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Appearance of normal breast parenchyma on 
ultrasound
The breast is predominantly composed of adipose 
and glandular tissues, which appears variable on 
ultrasound. The appearance of fat on ultrasound is 
hypoechoic, scattered and tubular hypoechoic 
structures represent ducts. Cooper's ligaments 
appear as the thin echogenic band, which 
become wide as they inserted into an anterior 
parenchymal surface. An echogenic pseudo mass 
shadowing denotes the nipple. More fat deposition 
noticed with advancement of age and parity12.

Breast Cyst 
Most common cause of breast lump is a cyst in the 
underlying parenchyma in premenopausal women, 
usually causes discomfort, pain, and is slightly 
tender on palpation. They divided   in micro cyst <3 
mm, macro cyst>3mmbased on size. Features of a 
simple cyst on ultrasound are water/fluid containing 
hypoechoic sacs with well-defined margins without 
internal acoustic shadows. A cyst with internal 

echoes with hazy/ dirty appearance and septal 
formations is termed as a complex cyst. In both 
cases, a cyst is transonic with posterior echogenic 
enhancement 12, 13.

Breast Abscess 
A well-defined mass or a collection of inflammatory 
tissues in breast is termed as breast abscess.  
Patients complain of pain tender on palpation, 
change in color/redness or warmth. These usually 
occur in Primiparous/breast feeding mothers .Breast 
abscess is further divided into puerperal abscess 
(The collection of milk in breast tissue), non-puerper-
al central abscesses (infectious Variety) commonly 
seen in non-breastfeeding women, especially smok-
ers and patients who are taking steroids or under-
went a recent breast Surgery. Features of a breast 
abscess on ultrasound comprises of hypoechoic 
area with a thin echogenic rim that shows posterior 
acoustic enhancement and it shows no internal 
vascularity on color Doppler14, 15.

Fibrocystic changes in breast 
Fibrocystic changes are termed in many different 
fashions, namely Mammary dysphasia, cystic masti-
tis, cystic disease, etc. The demonstration of the 
above-mentioned condition on ultrasound varies 
depending on; Morphologic changes, extent and 
stage. Initially, ultrasound appears normal, with 
resultant possible echogenic changes and focal 
parenchymal thickening. Solid masses or Single/-
multiple thin-walled cysts also noticed. These lesions 
may eventually require biopsy16.

Ductal Ectasia 
Mammary duct ectasia is a type of non-puerperal 
benign mastitis .More frequent found in post-meno-
pausal females and characterized by chronic 
inflammatory and fibrotic changes leading to clog-
ging of debris within the duct. It is of primary impor-
tance because of its features mimicking to that of 
the malignancy. Patient may present with nipple 
discharge and nipple retraction/tenderness, palpa-
ble mass and findings on sonography are dilated, 
fluid filled subareolar ducts with moving echogenic 
particulate matter (debris) 17, 18.

Fibroadenoma 
Excess proliferation of stromal and epithelial cells in 
breast tissue known as Fibroedenoma with the prev-
alence in reproductive age between 10 to 40 
years19 presenting as a palpable breast lump on 
clinical examination. Fibroadenoma enlarges in 
pregnancy and regress after menopause. They are 
well-margined macro lobulated mobile lesions with 
no limitations to its site in the breast tissue appearing 
hypoechoic with a thin echogenic rim on ultraso-
nography20.

Phyllodes Tumor 
Tumors identical to fibroadenoma  with fibro epithe-
lial origin known as Phyllodes Tumor or cystosarco-
ma. Originating from the periductal stroma, it is 
solid/cystic(uni or multi), round/cleft-like areas with 
posterior acoustic shadowing on ultrasonography. 
Vascularization mostly seen in solid components. Its 
prevalence is more common in women between 
40-60 years of age 4.

Breast lipoma 
Tumors arising from adipose tissues called lipoma, 
when present as soft, mobile and painless lesion in 
breast tissue referred to as Breast Lipoma. They 
appear as iso/hyperechoic to the prevalent fat with 
frequent thin echogenic septations running parallel 
to the skin surface on ultrasound20.

Fat necrosis 
It is an inflammatory process secondary mechani-
cal/traumatic insult to the breast tissue resulting in 
saponification due to fat necrosis. On breast 
ultrasound, they may appear well-defined 
hypoechoic areas with +/- mural nodules and subtle 
wall nodularity in an oil cyst. Ultrasound finding of fat 

necrosis should be correlated to mammographic 
findings.21, 22.

Complex Sclerosing lesions/ Radial scar is a benign 
hyperplastic proliferative disease of breast occur-
ring in women between 40-60 years of age due to 
local chronic inflammation with resultant slow 
infarction known as radial scar. These Rosette-Like 
Lesions which are <1 cm are termed Radial scars, 
while larger ones are often referred to as Complex 
Sclerosing lesions. 

Radial scars are ill-defined lesion disturbing the 
architecture of the surrounding breast parenchyma 
with variable internal echoes and some 
retro-acoustic attenuation appreciated in 
ultrasound. These lesions are sometimes rounded, 
lobulated or oval 22, 23, 24. 

Myofibroblastoma is an interesting lesion; it would 
the only one lesion that is more common in men 
than in women. Patients may presents as a painless, 
freely mobile, solitary, palpable, firm mass. Sono-
graphicaly it appreciated as a well-structured, 
circular or oval dense mass approximately size 
10mm to 40 mm in diameter 25, 26.

