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High prevalence of neuropathic pain in the
hand of patients with traumatic brachial
plexus injury: a cross-sectional study

Alta prevaléncia de dor neuropatica em sujeitos com lesao traumatica do plexo braquial:
um estudo de corte transversal

Marcus V. B. Santana’?, Mauro T. Bina®, Matheus G. Paz?, Scheila N. Santos®, Manoel J. Teixeira?,
Irina Raicher?, José V. Martins®, Daniel C. Araujo Andrade? Abrahdo F. Baptista’

ABSTRACT

Objective: To describe the pain profile of patients with traumatic brachial plexus injury. Methods: We enrolled 65 patients with traumatic
brachial plexus injury. The Douleur Neuropathique 4 questionnaire was used to classify pain and the SF-36 was used to evaluate quality of
life. Results: The patients with traumatic brachial plexus injury were predominantly young male victims of motorcycle accidents. Pain was
present in 75.4% of the individuals and 79% presented with neuropathic pain, mostly located in the hands (30.41%). The use of auxiliary
devices (p = 0.05) and marital status (p = 0.03) were both independent predictors of pain. Pain also impacted negatively on the quality of
life (p = 0.001). Conclusions: Pain is frequent in patients with traumatic brachial plexus injury. Despite the peripheral nervous system injury,
nociceptive pain is not unusual. Pain evaluation, including validated instruments, is essential to guide optimal clinical management of
patients with the condition.
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RESUMO

Objetivo: Descrever o perfil de dor de sujeitos com lesao traumética do plexo braquial. Métodos: N6s incluimos 65 individuos com lesao
traumatica do plexo braquial. O Douleur Neuropathique 4 foi usado para classificar ador e o SF-36 foi usado para avaliar a qualidade de vida.
Resultados: Sujeitos com lesdo traumatica do plexo braquial eram em sua maioria homens jovens, vitimas de acidentes motociclisticos.
A dor esteve presete em 75.4% dos individuos e 79% deles apresentaram dor neuropéatica, mais frequentemente localizada nas maos
(30.41%). O uso de dispositivos auxiliares (p = 0.05) e o estado civil foram, ambos, preditores independentes de dor. A dor ainda impactou
negativamente da qualidade de vida (p = 0.001). Conclusdes: A dor é frequente em sujeitos com lesédo traumatica do plexo braquial. Apesar
de envolver uma lesado do sistema nervoso a dor nociceptiva nao é infrequente. A avaliacdo da dor, incluindo instrumentos validados,
é essencial para direcionar as condutas clinicas de sujeitos com esta condicao.

Palavras-chave: plexo braquial; dor nociceptiva; dor; traumatismos dos nervos periféricos.
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Traumatic brachial plexus injury (TBPI) is a highly dis-
abling condition, commonly seen in young men. This injury

experience pain ,which is generally described as shoot-

ing, smashing, burning or electric shocks'*.

leads to difficulties in performing upperlimb movements, sen-
sory changes, emotional disturbances and pain'*®. The preva-
lence of pain in TBPI varies between 24% and 95% and can
occur immediately after the injury or several days or months
after the traumatic event®. Over 50% of individuals with TBPI

The origin of the pain is not clearly established, and this
may be a confounding factor for treatment. Furthermore,
it is important to distinguish nociceptive from neuropathic
pain. The nervous system lesion may explain the manifes-
tation of neuropathic pain, but injuries to musculoskeletal
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structures, such as bones and soft tissues, could explain the
onset of nociceptive pain®". Although some studies classify
the pain present in TBPI according to well-established crite-
ria®®, many merely assume that pain is neuropathic given the
presence of the brachial plexus injury®’. Furthermore, most
studies on pain in TBPI were not designed to describe the
painful profile in this condition™®.

Giving the lack of detailed information about the pain
profile in individuals with traumatic brachial plexus injury,
this study had two objectives: a) to classify the type of pain as
neuropathic or nociceptive; and b) to describe associations
among pain characteristics, demographic data, quality of life,
and symptoms of anxiety/depression.

METHODS

This cross-sectional study was conducted between June
2011 and September 2013 in three Brazilian referral centers.
We included patients with TBPI, diagnosed by a neurologist.
Exclusion criteria were: (1) Patients with psychiatric disor-
ders or cognitive impairment that would prevent accurate
answers to the questions of the study; (2) Individuals who
were submitted to surgeries on the central nervous system;
(3) Individuals with a history of non-traumatic diseases of
the peripheral nervous system; (4) Individuals with a history
of cervical spine disease, thoracic outlet syndrome and prior
neuropathy in the affected arm; (5) Participants presenting
with peripheral nerve injuries in both upper limbs.

