsal ancho. Se evaluaron
segun la escala de Mallet y la de Gilbert, con un seguimiento minimo de dos afios.

Resultados:Todos los nifios se recuperaron segun las escalas mencionadas. En 22 evaluados segun Mallet, todos
mejoraron del nivel 3 al 4. Segun la clasificacion de Gilbert, 16 nifios mejoraron un gradoy 8 nifios mejoraron dos grados. Todos
los padres estuvieron satisfechos con los resultados.

Discusion: Existen muchos informes en la literatura médica sobre los beneficios de liberar los misculos contracturados
y de las transferencias musculares en el hombro en las secuelas de pardlisis braquial obstétrica. Se obtuvieron buenos
resultados en todos los nifios. Algunos casos fueron dificiles de clasificar en las escalas usadas, para lo cual se propone una
sub-clasificacion. Se requiere tener una buena movilidad pasiva, que no haya deformidad articular en el hombro y minimo 20°
de rotacion externa, para realizar la transferencia muscular del dorsal ancho. Cuando no se encuentra la rotacion externa, se
debe hacer la liberacion del subescapular. Si hay deformidad de la articulacion glenohumeral, no se recomiendan las
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transferencias musculares y entonces se recurre a ost@beasing the muscle on the anterior surface of the
tomias. scapul&'13 and releasing the teres major and the
pectoral major.

The transfer of the latissimus dorsi muscle is done to
improve external rotation and the abduction at the same
time. In 1934, L’Episcopddescribed the transfer of the

recover spontaneouslv without suraerv. The nerve roc tissimus dorsi and teres major to the lateral humerus to
P y gery. prove external rotation. Hoff€idescribed the transfer

frequently compromised by typical Erb’s palsy are C f1ihe latissimus dorsi by taking it posterior and superior

and .C6’ where an absen.ce of abduction and gxte_rlnnaa rotator cuff to allow greater external rotation and
rotatlonoftheshoulder,flexmnoftheerowandsuplnatlogbduction with a functional deltoidVhen a good

of the forearm_ a_m_e found. Whe_n the C7 nerve_ root I'gtissimus dorsidoes not exisgnsfers of the trapezium
affected, a deficit in the extension of the hand is genss ¢ the scapula elevator may be consicerds

rally found. Many of the total injuries at the beginning The purpose of this article is to describe the results

recovery of the |ower roots and remain a deﬂmte% acase series with in the transfer of the latissimus dorsi

lesion of the upper plexus. Non-recovery of the blce\}?ith the elevation of the subscapularis muscle off the

flexion agamst gravity b9f°.re 3 to 4 months of age or Unterior surface of the scapulain children with obstetric
the deltoids has been anindication that plexus exploratlgglsy sequelae

is necessafy.
This indication has been extended to 6-9 months IPATIENTS AND METHODS
different authors who have argued that nerve recons-
truction procedures are useful up to the first year of There were 24 patients with obstetrical brachial
agé*. Good functioning is expected for children whlexus sequelae who had operations performed by the
recover anti-gravity biceps strength before the age okeme surgeon (EVA), between 1997 and 2006, to
months. In the case of children whose biceps recougsnsfer the latissimus dorsi, which, in the cases of 11
before the age of 6 weeks, it is possible to achieve togdildren, was associated with elevation of the
recovery. subscapularis muscle. There was a minimum follow up
Limitation in abduction and external rotation causegf 2 years. Movement of the shoulder was limited in all
by weakness in the deltoid muscles and the exterlses, especially in abduction and externgtion,
rotators of the shoulder are the most frequent second@iyich madet difficult to carry out some ordinary daily
deformities. Contracture in adduction and internaictivities like getting dressed, combing the hair, and
rotation could appear early due to the lack of oppositigifting objects to the face or moutBix patients had an
to the muscle forces generated by the subscapulagperation on the plexus before they were one year of
pectoralis major, teres major and latissimus dorsi.  age and 18 had not received any surgical treatment.
This difficulty in performing external rotation will A transfer of the latissimus dorsi to the infraspinous
produce posterior subluxation of the humeral head in th@d supraspinous tendon was done on all of the patients.
long term, causing itand the glenoid to become deformggleasing the subscapularis muscle was done at the
Thiswillinturn bring about limitation in mobility and pain same time on 11 patients except for one who had been
in the long rui8. Early reconstruction, along with theoperated on at 3 years of age to elevate just the
release of the contracted tendons and tendinous transfetgscapularis muscle. The criteria for releasing the
will improve passive and active mobility and retargubscapularisiuscle was external passive rotation of
deformities in the glenohumeral joirt. less than 20°. All the patients had normal morphology in
Releasing the compromised structures includese X-rays. When there was a poor image on the X- ray,
elevation of the subscapularis muscle. This can be dA€T scan was taken. The average age at the time of
onthe tendinous part of the muscle butitis notgeneraijirgery was 5.1 years of age (ranging from 4 to 8 years
recommended because of the risk of residual instabilityt age). The minimum age for surgery was 4; patients
It can alsabe done through the posterior approach byere evaluated before and after the operation based on

