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Case report

Importance of screening in physical therapy: vertebral
fracture of thoracolumbar junction in a recreational

runner
Filippo Maselli

SUMMARY

Running is one of the most popular sports worldwide.
Studies suggest that 11%-85% of recreational runners
have at least one running-related injury (RRI) each year,
resulting in a reduction or interruption in training. A
high risk for running-related injuries (RRIs) represents an
important inconvenience counterbalancing the beneficial
effects of running. RRIs primarily affect the joints of

the lower limb and lumbar spine. Noteworthy, in some
cases, the clinical presentation of signs and symptoms

is confusing and may hide serious conditions; thus,
clinicians have to pay special attention when potential
factors arise, such as the presence of red flags. As
reported in this case report, patients can present with
low back pain (LBP) as a primary problem, mimicking

a red flag such as a fracture of the spine. The aim of

this case report was to describe a case of a recreational
runner presenting with LBP as the sole symptom of an
underlying thoracolumbar fracture.

BACKGROUND

Running is one of the most popular sports world-
wide due to the low demand for expensive tech-
nical materials and to its beneficial impact on
health.! ? The benefits of running include preven-
tion of cardiovascular disease, obesity and other
chronic health disorders, and reduction in the
risk of mortality.'™ Media coverage of health
and fitness issues has increased in the last decade,
leading to a growing interest in running both at
the competitive and recreational levels.”™ Although
running is one of the most effective ways to achieve
a general healthy status,” recent studies highlight a
relatively high risk of associated injuries.®® Previous
studies have reported that 11%-85% of recre-
ational runners have at least one running-related
injury (RRI) each year,® resulting in a reduction
or interruption in training in a large percentage of
runners.” ' Acute running-related injuries (RRIs)
are described as rare; approximately 80% of RRIs
are due to overuse, resulting from an imbalance
between the resistance capacity of the connective
tissue and the biomechanical load of running.'! 1
The prevalence of RRIs among middle-distance and
long-distance runners has been reported to range
between 19% and 92%.% '® However, compari-
sons between studies are difficult due to the discrep-
ancies in the type of runners studied, follow-up
provided, study design, aetiology and definition of
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RRI.'?!17221n 2015, an international consensus was
reached, and RRI was defined as a musculoskeletal
pain or physical complaint of the lower limbs or
of the back/trunk due to running activities, causing
a total restriction or suspension of running for at
least seven or more days and requiring medical
assistance.'”

RRIs primarily affect the joints of the
lower limb and lumbar spine, including the
pelvis,”® #* % resulting in painful muscles, tendons
and joints.''™ Patients normally contact phys-
ical therapists for a clinical evaluation aimed at
resolving RRIs, with low back pain (LBP) being a
common complaint.***° Noteworthy, in some cases,
the clinical presentation of signs and symptoms
is confusing and may mimic more serious condi-
tions; thus, clinicians have to pay special attention
when factors arise, such as the presence of red flags
(RFs). For these reasons it is necessary to adopt a
careful process of clinical reasoning and of deci-
sion-making to screen for potential RFs, and even-
tually direct these patients towards an appropriate
diagnostic-therapeutic pathway.” *! As reported in
this case report, patients can present with LBP as a
primary problem, mimicking an RF such as a frac-
ture of the spine. Vertebral fractures®* >’ are among
the most common serious pathologies of the spine,
but despite this more than two-thirds of vertebral
fractures remain undiagnosed on initial examina-
tion.”? Stress fractures are common in running,
accounting for 15% of the overall injuries,”>>” and
one of the most common sites of stress fractures is
the pelvis.>>~*” LBP may be the sole complaint in the
initial stage of a vertebral fracture. Thus, clinicians
involved in caring for patients with sport injuries,
and especially RRIs, have to pay special attention
to such cases in order to screen for RF. Indeed,
less than 5% of primary care physicians routinely
examine for RF during an initial screen.*®

The primary aim of this case report was to
describe a case of a recreational runner presenting
with LBP as the sole and most important symptom
of an underlying post-traumatic thoracolumbar
fracture. Moreover, this case report highlights the
diagnostic value of further imaging besides the
traditional scan (ie, radiography), thus offering the
opportunity to reflect on the risk to miss serious
complications. Relying on the original diagnosis
of the patient could have been dangerous for the
patient and for the physical therapist.
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Figure 1 Radiograph showing a closed compression fracture. Thick
yellow arrow indicates a closed fracture of the first lumbar vertebrae
without involvement of the spinal cord.

