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ABSTRACT

Objective: To evaluate upper-limb function by means of the
Mallet score, in patients with medial rotation contracture of
the shoulder who underwent the modified Sever-L’Episcopo
procedure, and to correlate evolution with age and length of
postoperative follow-up. Methods: Sixteen patients were asses-
sed by comparing the pre and postoperative Mallet scores and
correlating the differences between these scores with age at the

time of surgery and length of follow-up. Results: A statistically
significant improvement in the postoperative Mallet score was
observed. The correlations of the differences in scores with age
and length of follow-up were not statistically significant. Conclu-
sion: The modified Sever-L’Episcopo procedure led to improved
upper-limb function according to the Mallet score. Limb function
did not present correlations with age or length of follow-up.
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INTRODUCTION

Obstetric paralysis of the brachial plexus results
from the traction exerted on the brachial plexus du-
ring childbirth delivery maneuvers, generally when
shoulder dystocia occurs'). The risk factors for this are
maternal diabetes mellitus, fetal macrosomia, forceps
delivery and pelvic delivery. It manifests as flaccid pa-
ralysis, with either partial or complete impairment, de-
pending on the number of roots involved. It affects 0.5
to 3 live births per 1000 in industrialized countries'".

The majority of the patients with obstetric paraly-
sis of the brachial plexus present spontaneous reco-
very during the first months of life, without showing
sequelae®®. However, in some situations, muscle
imbalance is seen, caused by absence of abduction
and lateral rotation, and with time, this may evolve
with shoulder contracture in medial rotation®®. This

condition gives rise to limitations relating to acti-
vities of daily living. In a chronic manner, it may
evolve to subluxation of the shoulder and consequent
deformity of the humeral head and glenoid cavity®?,
A series of surgical procedures have been proposed
over the course of medical history, to improve func-
tion and avoid evolution to bone deformity, although
it has been recognized that this is a very difficult
situation to treat®.

In 1916, Sever® proposed releasing the subscapu-
laris and pectoralis major muscles in order to correct
the shoulder contracture in adduction and medial ro-
tation, but without dealing with the anterior capsule of
the shoulder. In 1939, L’Episcopo!” added to Sever’s
procedure, by transferring the teres major muscle to
the lateral rotator, in order to improve muscle balan-
ce and function. In 1947, Zachary!') added to the
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surgical procedure of L’Episcopo, by transferring the
latissimus dorsi muscle, in the belief that the strength
of the teres major muscle alone would be insufficient
to provide lateral rotation for the limb. However, it
has been observed that these procedures may lead to
residual limitation, particularly with regard to medial
rotation, which may cause some difficulty in activities
of daily living?.

OBJECTIVE

The objective of this study was to assess upper-limb
function using the Mallet score, in patients with seque-
lae from obstetric paralysis of the brachial plexus, after
surgical correction by means of the modified Sever-
-L’Episcopo technique. We also aimed to correlate age
at the time of the procedure and length of postoperative
follow-up with the evolution of limb function.

SAMPLE AND METHOD

A prospective study was conducted on a series of
37 patients with sequelae of obstetric paralysis of the
brachial plexus and limitation of lateral rotation and
abduction of the shoulder, who underwent the mo-
dified Sever-L’Episcopo surgical procedure at Santa
Casa de Misericordia de Sao Paulo, between January
2000 and December 2008.

The following were taken to be exclusion criteria:
patients over the age of 18 years, previous osteotomy
or associated procedure, use of botulinum toxin, una-
vailability of preoperative Mallet score and presence
of glenohumeral joint abnormalities seen on preope-
rative simple radiographs. In the end, there were only
16 patients.

Among these 16 patients, eight were male and
eight were female. Their ages ranged from three to
16 years, with a mean of 10 years and seven months.
Twelve patients (75.0%) presented the lesion on the
right side and four on the left side (25.0%). Four
patients (25.0%) presented lesions of the C5 and C6
roots; six (37.5%), of C5, C6 and C7; and six (37.5%),
complete rupture of the plexus (Figure 1).

After assessment using the Mallet score (Figure 2),
the patients underwent the modified Sever-L’Episcopo
surgical procedure.

After a mean postoperative follow-up of 58 months
and 15 days (range: 12 to 120 months), the patients
were reassessed according to the Mallet score.
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Figure 1 — Patient distribution according to the anatomical classification of the lesions.
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Figure 2 — Mallet score showing the evaluation stages and scoring according to the
results obtained.

For the statistical analyses, we used the Epi-Info
(TM) software (Centers for Disease Control and Pre-
vention, CDC), version 3.3.2; and the NCSS/PASS
2000 software, Dawson edition. We compared the
pre and postoperative Mallet scores separately and
also the sum of the score items, and we correlated the
difference between these pre and postoperative values
in relation to age at the time of the surgery and the
length of follow-up.

To investigate the association between the quali-
tative variables, we constructed contingency tables
and used the chi-square test. For the quantitative
variables, we used ANOVA. When the Bartlett test
rejected homogeneity of variance (p < 0.05), ANOVA
was discarded and we used the Kruskal-Wallis test
alone. To compare quantitative data on a single indi-
vidual, we used the sign test and the Wilcoxon test.
We took the results to present statistical significance
when p < 0.05.
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RESULTS

The results obtained from the Mallet score before
and after the operation are reported in Table 1.

