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ABSTRACT
Background: Breast cancer in women is the second most common and accounts for ap-
proximately 18% of all malignant tumors in women worldwide. The etiology of breast can-
cer is not clear enough. Starting from the assumption that the manifestation of breast 
cancer may have a multifactorial model, this article compares the population-genetic 
structure of patients (experimental group) with the population-genetic structure of healthy 
population (control group). Objective: The aim of the study was to examine the possible 
genetic basis of the Rh factor relationship with selected homozygous-recessive traits of 
females with breast cancer, and to diagnose the probability (assess the risk) of developing 
the disease in healthy women by analyzing homozygous-recessive traits (HRT). Methods: 
This are an anthroposcopic-qualitative study that included two groups of subjects, exper-
imental and control (a total of 80 subjects). An analysis of the percentages within each 
group was performed using the Chi-square test. The results are presented in tables, and 
the accepted level of significance is at the level of p <0.05. Results: In the group of Rh+ 
subjects, the correlation of this type of Rh factor with the breast cancer was proven, given 
the frequency of the phenotype of homozygous-recessive traits in them. A statistically sig-
nificant difference was found for 4 traits, and three are also close to the set significance 
level. In subjects with Rh- factor, a statistically significant difference was found for only one 
trait (absence of mallets on the phalanges). Conclusion: Although the number of subjects 
was relatively small, we can conclude that in the experimental group a higher frequency of 
recessive phenotypes for the examined traits was recorded, which indicates the genetic 
load of the subjects from this group. Correlation with Rh factor was observed in the case 
of subjects of the experimental group with Rh+ factor.
Keywords: breast cancer, recessive trait, homozygous recessive, Rh factors.

1.	 BACKGROUND
Breast cancer (BC) is the most commonly diagnosed cancer in women 

worldwide with more than 2 million new cases in 2020 (1). Its incidence and 
death rate have increased in the last three decades due to changing risk pro-
file profiles, better cancer registration and detection. The number of BC risk 
factors is significant and includes both modified and non-modified factors. 
Currently, about 80% of patients with BC are individuals aged over 50 years. 
(2).

Breast cancer is the most common malignant tumor in women in the world 
as a whole, which occurs when normal breast glandular cells change their 
properties and begin to grow uncontrollably, multiply and destroy the sur-
rounding healthy tissue (3).

Breast cancer in women is the second most common type of cancer and 
accounts for about 18% of all malignant tumors in women worldwide (4). In 
developed countries (including BiH) it is even at the first place.

There are numerous classifications of malignant breast tumors (5, 6). The 
genes responsible for hereditary breast cancer (discovered in 1994 and 1995) 
are called Breast Cancer 1 and Breast Cancer 2, respectively, BRCA-1 and 
BRCA-2 (7). Women who inherit these mutations are at high risk of getting 
sick from this disease, according to some experts up to 80%. BRCA-1 muta-
tions also increase the risk of ovarian cancer (8). These are large genes and 
their mutations are very numerous and affect different sites in the DNA chain 
(9, 10).
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Breast cancer is an important public health problem. 
Epidemiological studies have identified several risk fac-
tors for breast cancer, such as age, heredity, diet and life-
style, reproductive activity, socioeconomic status and 
racial affiliation (11). Experimental molecular genetic 
studies have shown the role of mutagenic factors, sex 
hormones, free radicals and oncogenes.

In order to examine the role of genetic factors in the 
development of breast cancer, numerous population-ge-
netic and cytogenetic studies, studies of twins, and the 
association studies of this disease with certain blood-
group systems and antigens have been conducted (12). 
Although there have been tremendous advances in elu-
cidating genetic risk factors underlying both familial and 
sporadic breast cancer, much of the genetic contribution 
to breast cancer etiology remains unknown (13). The 
genetics of breast cancer risk in the post-genome era: 
thoughts on study design to move past BRCA and to-
wards clinical relevance (14).

Starting from the assumption that the manifestation 
of breast cancer can be based on the genetic dispositions 
of certain individuals, it seemed interesting to compare 
the population-genetic structure of cancer patients with 
the population-genetic structure of healthy individuals 
(15-18).

Assumptions that the manifestation of breast cancer 
may be based on genetic predispositions, made it in-
teresting to compare the population-genetic structure 

of breast cancer patients with the population-genetic 
structure of healthy individuals.

A very suitable manner to establish possible differenc-
es between these two groups could be to examine the 
most striking morphological and physiological charac-
teristics of humans, which could serve as parameters of 
population-genetic structure. The assumption that at 
the level of the examined phenotypes differences could 
be expected between patients with breast cancer and 
healthy (control) samples and can be explained in two 
ways:

Genes on which the manifestation of breast cancer or 
resistance to the factors that cause this disease can si-
multaneously have a pleiotropic effect on a number of 
other characteristics and thus manifest themselves cor-
relatively through them;

Genetic loads resulting from increased recessive ho-
mozygosity for a number of characteristics, in persons 
with breast cancer are the cause of reduced resistance to 
external factors that cause this disease.