CASE PRESENTATION

A 37-year-old man, working as a dentist, self-referred to an
outpatient physical therapist with a chief complaint of a stabbing
LBP. He described the pain as a continuous and deep pain in
the central thoracolumbar junction area, rated as an 8 out of 10
on the Numeric Pain Rating Scale (NPRS).*” He also reported a
concomitant, more superficial pain in his lower posterior back
(3 out of 10 on the NPRS) that began after he fell backwards
to the ground during a middle-distance uphill running training
session (10km), aday before the physical therapy consultation.
He presented on initial examination with difficulty walking,
and he was accompanied by his wife who supported him during
ambulation. In the history, he described aggravating activities
such as walking, sitting for a short time (10 min) and breathing.
Moreover, he reported lying in bed as the most aggravating
activity, which limited his sleep. In his medical history, he
reported sporadic episodes of LBP that resolved spontaneously
after a few days. However, this episode of LBP was much worse
than previous episodes of pain. The patient complained of
sporadic numbness and tingling in his bilateral feet throughout
the day. He reported his pain as continuous during the day,
gradually worsening throughout the night. The patient denied
serious symptoms such as unexplained recent weight loss or
gain, and any bowel or bladder symptoms.

INVESTIGATIONS
First examination
On observation, no deformity was noted during the visual anal-
ysis of posture, but the assessment of active movements revealed
a decrease in active range of motion (aROM) of the thoraco-
lumbar junction (T12-L2) during flexion and less decreased

Figure 2 CT images showing a comminuted, burst fracture of the
vertebral body of L1. Thick yellow arrow indicates, in axial plane (Left
side), fracture of the vertebral body of L1 with displaced fragments of
of the anterior vertebral wall and also shown are fractures of the right
pedicle and left lamina next to the spinous process. Thick yellow arrow
indicates, in sagittal plane (right side), fracture of the vertebral body of
L1 with displaced fragments of the right and posterior walls, with loose
fragments in the vertebral canal, impinging on the dural sac.

aROM in combined movement with extension on the right.
The assessment of bilateral side bending and rotation was not
possible secondary to pain. All active spinal movements were
accompanied by an intense pain (9 out of 10 on the NPRS) while
standing, which resulted in pain (8 out of 10 on the NPRS) in the
central thoracolumbar junction of the spine and more superficial
pain in the lower posterior back (3 out of 10 on the NPRS).
The hypothesised diagnosis was fracture as a result of trauma
that occurred aday before physical therapy consultation, as LBP
presents as the sole symptom during the initial presentation.”*2
To confirm this diagnosis, different additional provocative tests
were performed, such as tuning fork test,*® *! percussion test
(bone vibration test)** and percussion to the affected vertebrae.*
All of these tests were positive; thus, no other overpressure
testing was performed to avoid exacerbation of pain. No loss
of function was detected during the neurological examination;
thus, on the basis of the anamnestic report (trauma, night pain,
unable to lie supine sign,” pain over 9 out of 10 on the NPRS)
and the results of the clinical examination, a clinical diagnosis of
specific LBP was made considering a possible vertebral fracture
in the thoracolumbar junction. In accordance with the literature
and clinical best practice,® 2*27 2?31 % the patient was referred
to the emergency unit for consultation. The patient was asked
to inform the physical therapist about the outcome of the emer-
gency unit visit or any change in their symptoms of LBP.

DIFFERENTIAL DIAGNOSIS

Spinal fracture is reported in 1%-4% of all patients presenting
with LBP to a primary care clinic.’® A potential cause of spinal
fracture is malignancy, and the incidence of malignancy causing
a spinal fracture is less than 1% of those patients presenting to
a primary care clinic.** There has been debate among scholars
on the importance of RF for patients who present with LBP,
discussing its value during the decision-making process. Koes
et al’’ reported there were 26 RFs that suggest spinal frac-
ture. Downie et al*® suggested that for patients who present to
primary care clinics, the following RFs should be used: older
age, prolonged steroid use, severe trauma, and contusion or
abrasion.*® Downie et al*® reported that when one of these RFs