Palabras clavePardlisis braquial obstétrica;
Transferencia muscular; Dorsal ancho.

In obstetric brachial plexus injuries, most patien
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Table 1
Mallet's scale

Stage Abduction External rotation Hand
1 Flaccid shoulder Flaccid shoulder Flaccid shoulder
2 < 30° o° The hand does not reach the back of the neck

or the back and the hand reaches the mouth
in a horn borner sign

3 between 30°and 90° < 20° The hand reaches the back of the neck and
back with difficulty, the hand reaches the
mouth with a partial horn borner sign.

4 > 90° > 20° The hand reaches the back of the neck, the
back and mouth easily.
5 Normal shoulder Normal shoulder Normal shoulder
Table 2 and sutured to the same muscle more proximally, thus,
Shoulder scale (Gilbert) integrating the two muscles to the transfer. The dissection
towards the humerus is performed with extreme care. Itis
Stage  Abduction External rotation not necessary to see the radial nerve. This last part can be

done with blunt dissection up to the insertion of the
latissimus dorsi into the humerus. The muscle is released

0 Complete Complete paralysis ) 5 A )
paralysis and lifted while being careful not to exert tension on the
o ; vascular-nervous pedicle. With the latissimus dorsi lifted,
1 <45 Negative external
rotation we reach the lateral border of the scapula and the sub-
B g rom— tornal scapularis muscle is lifted subperiosteally, starting on the
egg Iveexterna lateral and inferior border and continuing towards the
. olelion _ medial and superior border with a periosteal elevator. It is
3 90 Slightexternal rotation important to release the medial corners because, if not, the
4 <120° ST ST subscapularis muscle cannot slide well. After that, the
rotation shoulder should rotate 30° externally. If itis not possible to
5 >120° Active external rotation achieve good external rotation at the moment, consider

releasing the anterior capsule of the shoulder and of the
Mallet's scale and the scale for the shoulder describegracohumeral ligament (CHL) without cutting the
by Gilbert (Tables 1, 2). subscapularis muscle tendon.

Surgical technique.The patient is placed in lateral  The latissimus dorsi tendon goes under the deltoids
decubitus position under general anesthesia. Anditissutured tothe infraspinous on the lateral superior
approximately 5 cm axial incision is made on the laterghrt. A fast anchor was not used in any case. If
border of the scapula when a release of the scapulatigiuctionimprovementis rendered, the latissimus dorsi
being planned. When only atransferis planned, the incisignsutured to the supraspinatus tendon with the arm at
is made in the posterior axillary fold; it is dissecteghaximum external rotation and an abduction of 90 to
subcutaneously and the interval of the latissimus doi20°. The wound is closed in two layers with absorbable
with the teres major is located on the external border of tture. The arm is immobilized in a position of minimal
scapula. If the latissimus dorsi is of poor quality, the teragduction of 90° degrees and with external rotation in
major will be added to the transfer. Because the tetg® Statue of Liberty position for 5 weeks. When
major is smaller with a lesser excursion than the latissimugghabilitation is started, immobilization is continued at
dorsi, the teres major is released from the latissimus daigjht for three more weeks.
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RESULTS

Overal, we obtained good results; there were no
hematomas, neurological or vascular injuries, nor
infection. Of 22 patients scored on Mallet’ sfunctional
scale, all wereat 3 pointsbefore surgery andimproved
to4 points. Based on Gilbert’ sscale, 13 patientswereat
3beforesurgery andimprovedto 4. Seven patientswere
at 2andimprovedto4. Onepatient wasat anintermediate
classification between 2 and 3 and improved to 4. One
patient went from 3to 5, and two patientswent from 4
to 5. In other words, al of the patientsimproved in the
two scales (Figures 1, 2; Table 3). The parents of the
patientswere satisfied withthefunctional results (Figu-
res3, 4).

