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Objective and Importance: The purpose of this report is to describe the clinical course of a patient referred
to physiotherapy (PT) for the treatment of low back pain who was subsequently diagnosed with metastatic
non-small cell carcinoma of the lung.
Clinical Presentation: A 48-year old woman was referred to PT for the evaluation and treatment of an
insidious onset of low back pain of 2 month duration. The patient did not have a history of cancer, recent
weight changes, or general health concerns. The patient’s history and physical examination were
consistent with a mechanical neuromusculoskeletal dysfunction and no red flag findings were present that
warranted immediate medical referral.
Intervention: Short-term symptomatic improvements were achieved using the treatment-based classifica-
tion approach. However, despite five PT sessions over the course of 5 weeks, the patient did not
experience long-term symptomatic improvement. On the sixth session, the patient reported a 2-day history
of left hand weakness and headaches. This prompted the physiotherapist to refer the patient to the
emergency department where she was diagnosed with lung cancer.
Conclusion: Differential diagnosis is a key component of PT practice. The ability to reproduce symptoms or
achieve short-term symptomatic gains is not sufficient to rule out sinister pathology. This case
demonstrates how extra caution should be taken in patients who are smokers with thoracolumbar region
pain of unknown origin. The need for caution is magnified when one can achieve no more than short-term
improvements in the patient’s symptoms.
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Background
Low back pain is a common condition and patients

with this complaint are routinely managed by phy-

siotherapists. While the prevalence of serious medical

pathology (i.e. cancer) causing low back pain is

extremely low,1,2 it is the responsibility of the phy-

siotherapist to screen and monitor for serious medical

conditions and determine if referral to another health

care practitioner is indicated.

Evidence-based strategies can be utilized to screen

for medical pathology that can mimic mechanical low

back pain. For example, Deyo and Diehl3 reported that

cancer as a cause for low back pain can be ruled out if

the patient is less than 50 years old, does not exhibit

unexplained weight loss, does not have a history of

cancer, and is responding to conservative intervention.

If a red flag is present, evidence-based screening

strategies suggest that lumbar spine radiographs and

laboratory testing (erythrocyte sedimentation rate) are

the next appropriate steps to rule out cancer as the

cause for low back pain.3,4 However, if the concern

persists in the absence of abnormal laboratory and/or

radiographic findings, advanced diagnostic imaging

should be used to screen for cancer as a source for

the pain.5,6

These screening strategies allow the physiothera-

pist to proceed with care of the patient and avoid

unnecessary physician referrals. Some sinister pathol-

ogies may present initially with musculoskeletal symp-

tom patterns, including the ability to reproduce or

reduce symptoms through mechanical means. There-

fore, it is imperative for physiotherapists to frequently

reevaluate their patient’s response to intervention,

since signs and symptoms of serious underlying disease

can develop at any point in the course of care.7,8 This

report describes the clinical course of a patient referred

to physiotherapy (PT) for the treatment of low back

pain, who was subsequently diagnosed with non-small

cell carcinoma of the lung with metastases to the spine

and brain. The purpose of this article is to enhance

therapists’ understanding of when medical referral
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might be indicated by reporting the historical, sub-

jective, and physical exam findings of that were

indicative of sinister pathology in this case. The

secondary purpose of this article is to report risk

factors associated with developing lung cancer and to

describe the clinical prognosis of patients with meta-

static spinal carcinoma.

Patient Characteristics
The patient was a 48-year old unemployed woman

(height5165 cm; mass592.7 kg). She enjoyed occa-

sional walking for physical activity. The patient

smoked 15 cigarettes per day (3/4 pack per day) for

the last 34 years for a total of 25.5 pack years. She

also had a history of anxiety and major depression,

both of which were managed by a psychiatrist and

were currently under control.

She was originally evaluated in the emergency

department the day after the onset of low back pain

symptoms. Lumbar radiographs were significant for

degenerative changes at the L5-S1 level. A urinalysis

was unremarkable. She was diagnosed with a lumbar

strain, prescribed naproxen, and asked to follow-up

with her primary care physician if she did not

improve.

There was no improvement 1 month after symp-

tom onset when the patient was evaluated by her

primary care physician. During this evaluation, the

patient complained that her daily activities were

being limited by fatigue. Of note, the patient had an

11-year clinical history of fatigue associated with her

depression. She also noted that the pain was

unchanged with activity. At this visit, she was

prescribed cyclobenzaprine, provided with a general

exercise handout, instructed in postural education,

advised on activity modification, instructed to rest

and use heat, and referred to PT.