Pseudoangiomatous stromal hyperplasia (PASH) 
A relatively less common benign mesenchymal over 
growth within breast tissue occurring in women of 
the child bearing age and with hormonal in stability 
are referred to as Pseudoangiomatous stromal 
hyperplasia or PASH 27.On palpation, these lesions 
present as well-defined mass in premenopausal 
women varying in size from 1-12 cm. These lesions 
appear similar to fibroadenoma on ultrasonogra-
phy, i.e. hypoechoic and slightly heterogenous28.  
Quite a lot of studies have illustrated the ultrasound 
features usually found in non-malignant and malig-
nant masses of the breast are as follows

Breast ultrasound Criteria for benign lesions.29, 30

• Well circumscribed, hyperechoic/ hypoechoic  
tissue
• Wider than deep
• It is best seen on anterior/posterior margins, 
perpendicular to the beam
• No vascularity seen on color Doppler ultrasound 

Malignant Characteristics.18, 30, 31

• Sonographic speculation
• Deeper  than a wide
• Microlobulations
• Thick hyperechoic halo
• Angular margins
• Branching pattern
• Punctuate calcifications
• Duct extension
• Heterogeneous echotexture
• On increased cellularity demonstrate the vascu-
larity 

CONCLUSION

The primary and cost effective mode of evaluating 
lesions in breast tissue is ultrasonography.  Despite its 
limitation in distinguishing benign lesion from malig-
nant ones, ultrasonography criteria for the sub 
group of solid nodules, still offers sufficient informa-
tion to prevent the patient from multiple and 
frequent biopsies. It can be helpful in characteriza-
tion and follow-up, ultrasound breast can also 
identified unsuspected occult masses in mam-
mographicaly heterogeneous parenchyma breast 
and can change their pattern of treatment.
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ABSTRACT
 

Gleason’s scoring system was introduced by Dr. Donald Gleason in 1960 and till date it is widely accepted to 
score the prostate adenocarcinoma. This remained the best predictor for treatment and prognosis of the 
patients. This system depends upon the histological features of the prostate adenocarcinoma and morpho-
logical patterns. The most common and second most common patterns identified on biopsy are used to be 
added up to score the prostate adenocarcinomas. However, certain limitations, in particular to scores; 7, 8 
and 9 along with Gleason’s relation to tumor variants, is having a large impact on prognosis and course of 
treatment. To overcome these limitations, John Hopkins university proposed a new scoring system for the 
prostate adenocarcinoma in 2013, consisting of 5 grade groups. Grade Group 1=Gleason score≤6, Grade 
Group 2=Gleason score 3+4=7, Grade Group 3=Gleason score 4+3=7, Grade Group 4=Gleason score 4+4=8, 
Grade Group 5=Gleason scores 9 and 10. The updated grade groups provide proper scoring for the prostate 
adenocarcinoma to address the present limitations.

KEY WORDS: Prostate cancer, Grading, Prognosis, Gleason grade.

BACKGROUND

Gleason’s scoring system for the prostate cancer 
based on histological pattern was introduced in 
1960s by Dr. Donald Gleason, a pathologist at the 
Minneapolis Veterans Affairs Hospital. Adenocarci-
noma of prostate usually graded by Gleason’s 
scoring system1. The Gleason system is based exclu-
sively on the glandular architecture of the prostate 
adenocarcinoma. It evaluates the ability of cancer 
cells to organize and structure themselves into 
glands resembling those of the normal prostate2. A 
well differentiated tumor exhibits uniform glandular 
architecture and represents a least aggressive 
biological behavior, whereas reverse is the case for 

poor differentiation 3. 

Gleason’s score remained the most common and 
useful prognostic pattern for prostate adenocarci-
noma. Gleason’s scoring is universally applied on 
various prostate biopsy specimens; including TURP, 
needle biopsy and radical prostectomy 4. Briefly, 
two predominant morphological patterns were 
assigned after careful evaluation. Primary and 
secondary morphological features are character-
ized from least to most aggressive on the scale of 1 
to 5. The two grades are added together produce 
the cumulative Gleason score.  A higher cumulative 
score represents an aggressive behavior 5.  
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Appearance of normal breast parenchyma on 
ultrasound
The breast is predominantly composed of adipose 
and glandular tissues, which appears variable on 
ultrasound. The appearance of fat on ultrasound is 
hypoechoic, scattered and tubular hypoechoic 
structures represent ducts. Cooper's ligaments 
appear as the thin echogenic band, which 
become wide as they inserted into an anterior 
parenchymal surface. An echogenic pseudo mass 
shadowing denotes the nipple. More fat deposition 
noticed with advancement of age and parity12.

Breast Cyst 
Most common cause of breast lump is a cyst in the 
underlying parenchyma in premenopausal women, 
usually causes discomfort, pain, and is slightly 
tender on palpation. They divided   in micro cyst <3 
mm, macro cyst>3mmbased on size. Features of a 
simple cyst on ultrasound are water/fluid containing 
hypoechoic sacs with well-defined margins without 
internal acoustic shadows. A cyst with internal 

echoes with hazy/ dirty appearance and septal 
formations is termed as a complex cyst. In both 
cases, a cyst is transonic with posterior echogenic 
enhancement 12, 13.

Breast Abscess 
A well-defined mass or a collection of inflammatory 
tissues in breast is termed as breast abscess.  
Patients complain of pain tender on palpation, 
change in color/redness or warmth. These usually 
occur in Primiparous/breast feeding mothers .Breast 
abscess is further divided into puerperal abscess 
(The collection of milk in breast tissue), non-puerper-
al central abscesses (infectious Variety) commonly 
seen in non-breastfeeding women, especially smok-
ers and patients who are taking steroids or under-
went a recent breast Surgery. Features of a breast 
abscess on ultrasound comprises of hypoechoic 
area with a thin echogenic rim that shows posterior 
acoustic enhancement and it shows no internal 
vascularity on color Doppler14, 15.

Fibrocystic changes in breast 
Fibrocystic changes are termed in many different 
fashions, namely Mammary dysphasia, cystic masti-
tis, cystic disease, etc. The demonstration of the 
above-mentioned condition on ultrasound varies 
depending on; Morphologic changes, extent and 
stage. Initially, ultrasound appears normal, with 
resultant possible echogenic changes and focal 
parenchymal thickening. Solid masses or Single/-
multiple thin-walled cysts also noticed. These lesions 
may eventually require biopsy16.

Ductal Ectasia 
Mammary duct ectasia is a type of non-puerperal 
benign mastitis .More frequent found in post-meno-
pausal females and characterized by chronic 
inflammatory and fibrotic changes leading to clog-
ging of debris within the duct. It is of primary impor-
tance because of its features mimicking to that of 
the malignancy. Patient may present with nipple 
discharge and nipple retraction/tenderness, palpa-
ble mass and findings on sonography are dilated, 
fluid filled subareolar ducts with moving echogenic 
particulate matter (debris) 17, 18.

