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Abstract

AIM: To investigate whether the finger movement at
birth is a better predictor of the brachial plexus birth

injury.

METHODS: We conducted a retrospective study re-
viewing pre-surgical records of 87 patients with resid-
ual obstetric brachial plexus palsy in study 1. Posterior
subluxation of the humeral head (PHHA), and glenoid
retroversion were measured from computed tomog-
raphy or Magnetic resonance imaging, and correlated
with the finger movement at birth. The study 2 con-
sisted of 141 obstetric brachial plexus injury patients,
who underwent primary surgeries and/or secondary
surgery at the Texas Nerve and Paralysis Institute.
Information regarding finger movement was obtained
from the patient’s parent or guardian during the initial
evaluation.

RESULTS: Among 87 patients, 9 (10.3%) patients who
lacked finger movement at birth had a PHHA > 40%,
and glenoid retroversion < -12°, whereas only 1 patient
(1.1%) with finger movement had a PHHA > 40%,
and retroversion < -8° in study 1. The improvement in
glenohumeral deformity (PHHA, 31.8% + 14.3%; and
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glenoid retroversion 22.0° + 15.0°) was significantly
higher in patients, who have not had any primary sur-
geries and had finger movement at birth (group 1),
when compared to those patients, who had primary
surgeries (nerve and muscle surgeries), and lacked
finger movement at birth (group 2), (PHHA 10.7%
+ 15.8%; Version -8.0° + 8.4°, » = 0.005 and P =
0.030, respectively) in study 2. No finger movement at
birth was observed in 55% of the patients in this study

group.

CONCLUSION: Posterior subluxation and glenoid ret-
roversion measurements indicated significantly severe
shoulder deformities in children with finger movement
at birth, in comparison with those lacked finger move-
ment. However, the improvement after triangle tilt sur-
gery was higher in patients who had finger movement
at birth.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Normal shoulder development requires balanced dy-
namic muscle environment between the humeral head
and the glenoid. Initial damage during birth to the bra-
chial plexus, and its incomplete recovery results in full
or partial paralysis of shoulder muscles during the child’
s development. The most common muscle imbalances
after partial recovery occur between the internal and
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the external rotators, and the abductors and adductors
of the shoulder. The chronic evolution of the muscle
imbalance causes changes to the developing bony struc-
tures, and formation of scapular and glenohumeral joint
deformities.

Lack of finger movement at birth in obstetric bra-
chial plexus injury (OBPI) represents a pejorative sign of
prognosis. In these patients, the shoulder muscles are all
weakened, and there is no muscle balance, indicating a
severe initial injury that mostly affects the entire brachial
plexus. However, the presence of finger movement at
birth in asymmetrical brachial plexus injury (initial dam-
age to C5-C6 or C5-C7) also predicts the development
of severe bony deformities caused by severe muscle
imbalance on the growing bony structures of the infant
shoulde!. This progress to a posterior subluxation or
complete dislocation of the humeral head. These sec-
ondary deformities, including internal rotator and ad-
ductor contractures, glenohumeral dysplasia, cause major
long-term morbidity requiring surgical correction to
improve limb function.

The severity of glenohumeral dysplasia and shoulder
function associated with nerve repair in OBPI patients
has been recently demonstrated”. In this report, we
further evaluated the severity of glenohumeral dysplasia
in OBPI patients with and without finger movement at
birth, and correlated the outcome of primary and sec-
ondary surgeries in this patient population.

MATERIALS AND METHODS
Study 1

We conducted a retrospective study reviewing pre-surgi-
cal records of 87 patients with residual obstetric brachial
plexus palsy. Their ages at the time of computed tomog-
raphy (CT) or magnetic resonance imaging (MRI) scan
were between 4 mo and 16 years (average 4.6 years). All
the patients in this study have a CT/MRI of bilateral
shoulders prior to any surgical procedure. We compared
and correlated the pre-surgical results of posterior sub-
luxation of the humeral head (PHHA), and glenoscapu-
lar version angle to the finger movement at birth. In
studies that quantify obstetric brachial plexus deformi-
ties, the most common measurements are PHHA and
glenoid retroversion.

Radiological measurements were taken using patients
CT or MRI on the transverse sections at the level of the
scapular spine as follows: (1) PHHAY calculated as per-
cent humeral head anterior to the scapular line (Figure 1);
and (2) Glenoscapular version angle (B-angle difference
between the glenoid and a line 90° to scapular line), was
measured from either CT or MRI scans” as previously
described™ ", and in the figure legend (Figure 1).

Study 2
This study consisted of 141 OBPI patients, who un-
derwent primary surgeries and/or secondary surgery at
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Figure 1 Schematic drawing showing the method of calculating glenoid
version and percentage of humeral head anterior to scapular line. Mea-
suring the glenoid version angle (8): The scapular line is drawn between the
medial margin of the scapula to the midpoint of the glenoid. Another line is
drawn through the anterior and posterior aspects of the glenoid labrum. The
angle between these two lines is measured, and 90° is subtracted. A negative
value indicates a retroverted glenoid. A line perpendicular to the scapular line is
drawn and the percentage of humeral head anterior to scapular line is defined
as the ratio of the distance from the scapular line to the anterior portion of the
head to the diameter of the humeral head (LM/LN x 100). Reproduced from
Nath RK et al”.

the Texas Nerve and Paralysis Institute. All the patients
in this study were injured severely enough to develop
shoulder deformities that required surgical reconstruc-
tion. All surgeries were performed by the same surgeon
(Nath RK), whose practice has focused on reconstruc-
tive surgery in this population for the past 15 yeats. The
age of these patients ranges from 5 mo to 20 years at
the time of wvisit. One group included 50 patients who
underwent nerve reconstruction and secondary surger-
ies (muscle and bony), the second group included 82
patients, who underwent only secondary surgeries (no
nerve surgery), and the third group included 9 patients,
who have had only bony (triangle tilt) surgery.

