
Question 1
a. An ulcerated exophytic mass of > 8cm in size probably superficial to

the deep fascia. The mass shows areas of necrosis and bleeding
surface.

b. Consider soft tissue sarcoma (STS) if the lesion is > 8cm and located
deep to the deep fascia. In this case, rapid growth with ulceration may
indicate a sarcoma lesion with undifferentiated pleomorphic sarcoma
(UPS), previously known as pleomorphic malignant fibrous
histiocytoma (MFH) as the most likely diagnosis. 

c. Staging work-ups include MRI of the thigh and CT- thorax and
abdomen to verify local extension and distant metastasis. Tissue
biopsy is needed for histological typing and tumour grading.
The American Joint Committee of Cancer (AJCC) TNM staging of STS
uses a modified Broders tumour grading (low versus high grade
malignancy) and Hadju concepts of tumor location (superficial or deep
to deep fascia), and size. A stage pT1 indicates a tumor of 5cm or less
in greatest dimension with pT1a in the superficial compartment and
pT1b in the deep compartment. A stage pT2 indicates a tumour
>5cm.Nodal metastasis is designed as pN0 for no regional node
metastasis and pN1 for metastasis in regional nodes. For distant
metastases, pM1a represents lung metastasis and pM1b indicates
other distant sites. 

UNDIFFERENTIATED PLEOMORPHIC SARCOMA (UPS)
The STS previously termed as pleomorphic MFH was introduced in 1967
based on tissue cultural study of a group of fibrohistiocytic tumours
composing histiocytes with morphologic features of giant cells, myxoid,
angiomatoid and inflammation, and functional properties of fibroblasts.
The non-specific morphology of MFH is shared by many poorly
differentiated carcinoma, melanoma, liposarcoma and lymphoma. With
the availability of various diagnostic modalities particularly
immunohistochemistry and cytogenetics, many pleomorphic soft tissue
tumours are recognised to focally display specific direction of
differentiation at various levels. The original members of the MFH family
have been re-categorized (WHO classification, 2002) into low-grade
myxofibrosacoma (from myxoid MFH), angiomatoid fibrous histiocytoma
(from angiomatoid MFH), and high-grade UPS (from pleomorphic MFH),
UPS with giant cells (from giant cell MFH) and UPS with predominant
inflammation (from inflammatory MFH). 

MFH or UPS represent the most common diagnosis among adult STS. The
majority of high-grade UPS arises from deep soft tissue in adults after the
sixth decade, and is predominantly in the lower limb and trunk. 

The clinical course of UPS is characterized by aggressive local tumours with
tendency for local recurrence, metastasis and a 5-year mortality rate of
30%-50%. As with other soft tissue sarcomas, wide surgical resection after
or followed by irradiation is frequently required. Radiation therapy
significantly reduces risk of local recurrence and is routinely used for deep
tumours. Survival rate for deep, large (>5cm), high-grade UPS is about
60%. Adjuvant chemotherapy may improve survival slightly and is
currently reserved for large, high-risk tumours in young patients.   
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Question 2
a. A lobulated bluish-purplish mass measuring 3X8 cm with its proximal-

half deep in the subcutaneous tissue and the distal-half mass
resembling a bag of worms within superficial layer of the skin.

b. A non-involuting congenital hemangioma (NICH) of mixed type
(previously known as cutaneous strawberry and cavernous
hemangiomas). Soft compressible swelling which appear full blown at
birth suggests a congenital hemangioma. 

c. Congenital hemangioma (CH) resembles infantile hemangioma (IH) in
many aspects except it appeared at birth and stained negative for
certain tissue markers: glucose transporter molecule Glut-1, Lewis Y,
merosin and FcγRII.  

d. Restoration of normal contour of the hand from a distorted
appearance helps to improve psychosocial development of the child.
If the diagnosis remains inconclusive after clinical assessment and
imaging studies, excision biopsy may be needed to verify NICH lesion.

VASCULAR TUMORS
The literature on vascular lesions/anomalies has been obfuscated by
interchangeable terms of vascular tumours and simple-to-complex vascular
malformations. The term strawberry haemangioma has been used for
many erythematous raised or bosselated lesions in the superficial dermis.
Identically similar haemangiomas deep in the subcutaneous tissue typically
covered by normal looking skin with a bluish hue have been erroneously
referred as cavernous hamangioma. Cavernous hemangioma has also been
used to describe a venous malformation, which is slow-flow, distorted
group of venous vessels, and even non-vascular anomaly-related lesions.
For these reasons, the term cavernous hemangioma should be discarded.
Hemangioma should be described as superficial or deep or mixed. Most
patients have a single lesion, but multiple lesions occur in 20% of infants. 