Outcomes

Pain location was evaluated using a body map, and its
intensity with a 0-100 Visual Analog Scale classified as low
(below 25), moderate (between 25 and 75) and high intensity
(up to 75). Sociodemographic data and information related
to pain duration were also collected. The first seven ques-
tions of the Brazilian version of the Douleur Neuropathique
4 questionnaire' were used to classify pain as neuropathic
or nociceptive. Scores over three were considered as neuro-
pathic pain®. Anxiety and depression were evaluated with
the Hospital Anxiety and Depression Scale, and quality of
life by the 36-item Short Form Health Survey (SF-36) ques-
tionnaire. The Brazilian Criteria for Market Research was
used to determine social class. The sample size calculation
was based on a previous study® showing that the prevalence
of neuropathic pain in patients with TBPI was 67%, with an
absolute estimation accuracy of 15% and alpha value of 5%.
The required number was 40 patients, which was expanded
to 65 in view of the differences between the conditions in the
three different pain centers.

To avoid possible biases, the following precautions were
taken: the sample size calculation was based on a previ-
ous study’; the evaluations were conducted by a trained
team and all of them were standardized; all assessment
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instruments were validated and had good levels of reliability
in their implementation; participants who needed assistance
with communication were excluded; the study followed the
recommendations of the STROBE Guideline'.

Statistical analysis

The descriptive analysis was carried out for the socio-
demographic variables, prevalence, type, location and tem-
poral characteristics of pain. To assess the impact of those
variables on pain we used multivariate logistic regression.
Univariate logistic regression models were adjusted for
all the explanatory variables. The variables with a signifi-
cance level of p < 0.20 were entered into a single model, and
an automatic stepwise selection procedure was then per-
formed, with only those variables with p < 0.05 remaining in
the model. The Hosmer-Lemeshow test was used to verify
that the regression model was appropriate. To compare the
quality of life of patients with and without pain, the t-test for
independent samples was used, with 5% significance level.
The Fisher’s exact test was used to assess the association
between pain and anxiety and between pain and depression.
The G-test was used to evaluate the association between pain
and the frequency of physiotherapy, assistive device usage,
level of injury and surgery.

Participants and ethical considerations

This study was approved by the Institutional Review
Board from Climério de Oliveira Maternity Hospital, num-
ber 022/11 (blinded). All patients gave written informed con-
sent to participate. This study included a total of 65 individu-
als with TBPI. Participants were mostly young males, single,
belonging to the middle class, had completed secondary or
higher education and were unemployed (Table 1).

RESULTS

The majority of patients were right handed (n = 36, 44.6%),
the time from injury was 78 + 88 week and the time between
injury and surgery was 29 + 40 weeks. The most common
cause of trauma was motorcycle accidents (n = 47, 73.4%), fol-
lowed by automobile accidents (n = 7, 10.9%). The remaining
causes included being run over, falling from a height, occu-
pational accidents, electric shock, vertical impact injury and
others. Individuals referred had movement limitations as the
main cause of discomfort (n = 35, 53.8%), followed by pain
(n =20, 30.8%). Other problems, such as difficulty in finding a
job or not working, tingling or numbness, aesthetics, and pare-
sis were less common. The main associated injuries, measured
by the number of events that occurred, were fracture of long
bones (n = 23, 36.9%), head injury (n = 8, 12.1%), loss of con-
sciousness (n = 6, 9%), and luxation of a lower limb extrem-
ity (n = 6, 7.5%). The other less frequent events included verte-
bral fracture, Claude-Bernard-Horner syndrome, coma, burns,



fracture of facial bones, vascular injury, luxation of an upper
limb extremity/ligament injury, cardiovascular arrest, fracture
of lower limb extremity bones, and pulmonary injury.

The prevalence of pain was 75.4% (n = 49), and neuro-
pathic pain appeared in 79.2% (n = 38) of patients. Of these,
32 participants presented with associated injuries, the most
common being a fracture of long bones (23 times, 36.9%).
Movement limitations and pain were the most reported
complaints (Table 1). Data were missed in a small propor-
tion due to religion (1.5%), marital status (1.5%), educational
degree (1.5%), occupation (3%) and trauma etiology (1.5%),

Of the 65 test patients, 48 patients reported 217 loca-
tions of pain, and the most cited sites were the hands
(n = 66, 30.41%), followed by the forearm (n = 52, 23.96%).
The chest and shoulder region (n = 42, 19.35%) and arms
(n = 38, 17.51%) showed similar frequencies. The neck and
head were the least cited (n = 19, 8.76%) (Figure 1). Data was
missing in one participant.

