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ABSTRACT
Carcinoma breast is the second most common cancer amongst Indian women. Environmental factors, abnormal genetic back-
ground, mutations, hormones and changing lifestyle along with genes 17q21: BRCA1 and 13q21:BRCA2 have strong impact on 
in its etiopathogenesis. Dermatoglyphic patterns are determined by multiple genes and has multifactorial inheritance. Patterns 
are unique for every individual, remain unaltered throughout life, easy to record and can be studied by non invasive techniques. 
Methods: Digital dermatoglyphics of 100 histopathologically proven cases of Carcinoma breast were recorded, classified and 
compared with dermatoglypic patterns of 100 subjects not suffering from any clinically obvious genetic disease.
Objective: To evaluate dermatoglyphics as a noninvasive anatomical marker of carcinoma breast. To find patterns most com-
monly associated with carcinoma breast.
Results and Conclusions: Presence of an ulnar or radial whorl or an arch on six or more than six fingertips coupled with ab-
sence of a radial loop and central whorl is strongly associated with carcinoma breast. The most common pattern found in cases 
(49.70%) as well as controls (64.40%) was Ulnar loop (X2= 18.94, p< 0.001). Stastically significant decreased intensity of ulnar 
loops in patients with carcinoma breast was compensated by stastically significant increased intensity of ulnar whorls (26.90%) 
radial whorls (6.90%), Arches (7.4%). Fingertips of controls showed stastically significant increased frequency of central whorl 
(10%) Radial loops (3.2%).
Key Words: Digital dermatoglyphics, Carcinoma Breast, Loops, Arches, Whorls

Corresponding Author:
Dr. Vaishali, Paranjape, Flat no: B- 3 and 4. Sarita Society, Near Karve Statue, Behind Petrol Pump, Kothrud, Pune. 
E-mail: vmp1997@gmail.com

Received: 22.08.2015 Revised: 19.09.2015 Accepted: 15.10.2015

INTRODUCTION

Breast cancer is one of the most common and severe diseases 
encountered in clinical medicine. It is second most common 
cancer amongst Indian women; and an increasing trend in its 
incidence has been observed in most of metropolitan cities. 
1 Population based epidemiological studies have shown that 
up to 10% of women all over the world will develop breast 
carcinoma in their life time. Further, the risk of developing 
breast carcinoma is increased up to 3 fold if a first degree 
relative is affected and up to 10 fold if more than one first de-
gree relatives are affected.2 There are other predisposing fac-
tors also,3 such as early menarche, late menopause, increased 
frequency in nulliparous than in multiparous, increased risk 
when the age at first child birth is over 30 years,4 obesity, 
intake of diet with high lipid content,5 exposure to exoge-
nous estrogens, oral contraceptives,6 and also moderate al-

cohol consumption7. Though the exact aetiopathogenesis of 
the breast cancer is not yet clear, the environmental factors 
(carcinogens) and hormones, along with an abnormal genetic 
background, seems to be the most common and possible ex-
planation.2 Breast cancer is a genetic disease. This view is 
supported by (a) its familial tendency (b) identification of 
various mutations in tumor cells, for example mutation in 
gene –BRCA-1and BRCA-28. Untreated cancers are always 
and invariably fatal. Hence early diagnosis (at in situ stage) 
and prompt treatment are important.  Identification of peo-
ple at increased risk of cancer before its development is an 
important objective of any cancer research8 and the study of 
dermatoglyphic patterns may provide a noninvasive and eco-
nomical method to identify such people.  This view is sup-
ported by Fuller (1973). He studied malignancy in general9; 
Ciovirnache M. et al (1986) 10, Edelstein J. et al (1991)11 have 
studied dermatoglyhphics in carcinoma thyroid patients and 
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acute lymphocytic leukaemia respectively. Seltzer MH et al 
(1982)12 (1990)13 ; Abhilasha S et al (2014)14 studied the asso-
ciation between carcinoma breast and  dermatoglyphics and 
strongly feel that  dermatoglyphics may have a guiding fu-
ture role in identifying carcinoma breast patients and also for 
those women who are at increased risk of its development. 
Considering these factors current study was undertaken with 
following aims and objectives: 1. Analysis and classification 
of the digital dermatoglyphic patterns in patients with carci-
noma breast. 2. Compare it with normal subjects. 3. Correlate 
with previous studies. 4. Evaluate dermatoglyphics as a non 
invasive anatomical marker of carcinoma breast. 5. To find 
patterns most commonly associated with carcinoma breast.

