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A B S T R A C T

Introduction: Complex regional pain syndrome (CRPS) is characterized by chronic pain disproportional to any
inciting event, and is associated with poor quality of life, and large clinical, healthcare, and societal costs. A CRPS
diagnosis is challenging due to the lack of biomarkers and objective laboratory and radiographic tests. CRPS is
currently diagnosed according to the IASP clinical diagnostic criteria, and it is not a radiological diagnosis. We
report a case of acrometastasis to the hand that was initially thought to be CRPS. The purpose of this publication is
to reinforce the importance of CRPS to be a diagnosis of exclusion.
Case presentation: A woman in her 70s presented to a primary care facility with moderate pain in the dorsum of her
right wrist and hand that began approximately two weeks prior without trauma. The initial reading of the white
blood cell scan and three-phase bone scan (TPBS) were suggested to be compatible with CRPS; however, a pain
medicine specialist did not confirm the diagnosis. The patient was later diagnosed with acrometastasis as a result
of a bone biopsy demonstrating metastatic lung adenocarcinoma.
Conclusion: CRPS shares clinical indications with various inflammatory diseases. Imaging techniques cannot be
solely utilized to diagnose CRPS due to nonuniform findings and not only low but varying sensitivity and spec-
ificity. The WBC scan, laboratory results, and the three-phase bone scan did not properly demonstrate CRPS. Our
case demonstrates the importance of excluding all conditions with similar presentations prior to determining a
CRPS diagnosis and understanding the importance of interpreting a TPBS.
1. Introduction

Complex regional pain syndrome (CRPS) is a rare condition charac-
terized by chronic pain disproportional to any inciting event, and is
associated with poor quality of life, and substantial clinical, healthcare,
and societal costs. The severity, symptoms, and potential causes of CRPS
vary widely [1]. Complex regional pain syndrome is commonly diag-
nosed using the International Association for the Study of Pain (IASP)
clinical diagnostic criteria, formerly known as the Budapest Consensus
Criteria which evaluates sensory, motor, sudomotor, vasomotor, and
trophic abnormalities [1–3]. A diagnosis of CRPS type I occurs in patients
without known nerve injury/trauma; whereas, CRPS type II occurs in
patients with known nerve injury/trauma. A CRPS diagnosis is chal-
lenging due to the lack of biomarkers, and objective laboratory and
radiographic tests. A CRPS misdiagnosis may lead to extensive medical
costs, delay of appropriate treatment options, and exposure to non-
indicated treatments.

A potential misdiagnosis is acrometastasis, a bone metastasis distal to
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the elbow or knee, which is characterized as painful, swollen, and
reddened lesions that affect soft tissue and results in reduced range of
motion (ROM) [4]. Acrometastasis is extremely rare and represents 0.1%
of all bone metastases [4,5]. In ~10% of acrometastasis cases, it occurs as
the first manifestation of previously undiagnosed cancer [6]. Lung cancer
is the most common cancer associated with acrometastasis (40–50% of
cases) followed by gastrointestinal and urinary tract cancers, respectively
[4,5]. The low incidence of this disease in the hand is likely due to the
reduction in red marrow, which metastases demonstrate tropism towards
[7]. Patients with hand acrometastasis present with generalized symp-
toms such as swelling, tenderness, loss of function, and erythema which
commonly occur with other ailments such as infections, cellulitis, oste-
omyelitis, sarcoidosis, and other inflammatory diseases. In the hand, the
finger/phalanx (68%) is the most common metastatic tumor location
followed by the carpal (14%) and metacarpal (14%) sites [4]. The me-
dian reported interval from primary tumor diagnosis to acrometastasis is
24 months [4].

We report a case of acrometastasis to the hand that was initially
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referred to a pain clinic due to concern for CRPS. Upon referral to a pain
medicine physician, CRPS was excluded and a diagnosis of metastatic
adenocarcinoma consistent with origin from a lung primary was made.
The purpose of this publication is to reinforce the importance of CRPS to
be a diagnosis of exclusion and to demonstrate the proper three-phase
bone scan (TPBS) interpretation. The patient consented and provided
authorization to the publication of this case report.

2. Case report

A woman in her 70s presented to a primary care facility with mod-
erate pain in the dorsum of her right wrist with tenderness over her third
and fourth carpometacarpal joints that began approximately two weeks
prior without known trauma. Past medical history included: hyperten-
sion, chronic obstructive pulmonary disease, gastroesophageal reflux
disease, asthma, methicillin-resistant Staphylococcus aureus of the right
knee, and bilateral carpal tunnel syndrome. The patient stopped smoking
tobacco cigarettes twenty-two years prior. A hand x-ray demonstrated no
evidence of an acute osseous fracture with bony demineralization and
interphalangeal and first carpometacarpal joint space narrowing. The
radiologist recommended a three-phase bone scan and an MRI of right
hand to exclude an occult fracture. The patient was referred to an or-
thopedic hand surgeon. Two weeks later, the patient visited an ortho-
pedic hand surgeon and demonstrated inflammation over the extensor
digitorum communis (EDC) and tenderness over her third and fourth
carpometacarpal joints of her right hand. The patient was diagnosed with
extensor tenosynovitis by the orthopedic hand surgeon. A wrist cock-up
brace, and a corticosteroid injection targeting the EDC was administered.
Six weeks later the patient returned to the orthopedic office, noting short-
term relief but eventual return of symptoms. Edema was noted on the
right hand. The orthopedic hand surgeon ordered tests and imaging
which included: magnetic resonance imaging (MRI), three-phase bone
scan (TPBS), whole-body white blood cell (WBC) scan, erythrocyte
sedimentation rate (ESR), complete blood count (CBC), and C-reactive
protein (CRP).