Fibroadenoma 
Excess proliferation of stromal and epithelial cells in 
breast tissue known as Fibroedenoma with the prev-
alence in reproductive age between 10 to 40 
years19 presenting as a palpable breast lump on 
clinical examination. Fibroadenoma enlarges in 
pregnancy and regress after menopause. They are 
well-margined macro lobulated mobile lesions with 
no limitations to its site in the breast tissue appearing 
hypoechoic with a thin echogenic rim on ultraso-
nography20.

Phyllodes Tumor 
Tumors identical to fibroadenoma  with fibro epithe-
lial origin known as Phyllodes Tumor or cystosarco-
ma. Originating from the periductal stroma, it is 
solid/cystic(uni or multi), round/cleft-like areas with 
posterior acoustic shadowing on ultrasonography. 
Vascularization mostly seen in solid components. Its 
prevalence is more common in women between 
40-60 years of age 4.

Breast lipoma 
Tumors arising from adipose tissues called lipoma, 
when present as soft, mobile and painless lesion in 
breast tissue referred to as Breast Lipoma. They 
appear as iso/hyperechoic to the prevalent fat with 
frequent thin echogenic septations running parallel 
to the skin surface on ultrasound20.

Fat necrosis 
It is an inflammatory process secondary mechani-
cal/traumatic insult to the breast tissue resulting in 
saponification due to fat necrosis. On breast 
ultrasound, they may appear well-defined 
hypoechoic areas with +/- mural nodules and subtle 
wall nodularity in an oil cyst. Ultrasound finding of fat 

necrosis should be correlated to mammographic 
findings.21, 22.

Complex Sclerosing lesions/ Radial scar is a benign 
hyperplastic proliferative disease of breast occur-
ring in women between 40-60 years of age due to 
local chronic inflammation with resultant slow 
infarction known as radial scar. These Rosette-Like 
Lesions which are <1 cm are termed Radial scars, 
while larger ones are often referred to as Complex 
Sclerosing lesions. 

Radial scars are ill-defined lesion disturbing the 
architecture of the surrounding breast parenchyma 
with variable internal echoes and some 
retro-acoustic attenuation appreciated in 
ultrasound. These lesions are sometimes rounded, 
lobulated or oval 22, 23, 24. 

Myofibroblastoma is an interesting lesion; it would 
the only one lesion that is more common in men 
than in women. Patients may presents as a painless, 
freely mobile, solitary, palpable, firm mass. Sono-
graphicaly it appreciated as a well-structured, 
circular or oval dense mass approximately size 
10mm to 40 mm in diameter 25, 26.

Pseudoangiomatous stromal hyperplasia (PASH) 
A relatively less common benign mesenchymal over 
growth within breast tissue occurring in women of 
the child bearing age and with hormonal in stability 
are referred to as Pseudoangiomatous stromal 
hyperplasia or PASH 27.On palpation, these lesions 
present as well-defined mass in premenopausal 
women varying in size from 1-12 cm. These lesions 
appear similar to fibroadenoma on ultrasonogra-
phy, i.e. hypoechoic and slightly heterogenous28.  
Quite a lot of studies have illustrated the ultrasound 
features usually found in non-malignant and malig-
nant masses of the breast are as follows

Breast ultrasound Criteria for benign lesions.29, 30

• Well circumscribed, hyperechoic/ hypoechoic  
tissue
• Wider than deep
• It is best seen on anterior/posterior margins, 
perpendicular to the beam
• No vascularity seen on color Doppler ultrasound 

Malignant Characteristics.18, 30, 31

• Sonographic speculation
• Deeper  than a wide
• Microlobulations
• Thick hyperechoic halo
• Angular margins
• Branching pattern
• Punctuate calcifications
• Duct extension
• Heterogeneous echotexture
• On increased cellularity demonstrate the vascu-
larity 

CONCLUSION

The primary and cost effective mode of evaluating 
lesions in breast tissue is ultrasonography.  Despite its 
limitation in distinguishing benign lesion from malig-
nant ones, ultrasonography criteria for the sub 
group of solid nodules, still offers sufficient informa-
tion to prevent the patient from multiple and 
frequent biopsies. It can be helpful in characteriza-
tion and follow-up, ultrasound breast can also 
identified unsuspected occult masses in mam-
mographicaly heterogeneous parenchyma breast 
and can change their pattern of treatment.
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Figure 1: Comparison of Gleason grades 2005 (A) and 2015 (B) for prostate adenocarcinoma.

Gleason’s 2005 in practice/application
Grade 1 is rarely used in practice, as it differs slightly 
from grade 2; based on glandular arrangement. 
Grade 1 and 2 are less important compared to 
others both rarely exist 6. Histologically, grade 1 can 
only be distinguish from grade 2 by more compact 
and non-invasive neoplastic glandular architecture. 
Both grades represent slow growth pattern and 
better prognosis7.

Gleason’s grade 3 is most common pattern seen in 
practice 8. Grade 3 exhibits variation in shape and 
size of neoplastic glands with prominent invasion 
and occasional cribriforming. However, these 
features are not consistent with poor prognosis. 9. 

Gleason Grade 4 adversely affects patient’s surviv-
al, which make it an important prognostic determi-
nant 10. Disruption and loss of the normal gland unit 
is the hallmark feature of grade 411. In grade 4 the 
glands lost their ability to form an individual gland 
unit with separate lumen that makes it to be distinct. 
Differentiating grade 4 tumors from grade 3 pattern 
is a difficult task and requires expert skills 12.

Gleason’s grade 5 is the most aggressive of all and 
has a worst prognosis. It is rarely considered as diag-
nosis in early stage of tumor development and is less 
common than grade 4 13. Grade 5 exhibits variety of 
patterns, all of which demonstrate no evidence of 
any attempt to form gland units; constituting an 
undifferentiated form of tumor 14. 

Figure 1 compares photomicrograph of different 
Gleason’s patterns presently used in practice.