Examination
At the PT initial evaluation (1 week after medical

evaluation and 5 weeks after the emergency depart-

ment evaluation), the patient’s chief complaint was

upper lumbar pain centered at L1–2 and described as

an intermittent, variable, and dull ache without

referral into the buttock or lower extremities.

Aggravating factors were sitting and lifting objects

while easing factors were standing and sleeping. The

patient noted that her symptoms were most intense in

the evening and that the pain occasionally caused her

difficulty with falling asleep. She reported that her

symptoms were least intense in the afternoon and

while taking medications prescribed for her pain. Her

symptoms were insidious and began 8 weeks prior to

the PT evaluation. There was no known cause for the

pain. The patient denied any previous episodes of low

back pain aside from a remote incident of pyelone-

phritis 19 years ago.

At the time of the initial PT evaluation, the only

medications that the patient was taking were 500 mg

of naproxen twice daily and 10 mg of cyclobenzapr-

ine three times daily. Despite her report of fatigue to

the primary care provider, she denied fatigue during

her PT evaluation. She also denied fever/chills/sweats,

shortness of breath, upper/lower extremity weakness,

or changes in bladder function. There was no evidence

of weight change and there was no history of cancer.

The patient reported a recent onset of constipation

and difficulty maintaining her balance while walking,

which she felt was associated with the intake of

cyclobenzaprine. The physiotherapist recommended

that the patient contact her physician for medical

evaluation of these potential side effects of the

cyclobenzaprine.

The patient reported 3/10 pain on the numeric pain

rating scale (NPRS)9 while sitting, which was

alleviated to 0/10 while standing (with 05no pain

and 105worst imaginable pain). Her modified

Oswestry disability index (MODI) score was 32%

indicating a moderate level of disability.10 She had a

normal gait pattern and transitional movements were

normal without signs of guarding. Balance testing

was not performed at the initial evaluation. Pelvic

alignment was level in standing and her thoracic

kyphosis and lumbar lordosis were unremarkable.

No erythema, ecchymosis, or edema was seen in

the thoracic, lumbar, or sacral regions. Lumbar

active range of motion in standing was within normal

limits with flexion and left lateral flexion causing

a slight increase in pain (4/10 on the NPRS).

Hip passive range of motion was within normal

limits bilaterally and did not reproduce her symp-

toms. With the patient in the prone position,

central posterior to anterior pressures at the L1–2

vertebral levels were hypomobile and reproduced

concordant symptoms. Lumbar extension in prone

(10 repetitions of prone press-ups) completely alle-

viated the patient’s symptoms without incurring

a flexion block. Sensation testing for the L2-S1

dermatomes, strength testing for the L2-S1 myo-

tomes, and patellar and Achilles deep tendon reflex

assessment were within normal limits. Straight leg

raise testing was within normal limits. Ankle clonus

and Babinski reflex were not present.

Clinical Impression
Red flags for sinister pathology were present at the

initial evaluation but were of minimal concern when

coupled with the patient’s history and physical exam.

More specifically, the patient had recently reported

fatigue but also had a known 11-year history of

fatigue associated with her depression. She reported

recent episodes of constipation, but she associated

this with a recent change in her medications. The pain
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was located in the upper lumbar region, which was of

concern given her previous history of pyelonephritis;

however, her kidney function tests had returned

normal and she reported that the current symptoms

did not feel similar to those of her previous bout of

pyelonephritis. Despite the fact that the patient was a

heavy smoker, she did not have the two most

common indicators of cancer: age.50; previous

history of cancer.3,4 Lastly, her symptoms were in-

termittent and the physical exam mimicked what one

would expect of a patient with a benign musculoske-

letal condition.

The most pertinent exam findings were:

N pain primarily in lumbar flexion positions (sitting)

N pain relieved by lumbar extension positions (stand-
ing)

N active lumbar flexion and left side bending repro-
duced her symptoms

N L1–2 was tender to palpation and hypomobile on
spring testing

N abolishment of her symptoms after 10 repetitions of
prone press-ups in the clinic.

The initial working diagnosis was a mild L1–2

segmental dysfunction with extension bias and

concurrent L1–2 hypomobility.

Intervention
The focus of intervention was to increase postural

awareness in order to avoid lumbar flexed positions

while increasing L1–2 mobility and thus reducing pain.

