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ABSTRACT
INTRODUCTION
Children affected by obstetrical brachial plexus injury frequently have residual external
rotation weakness in the shoulder. Secondary surgical procedures are available for
improvement. The aim of this study was to describe and compare children’s and parents´
expectations and the importance of selected arm/hand function and performance of activities
before and satisfaction after surgical correction of rotation deformity in the shoulder.
METHOD
In the Department of Hand Surgery, Södersjukhuset Sweden, all patients ≥ 4 years old (n=42)
affected by obstetrical plexus injury who underwent secondary surgery to release rotation
contracture of the shoulder were included in this study between November 2001 and May
2005. A disease-specific questionnaire was developed and used.
RESULTS
The expectations before surgery were that the majority of the activities and functions would
be improved. There were some differences between the adolescents’ and their parents’
expectations. After surgery, both children and parents were overall satisfied.
CONCLUSION
This study shows that expectations before surgery were high and both children and parents
reported positive experiences three months after surgery. A long-term study is warranted if
final conclusions are to be drawn.

Keywords: Obstetric brachial plexus injury, secondary surgery, shoulder, expectations,
satisfaction

INTRODUCTION
In Sweden an estimated 200-300 children are affected annually by obstetrical brachial plexus
injury. In countries with good maternity care, this injury has a frequency of 2-3 per 1000
births [1]. The injury occurs most often in the final stages of difficult deliveries. This can put
stress on the brachial plexus, and may cause a nerve injury which affects all or parts of the
upper limb. The severity of the injury varies from a paralysed arm to barely visible symptoms
compared with the unaffected side. Spontaneous total recovery probably occurs in more than
75% within a few weeks to 6 months after birth [2-4].
Children with obstetrical brachial plexus lesions, even those who recover excellent global
function, frequently have a residual rotation deformity in the shoulder, with poor external
rotation. This affects the ability to place the arm/hand above the shoulder e.g. put the hand to
the mouth without lifting the elbow (“trumpet sign”) [5]. The lack of external rotation limits
use of the hand with precision and security [5]. This impairment affects the child in play and
performance in daily activities and restricts the ability to participate fully in activities [6].
Children change as they grow. Their different roles, activities, priorities and the meaning of
the roles change during this growth. The roles have a great impact on their identities and
choice of activities [7]. Studies on children with obstetrical brachial plexus injury describe
problems for these children as they grow older. The problems include e.g. difficulties in
performing activities of daily living and presence of pain [8-9].
Before the 1980s, the majority of obstetrical brachial plexus injuries were treated
conservatively. The purpose of the treatment was to prevent joint contracture [10]. Today,
reconstructive surgery of the nerves can be done to improve recovery from the most severe
injuries [11-12]. A number of secondary surgical procedures are also available to improve

shoulder stability and arm function. The aim of secondary surgery is to improve function for
the children and adolescents with remaining dysfunction [11-13].
After secondary surgery, a rehabilitation program is usually provided. Studies emphasize that
it is important that a multidisciplinary team provides the rehabilitation, where contributions
from both occupational therapists (OT´s) and physiotherapists (PT´s) are essential [5-6, 1415].
The purpose of this study was to examine expectations and the importance of arm/hand
function and performance of activities before secondary surgery on the shoulder in children
with obstetrical brachial plexus injury; further, to examine the level of satisfaction after
surgery and rehabilitation.
An interest in identifying patients´ perception of the quality of care has increased in recent
years [16]. Asking people about their ability to perform activities could give important
information about their limitations and need for interventions [17].
No studies have been found so far concerning the expectations of the children or their parents
before and satisfaction after secondary surgery and rehabilitation of obstetrical brachial plexus
injury. There are, however, studies, concerning other diagnoses, describing views from
children and parents, where a difference in views between the two groups has been noted [1819].