2
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Figure 3 Radiograph, showing open reduction and internal fixation of
the L1 vertebral fracture; thick yellow arrow indicates stabilising pedicle
bars and screws at T12-L2. Left side: posterior view; right side: sagittal
view.

is present, there is a 10%-33% increased probability of a spinal
fracture.*® They also suggested that when the patient presents
with several of these RFs, the probability of fracture increases
from 42% to 90%.** Downie et al*® noted that the European
guidelines for non-specific LBP endorse 10 RFs for fracture:
patients aged <20or >55, non-mechanical pain, thoracic pain,
history of cancer, steroid use, structural changes, general unwell-
ness, loss of weight and diffuse neurological deficit.*® Moreover,
Downie et al’s*® results suggested that age >55, thoracic pain,
non-mechanical pain, structural change and loss of weight were
uninformative as RFs.

Differentiating the presentation using RF did not clarify the
patient’s diagnosis in this case report. The patient is middle-
aged, which does not fit Downie et al’s suggestions,*® and the
patient (1) did not have a history of prolonged steroid use;
(2) did present trauma as he did fall during an uphill training
session; and (3) did not have a contusion or abrasion at the
thoracolumbar junction where he was complaining of an 8 out
of 10 pain on the NPRS. Therefore, the patient only presented
with LBP as the sole symptom during the initial presentation.

TREATMENT

Diagnostic imaging and first intervention

In the emergency department (ED), a physician, after care-
fully considering the patient’s medical history and observation,
performed plain film radiographs of the lumbar and thoracic
spine, which showed a closed fracture of the first lumbar verte-
brae without involvement of the spinal cord (figure 1). Then

the patient was referred to an orthopaedic surgeon; the surgeon
prescribed absolute rest and use of a corset (Camp C35) for 45
days. Non-steroidal anti-inflammatory drugs (ibuprofen) and
pain killer (tramadol) were prescribed for 2 weeks to assist in
controlling the amount of pain the patient was experiencing.
However, approximately 12hours after the ED consultation,
the patient presented to our clinic reporting an aggravation of
pain during rest and sitting on the bed while wearing the corset.
Furthermore, he noted numbness and tingling in the feet bilat-
erally which were now much more aggravated than during the
initial evaluation with the physical therapist. For this reason,
the physical therapist went to the patient’s home to analyse the
change in clinical presentation and to consider if the corset was
appropriately donned and worn by the patient.

Diagnostic imaging and second intervention

During the home consultation, the patient informed the phys-
ical therapist that the pain has become more and more unbear-
able and the feeling of numbness in the lower limbs had become
much worse. It was impossible to maintain a sitting position,
even while wearing the corset. While the patient was lying on
bed, the physical therapist performed a neurological examina-
tion, which displayed a reduction in osteotendinous reflexes (the
patellar reflex was non-evocable bilaterally, and the Achilles’
tendon reflex was slightly evocable, especially on the left leg) and
sensitivity; muscle strength was not evaluated to avoid intense
efforts that may potentially aggravate the patient’s lumbar pain.
Taking into account the radiographic results, the physical ther-
apist hypothesised an aggravation of symptoms due to poten-
tial medullar compression, and for this reason the patient was
advised to call an ambulance and return to the emergency unit.
At the emergency hospital, the physician decided to perform
a CT scan, which revealed a burst fracture of the first lumbar
vertebrae with a spinal cord compression (figure 2). The patient
was immediately taken for surgery, and an arthrodesis surgery
with percutaneous stabilisation was performed with pedicle bars
and screws at T12-L2 (figure 3).

OUTCOME AND FOLLOW-UP
Two days after spinal surgery, the patient started to walk with
a front-wheeled walker and began an active and active-assisted
mobilisation of the lower limbs.*’ Five days after spinal surgery,
the patient was discharged with pharmacological therapies
(heparin, ceftriaxone, ibuprofen and tramadol) and was referred
for physical therapy in order to fully regain function so he could
return to work activities and running. After spinal surgery, the
patient’s symptoms decreased gradually (1week), especially
LBP and numbness in the lower limbs. From the second week
after surgery, the patient started physical therapy, completing a
total of 30 visits over the course of 48 weeks. A large number
of visits over an extended period of time were agreed with
the patient, who decided to pay individually for the treatment
with the aim of returning to running. The details of physical
therapy programmes are reported below. Patient follow-up was
performed up to 1year after surgery.