Limitations of 2005 Gleason’s system
Although Gleason’s scoring system is widely used as 
a prognostic marker for prostate adenocarcinoma 
however, it has some limitations. Firstly, the Glea-
son’s 7 can be derived by 4+3 or 3+415. The two 
largely differs in terms of prognosis as predominant 
histological pattern in latter case represents a more 
aggressive behavior and requires a more intense 
approach to treatment16. Secondly, Gleason’s 
score up to 5 is no longer used for grading of 
prostate adenocarcinoma17. Thirdly, Gleason’s 6 is 
usually over diagnosed as Gleason 7 by most 
pathologist. Lastly Gleason’s 8-10 is often consid-
ered as a single group presenting high grade 
disease; thus requiring as aggressive treatment18.

Revised Gleason’s system
To address these controversial limitations Johns 
Hopkins university and hospitals proposed a new 
scoring system in 2015, composed of 5 grading 
groups; Grade Group 1=Gleason score≤6, Grade 
Group 2=Gleason score 3+4=7, Grade Group 
3=Gleason score 4+3=7, Grade Group 4=Gleason 
score 4+4=8, Grade Group 5=Gleason scores 9 and 
10 v19. Fig. 1 compares histological differentiation of 
old and new Gleason’s criteria. The proposed 
system is based on a study done on more than 
20,000 patients treated with radical prostectomy 
and 5,000 patients treated with the radiotherapy 20. 
Table 1 presents the proposed grading system 
approved by ISUP, 2015.

The modified Gleason’s system is largely beneficial 
in patients presented with low grade tumor21. Table 
2 displays the 5 years risk free survival of updated 

grade groups. As Gleason’s group 1 can be 
assigned easily, follow up and active surveillance of 
patients with less aggressive tumor is now possible, 
which was neglected in the old Gleason’s system 22. 
The new grading system is easier and simpler to 
grade prostate adenocarcinomas and this system 
also gives proper histology of the tumor23. This system 
has been accepted worldwide by World Health 
Organization (WHO) to grade the tumors of urinary 
and male genital origin24.

Application of revised scoring on histological 
variants
Intraductal carcinoma of Prostate (IDC) is consid-
ered as an aggressive tumor with extension into 
neighboring prostate ducts and a decrease disease 
free survival with high incidence of recurrence25. 
Therefore, the tumor was usually awarded a high 
score, thus requires an aggressive course of treat-
ment. However, occasionally IDC may occur as a 
precursor lesion of noninvasive nature, identified on 
radical prostatectomy. In such instances, the tumor 
usually behaves less aggressively with a lower recur-
rence rate, and biopsy with a usual high Gleason’s 
score would be misleading 26.  Therefore, in ISUP 
2015 it was not decided by consensus; not to score 
IDC but rather add a comment in report that the 
tumor may be associated with an aggressive 
prostate cancer of invasive nature 16.

Mucinous adenocarcinoma of prostate is consid-

ered as a diagnosis when at least 25% of tumor 
volume consists of pool of extracellular mucin27. 
Previously, it was believed that tumor morphology is 
best represented by Gleason grade 4. However, 
few studies have reported that the biological 
behavior of mucinous cancer may be similar to 
other types of prostate cancer 28. Thus, a consensus 
was built in 2015 ISUP to grade the tumor with 
respect to its growth pattern 16.

Table 1: New ISUP Grading System for Prostate 
Cancer

Table 2: Five years risk free survival

A COMPREHENSIVE REVIEW OF 2016 GLEASON’S CRITERIA FOR SCORING OF PROSTATE ADENOCARCINOMA
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Appearance of normal breast parenchyma on 
ultrasound
The breast is predominantly composed of adipose 
and glandular tissues, which appears variable on 
ultrasound. The appearance of fat on ultrasound is 
hypoechoic, scattered and tubular hypoechoic 
structures represent ducts. Cooper's ligaments 
appear as the thin echogenic band, which 
become wide as they inserted into an anterior 
parenchymal surface. An echogenic pseudo mass 
shadowing denotes the nipple. More fat deposition 
noticed with advancement of age and parity12.

Breast Cyst 
Most common cause of breast lump is a cyst in the 
underlying parenchyma in premenopausal women, 
usually causes discomfort, pain, and is slightly 
tender on palpation. They divided   in micro cyst <3 
mm, macro cyst>3mmbased on size. Features of a 
simple cyst on ultrasound are water/fluid containing 
hypoechoic sacs with well-defined margins without 
internal acoustic shadows. A cyst with internal 

echoes with hazy/ dirty appearance and septal 
formations is termed as a complex cyst. In both 
cases, a cyst is transonic with posterior echogenic 
enhancement 12, 13.

Breast Abscess 
A well-defined mass or a collection of inflammatory 
tissues in breast is termed as breast abscess.  
Patients complain of pain tender on palpation, 
change in color/redness or warmth. These usually 
occur in Primiparous/breast feeding mothers .Breast 
abscess is further divided into puerperal abscess 
(The collection of milk in breast tissue), non-puerper-
al central abscesses (infectious Variety) commonly 
seen in non-breastfeeding women, especially smok-
ers and patients who are taking steroids or under-
went a recent breast Surgery. Features of a breast 
abscess on ultrasound comprises of hypoechoic 
area with a thin echogenic rim that shows posterior 
acoustic enhancement and it shows no internal 
vascularity on color Doppler14, 15.

Fibrocystic changes in breast 
Fibrocystic changes are termed in many different 
fashions, namely Mammary dysphasia, cystic masti-
tis, cystic disease, etc. The demonstration of the 
above-mentioned condition on ultrasound varies 
depending on; Morphologic changes, extent and 
stage. Initially, ultrasound appears normal, with 
resultant possible echogenic changes and focal 
parenchymal thickening. Solid masses or Single/-
multiple thin-walled cysts also noticed. These lesions 
may eventually require biopsy16.

Ductal Ectasia 
Mammary duct ectasia is a type of non-puerperal 
benign mastitis .More frequent found in post-meno-
pausal females and characterized by chronic 
inflammatory and fibrotic changes leading to clog-
ging of debris within the duct. It is of primary impor-
tance because of its features mimicking to that of 
the malignancy. Patient may present with nipple 
discharge and nipple retraction/tenderness, palpa-
ble mass and findings on sonography are dilated, 
fluid filled subareolar ducts with moving echogenic 
particulate matter (debris) 17, 18.

