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Role of Image Guided Interventions in Orthopaedic Oncology

Himanshu Pendse *, Aniruddha Kulkarni?, Manish Agarwal?

Abstract

Interventional radiology has grown in leaps and bounds specifically in field of orthopaedic oncology. The procedures have advantage of
being minimally invasive and have a much better postprocedure rehabilitation. These procedures can be broadly classified as Non-vascular
and Vascular interventions. Common non-vascular procedures comprise of image guided biopsies, radiofrequency ablations, vertebroplasty
and khyphoplasty. Vascular procedures comprise of Embolotherapy and Sclerotherapy. Isolated Limb Infusion (ILI), MR-HIFU (MRI-
guided High Intensity Focused Ultrasound), Cryoablation are few of the more recent advances in the field of interventional radiology. Each

procedure has its own indications, contraindications and safety profile. The current article provides an overview of these procedures and

there clinical importance.
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Introduction

Image guided interventions or otherwise
popular as the field of interventional
radiology comprise of procedures which are
performed with the help of an imaging
modality such as fluoroscopy, USG, CT or
MRI

With the rising preference for minimal
invasive therapies, these procedures enjoy
an increasing scope in the patient
management. Other than elective
procedures, interventional radiology proves
invaluable for managing medical and
surgical emergencies. In recent years,
interventional radiology is playing a vital
role in the field of orthopedics and
orthopedic oncology.

This article will give an outline of the
common procedures performed by an
interventional radiologist in orthopedic
oncology.

These procedures can be broadly classified
as Non-vascular and Vascular interventions.

Non-Vascular Interventions

Common non-vascular procedures
comprise of image guided biopsies,
radiofrequency ablations, vertebroplasty

and khyphoplasty.

Image guided biopsies and fine needle
aspiration cytology (Figs. 1A and B, 2A and
B, 3A and B and Fig. 4):

This has emerged as a safe, faster and
accurate tool for getting a diagnosis from a
musculoskeletal lesion. It is safer and has
better patient tolerance as compared to
conventional open biopsy [1].

Indications

1. Determine whether lesion is benign or
malignant

2. Obtain material for microbiological
examination in a suspected infective lesion
3. Determine status of a lesion in a patient
with known primary

Contraindications:

Known coagulopathy, Pregnancy (for CT-
guided procedures)

Special considerations

It is imperative to determine a safe route for
biopsy, which comes in the excision and/or
radiation field for treating the primary
lesion. Classic “no-touch” lesions like
myositis ossificans in evolving stage;
subchondral geodes etc should be identified
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on imaging and prevented from being
biopsied. These lesions appear aggressive on
histology, causing radiological and
pathological discrepancies.

Equipment and Techniques

Fluoroscopy, USG, CT or MRI have been
used for image guidance for a biopsy. CT
scan is most often used for biopsy of bone
lesions [2]. The main advantage of CT
being precise visualization of trajectory of
the needle. thus preventing damage to the
important structures like the neurovascular
bundle.

USG is preferred for superficial bone lesions
with a targetable soft tissue component. It is
preferred in patients where radiation
exposure has to be avoided [3].
Fluoroscopy is a good modality for biopsy
of large lesions. In some cases, the lesion is
visible only on MRI. In such cases, MRI-
guided biopsy is indicated.

The procedure is generally performed under
local anaesthesia with light sedation when
necessary. The patient lies prone for
vertebral biopsy. For any other bone, the
position depends on the site of the lesion.
Compartmental anatomy greatly influences
the needle approach, and
such knowledge is critical
for preventing unnecessary
surgery and loss of limb
function. It is important to
stress that the biopsy
trajectory should be
through the tissues that
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would be excised or comes
in the radiation field to

prevent recurrence along
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Figure la & 1b: Destructive L1 lesion is noted with soft tissue component  Figure 2a & 2b: A well-defined lesion is noted in the region of the greater
involving the left para-vertebral region. CT guided biopsy was performed  tuberosity of the left humerus, which was extending in the lower head. CT