The MRI radiology reading was consistent with a differential diag-
nosis of osteomyelitis, soft tissue cellulitis, and tenosynovitis (Fig. 1A). A
week later, a TPBS was performed after an IV injection of technetium (Tc)
99 m methylene diphosphonate. All three phases (angiographic imme-
diate blood pool and delayed) were abnormal (i.e., increased uptake) at
the right wrist and proximal and midshaft third metacarpal (Fig. 2).
Specifically, the angiographic (flow) phase demonstrated asymmetric
hyperemia about the right wrist and proximal metacarpals. The imme-
diate blood pool phase demonstrated extensive abnormal soft-tissue
tracer accumulation about the right wrist and proximal metacarpals.
The three-hour delayed images demonstrated moderate periarticular
tracer accumulation about the right wrist and metacarpal joints with
intense tracer accumulation of the proximal and midshaft of the right
2

third metacarpal. The radiology reading suggested these findings were
compatible with CRPS.

A WBC scan was conducted. Delayed images of the hand were ob-
tained following injection of technetium 99 M Certec labeled WBC's
depicting asymmetric uptake of the right hand at the level of the meta-
carpals relative to the left (Fig. 1B). The WBC scan reading stated that
these findings can be seen in CRPS. The lab work demonstrated an
elevated CRP (2.01 mg/dL) and, ESR (49 mm/hr.), and normal WBC
count (7.2 K/cumm). Due to the interpretation of the WBC scan and
TPBS, the patient was recommended to a pain medicine specialist for a
diagnosis of CRPS.

Two weeks later, a pain medicine specialist concluded the patient did
not demonstrate CRPS according to the IASP criteria. Although the pa-
tient demonstrated temperature asymmetry and edema, she lacked
continuing pain disproportionate to any inciting event and no other
diagnosis that better explained her signs and symptoms. The patient's
inflammatory markers were elevated, and the previous MRI had concern
for infection. A newMRI was ordered to further assist with determining a
definitive diagnosis. The new MRI was suggestive of malignancy on the
proximal half of the third metacarpal although indolent infection was a
possible alternative (Fig. 1C). The following day, a right hand third and
fourth metacarpal soft tissue and bone incisional biopsy led to a diagnosis
of metastatic adenocarcinoma consistent with origin from a lung pri-
mary. The patient's wrist and hand were placed into a splint. A week
later, an anatomic and clinical pathology specialist diagnosed the patient
with metastatic adenocarcinoma consistent with origin from a lung pri-
mary. The diagnosis was further confirmed by computed tomography
scan with contrast and positron emission tomography (PET) scan of the
chest that both depicted a large mass (6.6 x 5.6 x 6 cm) within the right
upper lobe with spiculated margins extending towards the right lung
apex and perihilar region. One week later, an MRI of the brain with and
without contrast found two enhancing metastatic lesions in the left
temporal lobe measuring up to 2.4 cm with vasogenic edema and mass
effect causing minimal left-to-right midline shaft. The patient met with a
radiation oncologist and proceeded to receive treatment for metastatic
non-small cell lung cancer.

3. Discussion

Overdiagnosis of CRPS may occur, because CRPS shares signs and
symptoms with various diseases such as acrometastasis as shown in
Table 1. Many signs and symptoms of CRPS can also be caused by other
diseases [8]. In our case report, correct diagnosis was vital as the mean
life expectancy after diagnosis of acrometastasis is six months [4].
Approximately, one in nine (11%) cases of acrometastasis to the hand are
treated initially as inflammatory conditions [5]. To our knowledge,
existing published literature contains one case in which a malignant
tumor (i.e., synovial sarcoma) was initially recognized as CRPS [9]. In
Fig. 1. Magnetic resonance imaging and white blood
cell scan showing perpetuation of acrometastasis to
the hand. (A) Coronal T2 magnetic resonance image
of right hand two weeks post initial orthopedic patient
visit: arrow depicts marrow signal alteration at the
3rd and 4th metacarpal bones with cortical destruc-
tion and extensive soft tissue edema of the surround-
ing muscles and increased peritendinous fluid around
the flexor and extensor tendons. (B) White blood cell
scan of both hands taken one week after first MRI:
asymmetric uptake of white blood cells in the right
hand at the level of the metacarpals relative to the
left. (C) Coronal T2 fat saturation magnetic resonance
image of right hand taken 4 weeks after first MRI:
arrow depicts marrow and fusiform soft tissue ab-
normality centered along the proximal half of the
third metacarpal spanning three cm longitudinally.