METHOD
Participants and procedure

In the Department of Hand Surgery, Södersjukhuset Stockholm, Sweden, all patients ≥ 4
years old who underwent secondary surgery to release rotation contracture of the shoulder
after obstetrical plexus injury were included in this study. All patients were operated with an
open subscapularis elongation, to release the contracture. Eleven of them also had a latissimus
dorsi to infraspinatus transfer to augment the lateral rotation power, and in 13 patients a dorsal
subluxation of the gleno-humeral joint was relocated. The participants were asked to fill in a
disease specific questionnaire. This procedure was performed as part of the regular clinical
program for the target group during the period November 2001 to May 2006. No ethics
committee approval was sought as such service evaluations do not require permission from an
ethics committee according to the regulations in Sweden. However, all participants gave
informed consent and were assured that their anonymity would be protected. Further, it was
emphasized that participation was voluntary and that not completing the questionnaire would
not impact or interfere with any ongoing or future treatment. In addition all participants
received a standardardized rehabilitation program by OT´s and PT´s. There were 42 childrenadolescents, 24 girls and 18 boys, who independently or together with their parents filled in
one disease-specific questionnaire about expectations before (Part 1) and one about
satisfaction after surgery (Part 2). The children and the parents agreed about who would fill in
the questionnaires. The questionnaires were used at the time of secondary surgery for children
from the age of four, before and after surgery.

Expectations of improvements and importance of selected activities before secondary
surgery on shoulder
Before surgery, expectations of improvements and importance of selected activities were
rated on a four point scale for the following activities regarding the affected arm/hand: 1) Eat
with knife and fork, 2) Drink from a glass without elevating the elbow, 3) Hold the handset of
the telephone to the ear, and 4) Take an object from a shelf at head height, and 5) Appearance
of the arm/hand , 6) Movement of the upper extremity and 7) Strength of the upper extremity.
The four-point scale for expectation was graded as follows: 1 = No expectation of
improvements, 2 = Little expectation , 3 = Better and 4 = Much better. The scale for
Importance was scored as follows: 1 = No importance of improvements, 2 = Little, 3 = Great
importance and 4 = Greatest importance of improvements. In addition, the presence of Pain
in the affected arm was recorded as Yes or No. If Yes, pain intensity was rated on the fourpoint scale.

Satisfaction with activity performance and upper extremity function after secondary
surgery on shoulder
Three months after surgery and rehabilitation, satisfaction with performance and outcome
regarding the selected activities, as well as satisfaction with functioning of the upper
extremity were rated on a four-point scale, where 1 = Unable to perform the activity, 2 =
Great difficulty, 3 = Some difficulty and 4 = Without difficulty. Satisfaction with the
functioning of the upper extremity was rated as 1 = Not satisfied, 2 = Neither-nor satisfied, 3
= Rather satisfied and 4 = Satisfied. Presence of pain was recorded as Yes or No. If Yes, the
degree of pain reduction was rated on a four-point scale.

Analysis
During the analysis of the questionnaire, Part 1, the ratings of the expectations of
improvement were aggregated: Scores 1 and 2 were classified as "no / little"; 3 and 4 were
classified as "better". Concerning the importance of the selected activities, 1 and 2 were also
labelled "no / little", 3 and 4 were labelled "great". During the analysis of the questionnaire,
Part 2, at 3 months after surgery, the ratings of the activities were aggregated. Scores 1 and 2
were labelled "great” difficulty; 3 and 4, "no / little" difficulty and finally satisfaction 1 and 2
were classed as "not satisfied" and scores 3 and 4 as "satisfied ".

RESULTS
Demographic data on the participants are presented in Table 1. In total, 42 parents and
children-adolescents answered the questionnaires. Among the participants, 13 adolescents
filled in and returned the forms themselves, they are called adolescents in the text that
follows. When parents answered for their children, they are called parents.

The result in terms of expectations, importance of four selected activities, functioning of
upper extremity, appearance, strength and pain before surgery of the shoulder are presented in
Table 2. The response rate to the 28 items was high in total especially among the adolescents,
where only a few participants had incomplete questionnaires.

[Place tables 1 and 2 near here]

Before surgery, most parents and adolescents had great expectations of change. The most
common expectation was that surgery would provide increased movement function, and the
second most common was improvement in the activity drink from a glass without elevating
up the elbow.
Regarding the importance of the expected changes, the majority of the participants thought
that increased movement function was most important followed by improved strength,
whereas arm /hand appearance was the item that was ranked as being the least important. All
participants gave increased movement function the highest score.