Table 1. Socio-demographic data of patients with traumatic
brachial plexus injury (n = 65).

Variables n (% Mean/SD)
Gender

Male 58 (89,2)
Age 30£11
Marital status

Single 37 (57.8)

Married/ Divorced 27(42.2)
Educational degree

<6 years of study 2(3.1)

<7 years of study 9(14.1)

<11 years of study 14(21.9)

<14 years of study 36 (56.2)

<19 years of study 3(4.7)
Occupation

No occupation/ Retired/ Unemployed 10 (16.1)

Away from work 44(71)

Employed 8(12.9)
Social class

Middle class 45 (69.2)

Lower class 20(30.8)
Pain

No 16 (24.6)

Yes 49 (75.4)
Type of pain

Neuropathic pain 38(79.2)

Nociceptive pain 10(20.8)

Pain intensity (VAS) 46 (33)

Duration of pain (weeks) 58(92)
Number of pain sites

One site 13(26.5)

Two sites 12 (24.5)

Three sites 14 (28.6)

Four sites 8(16.3)

Five sites 1(2)

SD: standard deviation; VAS: visual analogue scale.

The logistic regression analysis was used to evaluate inde-
pendent predictors of pain. The variables selected from uni-
variate analysis (Table 2) to compose the multivariate model
were marital status, auxiliary device usage and physiotherapy
or occupational therapy. In multivariate analysis, auxiliary
device usage and marital status were independent predictors
of pain. Subjects who were married or divorced had a greater
chance of having pain than those who were single (OR = 4.75
(1,09-17,17); p < 0.05). Patients who used a sling or sling asso-
ciated with another auxiliary device tended to have pain more
regularly than those who did not use these devices (OR = 4.32
(1,00-18,69); p = 0.051). The model was adequate according to
the results of the Hosmer-Lemeshow test (X* = 1.520, p = 0.823).

Depressive states were found in seven patients (10.8%)
and anxiety in 20 (30.8%). Similar results were found when
only individuals with pain were evaluated and 17 (34.7%)
patients had states of anxiety and seven presented with
depression (14.3%). There was no association between pain
and anxiety (p = 0.349) or depression (p = 0.182). There was
an association between pain scores assessed by the Visual
Analog Scale and quality of life regarding functional capac-
ity items (t = 2.138, p < 0.050) and pain (t = 5.594, p < 0.001).
Participants who did not feel pain regularly presented with
higher scores for quality of life than those who presented with
chronic pain (Figure 2). No associations were found between
the frequency of physiotherapy, auxiliary device use, surgical
procedure and pain intensity. Regarding the auxiliary device
use, the difference was borderline (G = 9,272; p = 0.055), with
individuals who used a sling or sling associated with another
auxiliary device presenting more moderate pain than others.
Evaluation of the relationship between these variables and
the type of pain showed that individuals with neuropathic
pain attended physical therapy more often (Tables 3 and 4).

T
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Figure 1. Frequency of pain according to location in the body.
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Table 2. Univariate analysis between pain and socio-demographic data and pain and physiotherapy.

Variables OR* Not adjusted (IC95%) p OR* Adjusted (IC95%) p
Age 1.02(0.96-1.08) 0.507
Marital status
Single 1.00 - 1.00 -
Married/divorced 4.33(1.09-1717) 0.037 4.75(1.12-20.22) 0.035
Educational degree
High school or college 1.00 = = =
Complete basic education 1.44(0.34-6.17) 0.623 - -
Incomplete basic education 1.77 (0.33-9.52) 0.507 - -
Occupation
Employed 1.00 = = =
No occupation/retired/unemployed 2.40(0.29-19.78) 0.419 - -
Away from work 1.80(0.37-8.79) 0.468 - -
Race
Non white 1.00 = = =
White 1.00 (0.24-4.26) 1.000 - -
Auxiliary devices
Neither 1.00 - 1.00 -
Sling or sling associated with other auxiliary devices* 4.61(1.13-18.92) 0.034 4.32(1.00-18.69) 0.051
Others 115(0.27-4.87) 0.854 0.89(0.19-4.22) 0.893
Level of injury
Complete injury 1.00 - - -
Incomplete injury 1.56 (0.25-9.65) 0.631 - -
Social class
Middle class 1.00 = = =
Lower class 1.46 (0.41-5.23) 0.566 - -
Physiotherapy or occupational therapy*
Yes 1.00 - - -
No 5.42 (0.65-45.18) 0.119 = =

OR*:odds ratio; IC: interval confidence.