In the first phase (time: 2 weeks; total: 6 visits; scheduling:
3 visits each week), manual therapy (ie, passive joint mobilisa-
tion, stretching, myofascial release and mobilisation with move-
ment) directed to the region of the thoracic and lumbar spine
was performed to improve full aBROM and to relieve pain. Relief
of pain should be a priority to build the patient’s confidence and
facilitate active engagement to optimise long-term outcomes.’ ¢
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Figure 4 Photographs of the patient in a standing position and performing forward flexion movements.

In the second phase (time: 3 weeks; total: 9 visits; scheduling:
3 visits each week), the patient was instructed to perform an
exercise programme following the physical therapist’s instruc-
tions. Exercises were dosed and progressed according to pain
levels and number of repetitions reached. Subsequently the treat-
ment programme was progressively increased (3 times/week for
3 weeks) with functional exercises and load progressing from
non-weightbearing to a weightbearing position following the
patient’s tolerance.

In this phase, functional exercises for motor control have been
included®”’: that is, bird dog (ie, four-point kneeling, pressing
the hands and shins towards the floor with neutral lumbar
spine); side bridge (ie, side-lying with bent knees, pressing
and supporting the forearm on the floor; or side sitting with
the upper knee upwards, pressing and supporting the hand
down); single leg stretch; shoulder bridge; weight transfer, side
lunge and one leg stand; and ‘cat — cow — downwards facing
dog’.’” Weekly meetings were scheduled to ensure proper execu-
tion of exercises and gradual progression of loads (ie, side-lying
hip abduction, supine two-leg bridge, plank and so on).*

Evidence®® ¢ suggests functional exercises ameliorate motor
control strategies with short-term effects,’® redistributing the
neuromuscular activities within and between muscles, decreasing
aberrant movements, and improving the motor pattern vari-
ability of the thoracolumbar junction.®’

However, recent motor control theories suggest the adop-
tion of functional exercises for long-term effects aimed at®® (1)
increasing the overall load capacity of the spine; (2) enhancing
the ability to perform activities of daily living; and (3) improving
patients’ self-efficacy.’” Therefore, functional exercises represent
a new way for physical therapists to reduce the recurrence and to
alleviate the persistence of pain after a spinal fracture.*’

In the third phase (time: 12 weeks; scheduling: 5 sessions
per week; details: alternating walking and running, with 2 rest
days), a graded running retraining programme was initiated.’*>°
Various strategies required considerations such as (1) increasing
step rate, (2) reducing overstride, (3) altering the strike pattern,
(4) reducing impact loading variables, (5) increasing step width
and (6) altering proximal kinematics. The primary goal of these
strategies was to optimise the dosage of loading stress to reduce
the risk of RRIs even if it does not always lead to an improve-
ment in the running biomechanics immediately on implemen-
tation (figure 4; video 1).*' **7¢ %% The physical therapy
programme was balanced with other interventions to include
the management of psychosocial aspects of the pain experience,

60-64

negative illness perceptions, education, maladaptive cognitions
and coping strategy.’™>

DISCUSSION
In accordance with the clinical guideline,*” LBP is usually
considered a musculoskeletal disorder with a positive prog-
nosis commonly treated by a physical therapist using education,
manual therapy and exercises. However, in a low percentage of
cases, LBP could be secondary to a serious pathology, such as
malignancy, infection, cauda equina syndrome or fracture.***’
In the literature, the most common of serious spinal pathologies,
which may initially manifest as LBP, is vertebral fracture.?**’
From a clinical perspective, the aim of this case report was
to discuss the relevant aspects of the screening, the differen-
tial diagnosis and the therapeutic management concerning the
severity of fracture of the thoracolumbar junction in a runner
presenting with back pain in a direct-access physical therapy
setting. The authors have observed, in this case report, that the
most common of serious spinal pathologies among runners,
which may initially manifest as LB, is vertebral fracture.***’
Among the athletes that the physical therapist regularly evalu-
ates, runners, both recreational and competitive, enjoy running
as it is one of the most popular sports activities practised all over
the world.! * Physical therapists routinely assess patients and
athletes whose primary complaint is back pain alone,®*° but
when the clinical presentation is not clear other clinical condi-
tions must be considered, with attention to an accurate process
of clinical reasoning and screening for referral.> *!