confirming metastasis from renal primary guided biopsywas done witha 11Gbonebiopsyneedle

the biopsy tract. recurrence and bone fracture are the especially when benign disease is suspected.
Generally, an 11-15G Trephine Bone Biopsy common complications. Instilling gelfoam Several studies have shown higher accuracy
Needle is used to target bone lesions torpedos in the biopsy tract can arrest of core needle biopsy (89.7%-96%) to fine
without significant soft tissue component. bleeding from biopsy of hypervascular needle aspiration cytology (64%-88%) [4].
Fora FNAC, a 22 G needle is generally metastasis. Biopsy of bone lesions with soft-tissue
used. The yield is better for a larger needle. Post-procedural Care: Patient may be components (93%, 89%) has higher

In case of vertebral biopsy of the dorsal advised to take painkillers if pain is diagnostic accuracy than biopsy of Iytic
vertebrae, it is advisable to use a 13G needle significant Antibiotic cover is not necessary lesions (85%, 71%) [S]. Also, in case of

instead of an 11G needle due to the thinner
pedicles of the dorsal vertebrae. In lesions

4

with a significant soft tissue component, an
18G co-axial biopsy set with a co-axial
needle and a semi-automated or automated
gun would be a good choice. Ina
circumscribed lytic lesion, it is prudent to
use an 11/13G bone biopsy needle as an
anchor. Through this, the 18G biopsy
needle is passed to obtain soft tissue cores.
MRI guided biopsies need special MRI
compatible needles. Sampling should be

performed by fine-needle aspiration Figure 3a & 3b: An ill-defined lytic lesion was noted in the left ala of Figure 4: Fluoroscopy guided biopsy of

: : sacrum in a known case of carcinoma of lung. CT guided biopsy of the lytic lesion in the shaft of lower left
(FNA) along with Core Needle Biopsy as g Llg psy y

many interventional radiologists feel that the sacrallesion was performed using 11G bone biopsy needle femurwas done.

both the techniques have a complementary

role. post-biopsy. cystic lesions, biopsy from the wall of the
Biopsy Yield and Outcomes: This is an cystic lesion has better yield than aspirating

Complications important issue for bone biopsies. It is fluid [6]. Infections have been reported to

Pain, bleeding, infection, biopsy tract important to take enough samples, have a high diagnostic yield of 80% to 90%

Figure Sa, Sb, Sc & 5d: Known case of multiple myeloma presented with severe low backache. Figure Sa and b: Non-contrast axial image of the pelvis shows lytic
area in both the sacral alae (black arrow). Sacroplasty was planned. Figure Sc and d shows bone biopsy needle inserted under fluoroscopy guidance in both the
sacral alae and high density bone cement was injected(black arrow). Special care has to be taken to prevent leakage of cement along the sacral nerves. Post-
sacroplasty patient had significant pain relief.
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Figure :6a shows a partially collapsed D9 ve

using bilateral transpedicular approach. Figure 6c shows bone cement being injected in the vertebral body.
Note the leaking bone cement in the intervertebral disc inferiorly, which is generally inconsequential

(blackarrow)

on aspiration [7]. Diagnostic yield has been
attributed to larger lesion size and larger
specimen length [8].

Cementoplasty:

This involves injecting bone cement in the
weakened weight-bearing bones to relieve
pain. The procedure is usually named after

% i .}'

rtebral body. Figure 6b shows vertebroplasty needles inserted

Contraindications: Absolute
contraindications are uncorrectable
coagulopathy, spinal infection, vertebral
infection and allergy to bone cement.
Special Considerations: Few of the
following situations when present, should
alert the interventional radiologist to take
extra care during the procedure [11]-

assessment is very important. Pain score
before the procedure should be recorded.
Point tenderness at the spinous process
should be elicited and correlated with the
collapsed vertebra on imaging. A
conventional spinal radiograph would be
sufficient for this preliminary assessment. A
lower limb neurological exam should also be
performed. Routine laboratory
investigations like complete blood count and
coagulation profile should be done.