Fibroadenoma 
Excess proliferation of stromal and epithelial cells in 
breast tissue known as Fibroedenoma with the prev-
alence in reproductive age between 10 to 40 
years19 presenting as a palpable breast lump on 
clinical examination. Fibroadenoma enlarges in 
pregnancy and regress after menopause. They are 
well-margined macro lobulated mobile lesions with 
no limitations to its site in the breast tissue appearing 
hypoechoic with a thin echogenic rim on ultraso-
nography20.

Phyllodes Tumor 
Tumors identical to fibroadenoma  with fibro epithe-
lial origin known as Phyllodes Tumor or cystosarco-
ma. Originating from the periductal stroma, it is 
solid/cystic(uni or multi), round/cleft-like areas with 
posterior acoustic shadowing on ultrasonography. 
Vascularization mostly seen in solid components. Its 
prevalence is more common in women between 
40-60 years of age 4.

Breast lipoma 
Tumors arising from adipose tissues called lipoma, 
when present as soft, mobile and painless lesion in 
breast tissue referred to as Breast Lipoma. They 
appear as iso/hyperechoic to the prevalent fat with 
frequent thin echogenic septations running parallel 
to the skin surface on ultrasound20.

Fat necrosis 
It is an inflammatory process secondary mechani-
cal/traumatic insult to the breast tissue resulting in 
saponification due to fat necrosis. On breast 
ultrasound, they may appear well-defined 
hypoechoic areas with +/- mural nodules and subtle 
wall nodularity in an oil cyst. Ultrasound finding of fat 

necrosis should be correlated to mammographic 
findings.21, 22.

Complex Sclerosing lesions/ Radial scar is a benign 
hyperplastic proliferative disease of breast occur-
ring in women between 40-60 years of age due to 
local chronic inflammation with resultant slow 
infarction known as radial scar. These Rosette-Like 
Lesions which are <1 cm are termed Radial scars, 
while larger ones are often referred to as Complex 
Sclerosing lesions. 

Radial scars are ill-defined lesion disturbing the 
architecture of the surrounding breast parenchyma 
with variable internal echoes and some 
retro-acoustic attenuation appreciated in 
ultrasound. These lesions are sometimes rounded, 
lobulated or oval 22, 23, 24. 

Myofibroblastoma is an interesting lesion; it would 
the only one lesion that is more common in men 
than in women. Patients may presents as a painless, 
freely mobile, solitary, palpable, firm mass. Sono-
graphicaly it appreciated as a well-structured, 
circular or oval dense mass approximately size 
10mm to 40 mm in diameter 25, 26.

Pseudoangiomatous stromal hyperplasia (PASH) 
A relatively less common benign mesenchymal over 
growth within breast tissue occurring in women of 
the child bearing age and with hormonal in stability 
are referred to as Pseudoangiomatous stromal 
hyperplasia or PASH 27.On palpation, these lesions 
present as well-defined mass in premenopausal 
women varying in size from 1-12 cm. These lesions 
appear similar to fibroadenoma on ultrasonogra-
phy, i.e. hypoechoic and slightly heterogenous28.  
Quite a lot of studies have illustrated the ultrasound 
features usually found in non-malignant and malig-
nant masses of the breast are as follows

Breast ultrasound Criteria for benign lesions.29, 30

• Well circumscribed, hyperechoic/ hypoechoic  
tissue
• Wider than deep
• It is best seen on anterior/posterior margins, 
perpendicular to the beam
• No vascularity seen on color Doppler ultrasound 

Malignant Characteristics.18, 30, 31

• Sonographic speculation
• Deeper  than a wide
• Microlobulations
• Thick hyperechoic halo
• Angular margins
• Branching pattern
• Punctuate calcifications
• Duct extension
• Heterogeneous echotexture
• On increased cellularity demonstrate the vascu-
larity 

CONCLUSION

The primary and cost effective mode of evaluating 
lesions in breast tissue is ultrasonography.  Despite its 
limitation in distinguishing benign lesion from malig-
nant ones, ultrasonography criteria for the sub 
group of solid nodules, still offers sufficient informa-
tion to prevent the patient from multiple and 
frequent biopsies. It can be helpful in characteriza-
tion and follow-up, ultrasound breast can also 
identified unsuspected occult masses in mam-
mographicaly heterogeneous parenchyma breast 
and can change their pattern of treatment.
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Gleason’s 2005 in practice/application
Grade 1 is rarely used in practice, as it differs slightly 
from grade 2; based on glandular arrangement. 
Grade 1 and 2 are less important compared to 
others both rarely exist 6. Histologically, grade 1 can 
only be distinguish from grade 2 by more compact 
and non-invasive neoplastic glandular architecture. 
Both grades represent slow growth pattern and 
better prognosis7.

Gleason’s grade 3 is most common pattern seen in 
practice 8. Grade 3 exhibits variation in shape and 
size of neoplastic glands with prominent invasion 
and occasional cribriforming. However, these 
features are not consistent with poor prognosis. 9. 

Gleason Grade 4 adversely affects patient’s surviv-
al, which make it an important prognostic determi-
nant 10. Disruption and loss of the normal gland unit 
is the hallmark feature of grade 411. In grade 4 the 
glands lost their ability to form an individual gland 
unit with separate lumen that makes it to be distinct. 
Differentiating grade 4 tumors from grade 3 pattern 
is a difficult task and requires expert skills 12.

Gleason’s grade 5 is the most aggressive of all and 
has a worst prognosis. It is rarely considered as diag-
nosis in early stage of tumor development and is less 
common than grade 4 13. Grade 5 exhibits variety of 
patterns, all of which demonstrate no evidence of 
any attempt to form gland units; constituting an 
undifferentiated form of tumor 14. 

Figure 1 compares photomicrograph of different 
Gleason’s patterns presently used in practice.

