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Abstract—Background and Objectives: Breast carcinoma is the 
most common cancer of females in Hail region, accounting for 31% 
of all diagnosed cancer cases followed by thyroid carcinoma (25%) 
and colorectal carcinoma (13%). Methods: In the present 
retrospective study, all cases of breast lesions received at the 
histopathology department in King Khalid Hospital, Hail, during the 
period from May 2011 to April 2016 have been retrieved from 
department files. For all cases, a trucut biopsy, lumpectomy, or 
modified radical mastectomy was available for histopathologic 
diagnosis, while 105/140 (75%) had, as well, preoperative fine needle 
aspirates (FNA). Results: 49 cases out of 140 (35%) breast lesions 
were carcinomas: 44/49 (89.75%) was invasive ductal, 2/49(4.1%) 
invasive lobular carcinomas, 1/49(2.05%) intracystic low grade 
papillary carcinoma and 2/49 (4.1%) ductal carcinoma in situ (DCIS). 
Mean age for malignant cases was 45.06 (+/-10.58): 32.6% were 
below the age of 40 and 30.6 below 50 years, 18.3% below 60 and 
16.3% below 70 years. For the benign group, mean age was 32.52 
(+/10.5) years. Benign lesions were in order of frequency: 34 
fibroadenomas, 14 fibrocystic disease, 12 chronic mastitis, five 
granulomatous mastitis, three intraductal papillomas, and three 
benign phyllodes tumor. Tubular adenoma, lipoma, skin nevus, 
pilomatrixoma, and breast reduction specimens constituted the 
remaining specimens. Conclusion: Breast lesions are common in our 
series and invasive carcinoma accounts for more than 1/3rd of the 
lumps, with 63.2% incidence in pre-menopausal ladies, below the age 
of 50 years. FNA as a non-invasive procedure, proved to be an 
effective tool in diagnosing both benign and malignant/suspicious 
breast lumps and should continue to be used as a first assessment line 
of palpable breast masses.  
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I. INTRODUCTION 

REAST carcinoma is the most commonly diagnosed 
female cancer in different parts of the world including 

Saudi Arabia and Hail region. It accounts for one third of 
newly diagnosed female cancers, coming in frequency more 
than thyroid and colorectal carcinomas [1]. The increased 
incidence worldwide and presentation at a younger age in 
developing countries [2]-[4] with poor resources has led to the 
adoption of simple, cost effective methods of early diagnosis 
[5]-[7]. FNA is one of the most widely used methods for 
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diagnosing and grading of breast carcinoma on cytological 
material [8], [9]. The efficiency of cytological grading adopted 
by Robinson and its concordance with histological grade on 
tissue biopsy, has been a subject of debate. Some authors 
suggested a core needle biopsy as the first measure where 
grading and hormone receptor status can be done, thus 
replacing FNA [10]-[13]. Others still preferred the FNA 
technique and performed cytological grading on scant material 
[14]-[16]. 

II. MATERIAL AND METHODS 

Benign and malignant breast lesions retrieved from 
Histopathology files of King Khalid hospital during a 5-year 
period (from May 2011 up to April 2016) have been studied 
and relevant clinico pathological data have been recorded. 
Diagnosis was performed on tissue sections from surgical 
specimens (lumpectomies and/or modified radical 
mastectomies) as well as on needle core biopsies. Preoperative 
FNA cytology has been recorded whenever available.  

All cytological specimens were air-dried and stained by 
Giemsa stain. Tissue specimens were formalin-fixed, paraffin 
embedded and stained by conventional H&E.   

Robinson breast carcinoma grading system [4] was used for 
FNA grading where six parameters have been evaluated: cell 
dissociation, cell size, cell uniformity, nucleolus, nuclear 
membrane, and nuclear chromatin pattern (Table I). For each 
of the six criteria, a grade of 1-3 was given. Score from 6-11 
was grade 1, from 12-16 grade 2, and from 17-18 grade 3. 

The modified Bloom and Richardson grading [5] was used 
for histology. Score 3-5 was grade 1, from 6-7 grade 2, and 
from 8-9 grade 3 (Table II). 

An IBM SPSS 16 was used to compare variants. A p-value 
less than 0.05 was considered significant. 

III. RESULTS 

Total number of breast lesions during a 5-year period was 
140 biopsy specimens, out of which 105 (75%) had as well an 
initial FNA cytology. Malignant breast lesions constituted 
35% of the cases (49 out of 140). Majority of carcinomas 44 
out of 49 were invasive ductal carcinomas (IDC) Non-
Otherwise Specified (NOS). Two cases were Invasive Lobular 
Carcinoma (ILC) subtype, one case of intracystic low grade 
papillary carcinoma and two cases ductal carcinoma in situ 
(DCIS) (Fig. 1). Lymphovascular invasion was present in four 
cases of IDC, lymph node metastasis in three cases, and a 
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locally advanced fungating mass in one case. 
 