MRI is the test of choice for pre-procedure
evaluation. It shows the exact site of marrow
edema, the size of the spinal canal, the
course of the exiting nerve roots and allows
evaluation of epidural extension of tumor. At
the same time, it will also help to make a
definitive diagnosis on the etiology of the
lesion. CT proves useful to evaluate the
integrity of the posterior vertebral cortex.
Technique: Procedure is generally done in
prone or oblique position. This position will

~ ~

Figure 7 : Patientis aknown case of vertebral body hemangioma who, presented with backache. Figure 7a and b shows antero-posterior and lateral radiographs of

the hemangioma. Angioembolization using cyanoacrylate was done outside. Cyanoacrylate is marked with a black arrow in figure 7A. Sclerotherapy (with 2cc

sodium tetradecyl) and vertebroplasty was done later. Figure 7c and d shows vertebroplasty needles inserted via bilateral trans-pedicular approach. Figure 7e

and fshows good distribution of the bone cementin the vertebral body.

the bone, which is treated. For example,
acetabuloplasty when acetabular
cementoplasty is done and sacroplasty (Figs.
SA, B and C) when sacrum is treated.

Vertebroplasty and Khyphoplasty:
Vertebroplasty and khyphoplasty, also know
of vertebral augmentation techniques,
involve injection of bone cement in the
vertebral body to relieve pain and restore the
height of the vertebral body [9].
Indications: Main indication of this
procedure is to treat painful vertebral
compression fractures which have failed
conventional medical therapy. Most
common cause is fracture due to primary
osteoporotic disease. Others causes like
steroid-induced osteoporosis (Fig. 6A- C),
metastatic disease, compression due to
myeloma, hemangioma (Fig. A-F) etc are
also an indiction for these procedures [10].

1. Disruption of posterior cortex- increased
risk of cement leaking into the spinal cord
2. Vertebra plana or marked loss in the
height of the vertebral body

3. Epidural extrusion of tumor

4. Narrow central canal

Pre-procedure assessment and Imaging-
Pre-procedure history and clinical

centre of thelesion (black arrow)

facilitate extension of the fractured segments
[12]. Local anesthesia with or without
sedation is required. General anesthesia
should be avoided as a conscious patient can
alert the clinician about any new symptoms
during the procedure.

Routine pre-procedure antibiotic coverage
in form of 1gm Cefazolin is given.

Figure 8a, 8b & 8c: Left mid-shaft osteoid osteoma with peri-lesional cortical sclerosis. CT guided radio-
frequency ablation was performed. Note the hard introducer needle with electrode tip projecting in the
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Figure 9 : Figure 9A shows a right acetabular giant cell tumor extending to the right ischium. Figure 9B and C shows a hypervascular tumor. Angioembolizétion

was performed using 100-300 micrometer embospheres (particulate embolic agent). Significant decrease in tumor vascularity was seen post procedure. After 3
such embolizations, surgical resection and stabilization of the acetabular componentwas performed.

Approach: Generally, an 11 G needle is
preferred for lower dorsal and lumbar
vertebrae while a 13 G needle may be used
for upper dorsal vertebrae. It is important to
remember the orientation of the vertebral
pedicles as one goes down the spine.
Generally, two approaches are used to enter
the vertebral body- the transpedicular
approach and the parapedicular approach.
The transpedicular approach has an
advantage of protecting the nerve roots and
the paravertebral tissue due to the long
intraosseous course. The first step is to align
the affected vertebral body in such a way
that the spinous process is in the midline,
the vertebral edges overlap and the pedicle
is in the centre of that half of the vertebral
body. The entry point is marked on the skin
at about 100'Clock position with respect to
the pedicle that will be traversed.
Lignocaine is infiltrated at that site and a
small skin nick given with an 11 No blade.
Needle is inserted from the planned entry
point. For transpedicular approach, it is
most important to keep the needle, lateral to
the medial margin and superior to the
inferior margin of the pedicle. This takes
care that the needle is in the confines of the
pedicle. The needle position could be

checked on AP and lateral view on
fluoroscopy. Once the needle reaches the
posterior margin of the vertebral body, it
should be further advanced till the anterior
third of the vertebral body in lateral view
and till the midline on AP view.
Unipedicular approach would suffice if the
cement crosses to the opposite side.
Otherwise, a bipedicular approach is
required [13]. For parapedicular approach,
the vertebral body is directly entered and
thus the needle is kept lateral to the lateral
margin of the pedicle.