Limitations of 2005 Gleason’s system
Although Gleason’s scoring system is widely used as 
a prognostic marker for prostate adenocarcinoma 
however, it has some limitations. Firstly, the Glea-
son’s 7 can be derived by 4+3 or 3+415. The two 
largely differs in terms of prognosis as predominant 
histological pattern in latter case represents a more 
aggressive behavior and requires a more intense 
approach to treatment16. Secondly, Gleason’s 
score up to 5 is no longer used for grading of 
prostate adenocarcinoma17. Thirdly, Gleason’s 6 is 
usually over diagnosed as Gleason 7 by most 
pathologist. Lastly Gleason’s 8-10 is often consid-
ered as a single group presenting high grade 
disease; thus requiring as aggressive treatment18.

Revised Gleason’s system
To address these controversial limitations Johns 
Hopkins university and hospitals proposed a new 
scoring system in 2015, composed of 5 grading 
groups; Grade Group 1=Gleason score≤6, Grade 
Group 2=Gleason score 3+4=7, Grade Group 
3=Gleason score 4+3=7, Grade Group 4=Gleason 
score 4+4=8, Grade Group 5=Gleason scores 9 and 
10 v19. Fig. 1 compares histological differentiation of 
old and new Gleason’s criteria. The proposed 
system is based on a study done on more than 
20,000 patients treated with radical prostectomy 
and 5,000 patients treated with the radiotherapy 20. 
Table 1 presents the proposed grading system 
approved by ISUP, 2015.

The modified Gleason’s system is largely beneficial 
in patients presented with low grade tumor21. Table 
2 displays the 5 years risk free survival of updated 

grade groups. As Gleason’s group 1 can be 
assigned easily, follow up and active surveillance of 
patients with less aggressive tumor is now possible, 
which was neglected in the old Gleason’s system 22. 
The new grading system is easier and simpler to 
grade prostate adenocarcinomas and this system 
also gives proper histology of the tumor23. This system 
has been accepted worldwide by World Health 
Organization (WHO) to grade the tumors of urinary 
and male genital origin24.

Application of revised scoring on histological 
variants
Intraductal carcinoma of Prostate (IDC) is consid-
ered as an aggressive tumor with extension into 
neighboring prostate ducts and a decrease disease 
free survival with high incidence of recurrence25. 
Therefore, the tumor was usually awarded a high 
score, thus requires an aggressive course of treat-
ment. However, occasionally IDC may occur as a 
precursor lesion of noninvasive nature, identified on 
radical prostatectomy. In such instances, the tumor 
usually behaves less aggressively with a lower recur-
rence rate, and biopsy with a usual high Gleason’s 
score would be misleading 26.  Therefore, in ISUP 
2015 it was not decided by consensus; not to score 
IDC but rather add a comment in report that the 
tumor may be associated with an aggressive 
prostate cancer of invasive nature 16.

Mucinous adenocarcinoma of prostate is consid-

ered as a diagnosis when at least 25% of tumor 
volume consists of pool of extracellular mucin27. 
Previously, it was believed that tumor morphology is 
best represented by Gleason grade 4. However, 
few studies have reported that the biological 
behavior of mucinous cancer may be similar to 
other types of prostate cancer 28. Thus, a consensus 
was built in 2015 ISUP to grade the tumor with 
respect to its growth pattern 16.

Table 1: New ISUP Grading System for Prostate 
Cancer

Table 2: Five years risk free survival

2005 Modified Gleason Grading

3+3, 3+2, 2+3, 2+2 1

2

3

4

5

3+4

4+3

4+4, 3+5, 5+3

4+5, 5+4, 5+5

2015 ISUP Grade

Grade group

1
2
3
4
5

3+3=6
3+4=7
4+3=7
4+4=8

9 and 10

96%
88%
63%
48%
26%

Gleason’s score Risk free survival
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Appearance of normal breast parenchyma on 
ultrasound
The breast is predominantly composed of adipose 
and glandular tissues, which appears variable on 
ultrasound. The appearance of fat on ultrasound is 
hypoechoic, scattered and tubular hypoechoic 
structures represent ducts. Cooper's ligaments 
appear as the thin echogenic band, which 
become wide as they inserted into an anterior 
parenchymal surface. An echogenic pseudo mass 
shadowing denotes the nipple. More fat deposition 
noticed with advancement of age and parity12.

Breast Cyst 
Most common cause of breast lump is a cyst in the 
underlying parenchyma in premenopausal women, 
usually causes discomfort, pain, and is slightly 
tender on palpation. They divided   in micro cyst <3 
mm, macro cyst>3mmbased on size. Features of a 
simple cyst on ultrasound are water/fluid containing 
hypoechoic sacs with well-defined margins without 
internal acoustic shadows. A cyst with internal 

echoes with hazy/ dirty appearance and septal 
formations is termed as a complex cyst. In both 
cases, a cyst is transonic with posterior echogenic 
enhancement 12, 13.

Breast Abscess 
A well-defined mass or a collection of inflammatory 
tissues in breast is termed as breast abscess.  
Patients complain of pain tender on palpation, 
change in color/redness or warmth. These usually 
occur in Primiparous/breast feeding mothers .Breast 
abscess is further divided into puerperal abscess 
(The collection of milk in breast tissue), non-puerper-
al central abscesses (infectious Variety) commonly 
seen in non-breastfeeding women, especially smok-
ers and patients who are taking steroids or under-
went a recent breast Surgery. Features of a breast 
abscess on ultrasound comprises of hypoechoic 
area with a thin echogenic rim that shows posterior 
acoustic enhancement and it shows no internal 
vascularity on color Doppler14, 15.

Fibrocystic changes in breast 
Fibrocystic changes are termed in many different 
fashions, namely Mammary dysphasia, cystic masti-
tis, cystic disease, etc. The demonstration of the 
above-mentioned condition on ultrasound varies 
depending on; Morphologic changes, extent and 
stage. Initially, ultrasound appears normal, with 
resultant possible echogenic changes and focal 
parenchymal thickening. Solid masses or Single/-
multiple thin-walled cysts also noticed. These lesions 
may eventually require biopsy16.

Ductal Ectasia 
Mammary duct ectasia is a type of non-puerperal 
benign mastitis .More frequent found in post-meno-
pausal females and characterized by chronic 
inflammatory and fibrotic changes leading to clog-
ging of debris within the duct. It is of primary impor-
tance because of its features mimicking to that of 
the malignancy. Patient may present with nipple 
discharge and nipple retraction/tenderness, palpa-
ble mass and findings on sonography are dilated, 
fluid filled subareolar ducts with moving echogenic 
particulate matter (debris) 17, 18.