Ratings three months after surgery and rehabilitation are shown in Table 2. The difficulties in
performing the selected activities eat with knife and fork, drink from a glass without elevating
up the elbow and keeping the handset of the telephone to the ear were rated as “no/little”
difficulty by 41 participants.

Three months after surgery and rehabilitation of the shoulder, the participants were satisfied
in general with their performance of the activities and with movement function, strength and
appearance of the involved arm/hand. The majority of the participants were most satisfied
with the movement function. Both parents and adolescents expressed great satisfaction with
the performance of the activities drink from a glass without elevating the elbow and keep the
handset of the telephone to the ear and with the arm/ hand appearance.

Before surgery, 12 participants declared that they had pain. Three months after surgery and
rehabilitation, nine participants had pain, four of them also indicated pain before surgery.

Among the participants who rated pain three months after surgery, five were satisfied and
only one was not satisfied. This participant also indicated pain before surgery and
rehabilitation.

The adolescents had greater expectations than the parents before surgery and overall they also
rated the importance higher. All of them used the highest score for the importance of
increased movement function, while only half of the parents used the same rating. The only
question where the majority of the parents rated no / little importance was regarding
appearance, whereas the adolescents felt to a greater degree that appearance was of
importance. After surgery, the parents used “no” or “little” difficulty for the performance of
all activities except for eat with knife and fork. In contrast, the adolescents rated the
performance of the same activity as “no” or “little” difficulty.

DISCUSSION
To our knowledge, there are no previous studies concerning expectations before and
satisfaction after secondary surgery and rehabilitation of the shoulder after obstetrical brachial
plexus injury. This study shows that, before secondary surgery of the shoulder after obstetrical
brachial plexus injury, the expectations of both adolescents and parents were that the majority
of the rated activities and functions would be improved. Three months after surgery, both
groups were overall satisfied and considered that the rated activities could be carried out with
little or no difficulty.

Expectations of performance of the activities and functions were high before surgery. This
result may have been influenced by all the information given beforehand as well as attitudes
towards surgery as expectations reflect patients´ beliefs. Ratings regarding importance are
considered to have a more valid basis for the score from a patient perspective as importance
ratings reflect how the person wants the results to be [16]. The activity take an object from the
shelf at head height, got the lowest importance rating among the four selected activities both
before and after surgery. An explanation might be that this activity requires good arm
movement function, i.e. the arm can be lifted above shoulder level, which most of the children
with plexus injury have difficulties to do [5, 9]. The children may have been used to
compensating in various ways, which might have influenced their expectations before
surgery.

After surgery and rehabilitation, the low rating of the performance of the activity take an
object from the shelf at head height, might also be influenced by the short lapse of time after
surgery. This also might be the case with the great difficulty with the arm/hand movement
function improved strength, which had received the lowest rating regarding satisfaction. Three
months after surgery is a very short time for the healing process and rehabilitation, which is
still in progress. It also takes time to develop new patterns for performing various activities,
i.e. reaching an object on a shelf, which requires good arm movement and strength.

Before surgery, 12 participants reported that they had pain. Three months after surgery and
rehabilitation, the majority (eight) reported that they had no pain. Nine participants in total
had pain after surgery, of whom five reported pain after surgery but not before. This pain may