A treatment-based classification (TBC) approach was

used in determining treatment selection.11,12 The

patient’s positive response to an extension-based

exercise indicated the best treatment approach was

likely specific exercise. A home exercise program was

provided including continuation of her walking

program and performance of 10–15 repetitions of

prone press-ups 3–5 times per day.13 She was

instructed in sitting ergonomics, issued a lumbar roll

for sitting, and enrolled in a single-visit low back pain

education class. She was offered enrollment in a

smoking cessation class, but declined amidst concerns

that stopping smoking would cause weight gain.

Owing to the lack of referral into the lower extremities,

the relatively low symptom irritability, and the

patient’s ability to abolish the symptoms with one set

of prone press-ups, it was determined that the patient

could initially manage her symptoms through a home

exercise program. For this reason, a PT follow-up was

scheduled for 3 weeks based upon clinic access and

what the patient could easily attend.

At the time of the PT follow-up visit 3 weeks later,

the patient reported no change in her symptoms per the

Global Rating of Change Scale (GROC, score50),14

despite reported compliance with the home exercise

program. The patient reported 2/10 resting pain on the

NPRS in sitting that was unchanged by standing. Her

lumbar active range of motion was slightly decreased in

flexion and left lateral flexion compared to the initial

evaluation. Lumbar flexion increased the patient’s

upper lumbar pain to 4/10 with a positive Gowers’

sign while left lateral flexion induced right-sided

upper lumbar paraspinal pain. The physical exam-

ination was otherwise unchanged from the initial

evaluation.

Since the patient had a lack of sustained progress

using the principles of the specific exercise category,

the primary author considered whether she might

be re-classified in the TBC model. Owing to the

relatively new onset of symptoms, the lack of pain

referral into the lower extremities, and the segmental

hypomobility, the patient was re-classified into the

manipulation subgroup.11,12 The patient was treated

with a neutral gap lumbar thrust mobilization15

targeted at L1–2. After the lumbar thrust mobiliza-

tion, her lumbar flexion and left lateral flexion range

of motion improved to within normal limits and her

pain was reduced. She was asked to continue with her

initial home exercise program with the addition of a

pelvic tilt exercise; and the patient agreed to enroll in

a smoking cessation class.

At her second follow-up visit with the physiothera-

pist 1 month following her initial evaluation, the

patient reported that her symptoms were a little

worse (GROC522). She stated that her symptoms

worsened 23 days after initiating PT and that her

symptoms were no longer relieved with her medica-

tions. She reported continued compliance with her

home exercise program but that she no longer

received pain relief from the exercises. Her resting

pain had increased to 5/10 on the NPRS while sitting,

which reduced with standing and with supine manual

lumbar traction. Lumbar extension was normal and

pain was unchanged compared to resting. Lumbar

forward flexion range of motion was decreased and

continued to be the most provocative active motion.

Considering that she had short-term improvement,

without long-term gains, with an extension-based

program and short-term improvement with long-term

worsening with a mobilization program, the focus of

treatment shifted back to an extension oriented

treatment approach. The patient was also started on

a traction based treatment program and was

instructed to continue with her home exercise

program. The traction treatments were performed

in prone in 10–15u of lumbar extension consistent

with the patient’s apparent directional preference.

Outcome
The patient was able to complete two traction

treatments, which brought her total to five treatments

in 5 weeks. Despite the multifaceted PT treatment

approach, the patient did not experience any lasting

improvements in symptoms. On arrival for her sixth
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appointment, she complained of a headache, left-

sided upper extremity numbness and tingling, drop-

ping items, and feeling unbalanced for the previous

2 days. She was escorted to the emergency depart-

ment for immediate medical evaluation.

In the emergency department, a computed tomo-

graphy scan of the brain was completed. While there

was no evidence for acute hemorrhage, multiple

regions of abnormal hypoattenuation were noted,

which were suspicious for metastatic disease.

Magnetic resonance imaging of the brain subse-

quently revealed multiple enhancing lesions through-

out the brain approaching 1 cm in size, including the

left frontal lobe and right cerebellum. These were also

suspicious for metastatic disease (Fig. 1). A chest

radiograph demonstrated a round to ovoid opacity in

the left mid-lung measuring approximately 5 cm in

diameter (Fig. 2). Chest, abdominal, and pelvic

computed tomography scans demonstrated a 4.8 cm

left lingular mass and osseous lesions involving L1

and L2. Computed tomography guided biopsy of the

left lingular mass led to a diagnosis of non-small cell

carcinoma of the lung with metastases to the spine

and brain. Spinal magnetic resonance imaging

showed diffuse lesions throughout the vertebral

bodies consistent with metastatic disease with the

largest lesion at L1 (Fig. 3). Despite radiation

therapy and chemotherapy, the patient succumbed

to the cancer 6 months after she was first seen in PT.