120.0 1 Pain

M No
1000 @ Yes

80.0

60.0

40.0

20.0

-20.0 - FC LPA Pain HGS Vitality SA LEA MH

FC: functional capacity; LPA: limitation by physical aspects; HGS: health general status; SA: social aspects; LEA: limitation by emotional aspects;
MH: mental mealth.

Figure 2. Association between quality of life and pain. The results showed significant association between functional capacity and
pain. Subjects with pain presented with worse functional capacity results (p = 0.038%).
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Table 3. Association between pain intensity and clinical and surgical variables

VAS* major pain

Variables Low intensity Moderate intensity High intensity Total G2 P
Frequency of physiotherapy 5(33.3) 8(53.3) 2(13.3) 5(25.4) 6.527 -
Absent 5(33.3) 8(53.3) 2(13.3) 5(25.4) 6.527 0.163
1-3 times/week 11(39.3) 6(21.4) 11(39.3) 28 (47.5) - -
>3 times 8(50.0) 5(31.3) 3(18.8) 16 (27.1) - -
Total 24 (40.7) 19(32.2) 16 (27.1) 9(100) --
Auxiliary devices
Neither 10 (55.6) 2(11.1) 6(33.3) 18(28.1) 9.272 0.055
Sling or sling associated with
bt agry pt 8(24.2) 16 (48.5) 9(27.3) 33(51.6) - -
Others 6 (46.2) 4(30.8) 3(231) 13(20.3) - -
Total 24 (37.5) 22 (34.4) 18(28.1) 64 (100) - -
Level of injury
Complete injury 7 (33.3) 7 (33.3) 7 (33.3) 21 (63.6) 2102 0.350
Incomplete injury 2(16.7) 7 (58.3) 3(25.0) 12 (36.4) - -
Total 9(27.3) 14 (42.4) 10 (30.3) 33 (100) - -
Surgical procedure
Neurotization 7 (58.3) 3(25.0) 2(16.7) 12 (31.6) 10.470 0.234
Grafting 0(0.0) 1(100) 0(0.0) 1(2.6) - -
Neurotization and grafting 2 (15.4) 5(38.5) 6 (46.2) 13(34.2) = =
No surgery 5 (45.5) 4(36.4) 2(18.2) 11(28.9) - -
Neurolysis and neurotization 0(0.0) 1 (100) 0(0.0) 1(2.6) - -
Total 14 (36.8) 14 (36.8) 10(26.3) 38(100) - -
VAS*:visual analogue scale; G2: G-test.
Table 4. Association between type of pain and clinical and surgical variables
Variables - - DN - Total G2 p
Nociceptive Neurophatic
Frequency of physiotherapy (weeks)
Absent 5(50.0) 9(25.7) 4(31.1) 7.524 0.023*
1-3 times 5(50.0) 14 (40.0) 9(42.2) - -
>3 times 0(0.0) 12 (34.3) (26 7) = =
Total 10(22.2) 35(77.8) 5(100) - -
Auxiliary devices
Neither 2(20.0) 10(25.0) 12(24.0) 0.602 0.740
Sling + Sling and other auxiliary devices 7 (70.0) 23 (57.5) 30(60.0) = =
Others 1(10.0) 7(17.5) 8(16.0) - -
Total 10 (20.0) 40 (80.0) 50 (100) - -
Surgical procedure
Neurotization 2(33.3) 4(16.0) 6(19.4) 5.160 0.271
Grafting 1(16.7) 0(0.0) 1(3.2) - -
Neurotization and grafting 2(33.3) 11 (44.0) 13(41.9) - -
No surgery 1(16.7) 9(36.0) 10(32.3) - -
Neurolysis and neurotization 0(0.0) 1(4.0) 1(3.2) = -
Total 6(19.4) 25 (80.6) -100 - -

DN4: douleur neuropathique 4; G2: G-test.

DISCUSSION was neuropathic, located in the hand region. The main con-
tribution of this study was to assess patients from three dif-
ferent reference centers, using validated instruments and

exploring a range of pain characteristics in these individu-

This study aimed to estimate the prevalence of pain in
patients with TBPI, establish location patterns, intensity,

temporal behavior and pain scores. Furthermore, we aimed
to verify the impact of pain on the quality of life. The preva-
lence of pain was 75.4%, and the most common type of pain

als, which has not been described systematically in the litera-
ture. There was no association between pain and anxiety or
depression, although anxiety is present in approximately one
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third of the patients. Quality of life was associated with pain
in items related to pain and functional capacity domains.
The characteristics of sex, age, type of accident and extent
of injury were similar to other studies evaluating individuals
with TBPI67810.17,

'The majority of our patients had completed high school,
but they were unemployed. Almost half of them had some
associated injury, fractures of long bones being the most
common®’. The socioeconomic profile may explain the
choice of more affordable vehicles like the motorcycle. This
form of urban transport is mostly used by young men, who
are then the main victims of this type of injury. The head is
pushed in the opposite direction to the shoulder, stretching
the brachial plexus®.