MATERIAL AND METHODS

100 patients with carcinoma breast (The cases (gr-A)) were 
obtained from the Department of Surgery, BJ Medical col-
lege and Sasson General Hospital Pune. The diagnosis of all 
the cases of carcinoma breast was confirmed histopathologi-
cally. The control group (gr-B) consisted of 100 normal and 
healthy, perimenopausal and postmenopausal females less 
than 60 years of age; without any known genetic disorders, 
not giving  history of cancer in the family, not suffering from 
hypertension, diabetes, schizophrenia, mental retardation or 
any other clinical illness having a genetic background. The 
detail case history was recorded in both the groups. The pur-
pose of study was explained. Then proper information re-
garding the procedure and purpose of recording prints was 
given to members of both the groups who agreed for the 
study. After their consent, finger prints were taken.  Finger-
prints of both hands were taken using ink and pad method as 
described by Cummins and Midlo. After taking the prints, 
fingertip pattern were studied according to Bhanus (1991)15 

classifications of digital patterns as follows:

Fingertip pattern
Loops: Series of ridges enter the pattern area on one side of 
the finger and exit from the same side.  If the ridges enter and 
exit on the ulnar side of the finger it is an-ulnar loop (UL) 
and those from radial side of the finger are radial loops (RL).

Loop has one triradius (ie : meeting point of three ridge 
lines).  (Fig- Radial loop, Ulnar loop)

Arches: Series of ridges enter the pattern on one side and exit 
from opposite side .At the centre of the pattern the ridges are 
slightly arched.  Such pattern is called an arch. (Fig- Arch)

Whorls: Ridges are arranged in the series of concentric rings.  
Whorls have two or more triradii.  Whorls are further classi-
fied as radial, ulnar and central/median.  

If we consider left hand and trace the ridges from the centre 
of concentrically arranged pattern to periphery and the trac-
ing shows clockwise alignment of ridges, it is an ulnar whorl 
(UW).  If the alignment is in anticlockwise direction it is 
radial whorl (RW). 

Another way to classify a whorl, as radial, ulnar or median is 
by counting ridges. 

The centre of triradius and centre of whorl (core) are joined 
.The ridges crossing the line are counted from centre of the 
whorl to the triradius present on ulnar, as well as on the ra-
dial side of the finger. For example, If the ridge count is 10, 
from the centre to the triradius present on ulnar side and 15 
from the centre to the triradius present on radial side, it is an 
ulnar whorl .If it is less on radial side than on ulnar side, it is 
radial whorl.  If the count on both the sides (ulnar and radial) 
is similar, it is central /median whorl (C /M W). (Fig- Ulnar 
whorl, Radial whorl, Central/ Median whorl)

Statistical Methods: 
Chi square test is used to assess the stastical significance of 
the data as fingertip pattern is a qualitative variable. 

RESULTS

Table 1: Distribution of Fingertip Pattern in cases 
and controls. 
(BH = Both hands, RH= Right hand, LH= Left hand)

Whorls Loops Archs

Ulnar 
whorl
(UW)

Central  
whorl 
(CW)

Radial 
whorl
(RW)

Ulnar 
Loop 
(UL)

Radial 
Loop
(RL)

Cases 
(BH%)
RH%; 
LH %

26.9%

25.60%; 
28.2%

5.9%

4.8%;
  7%

6.9%

9.2%;
4.6%

49.7%

46.6%;
52.8%

3.2%

3.8%;
2.6%

7.4%

10%;
4.8%

Controls 
(BH %)
RH%;
LH%

13.4%

13%;
13.8%

10%

13.2%;
6.8%

3.6%

3.2%;
4%

64.4%

60.8%;
68%

5.1%

7.4%;
2%

3.5%

2.4%;
4.6%

Both 
hands 
X2 

45.22 10.57 6.90 18.94 4.35 13.95

Both 
hands p

<0.001 <0.001 <0.05 <0.001 <0.05 <0.001
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Table 2:  Two most frequently found patterns having stastically significant difference on each finger tip of 
patients with carcinoma breast and controls. 

Digit Thumb Index Finger Middle Finger Ring Finger Little Finger

R L R L R L R L R L

Pattern 1 Cw Ar Uw Uw Cw --- Uw Rw Uw Uw

Control 9% 4%   9% 8% 15% --- 22% 1% 3% 2%

Cases 2% 14% 33% 29% 4% ---- 39% 11% 25% 29%

X2 4.44 5.66 13.70 11.9 6.36 --- 4.72 8.32 17.28 23.52

P <0.05 <0.05 <0.001 <0.001 <0.02 --- <0.05 <0.005 <0.001 <0.005

Pattern  2 --- Rw RL Cw Rw --- Cw --- Cw ---

Control --- 3% 20% 14% 7% --- 25% ---- 2% ---

Cases ---- 13% 5% 4% 1% --- 11% --- 11% ---

  X2 6.30 9.00 5.54 4.50 --- 5.44 --- 6.22 ---

   P <0.02 <0.005 <0.02 <0.05 --- <0.02 --- <0.02 ---

Note: None of the fingertip pattern present on left middle fingers of cases and control showed stastically significant difference. 
Hence it is not mentioned.

DISCUSSION

Ulnar loop is the most common pattern seen in less than 
50% of the cases with carcinoma breast (49.7%) as com-
pared to (64.4%) the controls. Ulnar whorls (26.9 %) are the 
second most commonly encountered pattern seen in carci-
noma breast cases followed by Arches (7.4%).  Radial whorl 
(6.9%), Central whorl (5.9%), Radial loops (3.2%) are the 
patterns encountered in decreasing order of frequency in 
women suffering from carcinoma breast. 