2.	 OBJECTIVE
* Examine the possible genetic basis of the Rh factor 

relationship with selected homozygous-recessive traits 
of females with breast cancer, and pre-diagnose the 
probability (assess the risk) of developing the disease 
in healthy women by analyzing homozygous-recessive 
traits (HRT).

TRAIT

EXPERIMENTAL GROUP CONTROL GROUP
N

(40)
Rh+
(34) % Rh-

(6) % p N
(40)

Rh+
(33) % Rh-

(7) % P

Flat scalp 25 21 61.76 4 66.66 0.600 17 16 48.48 1 14.28 0.105
Two flowers in the hair 7 7 20.58 0 0 0.289 0 0 0 0 0 0
Soft hair 34 31 91.17 3 50.00 0.033 25 20 60.60 5 71.42 0.467
Real hair 27 24 70.58 3 50.00 0.293 22 17 51.51 5 71.42 0.297
Tied earlobe 16 14 41.17 2 33.33 0.544 24 18 54.54 6 85.71 0.134
An ear without Darwin’s nodule 24 19 55.88 5 83.33 0.212 21 18 54.54 3 42.85 0.441
Thin lips 27 22 64.70 5 83.33 0.351 26 23 69.69 3 42.85 0.179
Retracted teeth 7 6 17.64 1 16.66 0.721 3 3 9.09 0 0 0.552
Retracted chin 4 4 11.76 0 0 0.507 3 2 6.06 1 14.28 0.448
Absence of mallets 24 21 61.76 3 50 0.456 24 20 60.60 4 57.14 0.592
Narrow nostrils 23 20 58.82 3 50 0.551 22 19 57.57 3 42.85 0.383
Inability to bend the tongue 
longitudinally 16 12 35.29 4 66.67 0.160 13 10 30.30 3 42.85 0.408

Inability to bend the tongue 
backwards 11 11 32.35 0 0 0.128 4 3 9.09 1 14.28 0.552

Speech defect “R” 8 7 20.59 1 16.67 0.656 1 1 3.03 0 0 0.825
Right thumb over left 20 17 50 3 50 0.669 23 18 54.54 5 71.42 0.351
Mobility of the distal part of the 
thumb 8 7 20.58 1 16.66 0.656 6 6 18.18 0 0 0.289

Ability to reach the forearm with 
the thumb 3 2 5.88 1 16.66 0.394 9 7 21.21 2 28.57 0.504

Way of crossing arms, R-pheno-
type 19 17 50 2 33.33 0.381 22 19 57.57 3 42.85 0.383

Absence of mallets on the 
phalanges 26 23 67.64 3 50 0.346 34 27 81.81 7 100 0.289

Three tendons at the root of the 
fist 32 27 79.41 5 83.33 0.656 28 22 66.66 6 85.71 0.306

Table 1. Frequency of HRT in the examined groups in relation to Rh factor
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* Determine the existence of a potential statistically 
significant relationship between one or more HRTs with 
a certain type of Rh factor in patients.

* Statistically process the data, determine the frequen-
cy of occurrence of certain HRTs and their relationship 
with Rh factor in subjects with breast cancer in relation 
to the control group.

* Determining the existence of a potential statistically 
significant relationship between one or more HRTs with 
a particular type of Rh factor in obese individuals.

3.	 MATERIAL AND METHODS
This anthroposcopic-qualitative study includes two 

groups of subjects.
Experimental group: Its included 40 female subjects 

with breast cancer. The criteria for inclusion in the ex-
perimental group was confirmation of the diagnosis 
based on official medical documentation, PH finding. 
The experimental group did not include persons who 
had other diagnoses related to malignant processes.

TRAIT
EXPERIMENTAL GROUP (34) CONTROL GRUPA (33)

PPresent Absent % Present Absent %
Flat scalp 21 13 61.67 16 17 48.48 0.274
Two flowers in the hair 7 27 20.59 0 33 0 0.006
Soft hair 31 3 91.18 20 13 60.61 0.003
Real hair 24 10 70.59 17 16 51.52 0.109
Tied earlobe 15 19 44.12 18 15 54.55 0.393
An ear without Darwin’s nodule 19 15 55.88 18 15 54.55 0.912
Thin lips 22 12 64.71 23 10 69.70 0.664
Retracted teeth 6 28 17.65 3 30 9.09 0.253
Retracted chin 4 30 11.76 2 31 6.06 0.351
Absence of mallets 21 13 61.76 20 13 60.61 0.922
Narrow nostrils 20 14 58.82 19 14 57.58 0.918
Inability to bend the tongue longitudinally 12 22 35.29 10 23 30.30 0.664
Inability to bend the tongue backwards 11 23 32.35 3 30 9.091 0.019
Speech defect “R” 7 27 20.59 1 32 3.03 0.027
Right thumb over left 17 17 50.00 18 15 54.55 0.710
Mobility of the distal part of the thumb 7 27 20.59 6 27 18.18 0.803
Ability to reach the forearm with the thumb 2 32 5.88 7 26 21.21 0.068
Way of crossing arms, R-phenotype 17 17 50.00 19 14 57.58 0.534
Absence of mallets on the phalanges 23 11 67.65 27 6 81.82 0.183
Three tendons at the root of the fist 27 7 79.41 22 11 66.67 0.239