disappear over time as the healing process was still in progress. However, longer follow-up is
needed to ascertain that surgery does not induce chronic pain.
There were differences in ratings between the adolescents and the parents similar to the
findings of Daltroy et al.[20], who have shown that adolescents rated themselves higher than
their parents concerning physical and mental health, while parents had higher expectations for
treatment outcomes. In some items e.g. increased movement function, the reason for the
difference between children and their parents in how they rated importance might be that
adolescents are likely to demand more movement function and hence increased ability in the
performance of the activities in order to be able to participate in different contexts. The
attitudes of friends also affect the way teenagers look at their own bodies. Furthermore, the
physical development associated with puberty leads to different social and psychological
consequences for different people [21]. Our roles are dynamic in the way they are acquired
and replaced through life [7]. Limitations in the physical capacity could disturb the
expectations which are parts of our roles or might even disrupt the roles [17].
In order to get an idea of patients´ expectations before surgical management of the shoulder
after obstetrical brachial plexus injury and an understanding of changes after surgery and
rehabilitation, we chose to administer self-assessment questionnaires. The questionnaires were
designed to be used in clinical practice, easy to administer in a standardized way and easy for
the patient to fill in. However we cannot draw any conclusions regarding differences between
pre and post ratings of the status since the questions were not identical pre and post surgery.
The focus before surgery was on the expectations and the importance of the four selected
activities. Whereas after surgery the emphasis was on satisfaction with the performance of the
same selected activities. To allow comparison between the pre and post surgical status there is
a need to develop the questionnaire so that e.g. the self rated performance of the selected
activities can be done both before and after surgery.

Another limitation of the study is the short time that had elapsed between surgery and the
three months data collection. We chose to do the postoperative evaluation at 3 months,
because at this time most of the patients were thought to have returned to full daily use of
their arms and they still had a good recollection of their preoperative function. Therefore they
were expected to be able to do a useful comparison at this time. However the questions were
designed on a basis of our clinical experience and consisted of focused and structured
questions as recommended in order to get an answer regarding specific problems in a patient
group [22]. The increasing demand for shorter treatment periods with continuous high quality
outcomes meant that the patient perspective was secondary.

CONCLUSION
This study shows that expectations before secondary surgery of the shoulder after obstetrical
brachial plexus injury were high. The study also shows some differences between
adolescents´ and parents´ ratings i.e. the adolescents rated the importance of positive change
in the activities and functions higher. Further development of the questionnaire to include a
question regarding satisfaction with the performance of selected activities both before and
after surgery is needed to make comparisons. In spite of the few participants and the high
expectations, this study indicates positive patients´ and parents´ experiences at three months
after surgery. A long-term study is warranted if final conclusions are to be drawn.

Table 1. Demographic data of the participants.
Participants

n=42(%)

Gender

Boys

Girls

n= (%)

n= (%)

18(43)

24(57)

Age 4- 6 years

15*

7

8

7- 9

7*

5

2

“

10- 12

“

7*

2

5

13- 15

“

7†

2

5

16- 17

“

6†

2

4

Adolescents/parents

13/29(31/69)

*Parents answered on behalf of their child
†Adolescents answered by themselves

REFERENCES
1.

Lagerkvist AL, Johansson U, Johansson A, Bager B, Uvebrant P. Obstetric brachial
plexus palsy: a prospective, population-based study of incidence, recovery, and
residual impairment at 18 months of age. Dev Med Child Neurol 2010;52:529-534.

2.

Jackson ST, Hoffer MM, Parrish N. Brachial-plexus palsy in the newborn. J Bone
Joint Surg Am 1988;70:1217-1220.

3.

Hardy AE. Birth injuries of the brachial plexus: incidence and prognosis. J Bone Joint
Surg Br 1981;63-B:98-101.

4.

Bennet GC, Harrold AJ. Prognosis and early management of birth injuries to the
brachial plexus. Br Med J 1976;1:1520-1521.

5.

Waters PM. Update on management of pediatric brachial plexus palsy. J Pediatr
Orthop 2005;25:116-126.

6.

James M, Lehmn C, O´Dell A, Wong P. Reconstruction of shoulder external rotation
in brachial plexus birth palsy: a team approach J Hand Ther 2001;14:226 -237.

7.

Rodger S, Ziviani J. Children´s roles, occupations and participations in contemporary
society. Occupational Therapy with Children. Oxford: Blackwell Publishing Ltd;
2006. pages 3-21.

8.

Partridge C, Edwards S. Obstetric brachial plexus palsy: increasing disability and
exacerbation of symptoms with age. Physiother Res Int 2004;9:157-163.

9.