In relation to abduction, four patients (25.0%) im-
proved, 11 (68.8%) kept the same score and one (6.3%)
worsened. Regarding lateral rotation, seven (43.8%)
improved, eight (50.0%) kept the same score and one
(6.3%) worsened. Regarding the item “hand on the back
of the neck”, nine (56.3%) improved, five (31.3%) kept
the same score and two (12.5%) worsened. Regarding
the item “hand on the back”, four (25.0%) improved, 10
(62.5%) kept the same score and two (12.5%) worsened.
Regarding the item “hand in mouth”, 10 (62.5%) impro-
ved, six (37.5%) kept the same score and none worsened.

In the statistical analysis on the Mallet score va-
riables using the chi-square test, the scores were not
validated. Correlation of the difference between the
pre and postoperative summed Mallet scores with the
length of follow-up until the reevaluation did not show
any statistically significant difference (ANOVA, p =
0.1163; Kruskal-Wallis, p = 0.1964). Correlation of the
difference between the pre and postoperative summed
Mallet scores with the age at the time of the surgery
did not show any statistically significant difference
(ANOVA, p = 0.8927; Kruskal-Wallis, p = 0.7312).

Comparison between the summed pre and posto-
perative scores (Table 2) showed a statistically signi-
ficant improvement (sign test, p = 0.0351; Wilcoxon,
p = 0.0043). Analysis on the boxplot graphs (Figure
3) showed that there was an overall improvement in
the scores, which were within the central part of the
graph before the operation and moved to the upper
part after the surgical procedures.

Table 2 — Descriptive statistics on the sums of the items in the pre and
postoperative Mallet scores.

Mallet score Mean Standard deviation
Preoperative sum 8.12 1.78
Postoperative sum 10.5 1.89

Difference between sums 2.37

14.04

11.3]

T

7

Preoperative sum

6.0

Postoperative sum

Figura 3 - Boxplot showing pre and postoperative sums in quartiles.

DISCUSSION

Shoulder muscle balance is fundamental for main-
taining upper-limb form and function in patients with
obstetric paralysis of the brachial plexus. Thus, loss
of lateral rotation may lead to functional and esthe-
tic abnormalities". The modified Sever-L’Episcopo
procedure has the aim of dynamically restoring the
lateral rotation of the shoulder%!V.

We used the Mallet score in our study because it
showed good to excellent interobserver reproducibi-
lity in previous studies'¥, thus showing that it would
be a reliable instrument for the present study.

During the recent postoperative period, despi-
te the improvement in lateral rotation, we had the
impression that the patients presented difficulty in

Table 1 — Anatomical classification of the lesions and pre and postoperative Mallet scores for all the patients.

Anatomical | ABD | LR | HBN HB pre HM | Sum | ABD | LR | HBN | HB HM | Sum | Post-pre Age Length of

classification| pre pre pre pre pre | post | post | post | post | post | post | difference follow-up
1 Total 2 1 2 1 1 7 2 1 3 1 2 9 2 12 120
2 Erb 5-6 3 1 3 3 3 13 3 1 2 3 3 12 -1 12 108
3 Total 2 1 2 1 2 8 2 1 2 1 3 9 1 11 24
4 Erb 5-6-7 2 1 2 1 2 8 2 2 3 1 3 11 3 16 72
5 Erb 5-6-7 2 2 2 2 2 10 2 2 2 1 3 10 0 11 96
6 Erb 5-6 2 1 3 1 2 9 2 1 3 3 3 12 3 3 12
7 Total 2 1 1 2 1 7 2 2 2 1 1 8 1 15 36
8 Erb 5-6 2 1 1 1 1 6 3 3 3 1 2 12 6 9 48
9 Erb 5-6-7 3 2 1 1 1 8 3 2 3 1 3 12 4 8 60
10 Erb 5-6-7 2 1 2 1 2 8 3 2 3 2 2 12 4 10 24
11 Total 2 1 2 1 2 8 2 3 2 2 3 12 4 14 36
12 Erb 5-6-7 3 1 3 1 2 10 2 1 2 2 2 9 -1 12 72
13 Total 2 3 1 1 1 8 2 2 1 1 1 7 -1 12 72
14 Total 2 1 1 1 1 6 3 2 3 1 3 12 6 11 60
15 Erb 5-6-7 3 1 1 2 1 8 3 2 3 2 3 13 5 9 60
16 Erb 5-6 2 1 1 1 1 6 3 1 2 1 1 8 2 4 36

ABD: abduction; LR: lateral rotation; HBN: hand on back of neck; HB: hand on back; HM: hand in mouth; difference between pre and postoperative summed Mallet; age (years) at the time of the surgery

and length of follow-up (months).
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performing activities that required medial rotation
of the shoulder, such as buttoning up shirts, and this
was also observed by Terzis and Kokkalis!'>. Howe-
ver, in our series, only two patients presented wor-
sening of the function of placing their hand on their
back. Thus, we raised the hypothesis that adaptation
may occur with the passage of time.

In the comparative statistical analysis on the va-
riables of the Mallet score, the chi-square test results
were not validated because the number of cases was
less than five.

In analyzing the other variables separately, we ob-
served improvements in all of them, and especially
in the items of “hand on back of neck” and “hand in
mouth”, in which most of the patients achieved an
increase of at least one level in the Mallet score.

Age at the time of the surgery may have a rela-
tionship with postoperative evolution, which would
explain the worsening of the summed Mallet score
items that was observed in three patients who were
operated at ages above the average for our study.
According to Terzis and Kokkalis'¥, children who
underwent muscle-tendon transfers presented better
evolution when operated before reaching the age of
four years. However, in our study, the age at which
the procedure was performed did not have any sta-
tistically significant relationship with the functional
result, as also shown by Giostri et al'®. It should be
born in mind that tendon transfer is only indicated
when there are no irregularities in the humeral head.
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