Boy, 10, With

Knee Pain

Pamela L. Horn, MSN, CNP, RNFA, Brenda Ruth, RN, BSN, CWON

10-year-old boy first
complained of right knee
pain two months prior to

presentation. There was no trau-
matic event to explain the pain
and no prior viral or bacterial ill-
ness. Radiographs taken earlier
at another facility were initially
pronounced normal. One month
later, repeat x-rays showed a pos-
sible hairline fracture, and MRI
was ordered. MRI documented a
destructive lesion in the right dis-
tal femur with a soft-tissue mass
that was worrisome for primary
bone malignancy.

The boy was placed on weight-
bearing restrictions and was giv-
en a wheelchair. Unfortunately,
he fell from the wheelchair and
sustained a pathologic fracture
through the lesion (see Figure
1). He was transported to the
hospital and admitted. A biopsy
was performed with a closed re-
duction, as the fracture was ma-
ligned. The patient was placed
in a long leg cast with a pelvic
band.

His history was previously un-
remarkable. He was taking no
medications and had experienced
no recent illnesses. His surgical/
medical history was positive for a
tonsillectomy at an early age and
a fracture of the right proximal
femur at age 2. On examination,
he was noted to be talkative with
his family but guarded during
conversations with staff.

His physical exam was positive
for pain at the right distal femur
and knee with palpation; other-
wise, all other systems were un-
remarkable. The patient was in
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too much pain to range the knee
and had been placed in a long
posterior leg splint (prior to sur-
gery and application of the cast).
Distally, his right lower extrem-
ity motor and sensory function
were Intact.

The patient’s vital signs were
within normal limits, and re-
sults from his blood chemistries
and alkaline phosphatase and
C-reactive protein levels were
unremarkable. Findings on the
complete blood cell count were
slightly abnormal: Hemoglobin
was 11 g and the hematocrit,
33% (both within normal limits);
however, in the differential there
was an elevation in segmented
neutrophils  (72%, compared
with a reference range of 31% to
61%), with Dohle bodies pres-
ent—possibly signifying acute
and/or chronic systemic infection
or malignancy. The lymphocyte
count represented 11% of the to-
tal white blood cell count (range,
28% to 48%), and platelets were
82 x 10°/uL (normal range, 150
to 350 x 10°/uL). The patient’s
erythrocyte sedimentation rate
was 44 mm/h (normal range, 0
to 20).

Result from pathology were
positive for osteosarcoma, tel-
angiectatic type. The patient
underwent a nuclear medicine
bone scan that showed no me-
tastases, and chest CT was neg-
ative for pulmonary lesions as
well. After a psychology consult,
the boy was gently told about his
condition.

Treatment then proceeded,
including surgical placement of a
double-lumen chest catheter for
delivery of neoadjuvant and ad-
juvant chemotherapy. Doxoru-
bicin, cisplatin, and methotrex-
ate were used because the boy
was enrolled in an international

cooperative trial through the
Children’s Oncology Group for
treatment of localized osteosar-
coma.

DISCUSSION
Osteosarcoma (OS) is the most
common primary bone malig-
nancy.”? Approximately 5% of
all pediatric patients with tumors
present with this diagnosis, and
about 400 new cases are diag-
nosed in the United States each
year.! Most osteosarcomas de-
velop in the bones of the lower
extremities and in the humerus,
affecting males more often than
females."* This kind of malig-
nancy is frequently seen during
the adolescent growth spurt, but
it can affect patients of any age.!
Patients usually present with pain
or functional limitation in gait or
daily activities or both.'

The telangiectatic subtype of
OS is a rare, aggressive variant
that represents 2% to 12% of all
cases of OS.*¢ 'Telan-
giectatic OS (TOS) is
characterized by multi-
ple aneurysmally dilat-
ed, blood-filled cavities
with high-grade sar-
comatous cells seen in
the peripheral rim and
septae.*”® This process
can cause the lesion to
resemble an aneurysmal
bone cyst, explaining
why some cases of TOS
are misdiagnosed—with
delayed time to treat-
ment and increased
morbidity and mortal-
ity.>’ Generally, TOS
patients are more likely
than other OS patients
to have tumors of fem-
oral location, larger le-
sions, and normal alka-
line phosphatase values.
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Lateral view of the lesion (telangiectatic
osteosarcoma) with a pathologic fracture
the patient sustained in a fall. Courtesy
of Pamela L. Horn, MSN, CNP, RNFA.
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Many have pathologic fractures
on presentation.’

The medical literature chron-
icles a long debate regarding the
difference in mortality between
patients with OS and those with
TOS. It was once believed that
patients with TOS were at high-
er risk for recurrence (especially
those with a pathologic fracture)
and mortality. However, in recent
studies examining newer neoad-
juvant and adjuvant chemothera-
pies, mortality rates for the two
conditions are similar and cer-
tainly lower than they were many
years ago.”® In one study, a better
histologic response was reported
to neoadjuvant chemotherapy
in patients with TOS than with
OS/”

DIAGNOSIS

The first diagnostic tool used
for patients with suspected OS
or TOS is a plain radiographic
film. A TOS lesion is lytic, with
no areas of sclerosis, and almost
always involves the long bones.
It is poorly defined, destroying
the cortex with formation of
periosteal bone and invading the

continued on next page >>




X-ray taken after rotationplasty surgery.

Courtesy of Pamela L. Horn, MSN, CNP, RNFA.

soft tissue. An initial pattern of
parallel striations is highly sug-
gestive of TOS.