Fibroadenoma 
Excess proliferation of stromal and epithelial cells in 
breast tissue known as Fibroedenoma with the prev-
alence in reproductive age between 10 to 40 
years19 presenting as a palpable breast lump on 
clinical examination. Fibroadenoma enlarges in 
pregnancy and regress after menopause. They are 
well-margined macro lobulated mobile lesions with 
no limitations to its site in the breast tissue appearing 
hypoechoic with a thin echogenic rim on ultraso-
nography20.

Phyllodes Tumor 
Tumors identical to fibroadenoma  with fibro epithe-
lial origin known as Phyllodes Tumor or cystosarco-
ma. Originating from the periductal stroma, it is 
solid/cystic(uni or multi), round/cleft-like areas with 
posterior acoustic shadowing on ultrasonography. 
Vascularization mostly seen in solid components. Its 
prevalence is more common in women between 
40-60 years of age 4.

Breast lipoma 
Tumors arising from adipose tissues called lipoma, 
when present as soft, mobile and painless lesion in 
breast tissue referred to as Breast Lipoma. They 
appear as iso/hyperechoic to the prevalent fat with 
frequent thin echogenic septations running parallel 
to the skin surface on ultrasound20.

Fat necrosis 
It is an inflammatory process secondary mechani-
cal/traumatic insult to the breast tissue resulting in 
saponification due to fat necrosis. On breast 
ultrasound, they may appear well-defined 
hypoechoic areas with +/- mural nodules and subtle 
wall nodularity in an oil cyst. Ultrasound finding of fat 

necrosis should be correlated to mammographic 
findings.21, 22.

Complex Sclerosing lesions/ Radial scar is a benign 
hyperplastic proliferative disease of breast occur-
ring in women between 40-60 years of age due to 
local chronic inflammation with resultant slow 
infarction known as radial scar. These Rosette-Like 
Lesions which are <1 cm are termed Radial scars, 
while larger ones are often referred to as Complex 
Sclerosing lesions. 

Radial scars are ill-defined lesion disturbing the 
architecture of the surrounding breast parenchyma 
with variable internal echoes and some 
retro-acoustic attenuation appreciated in 
ultrasound. These lesions are sometimes rounded, 
lobulated or oval 22, 23, 24. 

Myofibroblastoma is an interesting lesion; it would 
the only one lesion that is more common in men 
than in women. Patients may presents as a painless, 
freely mobile, solitary, palpable, firm mass. Sono-
graphicaly it appreciated as a well-structured, 
circular or oval dense mass approximately size 
10mm to 40 mm in diameter 25, 26.

Pseudoangiomatous stromal hyperplasia (PASH) 
A relatively less common benign mesenchymal over 
growth within breast tissue occurring in women of 
the child bearing age and with hormonal in stability 
are referred to as Pseudoangiomatous stromal 
hyperplasia or PASH 27.On palpation, these lesions 
present as well-defined mass in premenopausal 
women varying in size from 1-12 cm. These lesions 
appear similar to fibroadenoma on ultrasonogra-
phy, i.e. hypoechoic and slightly heterogenous28.  
Quite a lot of studies have illustrated the ultrasound 
features usually found in non-malignant and malig-
nant masses of the breast are as follows

Breast ultrasound Criteria for benign lesions.29, 30

• Well circumscribed, hyperechoic/ hypoechoic  
tissue
• Wider than deep
• It is best seen on anterior/posterior margins, 
perpendicular to the beam
• No vascularity seen on color Doppler ultrasound 

Malignant Characteristics.18, 30, 31

• Sonographic speculation
• Deeper  than a wide
• Microlobulations
• Thick hyperechoic halo
• Angular margins
• Branching pattern
• Punctuate calcifications
• Duct extension
• Heterogeneous echotexture
• On increased cellularity demonstrate the vascu-
larity 

CONCLUSION

The primary and cost effective mode of evaluating 
lesions in breast tissue is ultrasonography.  Despite its 
limitation in distinguishing benign lesion from malig-
nant ones, ultrasonography criteria for the sub 
group of solid nodules, still offers sufficient informa-
tion to prevent the patient from multiple and 
frequent biopsies. It can be helpful in characteriza-
tion and follow-up, ultrasound breast can also 
identified unsuspected occult masses in mam-
mographicaly heterogeneous parenchyma breast 
and can change their pattern of treatment.
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Figure 2: Morphological features comparing different Gleason’s patterns

CONCLUSION 

Gleason’s scoring system remains the most import-
ant and powerful prognostic and therapeutic 
predictor of prostate adenocarcinoma. Proper 
diagnosis and grading of the prostate adenocarci-
noma is important for its therapeutic management. 
So it is very essential to grade prostate adenocarci-
noma so that proper treatment option can be 
provided by clinicians and to predict its prognosis. 
Therefore 2014 ISUP worked to improve the Glea-
son’s scoring system for better therapeutic 

approach to relieve the sufferings of patients and 
thus improving the prognosis of prostate adenocar-
cinoma.
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Appearance of normal breast parenchyma on 
ultrasound
The breast is predominantly composed of adipose 
and glandular tissues, which appears variable on 
ultrasound. The appearance of fat on ultrasound is 
hypoechoic, scattered and tubular hypoechoic 
structures represent ducts. Cooper's ligaments 
appear as the thin echogenic band, which 
become wide as they inserted into an anterior 
parenchymal surface. An echogenic pseudo mass 
shadowing denotes the nipple. More fat deposition 
noticed with advancement of age and parity12.

Breast Cyst 
Most common cause of breast lump is a cyst in the 
underlying parenchyma in premenopausal women, 
usually causes discomfort, pain, and is slightly 
tender on palpation. They divided   in micro cyst <3 
mm, macro cyst>3mmbased on size. Features of a 
simple cyst on ultrasound are water/fluid containing 
hypoechoic sacs with well-defined margins without 
internal acoustic shadows. A cyst with internal 

echoes with hazy/ dirty appearance and septal 
formations is termed as a complex cyst. In both 
cases, a cyst is transonic with posterior echogenic 
enhancement 12, 13.