The final outcome was consistent with published

reports on metastatic spine tumor prognosis.16

Discussion
The spine accounts for 80% of bone metastatic lesions

and is one of the most common sites for the

early presentation of metastases.17,18 Cancer of the

breast, lung, and prostate are the most commonly

associated with bony metastases and up to 50% of

patients with these types of cancer will develop bone

metastases.18,19 Approximately 60% of bone metas-

tases are found in the axial skeleton.20,21 Studies have

shown that the majority of skeletal metastases can be

asymptomatic with cervical and lumbar metastases

tending to be more symptomatic than those in the

Figure 1 Axial view magnetic resonance image of the brain

showing a metastatic lesion in the cerebellum (arrow).

Figure 2 Chest radiograph revealing a radiopaque mass in the

left mid-lung (arrow) consistent with a primary lung neoplasm.

Figure 3 Sagittal view magnetic resonance image of the

lumbar spine revealing the metastatic lesion in the L1

vertebral body (arrow).
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thoracic spine.19,20 Unfortunately, metastatic disease

is typically wide-spread by the time patients present

symptomatically to the clinic.22

Once symptoms present, delays in diagnosis can be

significant. Studies have shown symptom-to-diagno-

sis delay in lung cancer to be approximately 1–3

months.23–25 Overall diagnostic delay is mostly

attributed to patient delay in seeking care. Delays

related to the practitioner tend to be of shorter

duration.25,26 Misdiagnosis and misinterpretation of

tests are two factors contributing to practitioner

delay.26,27 The inherently poor sensitivity of radio-

graphs in detecting metastatic lesions can lead to

misdiagnosis, adding to practitioner delay. More

specifically, bony destruction of 30–50% is necessary

for a lytic lesion to appear on radiographs, suggesting

that some metastatic lesions may go undetected by

radiographs for a considerable period of time.28 In

our case, total diagnostic delay was approximately

118 days with 82 days attributed to practitioner

delay. It is notable that the patient had received

conventional radiographs of the lumbar spine at her

initial presentation to the emergency department,

which showed no signs of metastatic disease.

Evidence related to the early diagnosis and

treatment tends to be paradoxical, as more rapid

diagnosis and treatment has been shown to be

associated with reduced survival time.25,29 These data

may have a patient selection bias, however, as

patients with more advanced and deadly stages of

cancer tend to be diagnosed and treated more

rapidly.29–31 Considering the advanced stage of our

patient’s cancer, it is unlikely that the final outcome

would have changed greatly with a more expedient

diagnosis. However, providing a timely diagnosis in

this case may have provided a psychosocial benefit to

the patient and her family. Studies have shown that

preparation for death is a key factor in making the

dying process more favorable for patients and their

families.32,33 Miyashita et al.33 identified ‘dying in a

favorite place’ as a core domain in dying a ‘good

death.’ Our patient survived approximately 4 months

after diagnosis, allowing her to return to her native

Germany for her waning days.

It is of note that our patient did not initially exhibit

the typical characteristics of sinister pathology.

Several factors emerged throughout the course of

treatment, which indicated that her symptoms were

not solely of musculoskeletal origin. While many

musculoskeletal patients can present with red flag

findings,1 the cascade of red flag findings in this

patient was sufficient to trigger referral back to a

physician. More specifically, the patient’s initial

report of fatigue affecting her activities of daily

living, her smoking history, her lack of response to

treatment with gradually worsening symptoms, and

the location of the her symptoms in the upper lumbar

spine were all of concern for sinister pathology.

Papadopoulos et al.34 reported that 55% of lung

cancer can be attributed to smoking. Total pack years

has been found to be correlated with a higher risk of

developing lung cancer.31,34 Our patient’s 25.5 pack

year history placed her at a 3.5 times higher risk of

developing lung cancer compared to a non-smoker.35

Overall, persons who have smoked any amount are at

2.7–8.2 times higher risk of developing lung cancer

compared to those who have never smoked.31,34

Recent trends in the literature have found total

pack years to be of lesser importance in cancer risk

and mortality when compared to current smoking

status and daily intensity.36,37 Active female smokers

have a 5.2 times higher probability of contracting

lung cancer compared to female non-smokers.38 Our

patient was an active smoker consuming 15 cigarettes

(3/4 pack) per day. The intensity of the patient’s

smoking habit increased her odds of getting lung

cancer by 7–13 times that of non-smokers.38,39

Similarly, this intensity increased the patient’s odds

of mortality 14 times that of non-smokers.39 Research

has shown that lung cancer risk in former smokers is

inversely proportional to number of years since

quitting.31 Despite recommendations from multiple

medical providers, our patient never pursued smoking

cessation.