In fact, the southeast and northeast regions have the high-
est number of motorcycles in Brazil (66%), and the number of
accidents related to this type of vehicle is increasing every
year, according to the National Department of Transport
Infrastructure'. In a motorcycle accident, the subject falls,
hitting the ground. The Brazilian Government has developed
actions to promote traffic safety education, and prevention
strategies have gained more attention. The number of deaths
related to traffic accidents has reduced and consequently the
number of people with injury sequelae has increased after the
implementation of laws that established penalties for drunk
driving, according to data from Brazilian Government'.

The prevalence of pain in these TBPI injuries is usually
elevated>***!%, Only one study found conflicting results’. As in
our results, the pain usually begins suddenly and is located in
the hand"'"". In clinical practice, it has been observed that in
some cases the diagnosis of brachial plexus injury is delayed,
possibly because the subject has multiple injuries®®. In this
case, movement limitations associated with the character-
istics of sudden localized pain in the hand could be indic-
ative of brachial plexus injury?. The maladaptive plastic-
ity in sensory and motor cortices, with invasion of adjacent
regions in the hand representation area may explain this
finding. Similar results were reported in patients with phan-
tom limb pain®, a condition where there is also denervation
of the affected limb.

Many patients described the pain as burning or associ-

10IL12 consistent with the most com-

ated with electric shocks
mon type of pain®*’. Because it is an injury of the nervous
system, it is expected that the majority of patients will pres-
ent with neuropathic pain. However, nociceptive pain cannot
be ruled out. In some previous studies, pain classification has
been made through clear diagnostic criteria®, but in others
the criteria have not been specified®”. Adopting ratings with-
out the use of established criteria may under- or overesti-
mate the diagnosis of pain, increase the chance of misguided
interventions, and consequently risk therapy failure.

In this study, the independent predictors of pain were
the use of a sling with or without auxiliary devices, and
marital status. It has been observed that patients with

Arg Neuropsiquiatr 2016;74(11):895-901

TBPI continue using the auxiliary device for long periods®
- in some cases for more than a year. This behavior may
be explained by erroneous beliefs about pain, such as that
immobilization may improve pain symptoms. These results
suggest that limb restriction can be a detrimental factor.
It is possible that this factor is associated with complaints
of pain in the hand. If there is maladaptive plasticity as a
result of immobility, prevention of the use of this device and
promoting early active mobilization within the individual
may be possibilities for treatment.

Regarding marital status, married individuals or those
who had previously been married were more likely to have
pain symptoms. Similar findings have been demonstrated
elsewhere®. While it is sometimes difficult to establish why
this happens, it is possible that difficulties in living together
could contribute to pain symptoms. This would be enhanced
by the presence of a higher frequency of anxiety in patients
with pain, which is a common finding™.

There was loss of quality of life in the items of SF-36 scale
associated with pain and functional capacity in the pain
group. In general, the quality of life in patients with periph-
eral nerve injury is worse than in normal patients and this
also applies to functional capacity®>. One previous study
found different results when measuring quality of life in bra-
chial plexus injury*. However, the instrument used for evalu-
ation was different from that used in this study and in previ-
ous studies and their sample was small.

An evaluation of musculoskeletal sources of pain through
a more detailed history and physical examination with pres-
sure threshold measurements, range of motion tests, muscle
strength and electromyographic signals could contribute to
further information about the pain. Future research monitor-
ing individuals during the follow-up phase is important for a
better understanding of the evolution of pain and to under-
stand the influence of pain on functional recovery of these
patients. Because of the possibility that the pain is conse-
quent to maladaptive plasticity in the brain, neuroimaging
studies or electrophysiological tools are desirable.

This study presented some limitations: lack of infor-
mation about types of drugs used for pain treatment;
and mixed pain was not evaluated because the Douleur
Neuropathique 4 was not created for this purpose. The
Leeds Assessment of Neuropathic Symptoms and Signs
could have been used but it was validated to Brazilian
Portuguese only after the research project was submitted
to the Institutional Review Board.

In conclusion, TBPI is more common in young male
victims of motorcycle accidents who often suffer pain.
Although TBPI involves a nerve injury, nociceptive pain
may also occur and clear steps of pain classification, using
validated instruments, are essential to avoid errors in diag-
nosis and treatment.
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