Fig. 2. Three-phase bone scan depicting right hand abnormalities in all three phases. (A) Angiographic phase: significant asymmetric hyperemia about the right wrist
and proximal metacarpals. (B) Immediate blood pool phase: extensive abnormal soft tissue tracer accumulation about the right wrist and proximal metacarpals (C)
Three hour delayed images: moderate periarticular accumulation about the right wrist and metacarpal phalangeal joints with intense tracer accumulation in the
proximal and mid shaft of the right third metacarpal.

Table 1
Clinical indications of complex regional pain syndrome and acrometastasis to the
handa.

Possible Clinical
Indications

Complex Regional
Pain Syndrome

Acrometastasis to
the Hand

Patient-reported
Symptoms

Intense Pain X X X
Hyperalgesia X
Allodynia X
Temperature
asymmetry

X X X

Skin color changes X X X
Skin color
asymmetry

X X X

Edema X X X
Sweating changes X
Sweating
asymmetry

X

Decreased range
of motion

X X X

Motor dysfunction X X X
Trophic changes X

X denotes that the clinical indication maybe present in the respective condition.
a Not all patients will display every clinical indication at presentation.
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addition, previous case reports describe the misdiagnosis of CRPS in in-
dividuals with a benign vascular tumors (i.e., glomus tumor) in the upper
and lower extremities [10,11].

Various imaging techniques and laboratory tests are utilized as ad-
juncts to help diagnose CRPS and exclude other conditions [8,12].
However, there currently is no single measurement or interpretation that
establishes a diagnosis of CRPS [1,13]. The CBC, ESR, and CRP labora-
tory tests are commonly utilized in the investigation of CRPS cases;
however, they are predominantly used to exclude infection or
3

rheumatologic diseases [8]. Imaging techniques such as MRI cannot be
solely utilized to diagnose CRPS due to nonuniform findings, and a low
sensitivity and specificity [8]. Nonspecific MRI findings at times seen
include periarticular marrow edema, soft tissue swelling and joint effu-
sions [13]. Although associated with variable predictive capabilities, the
TPBS has been suggested as helpful radiographic technique to help
exclude a diagnosis of CRPS based on increased sensitivity and higher
negative predictive value in comparison to MRI and plain film radiog-
raphy [12,14]. A TPBS is a multi-step imaging procedure that exploits the
pharmacology of methyldiphosphonate to yield information about
perfusion status, soft tissue edema and inflammation, and degree of
osteoblastic activity in the relevant joint or extremity [15]. A TBPS of
CRPS manifests as asymmetric uptake, and increased bone metabolism
and turnover and these activities may be seen in all three phases [13,15].
Some have suggested that the delayed phase changes are the most
consistent in CRPS [16]. However, bone changes are not currently part of
the IASP criteria and the value of a three-phase bone scan to support a
diagnosis of CRPS has been questioned [1,17,18]. TPBS findings may also
change whether in acute CRPS versus chronic CRPS. Furthermore, tests
like the x-rays, TPBS, and MRI have demonstrated wide ranges for
specificity, sensitivity, positive predictive value, and negative predictive
value [14]. In conclusion, it must be remembered that the standard for
CRPS diagnosis is the IASP clinical diagnostic criteria and that it is not a
radiological diagnosis.

The patient did have official readings from the TPBS and WBC scan
concerning for CRPS which resulted in the referral. However, upon
presentation the patient demonstrated other abnormalities that required
further examination. First, the patient had elevated inflammatory
markers which would not be suggestive of CRPS. Furthermore, the initial
MRI was concerning for osteomyelitis or tenosynovitis. Although the
bone scan did demonstrate increased periarticular uptake (Fig. 2A), when
specifically looking at the delayed phase image the abnormality only
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existed in the third metacarpal (Fig. 2C). In CRPS, the delayed phase
image demonstrates prominent periarticular activity and has the highest
sensitivity of all phases [16,19]. For CRPS, one would expect the whole
hand to display increased periarticular activity not just the third meta-
carpal. A CRPS diagnosis was unlikely; therefore, tumor or infection were
the most likely diagnoses at the time. TheWBC scan was not suggestive of
osteomyelitis as no focal WBC uptake was seen in the third metacarpal.
The TBPS directly led to a false diagnosis, and TPBS are neither fully
sensitive nor specific to diagnose CRPS. TPBS are not a part of the IASP
criteria, and therefore, should be used only to support or not support a
diagnosis, but not to form the diagnosis of CRPS. Physicians who have
received a radiological diagnosis of CRPS should still evaluate patients
according to IASP clinical diagnostic criteria. Our case demonstrates the
importance of excluding all conditions with similar presentations prior to
determining a CRPS diagnosis. Additionally, physicians need to under-
stand the interpretation of a TPBS.
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