The highest frequencies of Patterns significantly associated 
with each fingertip in patients with carcinoma breast are as 
follows. (Table 2)

Ulnar whorl:       Right index: 33%, Left index: 29%. 

                             Right ring: 39%. 

                             Right little: 25%, Left little: 29%. 

Arch:                   Left thumb: 14%.

Radial whorl:     Left ring: 11%.

Central whorl:   Right middle: 4%; Right thumb: 2%. 

Dermatoglypic pattern seen on left middle finger of cases 
and controls does not show stastically significant difference. 
(Table 2)  

Observation of  six or more whorls is seen in the studies 
conducted by Seltzer MH et al (1982)12 and (1990)13, Saki-

neh Abbasi et al (2006)16, Chintamani et al (2007)17, J. La-
vanya et al (2012) 18,  Abhilasha S (2013) 14. Sakineh Abbasi 
et al (2006) 16, quotes that “In 616 Iranian females studied, 
we have found a stastically significant difference of pres-
ence of digital whorl subtypes <6 out of 10 digits between 
cancer patients and controls and also between subjects with 
increased risk of developing cancer and controls; but not be-
tween the cancer cases and those with increased risk of de-
veloping cancer”. Chintamani et al (2007) 17 and Abhilasha 
et al (2013) 14 have found stastically significant difference in 
presence whorls on right ring and little finger between cases 
and controls. However everyone has not categorised whorls 
in to further subtypes as done in present study. Current study 
shows that presence of either an ulnar or a radial whorl is 
more crucial as it is seen associated with carcinoma breast.  
Central whorl is seen with higher frequency in controls. In 
our study, 15% controls versus 4% cases and 9% control ver-
sus 2% cases showed central whorls on right middle fingers 
and the right thumbs respectively. Thus central whorl is less 
frequently associated with carcinoma breast. Decreased fre-
quency of central whorl is a relevant finding and hence has 
to be considered while screening; as it is not only the whorl 
but “which type of whorl” is important because increased 
frequency of ulnar and radial whorls is associated with can-
cer patients and central whorls with controls. 

In our study, Radial loops are less frequently associated with 
cancer cases (20% controls versus 5% cases and is seen com-
monly on right index finger) (Tables 1 and 2). Similarly de-
creased frequency of radial loops was seen on right thumb, 
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left index, middle and left thumb of cases by Aparajita 
Raizada et al (2013) 19. Decreased number of radial and ul-
nar loops is found associated with carcinoma breast by S. B. 
Sukre et al (2003) 20 , Abhilasha et al (2013)14; P.E. Natekar et 
al (2006)21 found that six or more loops are significantly as-
sociated with carcinoma breast, but they have not mentioned 
if the loops are ulnar or radial. Loops are the most frequent 
pattern found in general population 22, 23, 24. The cases and 
controls are pooled from general population as they are a part 
of general population.  In our study we have found decreased 
number of radial loops in cases than in patients with carcino-
ma breast. This is an important finding. Authors strongly rec-
ommend that, further classification of every pattern should 
be done. The study then would be more conclusive and hence 
beneficial. 

Our study shows presence of an arch with stastically sig-
nificant difference on left thumb of cases (cases 14% versus 
control 4%). Chintamani et al (2007)17 found more arches on 
left digits of cases (cases 14.8% versus controls 6%). Arches 
were noted in 8% of the cases and 4% in controls by Abhila-
sha. S. et al (2013)14. This is in concurrence with our study. 
Arches being the least encountered pattern (0.4% in controls 
vs 0.7% in cases) are excluded from further analysis by P. E 
Natekar et al (2006) 21. 

Uduak Umana et al (2013) 25 studied 100 histolopatholgical-
ly proven cancer cases out of which only 18 had carcinoma 
breast and compared their Dermatoglyphic and Cheiloscopic 
findings with 126 normal subjects. They have found positive 
correlation between dermatoglyphics and carcinoma breast 
and negative correlation between cheiloscopic findings. This 
positive correlation even in a small study group warrants 
attention. All studies including the present one conducted 
till date have found positive correlation between carcinoma 
breast and digital dermatoglyphics. Sheltzer et al (1990)13 

quotes that “the positive predictive value of 6 or more digital 
whorls is comparable to that of mammography and biopsy”.  

CONCLUSION

Present study concludes that, presence of an ulnar or radial 
whorl or an arch on six or more than six fingertips coupled 
with absence of a radial loop and central whorl is strongly as-
sociated with carcinoma breast. In order to designate the fin-
ger tip patterns that would be pathognomonic of carcinoma 
breast, uniform system of classification should be used and 
larger sample size in different population groups needs to be 
studied. Since the study of digital dermatoglyphics is cost 
effective, non invasive and dermatoglyphic patterns remain 
unaltered throughout the life, dermatoglyphics thus definite-
ly holds a promising future as far as screening of patients 
with increased risk of carcinoma breast is concerned. 
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Figure 5

Figure 6

For all Figures 1 to 6:  U= Ulnar side, R= Radial side of the 
finger

Number along with U/R = Ridge count on fingers.