DISCUSSION

External rotation and abduction of theshoulder with
progressivecontractureininternal rotationandadduction
are the most important sequelae for the shoulder in
obstetric paralysis. The muscular imbalance between
theweak external rotator (infraspinous) and the strong
internal rotators (teresmajor, latissimusdorsi, pectoral

Vol. 41 N° 3, 2010 (Julio-Septiembre)

Figure 1.Four-and-a-half-yearold
girl; obstetric palsy sequelae with
alimitationin abduction (90°)

Figure 2. Eighteen months post operative. After releasing the subscapularis muscleand
latissimus dorsitransfer,theabductionis greaterthan 120°and external rotation is greater than 20°.
(Mallet 4-5, Gilbert 5)
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Table 3
Results of transfer of the latissimus dorsi according to the Gilbert’s scale and Mallet’s functional scale

Case Lesion Age Technique Mallet Gilbert
pre post pre post
1 C5-C6C7 5 Latissimus dorsi 3 4 2 45
2 C5-C6 4 Latissimus dorsi 3 4 2 4
3 C5-C6 7 Subesc+Latissimus 3 4 2 4
4 C5-C6 5 Subesc+Latissimus 3 4 2-3 5
5 C5-C6 5 Latissimus dorsi 3 4 2 4
6 C5-C6C7 4 Latissimus dorsi 3 4 3 4
7 C5-C6C7 8 Subesc+Latissimus 3 4 3 4
8 C5-C6C7 6 Latissimus dorsi 3 4 3 4
9 C5-C6 5 Latissimus dorsi 3 4 3 4
10 C5-C6 5 Subesc+Latissimus 3 4 2 4
11 C5-C6C7 4 Subesc+Latissimus 3 4 3 4
12 C5-C6 5 Latissimus dorsi 3 4 2-3 4
13  C5-C6 5 Latissimus dorsi 3 4 3 4
14  C5-CeC7 6 Latissimus dorsi 3 4 3 4
15 C5-C6 6 Subesc+Latissimus 4 5
16 C5-C6 7 Subesc+Latissimus 4 5
17 C5-C6 4 Subesc+Latissimus 3 4 3 4
18 C5-C6 5 Subesc+Latissimus 3 4 3 4
19 C5-C6 5 Latissimus dorsi 3 4 2 4
20 C5-CeC7 4 Latissimus dorsi 3 4 3 4
21  C5-CeC7 4 Latissimus dorsi 3 4 3 4
22 C5-CeC7 5 Subesc+Latissimus 3 4 3 4
23 C5-C6 5 Latissimus dorsi 3 4 2 4
24 C5-CeC7 5 Subesc+Latissimus 3 4 3 4

major, and subscapul aris) isthemainfactor for deformity
ininternal rotation and adduction of the shoulder.

The subscapularisis the largest of the four rotator
cuff muscles. Einarsson et al.'’, demonstrated the
abnormal mechanical properties of the subscapularis
muscleinindividual swith obstetricbrachial plexuspal sy
when they analyzed the passive mechanical charac-
teristics of biopsies from the subscapularis muscle
obtained through open surgery.

Secondary deformities such asthe elongation of the
coracoids, flattening or deformation of thehumeral head
with subluxation or posterior dislocation and flattening
or retroversion of the glenoid may be found’2,

Hoeksma et al.’, reported a 56% prevalence of
contracturesgreater than 10% and a33% preval ence of

252

osseous deformity in a series of 53 patients treated
without surgery. Waters et al.®, say that the natural
history of obstetrical brachial paralysiswith muscular
weakness is glenohumeral deformity because of mus-
cular imbalance. Using computed tomography (CT) or
magnetic resonance imaging (MRI) to evaluate the
gleno scapular angle (retroversion) on a series of 42
patients, the healthy side showed -5.5 on the average
and the affected side, -25.7 with 62% of the patients
presenting posterior subluxationandincreased deformity
with age.