Sundholm LK, Eliasson AC, Forssberg H. Obstetric brachial plexus injuries:
assessment protocol and functional outcome at age 5 years. Dev Med Child Neurol
1998;40:4-11.

10.

Carlstedt T, Hultgren T, Noren G. [Treatment of brachial plexus injuries with
microsurgical techniques is now possible]. Lakartidningen 1991;88:1504-1509.

11.

Gilbert A, Pivato G, Kheiralla T. Long-term results of primary repair of brachial
plexus lesions in children. Microsurgery 2006;26:334-342.

12.

Strombeck C, Krumlinde-Sundholm L, Remahl S, Sejersen T. Long-term follow-up of
children with obstetric brachial plexus palsy I: functional aspects. Dev Med Child
Neurol 2007;49:198-203.

13.

Kambhampati SB, Birch R, Cobiella C, Chen L. Posterior subluxation and dislocation
of the shoulder in obstetric brachial plexus palsy. J Bone Joint Surg Br 2006;88:213219.

14.

Clarke HM, Al-Qattan MM, Curtis CG, Zuker RM. Obstetrical brachial plexus palsy:
results following neurolysis of conducting neuromas-in-continuity. Plast Reconstr
Surg 1996;97:974-982.

15.

Mulloy EM, Ramos LE. Special rehabilitation considerations in the management of
obstetrical brachial plexus injuries. Hand Clin 1995;11:619-622.

16.

Wilde-Larsson B, Larsson G, Kvist LJ, Sandin-Bojo AK. Womens' opinions on
intrapartal care: development of a theory-based questionnaire. J Clin Nurs
2010;19:1748-1760.

17.

Kielhofner G. Performance capacity and the lived body Model of Human Occupation.
3rd ed. Philadelphia: Lippincott Williams &Wilkins 2002.p.81-97.

18.

Eiser C, Morse R. Can parents rate their child's health-related quality of life? Results
of a systematic review. Qual Life Res 2001;10:347-357.

19.

Smith PL, Donaldson S, Hedden D, et al. Parents' and patients' perceptions of
postoperative appearance in adolescent idiopathic scoliosis. Spine 2006;31:2367-2374.

20.
Daltroy LH, Liang MH, Fossel AH, Goldberg MJ. The POSNA pediatric
musculoskeletal functional health questionnaire: report on reliability, validity, and sensitivity
to change. Pediatric Outcomes Instrument Development Group. Pediatric Orthopaedic Society
of North America. J Pediatr Orthop 1998;18:561-571.
21.

Hwang P, Nilsson B. Fysisk utveckling. Barn med funktionshinder.
Utvecklingspsykologi. 2nd ed. Stockholm: Natur och Kultur; 2003.

22.

DePoy E, Gitlin L. Introduction to Research. 3rd ed. S.t Louis Elsevier Mosby; 2005.
p. 64-75, 167-173.

Table 2: Parents‘and adolescents´ (n=42) ratings regarding expectations and importance of the activities: functioning of upper extremity (arm/hand) and pain before surgery
and ratings regarding the activity performance and satisfaction with the performance, functioning and pain, three months after surgery.

Before surgery
Expectations of change in
Importance of change in the
the activities
activities
n
No/
Better
n
No/
Great
Little
Little

Three months after surgery
Difficulty in performing
Satisfaction with the
the activity
activity performance
n
Great
No/
n
Not
Satisfied
Little
satisfied

Eat with knife and fork

42

1

29

39

15

24

41

0

41

38

4

34

Drink from a glass without
elevating the elbow

41

8

33

41

15

26

42

1

41

40

3

37

Hold the handset to the ear with
injured arm/hand

40

10

30

39

14

25

42

1

41

40

4

36

Take an object from a shelf at
head height

42

17

25

38

15

23

42

7

35

40

9

31

Appearance

42

17

25

40

18

22

-----

-----

-----

41

5

39

Increased movement function

42

4

38

42

1

41

-----

-----

-----

42

3

39

Improved strength

41

13

28

42

11

30

-----

-----

-----

36

8

28

Pain

12

3

9

11

1

10

-----

-----

-----

8

3

5