Cement Injection for Vertebroplasty:

The cement commonly used is Polymethyl
Methacrylate (PMMA). It comes in powder
form with a solvent. The powder and
solvent are mixed and left for few minutes.
The cement is instilled through the needle
when it has toothpaste like consistency. It is
important to closely monitor leakage of
cement in the spinal canal or along the nerve
roots. The endpoints for cement injection
include passage of cement beyond the
marrow space and cement reaching the
posterior quarter of the vertebral body.
Mathis and Wong have recommended
cement filling to 50-70 percent of the
residual volume of the vertebral body [14].

Kyphoplasty: Before injecting cement,
khyphoplasty involves an additional step of
increasing the size of the vertebral body.
This is achieved with a khyphoplasty
balloon. Later, a dedicated Vertebroplasty
injector system can be used to inject PMMA
for khyphoplasty. It is recommended to treat
up to 3 vertebral levels at a sitting to prevent
the complications arising due to marrow fat
embolizations [15].

When fractures with Intraosseous vacuum
phenomenon (Kummell disease) is noted, it
is important to place the needle as close as
possible to the cleft in order to allow the
cement to fill the cleft.

Complications: Common complications are
pain, hematoma, cement extravasation along
the nerve roots. Small amount of
extraosseous passage of cement is seen in
two-thirds of vertebroplasty. As against this,
khyphoplasty has a lower rate since the
cavity fills first with subsequent hardening
of the cement. Other possible complications
are paraspinal abscess, hypotension due to
cement and fat emboli, pneumothorax,
spinal cord damage due to cement
extravasation and worsened pain [16]. The
risk of complication is more while treating

malignancy-related fractures.

Angiography shows a large hypervascular tumor, which shows significant decrease in vascularity post angioembolization. Four sessions of angioembolizations

were performed. Figure d shows consolidation of the lesion with thickening of the cortical rim. Later, surgical resection of the lesion was performed. Figure E

shows post-operative radiograph.
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Figure 11 : 11a shows a post-contrast axial image of the chest showing a metastasis to the dorsal vertebral body and right
pedicle from arenal cell carcinoma. Patient presented with right lower limb weakness. 11b -Magnified image shows cord
compression (black arrow). Pre-operative angioembolization was performed. Figure 11c and d shows a hypervascular

lesion with almost complete obliteration of the vascularity post embolization.

Table 1: Response to heat of various tissues

Temperature
37-38degree C
40-50 degree C

Tissue response
Homeostasis

Increased Susceptibility to chemotherapy
60-65 Irreversible coagulopathy on maintaining

generator,
electrode,
patient and
ground pads
(acting as a

temperature for 20-30 minutes large dispersing
60-100 Ideal temperature for radiofrequency ablation electrode) in
110 Vaporization and Carbonization series is

Post-procedure monitoring and Follow-up:
The patient should lie supine for an hour
after the procedure. Ideally, patient's can be
discharged later on the same day. NSAID's
can be prescribed for the procedure related
pain. Many patients have significant relief of
symptoms immediately after the procedure.
Patient should be informed to report any
sudden onset backache as this may indicate
a new fracture. 3-week follow-up post-
procedure is generally advised. At every
follow-up, clinical and pain score assessment
is important.

Radiofrequency Ablation: It involves
ablating tissues by sending radiofrequency
waves in the patient. Basic mode of killing
cells involves generation of thermal energy
around the electrode.

Principles [17,18]: The radiofrequency
wave consists of an alternating current at
high frequency (200 -1,200 kHz).