TABLE I 
ROBINSON CYTOLOGICAL GRADING FOR BREAST CANCER 

Scoring 1 2 3 

Cell 
dissociation 

Mostly 
clusters 

Mixture of single 
cells and clusters 

Mostly 
discohesive 
single cells 

Cell size 
1-2 times size 

of an RBC 
3-4 times size of 

an RBC 
>or= 5times 
size of RBC 

Cell uniformity monomorphic 
Mildly 

pleomorphic 
pleomorphic 

Nucleoli inconspicuous noticeable prominent 

Nuclear outlines smooth 
Slightly irregular 
/folds & grooves 

Buds and 
Clefts 

Chromatin 
pattern 

Fine or 
vesicular 

granular 
Clumped 

and cleared 

 
TABLE II 

HISTOLOGICAL GRADING OF BREAST CARCINOMA (MODIFIED BLOOM AND 

RICHARDSON GRADING SYSTEM) 
Score 1 2 3 

Tubule 
formation 

 
 

Nuclear 
Pleomorphism 

 
Mitotic count  
per 10 high 
power fields 

Tubular 
formation in > 75 

% of the tumor 
Nuclei with 

minimal variation 
in size and shape 

 
0-5/10 hpf 

Tubular 
formation in 10 

to 75 % of tumor 
Nuclei with 
moderate 

variation in size 
and shape 
10/10 hpf 

Tubular 
formation in < 10 

% of the tumor 
Nuclei with 

marked variation 
in size and shape 

 
>11/10 hpf 

 
Fibroadenomas constituted the majority of benign breast 

lumps (no. = 34), followed by fibrocytic disease, chronic 
mastitis, granulomatous mastitis, intraductal papilloma, benign 
phyllodes tumor, tubular adenoma and lipoma (Fig. 2). 
Intradermal nevus, pilomatrixoma, and breast reduction 
specimens constituted the remaining lesions. 

For malignant cases mean age were 45.06(+/-10.58).  The 
most affected age group was 40-49 years. For benign cases, 
mean age was 32.52(+/-10.5) and the age group from 20-29 
years was the most affected (Fig. 3). 

Out of 49 malignant histologically proven cases, FNA 
diagnosis was either suspicious for malignancy, atypical cells 
or malignant in 45/49 of cases. Four lesions were false 
negative, with a diagnosis of fat necrosis (DCIS), proliferative 
breast disease with atypia (IDC gr3), fluid cyst low grade intra 
ductal papillary carcinoma and acute mastitis (IDC gr3).  

Both cytological and histological gradings were available in 
26 malignant cases: 24 IDC and two IL.  Two out of 24 IDC 
were grade1, 18/ 24 grade 2, and 4/24 were grade 3 (Figs. 4-
6).  In two cases of invasive lobular carcinoma (IL) grade was 
1 (Fig. 7). Low grade ductal papillary carcinoma and ductal 
carcinoma in situ (DCIS) had only histological grading (Table 
III). 

Concordance between cytological and histological grading 
was found in 18/24 (75%) of IDC, and in 2/2(100%) of IL 
carcinomas. Grade 2 tumors were all same grade on both 
cytology and histology. Grades 1 and 3 were not coinciding 
with each other in eight cases (Table IV). Using one way 
ANOVA, a borderline significance could be found between 
cytological and histological grading (p=0.059). 

 

Fig. 1 Types of Malignant Breast Lesions in our Series 
 

 

Fig. 2 Types of Benign Breast Lesions in Our Series 
 

 

Fig. 3 Age Groups in Benign and Malignant Lesions Studied 
 

 

Fig. 4 IDC cytological score”12” grade “2” showing discohesive cells 
& clusters. Giemsa stain.x400 
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Fig. 5 IDC histological grade “2” in Needle core biopsy. H&E x100 

 

Fig. 6 IDC showing moderate pleomorphism and irregular nuclear 
outline score “6”, grade “2”. H&E x400 

 
TABLE III 

CYTOLOGICAL AND HISTOLOGICAL SCORING AND GRADING OF BREAST CARCINOMAS 

No. Diagnosis 
Discoh. 