The concept of angiogenesis-dependent tumours involving mast cells
derived angiogenic factors acting on endothelial cells and pericytes to
initiate formation of capillary networks was introduced by Fulkman in
1974. Hemangiomas evolve through two phases of imbalance between
expression of angiogenic and anti-angiogenic factors. Chorionic venous
sampling in pregnancy has been implicated for the development of IH
based on the fact that both placental endothelium and IH share
immonureactivity for the same tissue-specific markers. Placental injury
leads to increased detachment and embolization of placental endothelial
cells into fetal circulation. The initial proliferative phase is characterized by
excessive formation of new vascular spaces (endothelial cells hyperplasia
and increased number of mast cells) and followed by involution and
regression of the newly formed blood vessels as the lesion becomes less
cellular and mast cells count normalizes along with fibrofatty infiltration.  

Haemangiomas are primary clonal neoplasms of microvascular endothelial
cells and pericytes that develop from the dermal capillary networks, and
some, particularly IH and RICH, spontaneously involute. In comparison,
vascular malformations pose flattened endothelial cells of normal cell
turnover which do not involute.  

In 1996, the International Society for the Study of Vascular Anomalies
(ISSVA) adapted a classification system originally proposed by Mulliken and
Glowacki (1982) and revised it in 2003 to differentiate better between
tumours and malformations. 

Approximately 70% of haemangiomas appear within the first few weeks
of life (IH) and the remaining 30% present at birth (CH). IHs are self-
limiting tumours with a distinctive features characterized by a proliferative
phase during the first 6-9 months after birth followed by plateau and
involution phases of complete spontaneous regression in many cases. The
initial precursor lesions vary from a focal area of pallor with thread-like
telangiectases to a faint blanchable, erythematous macules or a bruise-like
area, which within a few weeks, begins to develop into more prominent
red, bosselated strawberry lesions. Growth then slows during a plateau
phase during which the haemangioma grow along with the child. At
around 1 year of life, the proliferation stops and the haemangiomas start
to involute. It is heralded by a color change from a cherry red to dull red-
to-purple, starting from the central part and eventually forming a grey-
white color that extends peripherally. In some cases, despite signs of
regression in the superficial central portion of the haemangioma,
proliferation at the margins or in deeper component continues.  The
highest rate of involution occurs at around 2 years of age. Disappearance
occurs at a rate of 10% per year and the lesion is expected to involute 50%
by the age of 5 years and 70% by 7 years. Resolution occurs in 50% to 80%
of cases and tumour regression may leave softer and easily compressible
less warm residual lesions in the form of telangiectasia, fibrofatty nodules
or atrophic scar tissue. 

CHs resemble IHs and typically present at birth or noted intrauterine on
ultrasound scans. There are two subsets of CHs: rapidly involuting
congenital haemangiomas (RICH) and non-involuting congenital
haemangiomas (NICH). A RICH is typically a single large violaceous or gray
tumour or nodule with ectatic veins or telangiectasias surrounded by a
pale rim of vasoconstriction. It is fully grown at birth and undergoes rapid
post natal involution within the first 14 months of life. Because of this
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rapid involution, it can be associated with central ulceration, organ
obstruction, congestive heart failure and Kasabach-Merritt phenomenon.
An ulcerated tumour may require appropriate wound care, antibiotic
therapy or pulsed-dye laser treatment. Other treatment is unnecessary
since these tumours undergo spontaneous and rapid involution. A fully
involuted RICH resembles a deflated soufflé with prominent
anetodermatous skin. A NICH proliferates slowly and gradually in
proportion with the growth of the child into adolescence and adulthood
without regression. The lesion is usually round-to-ovoid bluish-purplish
plaque-like or bossed with telangiectasia on its surface or pale halo
centrally or peripherally and often an area of central ulceration, scarring
or nodularity. Due to lack of involution, surgical excision is generally
required to restore normal anatomy from disfigured shape. 