A closed loop circuit consisting of the RF

required. The

electrode and
the ground pads are active. The RF
generator generates the RF current, which
enters the tissue to be ablated through the
electrode. This current leads to rapid
oscillation of the molecules. The patient acts
as a resistor. The friction generates heat,
which kills the cells. The marked
discrepancy between the surface area of the
needle electrode and the dispersive
electrode causes the generated heat to be
tightly focused and concentrated around the
needle electrode. The response of the tissue
to heat depends on the temperature and the
time for which heat was applied (Table 1).
Types of Electrodes: Major categories
include monopolar devices, bipolar devices,
and coblation devices.
1. Monopolar systems are most commonly
used. These require a grounding pad placed
on the patient. Their main disadvantage is

the formation of aberrant currents, which do

not always allow for uniform
energy deposition inside the
\ lesion.
} They can be divided into single
electrode and multi-tined. Single
electrodes have the advantage of
small caliber but have smaller
ablation radius. They can feature
hot, cooled-tip, and water-
perfused. Multi- tined electrodes
increase energy deposition by
creating larger zones of ablation
and produce better lesion
destruction.
2. Bipolar devices do not require a
grounding pad, because the current passes
through the same or neighboring needles.
Advantage is lesser aberrant currents.
Application of Radiofrequency Ablation in
Orthopaedic Oncology:
Ahost of benign and malignant lesions can
be treated with radiofrequency ablation.
This include- Benign tumors like Osteoid
Osteoma, Chondroblastoma, Aneurysmal
Bone Cysts and Vertebral hemangiomas
Malignant tumors like spinal metastasis,
ablation of soft tissue sarcoma’s to achieve
local control.
Other non-oncology applications like
radiofrequency neurotomy to treat backache
are also practiced.
General Contraindications:
Absolute contraindications to ablation
include coagulopathy disorders, skin
infection, immunosuppression, and absence
of a safe path to the lesion without harming
vital organs or structures.
Radiofrequency Ablation for Benign
tumors: Among the benign tumors, osteoid
osteoma is the commonest benign bone
lesion treated with RFA.
RFA of Osteoid Osteoma [ 18] (Fig. 8A and
B): Itis a benign lesion, commoner in males

Figure 12a, 12b, 12¢, 12d & 12e : Patient with pain in lateral aspect of right knee joint, was diagnosed with Aneurysmal bone cyst (ABC). Figure 12aand b shows
a Jemshedi bone biopsy needle (black arrow) with an 18G needle (red arrow) in the lesion. Sclerotherapy was done using 6 cc sodium tetradecyl. Second
session of sclerotherapy was planned after 3 months. Figure 12c shows good consolidation of the lesion after the first session. Figure 12d shows scleroscent
injection in the second session. Figure 12e shows almost complete resolution of the lesion.
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(male: female = 4:1). It usually presents in
the second decade with nocturnal pain,
which is relieved by aspirin or other
NSAID's.

Imaging features: CT is the modality of
choice. Typical lesion is seen in the cortex
of along bone with a centrally placed
radiolucent nidus and a surrounding
sclerotic rim. On contrast enhanced CT
study, the nidus shows enhancement.
General technique: Percutaneous
radiofrequency ablation is a reliable and
effective technique that provides fast, long-
lasting pain relief. Bourgault C et al
recently published a paper treating 87
patients with osteoid osteoma. In this
study, with mean follow-up of 34 months,
the success rate for first-line treatment was
89.6% and it was 97.5% for second-line
treatment. The recurrence rate was 10.4%.
RFA is generally done under CT guidance.
Typically, the skin entry is achieved with a
bone biopsy needle, which is advanced till
the cortex. In cases where there is
significant sclerosis, this thick bone is
drilled using a bone drill. Once the lesion
enters the lesion nidus, biopsy of the lesion
is taken. Further, the RF electrode is
inserted through the bore of the biopsy
lesion into the lesion nidus. Before,
ablation is commenced; the biopsy needle
is withdrawn to prevent inadvertent
heating of the surrounding tissues due to
heat propagation via the needle.
Otherwise, the biopsy needle can be
exchanged for a hard introducer with a
distal insulated tip over a K-wire. The
presence of intact cortex around the lesion
produces oven effect which leads to better
ablation of the lesion.

