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Canine soft tissue sarcoma (STSs) / spindle cell sarcomas are 
a heterogeneous group of cutaneous mesenchymal tumors 
comprising several neoplastic entities that share a number of 
clinical features including spread along fascial planes, pseu-
do-encapsulation, slow growth rate and variable re currence 
rate following marginal excision.  STSs are neoplasias arising 
from connective tissue (muscle, fat, neovascular, fascial,            
fibrous) and include canine perivas cu lar wall tumours 
(haemangio pericytoma, myopericytomas, angio  fibroma, 
angioleiomyo sarcoma, angioleiomyoma), malig  nant periphe-
ral nerve sheath tumours (schwannomas, periphe ral nerve 
sheath tumors), fibrosarcoma, myxosarcoma, rhabdo myo
sarcoma and leio myo sarcoma.

STSs are especially prevalent among middle-aged to old, 
medium to large-breed dogs with an estimated incidence of 
35 cases per 100 000 dogs. STSs have low to moderate post-
surgical recurrence rates (7-30%) and low metastatic rate         
(8-17%). Complete excision with broad tumour-free margins 
is associated with median survival times of 1013-1416 days. 
Tumours arise at a single site, preferentially on the limbs. 
Many tumours appear well circumscribed but this is an 

artefact, as the capsule is formed from neoplastic cells and 
outside it there are usually more tumour cells. Therefore, 
these tumours frequently recur unless widely excised. Those 
that are shelled out at surgery almost always recur. As many 
are on the limbs where large margins are surgically impossible, 
recurrence is the norm.  
The canine perivascular wall tumours (PWTs), which represent 
a significant proportion of STSs, have a distinctive and less 
aggressive behaviour when compared to the canine STSs in 
general. The reported metastatic rates for PWT is 2% compared 
to 8-17% for the heterogeneous STS group. Therefore, running 
of a battery of tumour marker stains (smooth muscle actin, 
desmin, S-100) to identify these PWTs, provides important 
prognostic information.
Grade 1 / 2 spindle cell sarcomas infrequently or rarely 
metastasise, so the clinical outcome usually depends on the 
adequacy of local tumour control. Grade 3 tumours have a high 
propensity for local recurrence and the potential for metastasis. 
Histological grade is a strong predictor of recurrence of 
marginally excised STS. Clear tumour-free margins (>3mm), 
with all grades, are associated with non-recurrence. Tumour 
recurrence did not significantly reduce the survival time.  
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Pathological Prognostic Parameters
Size: the maximum neoplasm diameter is measured in cm 
using a caliper prior to formalin fixation. Tumour size has the 
highest prognostic impact as regards recurrence and response 
to chemotherapy and / or radiation. Tumours >5cm diameter 
have a high rate of recurrence and are poorly responsive to 
chemotherapy and radiation.
Site: defined as extremities / acral (elbow and distal + knee 
and distal) and other sites. Although the majority of tumours 
at acral sites are characterised by expansive growth, ability to 
achieve clear tumour surgical margins is limited and therefore 
tumours involving the distal limbs are more likely to recur. 
Conversely, invasive tumours at other sites are less likely to 
recur due to the ability, at these other sites, to achieve broad 
clear tumor-free surgical margins.
Depth: defined as the deepest tissue layer infiltrated by the 
neoplasm, i.e. dermis, subcutis and muscular layers. Tumours 
extending into skeletal muscles have an 8 times greater 
likelihood of recurrence compared to those limited to the 
subcutis.
Type of growth: defined as expansive, satellite nodular 
growth and infiltrative. Expansive tumours had the least 

likelihood of recurrence while deep invasive growth is 
associated with more aggressive biological behaviour.
Tumour differentiation: classified histologically as well 
diffe rentiated, poorly differentiated or undifferentiated. 
Poorly differentiated and undifferentiated tumours have 
increased malignant capability.
Mitotic index: the absolute number of mitoses in 10 
continuous highpower fields (400x) are counted in the most 
cellular part of the tumour. Abnormal mitoses, irrespective of 
rate, have high negative prognostic significance. Three 
categories 0-9 (low) / 10-19 (intermediate) / >20 (high).
Tumour necrosis: presence of tumour necrosis is associated 
with increased malignant potential. Tumours with >50% of 
the mass undergoing necrosis have more aggressive biological 
behaviour.   
Margins: defined as complete if the distance between the 
surgical margin and neoplastic cells is at least 3mm. All 
grades of STS with complete tumour-free margins do not 
recur. Tumour-free margins of <3mm are clean but close and 
these tumours have potential for recurrence with recurrence 
rates dependent on tumour grade. Incomplete margins are 
associated with recurrence of all grades of STS.
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Tumour Grading
According to these various pathological parameters these STS 
are then classified as Grades 1, 2 or 3. Recurrence rates of STS 
that are incompletely surgically excised are as follows:
• Grade 1 tumours show a 7% recurrence rate following 