MRI and CT often reveal thick
nodular tissue in a largely hem-
orrhagic and/or necrotic osseous
lesion, with an associated soft-tis-
sue mass that allows distinction
from an aneurysmal bone cyst.’
Next, patients generally undergo
a nuclear medicine bone scan
and CT of the chest to observe

Patient lying down, two months
after rotationplasty. Courtesy of
Brenda Ruth, RN, BSN, CWON.

for signs of metastases.
Chest CT is commonly
repeated on a regular
basis during and after
treatment.’

Pathologic  evalu-
ation, the final step
to diagnosis, is very
important, especially
in the effort to differ-
entiate ' TOS from an
aneurysmal bone cyst.
The typical gross find-
ings for a TOS tumor
include a dominant
cystic cavity-like archi-
tecture, with a pushing
peripheral margin that
frequently expands and
erodes the adjacent
cortex and extends into
the surrounding tissue.
There is usually no area of intra-
mural bone tissue.

Microscopically, the cystic
areas contain clots and frag-
ments of tumor that are often
lined with a layer of neoplasm.
The blood-filled telangiectatic
spaces form in these areas. The
spaces are irregularly shaped
and typically traversed by sep-
tae composed in part of neo-
plastic cells. Osteoid formation

Patient standing, three months
after rotationplasty. Courtesy of
Brenda Ruth, RN, BSN, CWON.

through these cells can appear
as a fine, ice-like material be-
tween tumor cells.*’

TREATMENT

The main goals of treatment are
to limit the anatomical extent of
the disease, decrease the possi-
bility of recurrence, and restore
the highest possible level of func-
tion.” Initial treatment of any OS
or TOS consists of aggressive,
immediate chemotherapy prior
to and after any surgical inter-
vention.! (Chemotherapy will
not be discussed in further detail
here.) Surgical treatments for
patients younger than 14 include
amputation (above the lesion
with wide margins), an expand-
ing prosthesis, or rotationplasty.
The location and extent of the
tumor, the patient’s age, and his
or her desired lifestyle will all
have an impact on the choice of
surgery.'

Historic data demonstrate
that patients who undergo am-
putation alone almost always
develop metastatic disease.!
Other data show that only 10%
of patients with OS have been
cured by chemotherapy alone.
Yet when medical treatment is
combined with surgical
treatment, the overall
expected cure rate can
be as high as 65%.2

Discussing  ampu-
tation with a young
patient and the fam-
ily can be emotion-
ally difficult. If func-
tional levels are to be
restored, above-knee
amputation (AKA) is
the least favored surgi-
cal method. Compared
with healthy individu-
als, patients who un-
dergo AKA will walk
43% less quickly and
will expend much more
energy. These patients
frequently have an in-
efficient gait and, given
their limited reserve,
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they may lose the ability to walk
altogether.’

Reconstructive surgical op-
tions include limb-salvage pro-
cedures; since the late 1980s,
these have become the standard
of care for OS at all sites.!' One
such option includes removal of
the lesion (eg, a distal femoral
or proximal tibial lesion) with
acceptable margins and re-
placement of the lost bone with
an allograft or with a metallic
prosthesis and knee joint (called
arthroplasty). This endoprosthe-
sis expands as the child grows
(by way of a minor surgical pro-
cedure or a magnetic spring) so
there is no apparent discrep-
ancy between limb lengths, and
the patient’s appearance is as
normal and socially acceptable
as possible."?

Because the case patient de-
veloped a pathologic fracture
through his TOS tumor, he was
not a candidate for endoprosthe-
sis. His options were AKA or 7o0-
tationplasty.

This procedure was first de-
scribed in 1950" for treatment of
proximal focal femoral deficien-
cy. It is considered an alternative
for skeletally immature individu-
als for whom the goal is to pre-
serve function.

When AKA is indicated, the
lower limb can be salvaged to al-
low functioning similar to that
of a patient with a below-knee
amputation (BKA). During ro-
tationplasty, all but the most
proximal aspect of the femur is
resected. The tibia is externally
rotated on the axis of the neuro-
vascular bundle, then an arthrod-
esis of the proximal portion of
the femur and the tibial plateau
is performed (see Figure 2).

The end result is an extrem-
ity with the appearance, dimen-
sions, and functional potential
of a BKA. The ankle is rotated
180° so that it can serve as the
new knee joint, and the attached
foot, now pointing in the op-
posite direction, acts as the re-



sidual limb for fitting a prosthe-
sis.? This procedure is favored
in patients with an extensive
soft-tissue mass, intra-articular
extension of the tumor, and/or
pathologic fractures. It can also
help prevent phantom pain.!

THE CASE PATIENT

After psychological evaluation of
the patient and extensive family
discussion, he underwent suc-
cessful rotationplasty. The day
after his surgery, however, he de-
veloped compartment syndrome
and was required to undergo fas-
ciotomies of the calf and proximal
thigh. His wounds were treated,
a skin graft was performed to
close the proximal thigh wound,
and his calf wounds were sutured
closed (see Figures 3 and 4, page
16). His hip range of motion is
excellent, and his ankle range
of motion continues to improve
with physical therapy.

At this writing, the patient was
scheduled for his first prosthetic
fitting, and he had nearly com-
pleted his chemotherapy. His

outlook is very promising.

CONCLUSION

TOS is a rare, aggressive subtype
of OS but the most common pri-
mary malignant bone tumor of
childhood. In the past, outcomes
in patients treated with surgery
alone were poor. With the advent
of chemotherapy and the combi-
nation of medical and surgical
treatment, T OS-associated mor-
tality has continued to decline.
There is no significant difference
in outcomes among the available
surgical options, but limb-sal-
vage surgical procedures usually
offer patients much better func-
tion and quality of life. The most
important consideration is early
diagnosis followed by immediate
treatment. CR
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