RFA of other benign tumors:
Condroblastoma, an epiphyseal tumor has
been treated with RFA as an alternative to
surgery. Rybak et al describes 17 patients
with chondroblastoma for whom RFA was
used as the primary treatment modality.
On median follow-up of 41.3 months, 12
out of 17 patients showed complete relief
of pain [19].

Aneurysmal bone cyst (ABC) has been
treated by RFA of the epithelial lining
followed by cementoplasty analogous to
curettage and bone grafting. There have
been reports where ablation of the ABC
wall has been achieved using radioactive

material [20].

There are some published reports on the
treatment of other benign bone conditions
such as enchondroma, eosinophilic
granuloma, bone haemangioma and giant
cell tumors.

RFA of Malignant tumors: This is usually
done for pain relief with a palliative intent.
In case of large tumors, compressing
nerves, RFA can be performed to debulk
the tumors. As RFA destroys cells and
theoretically forms a cavity, cementoplasty
can be performed along with the RFA to
provide tensile strength [21, 22].

Embolotherapy for Musculoskeletal
tumors

Transarterial embolization has been
practiced for many years in both benign
and malignant musculoskeletal tumors.
The main purpose of these procedures is to
reduce blood supply of the tumor, avoiding
non-target embolization [23].
Embolization can be pre-operative
embolization, serial embolization or
palliative embolization. Pre-operative
embolization aims to occlude as a much as
possible, helping the surgeon to have a
relatively bloodless field. Serial
embolization aims to decrease to size of the
tumor. This can relieve the patients of the
symptoms like pain and in some, can make
the patient fir for surgery. Palliative, as the
name suggests aims to relive the patients of
the symptoms and to improve the quality
of life.

Technique: Generally, a pre-procedure
cross-sectional imaging is helpful to see the
extent and overall vascularity of the
neoplasm. A pre-procedure assessment of
platelet count, International Normalized
Ratio (INR) and creatinine levels is
necessary. Initially, a diagnostic angiogram
is done to define the supplying vessels
following which embolization is
performed.

Gelfoam is the embolization material of
choice for pre-operative embolization. In
cases where serial embolization is required,
particulate agents like polyvinyl alcohol
(PVA) or embospheres is used. Coils are
used where parent vessel occlusion is
required or when protection of distal
vasculature is necessary.

Embolotherapy in Benign

Musculoskeletal Tumors: Embolization is
generally performed for benign tumors like
Giant Cell Tumor, Aneurysmal Bone Cyst,
Vertebral Hemangiomas, Osteoblastomas
and arteriovenous malformations.

Giant Cell Tumors (GCT's) (Fig. 9 A - D):
GCT's radiographically appear as expansile
lytic lesions in the metaphyseal region
reaching the endplate. These have
significant vascularity and are associated
with significant blood loss.

Sacral GCT's are especially associated with
significant peri-procedure blood loss and
post-surgical morbidity. In small operable
GCT's, embolotherapy aims to pre-
operatively devascularize the tumor while
in cases large sacral GCT's, it aims to
reduce the bulk of the lesion. It can also
decrease the associated pain due to
compression of the nerve roots [24].
Post-procedure increase in ossification of
the lesion is a sign of favourable response
to embolization.

In a series of 18 patients of GCT's,
managed with embolization, follow of 26
years showed durable response in 50% of
patients with local recurrence rates of 31%
in 10 years and 43% in 15-20 years [25].
Aneurysmal Bone Cyst (ABC) (Fig. 10A
and B): Though, curettage and resection
are the primary treatment modalities of
choice, embolization has been performed
in recurrent ABC's and as a pre-operative
measure to reduce blood loss [26].
Vertebral Hemangiomas: Surgery is the
modality of choice to treat vertebral
hemangiomas causing cord compression or
any neurogenic deficit. In these cases, pre-
operative embolization serves as an
adjuvant to surgery by reducing blood
loss[27].