Video 1 The patient running on a treadmill (incline range of 1%—3%;
speed range from 0.5 to 5.5 mph).

4
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The ability to recognise a serious pathology is a key component
of physical therapist practice.”’ Differential diagnosis in phys-
ical therapy practice is the result of a complex process of clinical
reasoning and decision-making encompassing the patient’s history,
physical examination and the results of imaging when ordered.®
Clinical reasoning improves the rate of diagnosis of each system if a
systematic approach is performed on each patient.®” The patient’s
history is a milestone in the evaluation of physical therapy to obtain
information on the clinical conditions of a patient with apparent
musculoskeletal disorders,”” facilitating the therapist to improve or
reduce the likelihood ratio of serious pathologies.”!

In this case report, various elements of the patient’s history
have been collected (ie, trauma, pain intensity, numbness of the
lower limbs, supine positive sign) and included in the clinical
reasoning process to guide the consequent physical examina-
tion.”? Physical therapists must ask themselves questions through
self-reflection during assessment and treatment to identify the
presence/absence of risk factors.”?

In particular, in the presence of a change in a patient’s clin-
ical situation (ie, aggravation of symptoms), the time until care
rendered by the physical therapist can significantly change the
patient’s medical prognosis. This occurred in this case and may
have resulted in a life-changing clinical presentation such as cord
compression due to fracture.”* ”° It is important to remember
that less than 5% of primary care physicians routinely examine
for RFs during an initial screen.*®

This case highlights the importance of a thorough physical
assessment in the presence of an atypical clinical presentation.
The patient’s history, clinical pattern of pain presentation and
confirmation by imaging led the physical therapist to matching
an effective intervention to the patient. This case report describes
the history, assessment and treatment of a runner with a serious
LBP caused by a vertebral fracture that was exacerbated by
running.

After surgery, treatment focused on education and loading
the tissues over many weeks through a graded programme of
loaded functional exercises and running retraining. In running
retraining there is a strong need to pay attention to the specific
capacity of the structure during the progression of sessions;
the cumulative load of the structure for the current session;
the reduction of the specific capacity of the structure during a
session in progress; and not exceeding the specific capacity of
the structure and running at the regular pace.?! 356 65-68 76 77
Indeed running speeds below 12 km/hour seem to be ideal and
reduce the risk of injury to the joint.”®””

It is important to note that the patient was educated on
his clinical condition, the neurophysiology of pain that influ-
enced his behaviour and conception, and on lumbar anatomy,
surgery and running retraining. This approach has enforced and
improved his expectation for full recovery, which motivated him
to strive towards a better outcome.’*™’

Pain education and exercise positively influenced the patient
in terms of pain modulation. This case report encourages phys-
ical therapists to use biopsychosocially oriented treatments
to obtain good outcomes and facilitate return to running in a
patient with a thoracolumbar fracture that was ultimately stabi-
lised with surgery.>*=?

In summary, this case report describes the clinical condi-
tion of a recreational runner presenting with post-traumatic
thoracolumbar fracture, thus highlighting the importance of
appropriate screening for physical therapists to facilitate the
identification of potential pathologies that masquerade as a
musculoskeletal condition by performing a thorough clinical
examination.>!
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Patient’s perspective

| greatly appreciated the help and work of my physical therapist.
| realize that he has put a great deal of effort into therapeutic
project for my healing and | want to praise his efforts. | did

not believe that oneday | would be back to running. Thanks so
much to the surgeons and physical therapist that got me back to
running again.

Learning points

» Consulting a physical therapist in this case was crucial for an
appropriate evaluation and management of a patient with a
serious pathology mimicking non-specific low back pain.

» Differential diagnosis and screening for referral are critical
steps for each healthcare provider.

» Clinical reasoning and decision-making processes are
important throughout all phases of a patient's care pathway.

» The diagnosis should not be limited to the results of a
conventional radiograph; instead, the patient’s history
and symptoms need to be considered, and the patient's
presentation needs to be continuously monitored for changes
in the clinical presentation for appropriate management.

» A tailored rehabilitation protocol, composed of loaded
exercises and running retraining, assisted this patient to
regain the optimal performance that he has set as his goal in
therapy.

Correction notice This article has been corrected since it was first published. The
video has been replaced with the video in which the patient’s face is blurred.
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