While several components of this patient’s history

and physical examination were consistent with a

mechanical musculoskeletal dysfunction, the location

of the patient’s symptoms (upper lumbar spine) was

concerning. Upper lumbar pain has been associated

with visceral referral from the kidneys.40,41 In

addition, the upper lumbar spine is one of the most

common sites for gastric metastases42 and vertebral

compression fractures.43,44 Fornasier and Horne45

reported that 30 of 38 cases of metastatic breast

cancer involved L2 and 10 of 15 cases of metastatic

lung cancer involved T12, though it is important to

note that other researchers have not reported similar

distributions.46,47

Most non-musculoskeletal causes of back pain do

not specifically target the upper lumbar spine. Sinister

pathologies that propagate through hematogenous

seeding (i.e. osteomyelitis or metastatic carcinoma)

can be spread throughout the body with areas near the

venous/lymphatic drainage being the most highly

affected.48 In the case of lung cancer, the thoracic spine

is the most common region for spinal metastases.46,49

The upper lumbar spine only accounts for 2–4%

of lumbar disc herniations,50,51 5% of lumbar facet

arthropathies,52 29% of lumbar central canal stenosis,53

and 9–11% of lumbar degenerative disc disease

(DDD).54,55 Degenerative disc disease isolated to the

upper lumbar spine is even more rare, accounting for
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only 2% of lumbar DDD patients.54,55 Iguchi et al.56

reported on 132 cases of single-level spondylolisthesis,

none of which were found in the upper lumbar spine.

They further reported that upper lumbar involvement

was only present in cases of multi-level spondylolisth-

eses. The infrequency of upper lumbar musculoskeletal

dysfunction has led some authors to suggest that pain

originating from the upper lumbar region should be

viewed as a red flag.57,58

Sinister pathology is commonly thought to present

as constant, unwavering pain that is unchanged by

joint movement or altering body positioning and may

become worse at night.59 However, metastatic lesions

of the spine may mimic musculoskeletal pathology, as

symptoms are often reproducible by active/passive

movement and can ease with position change or

rest.60,61 During the PT evaluation, the patient

exhibited intermittent symptoms that were changed

with position and mechanical intervention and were

subjectively eased by sleep. The patient experienced

short-term gains with both manual intervention and a

directional preference exercise but lacked any sus-

tained improvements. While intrasession gains with

manual intervention have been shown to be an

indicator of favorable prognosis,62,63 it is pertinent

to note that intrasession nor short-term symptomatic

improvements do not sufficiently rule out sinister

pathology.

As treatment ensued, the patient began to com-

plain of intractable pain that was unchanged by

either mechanical or pharmaceutical interventions.

Also of concern were her new development of

headaches, left-sided upper extremity numbness and

tingling, dropping items, and a decreased sense of

balance. Lack of improvement with conservative

therapy after a 1-month period has been shown to

be an indicator of underlying sinister pathology.3,4

However, assessing long-term gains can prove chal-

lenging. For example, psychosocial factors, such as

trust in one’s care provider or having care expecta-

tions met, have been shown to impact subjective

reports of symptomatic improvement.64,65 Therefore,

it is advisable to utilize objective measures of quality

of life (i.e. GROC), function (i.e. MODI), and pain

(i.e. NPRS) to accurately assess symptoms over a

longer period of time. While our patient initially

indicated short-term gains with treatment, her

GROC and NPRS scores consistently showed a

worsening trend in her symptoms.

Conclusion
While the prevalence of serious medical pathology

causing low back pain is extremely low,1,2 it is the

responsibility of the physiotherapist to screen for

serious medical conditions and continuously monitor

for the development of those conditions throughout

the course of care. Our patient presented with

symptoms mimicking mechanical low back pain but

was later found to have spinal metastases originating

from non-small cell carcinoma of the lung. The

ability to reproduce symptoms with movement or

palpation, or even the ability to achieve short-term

symptomatic improvement through mechanical inter-

ventions does not rule out the possibility of sinister

pain sources. Failure to achieve long-term sympto-

matic improvements with conservative management

can be an indicator of sinister pathology3,4 and provides

sufficient cause for medical referral. Physiotherapists

should use additional caution during differential

diagnosis of smokers with low back pain, especially

when these symptoms are of unknown origin and are

located in the upper lumbar spine.
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