Nerve repair, modified Quad, and triangle tilt sur-
geries were performed on these patients by the senior
author and the surgeon (Nath RK) as described previ-
ously®™ ", Tnformation regarding finger movement was
obtained from the patient’s parent or guardian during the
initial evaluation.

Statistical analysis

Statistical analysis was performed using Analyse-It plugin
(Leeds, United Kingdom) for Microsoft Excel 2003 soft-
ware. A P-value of < 0.05 was considered as statistically
significant.

RESULTS
Study 1

No finger movement at birth was observed in 56% of
the patients. Among 87 patients, 9 (10.3%) patients who
lacked finger movement at birth had a PHHA > 40%,
and glenoid retroversion < -12°, whereas only 1 patient
(1.1%) with finger movement had a PHHA > 40%, and
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retroversion < -8°

Study 2

The improvement in glenohumeral deformity (PHHA,
31.8% £ 14.3%; and glenoid retroversion 22.0% *
15.0%) was significantly higher in patients, who have not
had any primary surgeries and had finger movement at
birth (group 1), when compared to those patients, who
had primary surgeries (nerve and muscle surgeries) and
lacked finger movement at birth (group 2), (PHHA,
10.7% % 15.8%; Version -8.0% * 8.4%, P = 0.005 and P
= 0.030, respectively).

The change in radiological measurments was not
statistically significantly different in patients who have
had primary surgeries (data not shown) with reference to
finger movement at birth. No finger movement at birth
was observed in 55% of the patients in this study group.

DISCUSSION

The integrity of the motor cortex and the corticospinal
tract is critical for the movements of the extremities, and
for the control of finger movements' . Finger move-
ment at birth is an important indication of the function-
al and anatomical integrity of the brachial plexus.

There are numerous reports in the literature relating
finger movements to brain region and brain damage"* ™

b

23-25 26-28 . . 29,30
stroke™ ™ cerebral palsy[ | Parkinson’s disease™",
[31,32] [21,33-37]

carpal tunnel syndrome™ ", traumatic injury
However, there are only few reports correlating finger
movements and obstetric brachial plexus injury™™ and
hand injuries, despite the hands are important in per-
forming daily activities™

Finger movement at birth was evaluated as one of
the potential risk factors for permanent injury and pre-
dictors of future osseous shoulder deformity™”. Glenoid
retroversion was significantly more severe in patients
with finger movement at birth, and thus associated with
the development of a worse glenohumeral deformity.
Posterior subluxation was also more severe in these pa-
tients, however not significantly.

Although, the mean radiological scores show that
lack of finger movement at birth is actually protective
against bony deformities of the shoulder, yet, some pa-
tients in this group faced severe bony deformities (up to
PHHA-31, and version-16, data not shown). Therefore,
these patients also suffer extensive functional impair-
ment that necessitated for surgical treatment.

Permanently injured patients with finger movement
at birth develop more severe bony deformities of the
shoulder than patients without finger movement at birth
due, in part, to asymmetrical muscle action on growing
bony elements, also underwent surgical treatment at the
Texas Nerve and Paralysis Institute.

The outcome of triangle tilt surgery in terms of ra-
diological scores (PHHA and version) was significantly
higher in patients who have not had any primary surger-
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ies and had finger movement at birth (group 1), when
compared to patients who had primary surgeries (netrve,
nerve and muscle surgeries) and lacked finger movement
at birth (group 2). Other investigators have reported that
some OBPI patients achieved voluntary finger move-
ment with double free-muscle transfer™.

Our present study is unique in that it evaluates the
relationship between finger movement at birth, and
the outcome of the primary and secondary surgeries in
OBPI patients. Finger movement at birth, may be used
as a simple and rapid clinical test, as a predictor of the
outcome. The finger movement data in this study is
based on retrospective information which was obtained
from patient families. The limitation of this study is
that a population of transiently injured patients was not
available for comparison. In addition, there are not many
reports in the literature to compare the finger movement
at birth and the surgical outcome in OBPI patients.

COMMENTS

Background

The severity of glenohumeral dysplasia and shoulder function associated
with nerve repair in obstetric brachial plexus injury (OBPI) patients has been
recently demonstrated. In this report, authors further evaluated the severity of
glenohumeral dysplasia in OBPI patients with and without finger movement at
birth, and correlated the outcome of primary and secondary surgeries in this
patient population.

Research frontiers

Finger movement at birth has been evaluated as one of the potential risk factors
for permanent brachial plexus injury, and predictors of future osseous shoulder
deformity.

Innovations and breakthroughs

Although, there are numerous reports in the literature relating finger movements
to brain region and brain damage, stroke, cerebral palsy, Parkinson’s disease,
carpal tunnel syndrome, traumatic injury, this is the first report proposing that
finger movement may be used as a simple and rapid clinical test, and as a pre-
dictor of the surgical outcome in obstetric brachial plexus injury.

Applications
Finger movement at birth, may be used as a simple and rapid clinical test, as a
predictor of the surgical outcome.

Terminology

Triangle tilt surgery: This operative technique includes osteotomies of the
clavicle, neck of the acromion and scapula in order to release the distal acro-
mioclavicular triangle and allow it to reorient itself in @ more neutral position into
the glenoid. The modified Quad procedure: Transfer of the latissimus dorsi and
teres major muscles, release of contractures of subscapularis pectoralis major
and minor and axillary nerve decompression and neurolysis.

Peer review

The limitation of this study is that a population of transiently injured patients
was not available for comparison. In addition, there are not many reports in the
literature to compare the finger movement at birth and the surgical outcome in
OBPI patients.
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