Arteriovenous Malformation of Bone:
Tranarterial embolization can prove as a
useful treatment for AVM's of bone. Direct
puncture of the hemangioma with
percutaneous embolization has also been
attempted to control hemorrhage [28].
Other benign tumors like cervical spine
osteoblastomas have been treated by
embolization as a adjuvant to surgery.

Embolotherapy in Malignant
Musculoskeletal Tumors:
Metastases: Hypervascular metastases
especially from thyroid and renal
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carcinomas are treated with embolization.
The main intent is palliative and aims to
reduce pain and other symptoms that may
arise due to compression of the
surrounding structures [7]. In 16 cases of
renal cell carcinoma metastases bleeding
was significantly reduced post
embolization [29].

Metastatic spinal tumors (Fig 11A, B and
C): Hypervascular spinal and pelvic
tumors are treated with embolization as a
pre-operative measure to decrease blood
loss or as a palliative procedure to relieve
symptoms.

Sclerotherapy of Bone Lesions:

This involves instilling a scleroscent inside
abone tumor (especially a cystic bone
tumor) to damage the lining endothelium,
which eventually results in thrombosis.
Sclerotherapy using polidocanol has been
attempted in treating Aneurysmal bone
cysts (ABC) with encouraging results. In a
paper written by Rastogi et al, the author
has treated 72 cases of ABC's with
sclerotherapy with satisfactory result in
more than 97% [70] of patients [31].
Significant reduction in size of the lesions
has been documented. In hypervascular
ABC's, sclerotherapy can be preceded by
embolization.

Percutaneous treatment of Vascular
Malformation:

Though congenital vascular anomalies are
not bone lesions, these commonly present
as a swelling and are referred to an
orthopedic surgeon.

International Society for the Study of
Vascular Anomalies (ISSVA) classifies
congenital vascular anomalies into vascular
tumors and vascular malformations.

Vascular tumors are hemangiomas, which
are seen in infancy and childhood. They
are further classified into infantile
hemangioma, congenital hemangiona,
Kaposiform hemangioendothelioma and
tufted angiomas. Congenital hemangiomas
are classified as Rapidly Involuting
Congenital hemangiomas (RICH) and
Non- Involuting Congenital hemangiomas
(NICH) [32].

Vascular malformations can present
anytime in life. They are classified as low-
flow vascular malformations and high-flow
vascular malformations.

Low-flow vascular malformations are
namely venous malformations, lymphatic
malformations or mixed while high flow
vascular malformations are arterio-venous
malformations and arterio-venous fistulas.
Diagnosis: These conditions are diagnosed
on the age of presentation, the changes in
the lesion over time (progression or
regression) and some key imaging features.
Dyanamic Contrast MR Angiography
(DCE_MRA) is the investigation of
choice (33). Table 2 provides a review on
the imaging features of few of the common
vascular anomalies-

Treatment of Vascular tumors:

Vascular tumors generally involute over
time and eventually regress on follow-up.
In cases of high flow lesions, endovascular
angioembolization can be attempted to
relieve symptoms or to decrease the
vascularity before surgery.

Treatment of Vascular Malformations:
Low-flow vascular malformations are most
commonly treated by percutaneous
sclerotherapy.

Percutaneous Sclerotherapy (Fig 124,
B,C,D,EandF):

This involves
Table 2: Review on the imaging features of common vascular injecting a
anomalies scleroscent in the

Phlebolith Solid mass Enhancement DCE-MRA malformation,

Infantile No Yes Bright Arterial which leads to
Hemangioma homogenous necrosis of the
Vascular Yes No Variable Venous endothelium and
Malformation subsequent
Lymphatic No No No, maybe None thrombosis.
Malformation peripheral Contraindications
Arterio- No No Brisk, Arterial with )
Venous serpiginous early draining : Atrial septal
malformation vein defects and

pulmonary
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hypertension are absolute
contraindications [34].