marginal excision
• Grade 2 tumours show a 34% recurrence rate following 

marginal excision
• Grade 3 tumours show a 75% recurrence rate following 

marginal excision.  
For the clinician to obtain relevant and prognostically signi-
ficant information from the pathology report the following 
parameters should appear:
• Site: Extremities / Other
• Depth: Dermis / Subcutis / Muscular plane
• Type of growth: Expansile / Satellite nodules / Infiltrative
• Tumour differentiation: Well differentiated / Poorly diffe-

rentiated / Undifferentiated
• Mitotic index per 10 HPFs: 0-9 (low) / 10-19 (intermediate) 

/ >20 (high)
• Tumour necrosis: Absent / Present <50% / >50%
• Margins: Complete (>3mm) / Clean but close (<3mm) / 

Incomplete.
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Multiple-choice questions
 (Choose one answer)
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SAVC Accreditation Code: AC/1263/14  . To answer  the questions visit www.sava.co.za and log into the members 
section. Click on CPD and log in.  VetCPD web system code: a75871 for this article.

QUESTION 1:
Which of the following clinical features is NOT usually 
associated with soft tissue sarcomas in dogs?
a.  Spread along fascial planes.
b.  Pseudo-encapsulation
c.  Slow growth rate
d.  Variable recurrence rate
e.  Widespread visceral metastasis.

QUESTION 2:
Which of the following neoplasms is NOT considered a 
member of the soft tissue sarcoma group?
a. Haemangiopericytoma
b.  Schwannoma
c.  Squamous cell carcinoma
d.  Fibrosarcoma
e.  Myxosarcoma

QUESTION 3:
What is the common anatomical predilection site for 
cutaneous soft tissue sarcomas in dogs?
a.  Head
b.  Limbs
c.  Trunk 
d.  Rump
e.  Neck

QUESTION 4:
Which of the following parameters is most consistently 
associated with non-recurrence of STS?
a.  Tumour-free surgical margins of >3 mm
b.  Mitotic index of 5-9 per 10 HPFs
c.  Tumour size > 5 cm diameter
d.  Location of tumours on the limbs
e.  Expansile growth pattern

QUESTION 5:
How do canine perivascular wall tumours differ from 
other STS?
a.  Only occur on the trunk
b.  Have less aggressive behaviour
c.  Exhibit mainly infiltrative growth patterns
d.  Show more rapid growth rates
e.  Commonly involve the underlying skeletal muscle

QUESTION 6:
Which of the following sized tumours would have the 
highest risk for recurrence and poor response to chemo-
therapy and radiation?
a.  1 cm diameter
b.  2 cm diameter
c.  3.5 cm diameter
d.  6 cm diameter
e.  25 mm diameter

QUESTION 7:
Which of the following statements about the prognostic 
significant of depth of growth of STS is TRUE?
a.  STS are restricted to the dermis and do not recur
b.  STS in the subcutis are associated with metastatic rates of 

20-30%
c.  STS extending into skeletal muscles have an 8 times greater 

likelihood of recurrence compared to those limited to the 
subcutis

d.  STS extending into skeletal muscles have a 3 times greater 
likelihood of metastasising than those limited to the subcutis

e.  STS extending into skeletal muscles rarely recur

QUESTION 8:
What is the prime reason for the greater probability of 
local recurrence for STS located on the distal limbs?
a.  Infiltrative growth pattern
b.  Satellite nodule growth pattern
c.  Rapid growth rate
d.  Tumour necrosis
e.  Inability to achieve clear tumour free surgical margins

QUESTION 9:
How is the mitotic index of STS expressed?
a.  Number of mitoses in a single 400x field
b.  Number of mitoses in a single 1000x field
c.  Number of mitoses in 5 continuous 400x fields
d.  Number of mitoses in 10 continuous 400x fields
e.  Number of mitoses in 10 continuous 1000x fields

QUESTION 10:
With grade 2 STS, what recurrence rates could be ex-
pected with incomplete surgical excision?
a.  5%
b.  10%
c.  34%
d.  44%
e.  75%