ISSVA Updated Classification of Vascular Anomalies (2003)

Tumors Vascular Malformations

Infantile hemangioma Slow-flow: 
Congenital hemangioma Capillary malformation (CM)
(RICH and NICH) Venous malformation (VM)

Lymphatic malformation (LM)
Tufted angioma (± KMP) Fast-flow:    
Kaposiform Haemangioendothelioma Arterial Malformation (AM)                 
(± KMP) Arteriovenous Malformation 

(AVM)    
Arteriovenous Fistula (AVF)          

Haemangiopericytoma Complex or Combined 
Pyogenic granuloma Malformations:
Angiosarcoma Lymphaticovenous 
Others malformation  (LVM)

Capillary lymphaticovenous 
malformation (CLVM)
Capillary arteriovenous 
malformation (CAVM)

Vascular malformations are classified as either slow-flow or fast-flow
lesions. They are best classified by the type of vessels involved. Most are
slow-flow malformations unless there is an arterial component to it, such
as arteriovenous malformation (AVM). Some malformations encompass
more than one type of vessels and often have eponymous names such as
Kasabach-Merritt phenomenon (KMP) which involve capillary, lymphatic,
venous malformation (CLVM). CLVM is commonly confused with Parkes
Weber syndrome, which also affect the lower limb but it is a fast-flow
lesion involving an arterial component instead of the lymphatic (CAVM).
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Question 3
a. Collar button or dumb-bell ‘cold abscess’ of the hand probably due to

chronic granulomatous mycobacterium infection.
b. Based on the appearance and location of the lesion, synovium of the

wrist joint (dumb-bell or collar button shape) as oppose to synovium
of the palmar bursae (compound palmar ganglion) or tenosynovial
sheaths (horse-shoe shape) is the likely site of the disease.

c. Mycobacterium tuberculosis with caseating granulomatous lesions,
atypical mycobacterium other than tuberculosis (MOTT) infection with
non-caseating granuloma, and fungal infection should be considered.
Synovial sarcoma typically occurs in slightly elder age group.

d. Patel 8-pack investigations: staining for Gram stain, acid-fast and
fungal KOH stain; and culture for aerobic, anaerobic, fungal, and acid-
fast at 37OC and 30OC using Lowenstein-Jensen medium, and fungal.
Plain radiograph showing soft tissue calcification may indicate a
synovial sarcoma. An ultrasound examination may show a large
effusion containing multiple echogenic rice bodies which may be
confused with synovial chondromatosis. Gadolinium-enhanced MRI is
useful to verify thickening of bursal wall or synovial layer and the
presence of innumerable small millimetric nodules or rice bodies.
Definitive tissue biopsy is necessary if PCR for the diagnosis of MOTT
infection is not available.

e. Phemister triad of juxta-articular osteopenia, marginal erosion, slight
joint space narrowing with preservation of the articular cartilage

f. A classic TB synovitis requires a 6-9 months course of anti-TB
medication of 3 or 4 drugs and subsequent synovectomy. MOTT
infection is treatable with antibiotics therapy. A combination of
rifampicin with either clarithromycin or azithromycin or ciprofloxacin
for 6 months is usually needed. Surgical debridement and/or
synovectomy may be indicated in late-diagnosed chronic disease.

MYCOBACTERIA OTHER THAN TUBERCULOSIS INFECTION OF THE
HAND
Mycobacterial infections of the hand have increasingly been recognized to
afflict both immunocompromised and immunocompetent patients. M
tuberculosis typically afflicts immunocompromised (e.g. HIV infected)
individuals.  Infections due to Mycobacterium other than tuberculosis,
leprae and bovis are atypical mycobacterial infections caused by
environmental mycobacteria which include M avium-intracellulare, M
scrofulaceum, M kansasii, M fortuitum, M chelonae, M marinum and
others. These either slow-growing or fast-growing organisms are
omnipresent in the environment (fresh water, sea water, swimming pool
water, home and hospital tap water, soil, dust). Dairy product (meat, eggs)
handlers and fishmongers are at-risk to get this infection.  Spread by
inhalation of contaminated dust or ingestion of contaminated water or
food typically causes chronic pulmonary disease, cervical lymphadenopathy
and disseminated disease similar to M tuberculosis. However, chronic
infections of the skin, soft tissue and joint frequently develop by
inoculation through minor puncture or abrasion. Tenosynovial sheath and
synovium of the bursae and joint of the hand are the common sites of
infection. M kansasii commonly cause monoarthritis. Tenosynovitis and
bursitis of the hand are usually caused by M fortuitum, M chelonei and M
marinum. 