Technique for venous malformation:

The procedure is performed under high
quality digital subtraction angiography
imaging with road-mapping technique.
The method of sclerotherapy depends on
the angioarchitecture of the lesion.
Vascular malformations are classified into
sequestrated, non-sequestrated and mixed
varieties. Sequestrated lesions do not have
any communication with the deep venous
system, making injecting scleroscent in the
lesion safe. The non-sequestrated lesions
have communication with the deep venous
system while mixed lesions have both the
features [35].

Procedure is generally performed under
local anaesthesia. General anaesthesia with
endotracheal intubation is required for
lesions involving the oro-naso-laryngeal
pathway or when severe pain is expected
during scleroscent injection. Torniquent
may be tied to decrease the venous outflow
for malformations involving the
extremities. Good hydration is necessary to
counter scleroscent induced hemolysis.
Procedure: The lesion is punctured using
22G scalp vein needle or 22G spinal
needle. Contrast injection is done to
evaluate the angioarchitecture. In non-
sequestrated lesions, scleroscent is injected
into the lesion. For non-sequestrated
lesions, outflow tract is occluded with a
balloon catheter or glue or ablated with
Nd-YAG Laser [36,37].

The commonest used scleorscent is
sodium tetradecyl Sulphate (Setrol). It is
injected as foam. For radioopacity, it is
mixed with oil-based solution like Lipiodol
or non-ionic contrast. Not more than
0.5ml/kg should be injected at a time with
a maximum permissible dose of 20ml [38].
Other scleroscents used are sodium
morrhuate, bleomycin, doxyclycine, OKT-
432 and ethanol.

Treatment for lymphatic malformation:
These are classified as cystic or channel
type. Cystic type is further classified as
macrocystic, microcystic or mixed. These
lesions present as large collections of
lymph, commonly in the neck and the
axillary lesions.

Lymphatic malformation is punctured with
aneedle under ultrasound (USG)
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guidance and fluid is aspirated with or
without a pigtail catheter. Later, the
scleroscent is instilled in the lesion.
Doxycycline is the scleroscent of choice as
it can be injected in large quantities [39].
Post-procedure monitoring:

Tight dressing and painkillers are given
post-procedure. The lesion tends to
increase in size for a few days due to
imflammation. This generally settles with
painkillers.

Complications: Pain, infection, hematoma
and skin blistering are the general
complications. Neuropathy may be seen
after ethanol injection. Compartment
syndrome is a dreadful complication seen
when sclerotherapy is done in closed
spaces like the orbit. Hemolysis and
hemoglobinuria is seen when large amount
of scleroscent is used. Other rare
complications are pulmonary edema and
acute cardiovascular collapse [40].

Advances in Interventional Orthopediac
Oncology

Isolated Limb Infusion (ILI) for
Malignant Extremity Bone Tumors:

This is a comparatively new approach of
delivering high dose of a chemotherapeutic
agent in the limb in which the tumor is
present. The main advantage is larger
quantity of dose of the chemotherapeutic
agent can be administered with less
systemic side-effects.

ILB has been attempted for melanoma
using Actinomycin-D and for soft tissue
sarcoma’s using melphalan and tumor
necrosis factor [41].

MR-HIFU (MRI-guided High Intensity
Focused Ultrasound) [42]:

This involves focusing high intensity
ultrasound beam in the desired tissue to be
treated. The ultrasound waves cause heat
generation in the tissue with coagulative
necrosis. MR is used to guide the
treatment. In orthopedic oncology, MR-

HIFU can be used for ablation of painful
bone metastasis and local tumor control in
infiltrative tumors.

Cryoablation [43]: Like radiofrequecy
ablation destroys tissue by heat,
cryoablation damages tissue by extreme
cooling to sub-zero temperatures. It is
indicated for painful bone metastasis and
for local tumor control. Use of
thermocouples to measure temperature is
sometimes indicated to prevent damage to
surrounding nerves is some cases.

Conclusion

Interventional Radiology has an ever
increasing role in the diagnosis and
management of bone and soft tissues
tumors. Close co-operation and
discussions with the orthopedic
oncologist and interventional
radiologist is the cornerstone for
selection of correct treatment
modality and optimizing response.
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