Bahm et al.’®, noted that although the muscular
imbalance might explain most of the progressing
deformities of the glenohumeral joint, it was necessary
to be aware of the rare cases of connatal traumatic
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subluxations of the humeral head, which
can cause a rapid contracture requiring
immediate surgery.

The anterior release of the subsca
pularis muscle has been used extensivel
but has the drawback of causing anterio
instability in the shoulder. Carlioz and
Brahimit'improved the external rotation
of the shoulder by releasing the subsca
pularis muscle off the anterior surface of
the scapulathrough a posterior approac
Thisisindicated when the patient still has
a congruent glenohumeral jotat®. If
the external rotator muscles are weak
transfer of the latissimus dorsi should be
done immediately, as well. This transfer
will improve active abduction of the
shoulder giventhatit stabilizes the rotator Figure 3. Eight-year old boy; obstetric palsy sequelae with
cuff and makes the deltoids more limitation in abduction (90°) and external rotation (0°)
effective'316

Pagnottaet al.*3, evaluated 203
patients who had undergone operation
on their shoulderf®llowed by long-term
follow up. This showed that individuals
benefiting most from the surgery were
children who had C5 and C6 paralysis
and those who scored 2 and 3 on thq
Gilbert scale. According to the authors,
six years after the surgery some patients
presented loss of abduction but kept
external rotation. It is possible that the
cause of this is functional exclusion on
the part of the child and lack of
rehabilitation.

All of the children in this report
improved in abduction and external
rotation. Our follow up is relatively short
and loss of abduction has not bee
observed. All of the children improved
on the functional scales. The 22 who

, Figure 4. Twenty months post operative. Good result after
were evaluated based on Mallet's S‘Calereleasingthe subscapularis muscle and latissimus dorsitransfer;

improved one degree. Eight patients abduction is greater than 120° and external rotation is greater
improved two degrees and 16 patientsi,an 200

improved one degree based on Gilbert’s

scale. Two children could not be correctly ahduction but a deficit of external rotation of 0° and -20°.

classified on Mallet's scale prior to  \ye noticed patients who were not easily classified. There were
surgery. They had more than 90° of children who were found between Mallet's classifications of 3 and 4.
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There were patients whose degrees of abduction wére Waters PM. Comparison of the natural history, the outcome

greater than 90°

than 20° or negative, making it impossible to classify
them. Gilbert’s classification gives us a closer approagh Birch R, Ahad N, Kono H, Smith S. Repair of obstetric brachial
toreality than Mallet’s, although there are some patients plexus palsy: results in 100 childrerBone Joint Surg (Br).
whose recovery of abduction and external rotation are 2005;87-B: 1089-95.

dissociated. For example, case 16 presented abduction

greater than 120°, but an external rotation of Q°.

Currently, patients who are classified into stages 3,

4, and 5 on Gilbert's scale are being evaluatedsaid 5.
classified. The breakdown we used for this sul%-
classification is the following: '

3A: abduction of 90° and external rotation of 0° of.
negative

3B: abduction of 90° and slight or positive external
rotation 8
4A: abduction of less than 120° and external rotation
of 0° or negative

4B: abduction of less than 120° and positive or
incomplete external rotation 9.
5A: abduction greater than 120° and external rotation
less than 20° 10.
5B: abduction greater than 120° and external rotation
greater than 20°

The patients have to be carefully selected. Godd

passive mobility inabduction, aminimum external rotation
of 20° and no joint deformities are required for the
transfer of the latissimus dorsi. When an extern&?
rotation of 0° or negative is found, releasing the subsca-
pularis muscle is considered. At the same time, we
evaluated whether or not it was necessary to release tBepagnotta A, Haerle M, Gilbert A. Long-term results on abduction
major pectoral muscle. Sometimes, though not in this and external rotation of the shoulder after latissimus dorsi
series, it is necessary to release the anterior capsule oftransfer for sequelae of obstetric pafSin Orthop Relat Res.

the glenohumeral joint through an anterior approach or
the coracohumeral ligament. '

When there is posterior subluxation or glenohumeral

joint deformity in older children, other methods are
recommended such as rotational osteotomy of the
proximal humerug?

No benefits in any form have been received or will

but whose external rotations were less of microsurgical repair and the outcome of operative

reconstruction in brachial plexus birth pal¥BoneJoint Surg
Am. 1999;81-A: 649-59.
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association with the Federation of European Societies for
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