Breast Abscess 
A well-defined mass or a collection of inflammatory 
tissues in breast is termed as breast abscess.  
Patients complain of pain tender on palpation, 
change in color/redness or warmth. These usually 
occur in Primiparous/breast feeding mothers .Breast 
abscess is further divided into puerperal abscess 
(The collection of milk in breast tissue), non-puerper-
al central abscesses (infectious Variety) commonly 
seen in non-breastfeeding women, especially smok-
ers and patients who are taking steroids or under-
went a recent breast Surgery. Features of a breast 
abscess on ultrasound comprises of hypoechoic 
area with a thin echogenic rim that shows posterior 
acoustic enhancement and it shows no internal 
vascularity on color Doppler14, 15.

Fibrocystic changes in breast 
Fibrocystic changes are termed in many different 
fashions, namely Mammary dysphasia, cystic masti-
tis, cystic disease, etc. The demonstration of the 
above-mentioned condition on ultrasound varies 
depending on; Morphologic changes, extent and 
stage. Initially, ultrasound appears normal, with 
resultant possible echogenic changes and focal 
parenchymal thickening. Solid masses or Single/-
multiple thin-walled cysts also noticed. These lesions 
may eventually require biopsy16.

Ductal Ectasia 
Mammary duct ectasia is a type of non-puerperal 
benign mastitis .More frequent found in post-meno-
pausal females and characterized by chronic 
inflammatory and fibrotic changes leading to clog-
ging of debris within the duct. It is of primary impor-
tance because of its features mimicking to that of 
the malignancy. Patient may present with nipple 
discharge and nipple retraction/tenderness, palpa-
ble mass and findings on sonography are dilated, 
fluid filled subareolar ducts with moving echogenic 
particulate matter (debris) 17, 18.

Fibroadenoma 
Excess proliferation of stromal and epithelial cells in 
breast tissue known as Fibroedenoma with the prev-
alence in reproductive age between 10 to 40 
years19 presenting as a palpable breast lump on 
clinical examination. Fibroadenoma enlarges in 
pregnancy and regress after menopause. They are 
well-margined macro lobulated mobile lesions with 
no limitations to its site in the breast tissue appearing 
hypoechoic with a thin echogenic rim on ultraso-
nography20.

Phyllodes Tumor 
Tumors identical to fibroadenoma  with fibro epithe-
lial origin known as Phyllodes Tumor or cystosarco-
ma. Originating from the periductal stroma, it is 
solid/cystic(uni or multi), round/cleft-like areas with 
posterior acoustic shadowing on ultrasonography. 
Vascularization mostly seen in solid components. Its 
prevalence is more common in women between 
40-60 years of age 4.

Breast lipoma 
Tumors arising from adipose tissues called lipoma, 
when present as soft, mobile and painless lesion in 
breast tissue referred to as Breast Lipoma. They 
appear as iso/hyperechoic to the prevalent fat with 
frequent thin echogenic septations running parallel 
to the skin surface on ultrasound20.

Fat necrosis 
It is an inflammatory process secondary mechani-
cal/traumatic insult to the breast tissue resulting in 
saponification due to fat necrosis. On breast 
ultrasound, they may appear well-defined 
hypoechoic areas with +/- mural nodules and subtle 
wall nodularity in an oil cyst. Ultrasound finding of fat 

necrosis should be correlated to mammographic 
findings.21, 22.

Complex Sclerosing lesions/ Radial scar is a benign 
hyperplastic proliferative disease of breast occur-
ring in women between 40-60 years of age due to 
local chronic inflammation with resultant slow 
infarction known as radial scar. These Rosette-Like 
Lesions which are <1 cm are termed Radial scars, 
while larger ones are often referred to as Complex 
Sclerosing lesions. 

Radial scars are ill-defined lesion disturbing the 
architecture of the surrounding breast parenchyma 
with variable internal echoes and some 
retro-acoustic attenuation appreciated in 
ultrasound. These lesions are sometimes rounded, 
lobulated or oval 22, 23, 24. 

Myofibroblastoma is an interesting lesion; it would 
the only one lesion that is more common in men 
than in women. Patients may presents as a painless, 
freely mobile, solitary, palpable, firm mass. Sono-
graphicaly it appreciated as a well-structured, 
circular or oval dense mass approximately size 
10mm to 40 mm in diameter 25, 26.

Pseudoangiomatous stromal hyperplasia (PASH) 
A relatively less common benign mesenchymal over 
growth within breast tissue occurring in women of 
the child bearing age and with hormonal in stability 
are referred to as Pseudoangiomatous stromal 
hyperplasia or PASH 27.On palpation, these lesions 
present as well-defined mass in premenopausal 
women varying in size from 1-12 cm. These lesions 
appear similar to fibroadenoma on ultrasonogra-
phy, i.e. hypoechoic and slightly heterogenous28.  
Quite a lot of studies have illustrated the ultrasound 
features usually found in non-malignant and malig-
nant masses of the breast are as follows

Breast ultrasound Criteria for benign lesions.29, 30

• Well circumscribed, hyperechoic/ hypoechoic  
tissue
• Wider than deep
• It is best seen on anterior/posterior margins, 
perpendicular to the beam
• No vascularity seen on color Doppler ultrasound 

Malignant Characteristics.18, 30, 31

• Sonographic speculation
• Deeper  than a wide
• Microlobulations
• Thick hyperechoic halo
• Angular margins
• Branching pattern
• Punctuate calcifications
• Duct extension
• Heterogeneous echotexture
• On increased cellularity demonstrate the vascu-
larity 

CONCLUSION

The primary and cost effective mode of evaluating 
lesions in breast tissue is ultrasonography.  Despite its 
limitation in distinguishing benign lesion from malig-
nant ones, ultrasonography criteria for the sub 
group of solid nodules, still offers sufficient informa-
tion to prevent the patient from multiple and 
frequent biopsies. It can be helpful in characteriza-
tion and follow-up, ultrasound breast can also 
identified unsuspected occult masses in mam-
mographicaly heterogeneous parenchyma breast 
and can change their pattern of treatment.
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