Human pathogenic atypical mycobacteria were recognized in 1954 by
Timpe and Runyon and currently referred as mycobacteria other than
tuberculosis (MOTT). The Runyon classification delineates species on the
basis of colony morphlogy, pigmentation and growth rate in culture.
Several non-pulmonary MOTT infections have become more frequently
recognized in immunocompetent patients as compared to extra-
pulmonary M. tuberculosis infections in immunocompromised patients.
Atypical mycobacterium represents 15% of all mycobacterium infections
and they represent as emerging major cause of granulomatous infections.

Most infections of the hand that developed following minor puncture or
abrasion injury to the palm affect immunocompetent patients and are
associated with certain occupations involving contact with aquatic
environment (swimming pool, aquaria, and fish tank) or air conditioner
water. Depending on the site of puncture (volar web spaces: thenar, mid-
palmar or hypothenar, and flexor tendon sheaths), presentations vary in-
forms of multiple cold abscesses, to chronic tenosynovitis masquerading as
compound palmar ganglion, horseshoe cold abscess, dumb-bell or collar
button cold abscess to septic arthritis. 

Mycobacteria may be identified immediately with acid-fast or alcohol-fast
Zehl-Neelson stain, but in most instances, MOTT is not seen. Environmental
mycobacteria can only be distinguished from M tuberculosis by
bacteriological culture. Current microbiologic methods require 6 weeks
(previously 8 -10 weeks for MOTT) culture in Lowenstein-Jensen medium at
35O-37OC. The 8-pack of Patel consisting smears (Gram stain, acid-fast stain
and fungal KOH stain) and cultures (aerobic, anaerobic, acid fast at 37OC,
acid fast at 30OC and fungal) are needed to establish the diagnosis. As most
patients are immunocompetent, histologic section of non-caseating
granulomatous inflammation is typical of MOTT infection. Molecular
techniques such as the PCR can provide more rapid species identification
than culture.

Treatment of MOTT is much easier than the treatment of M tuberculosis.
Environmental mycobacteria are usually resistant to all the first-line anti-
TB drugs except ethambutol. Combinations generally include several of
the following antibiotics: rifampicin, clarithromycin or azithromycin,
ethambutol, ciprofloxacin, and amikacin. Newer antibiotics: mefloquine
and moxifloxacin also have significant activity against environmental
mycobacteria. In early lesion, surgical debridement or synovectomy is not
indicated.
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Question 4
a. A poorly circumscribed lesion with peripheral lacy bone deposition in

the biceps femoris muscle. 
b. Early stage of post-traumatic myositis ossificans (MO) or heterotopic

ossification (HO)
c.  A sarcomatous tumour particularly extra-skeletal osteosarcoma (ESO)

should be considered as a differential if the lesion is larger than 8cm
and radiographs showing calcification predominantly in the centre of
the lesion.   Tissue biopsy is needed to exclude ESO. 

d.  The standard teaching advocates surgical resection after maturity as
measure to reduce recurrence. Maturity is monitored by serial interval
serum alkaline phosphatase (SAP) and plain radiographs.
Normalization of SAP level and appearance of a clear cortex seen on
radiographs indicates maturity. MO may stabilize or even undergo
resorption. However, a symptomatic lesion may require surgical
excision. Symptom of pain which occurs while the inflammatory
process is active and the MO is immature, is not an indication for
surgical resection. 

MYOSITIS OSSIFICANS OR HETEROTOPIC OSSIFICATION
MO or HO is a self-limiting, localized reactive bone and cartilage matrix-
producing pseudotumour that occurs in BMP- expressing soft tissue in
response to traumatic events associated with altered local tissue milieu
particularly ischaemia and pH. The multilineage mesenchymal progenitor
cells of the soft tissue with osteogenic potential (vascular endothelial cells,
pericytes, and satellite cells of traumatized muscle) are capable of
differentiating into osteoblasts and fibroblasts. This reactive process
begins 16 hours after the injury and peaked at approximately 32 hours.  In
clinical settings of traumatic brain injury (TBI) and spinal cord injury (SCI),
the rate of HO are reported to be approximately 11% and 20%
respectively. Evidences appear to indicate that systemic and local tissue
alkaline pH in response to prolonged assisted ventilatory support as the
potential contributing factor.  