1-3 
Pleom 

1-3 
Nucleo 

1-3 
Nucl.irr 

1-3 
Chromatin 

1-3 
Nu.size1-

3 
Scor 
/12 

Gr.Cy Tubules 
pleomo
rphism 

mitosis 
Score 

/9 
Gr.H 

1. IDC 2 2 2 2 1 2 11 1 3 2 1 6 2 

2 IDC 2 2 2 2 2 2 12 2 3 3 1 7 2 

3 IDC 3 2 2 2 2 2 13 2 2 2 2 6 2 

4 IDC 2 2 2 2 2 2 12 2 3 2 2 7 2 

5 IDC 2 2 2 2 2 2 12 2 3 2 1 6 2 

6 IDC 3 3 2 2 2 3 15 2 3 3 3 9 3 

7 Papillary Carc. Non Non Non Non Non Non Non Non Non Non Non Non Non 

8 IDC 2 2 2 2 2 2 12 2 3 3 1 7 2 

9 IDC 2 1 2 2 2 1 10 1 3 2 1 6 1 

10 IDC 2 2 2 2 2 2 12 2 2 2 2 6 1 

11 IDC 2 2 2 2 2 2 12 2 3 2 1 6 2 

12 IDC 2 2 2 2 2 2 12 2 3 2 1 6 2 

13 DCIS Non Non Non Non Non Non Non Non Non Non Non Non Non 

14 IDC 3 3 2 2 2 3 15 2 3 3 3 9 3 

15 IDC 2 1 2 2 2 2 11 2 3 3 1 7 2 

16 Inv. Lobular 2 1 1 1 2 2 9 1 1 2 1 4 1 

17 IDC 1 1 2 2 2 2 11 1 3 2 1 6 2 

18 IDC 2 2 2 2 2 2 12 2 3 2 1 6 2 

19 Inv. Lobular 3 1 2 2 2 1 11 1 1 2 1 4 1 

20 IDC 2 1 2 2 2 2 12 1 3 2 1 6 2 

21 IDC 3 3 2 2 2 2 15 2 3 3 3 9 3 

22 IDC 1 2 2 2 1 1 9 1 3 3 2 8 3 

23 IDC 2 2 2 2 2 2 12 2 1 3 2 6 2 

24 IDC 2 2 2 2 2 2 12 2 3 2 2 7 2 

25 IDC 2 2 2 2 2 2 12 2 3 2 1 6 2 

26 IDC 2 2 2 2 2 2 12 2 2 2 2 6 2 

27 IDC 2 2 2 2 2 2 12 2 1 2 3 6 2 

28 IDC 2 2 2 2 2 2 12 2 3 2 1 6 2 

 
TABLE IV 

COMPARISON BETWEEN CYTOLOGICAL AND HISTOLOGICAL GRADING IN 

BREAST CARCINOMA 
Cytological 

score 
Cytological 

Grade 
No. 
(%) 

Histological 
score 

Histological 
Grade 

No. 
(%) 

p-
value

6-11 1 6 3-5 1 4 

0.0598
12-16 2 20 6-7 2 18 

17-18 3 0 8-9 3 4 

Total no.  26   26 

 

 

Fig. 7 Invasive lobular carcinoma, score “4” Grade “1” showing rows 
of single monomorphic malignant cells. H&E x400 

IV. DISCUSSION 

Breast cancer has comprised 22.9% of female cancers 
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world-wide [17], [18] causing 13.7% of cancer deaths in 
women in 2008 [19], [20]. Several studies in Arab world, 
Middle East, and Africa have documented a mean age below 
50 years [21], [22] with an older age at diagnosis in Western 
and Asian countries [23], [24]. In the present study, the mean 
age was 45.06 (+/-10.58), 32.6% were below the age of 40 and 
30.6% below 50 years, which makes altogether 63.2% below 
the age of 50, 18.3% below 60, and 16.3% below 70 years. 
This was in accordance with other regions in Saudi Arabia and 
Middle East countries [18]-[20], [24]. 

FNA cytology has long been used as a first diagnostic 
procedure for breast lumps, being simple, non-invasive and 
gives rapid, reliable results. However, recently, its 
replacement by needle core biopsy was recommended in 
several centers as a method for assessment of breast cancer 
preoperatively [24]. 

In the present study, diagnosis and grading of invasive 
ductal as well as invasive lobular carcinomas was efficiently 
done by FNA cytology. Both histologic and cytological 
gradings were in agreement in 75% of carcinomas, and there 
was a border-line significance (p=0.0598) (Table IV). 
However, lesions like intra ductal papillary carcinoma 
presenting as a cystic mass and DCIS failed to be correctly 
diagnosed. Cytological criteria set by Robinson et al. [4] 
especially discohesiveness, nuclear membrane irregularity, 
size of nucleus and pleomorphism were useful bot in diagnosis 
and grading of malignancy in IDC and differentiating it from 
ILC (Table III). This was in accordance with other studies too 
[25]. 

V. CONCLUSION 

Breast carcinoma in Hail region is the most common cancer 
among females and it occurred at a younger age, which was in 
accordance with other parts in Saudi Arabia and Middle East 
countries. 

FNA cytology as a non-invasive, rapid, and inexpensive 
procedure proved to be an effective initial diagnostic tool in 
both benign and malignant/suspicious breast lumps. It is 
recommended to be used as a first assessment line of palpable 
breast masses, as it also allows immediate reporting. However, 
final grading of breast cancer is recommended to be done on 
histological sections, which would also allow assessment of 
hormone receptors and prognostic markers. 
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