The MO lesion may grow rapidly to mimic malignancy, particularly
osteosarcoma, with histological features of hypercellularity, mitotic
activity, and sometimes focal atypia. It typically occurs at the proximal
extremity or trunk. The lesion is composed of osteoblasts and fibroblasts
that produce bone in a zonal pattern with variable stages of appearance.
Its early stage is the most cellular with the central area appears more
fibrotic and paucicellular resembling nodular fasciitis (patternless arrays of
fibroblasts and myofibroblasts with vesicular nuclei and small nucleoli).
The stroma is myxoid and vascular, with variable chronic inflammation,
extravasated erythrocytes, and fibrinoid material. Osteoclast-like giant
cells and damaged muscle fibers are sometimes seen. A transition zone
with active bone formation typically possessing trabeculae of woven bone
with osteoblastic rimming or admixture of hyaline cartilage surrounded by
a layer of well-formed bone, initially of woven appearance and later
remodeled to lamellar bone. The lesion is typically encapsulated by a thin
layer of fibrous tissue and has no extension to the periosteum.

Its clinical manifestations: local inflammatory reaction with warm swollen
extremity and palpable tender mass associated with gradual loss of passive
motion may mimic local infection, osteomyelitis and DVT.  Complications
such as nerve compression, vascular compromise, and lymphatic
obstruction may manifest.

Investigations to narrow down the diagnoses include FBC, C-RP, plain
radiographs and other imaging modalities: U/S, 3D CT-reconstruction, bone
scintigraphy. Tissue biopsy may be needed to exclude extra-skeletal OSa.
Once the diagnosis is confirmed, serial SAP and radiographic grading and
staging are important for monitoring maturity before any surgical
intervention.

Non-aggressive or gentle physiotherapy to maintain ROM whilst avoiding
repeated microtrauma may be useful. The optimal prophylactic treatment
for preventing or minimizing HO remains controversial. The standard
Indomethacin regimen of 25mg TDS for 6 weeks is no longer preferred in
view of potential renal, GI and bleeding adverse events as well as the risk
of fracture non-union. A short course of one to two weeks Indomethacin
is currently advocated. 

Despite limited use due to logistical difficulties and lack of evidences,
radiotherapy has demonstrated variable efficacy in preventing further
formation and maturation of HO. Local radiation of 20 Gy in 5 to 10
fractions or a single low-dose of 7-8 Gy given within 6 hours of surgery or
before 5th POD has been recommended. Bisphosphonates such as
etidronate, when used in early phase of HO formation, bind with
hydroxyapatite crystals and postulated to inhibit mineralization and
calcification of soft tissue. However, due to lack of evidence and emerging
evidence indicating bisphosphonates only delaying HO by blocking
mineralization of osteoid matrix, which proceeds normally after
discontinuation, use of bisphosphonates is not recommended. 

Because of the adverse effects and logistical issues associated with
standard prophylactic regimens, other more selective agents: retinoic acid
receptor agonist, BMP inhibitor and COX-2 specific NSAIDs are currently
being studied. However, the therapeutic and prophylactic interventions for
this puzzling entity need to be based on our understanding of the etiology
and pathophysiology behind HO formation. Recognition of patient at-risk
and early HO formation is difficult but is important for timely interception
with various forms of prophylactic measure. The key in preventing
osteoblastic differentiation of multilineage MSC and other target cells,
and altering the natural history should emphasize correct use of
prophylaxis in patient at-risk within the therapeutic window of 16 to 32
hours after injury. 

Surgical resection of HO is often required in patients with disabling limited
ROM. The optimal timing of surgery is difficult to establish with
controversy over early versus late resection still looming. The standard
practice of resection at or after maturity (conventional wisdom after 1 year
or when SAP and bone scintigraphy normalize often 2 years after the index
injury) is based on allowing resolution of the inflammatory phase to
prevent recurrence. Early resection may minimize muscle atrophy, soft
tissue contracture and intra-articular ankylosis, and is needed to improve
ROM. There is no clear evidence to support that the rate of recurrence is
related to the maturity of the process and triggering role of early
resection.
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