Table 2. Incidence of HRT in Rh+ subjects of the control and experimental groups

TRAIT
EXPERIMENTAL GROUP CONTROL GROUP

p
Present Absent % Present Absent %

Flat scalp 4 2 66.67 1 6 14.29 0.083
Two flowers in the hair 0 6 0 0 7 0 0
Soft hair 3 3 50.00 5 2 71.43 0.413
Real hair 3 3 50.00 5 2 71.43 0.413
Tied earlobe 2 4 33.33 6 1 85.71 0.86
An ear without Darwin’s nodule 5 1 83.33 3 4 42.86 0.179
Thin lips 5 1 83.33 3 4 42.86 0.179
Retracted teeth 1 5 16.67 0 7 0 0.462
Retracted chin 0 6 0 1 6 14.29 0.538
Absence of mallets 3 3 50.00 4 3 57.14 0.617
Narrow nostrils 3 3 50.00 3 4 42.86 0.617
Inability to bend the tongue longitudinally 4 2 66.67 3 4 42.86 0.383
Inability to bend the tongue backwards 0 6 0 1 6 14.29 0.538
Speech defect “R” 1 5 16.67 0 7 0 0.261
Right thumb over left 3 3 50.00 5 2 71.43 0.413
Mobility of the distal part of the thumb 1 5 16.67 0 7 0 0.462
Ability to reach the forearm with the thumb 1 5 16.67 2 5 28.57 0.563
Way of crossing arms, R-phenotype 2 4 33.33 3 4 42.86 0.587
Absence of mallets on the phalanges 3 3 50.00 0 7 0 0.033
Three tendons at the root of the fist 5 1 83.33 6 1 85.71 0.731

Table 3. Incidence of HRT in Rh-subjects of the experimental and control groups
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Control group: Its included 40 healthy female sub-
jects. The control group was obtained by random sam-
pling, taking into account that there is no familial pre-
disposition for the development of breast cancer.

All respondents signed an informed consent form for 
participation in the study, which applied methodology 
that ensures their anonymity. A morphophysiological 
approach was performed to collect data. A variant of the 
phenotype of the studied traits was determined for each 
subject by direct observation and interviewing.

Statistical analysis
Statistical evaluation of the study results yielded 

more complete and comprehensive results that showed 
whether there was a significant statistical correlation 
between recessive alleles of selected HRT and Rh factor 
type in patients with breast cancer.

4.	 RESULTS
The “HRT test” was used in this study, which includes 

qualitative morphological and functional characteristics 
that are under the control of genetic factors and cover 
all regions of the human body: hair characteristics, facial 
features, pronunciation, tongue mobility, finger charac-
teristics, hand characteristics and finger mobility (19-
22).

Table 1 present the frequency of HRT in the experi-
mental and control groups in relation to Rh factor. The 
results are presented in absolute number, percentage 
and the p value.

Table 2 shows the frequency of HRT in the experimen-
tal and control groups in relation to the Rh+ factor of the 
subjects. The values are expressed in absolute numbers, 
percentage representation, and the p value.

Table 3 shows the frequency of HRT in the experimen-
tal and control groups in relation to the Rh factor of the 
subjects. The values are expressed in absolute numbers, 
percentage representation, and the p value.

5.	 DISCUSSION
The etiology of breast cancer has not yet been fully 

elucidated. The efforts of scientists to reveal the mecha-
nism of malignancy and risk factors, and certain mark-
ers are very widespread.

Molecular techniques are the focus of this research. 
However, genetic predisposition or risk of diseases are 
also “marked” through the phenotypic manifestation of 
genes (21, 22).

Population genetic studies of traits through the HRO 
test during our study are not processed in this way in 
the world, so the data obtained in our study can be con-
sidered a new understanding of the etiology of breast 
cancer.

Thus, great attention is paid to HRT, not only in breast 
cancer, but also in others diseases (23). Possibility of cor-
relation of several genes (which affects the phenotypic 
expression of one trait). These genes may be involved in 
regulatory processes of resistance to the studied disor-
der (24).

The obtained results show an increased genetic load 
through an increase in recessive homozygosity, which in 

patients may be the cause of reduced resistance to exter-
nal factors (25).

These types of research present similar results for 
some other diseases, such as tumors of the urinary tract, 
tumors of other locations, endemic nephropathy, spinal 
dysraphism (26).

The age difference in the examined groups does not 
affect the obtained results since the analyzed traits do 
not change over a lifetime.

The correlation between HRT and Rh factors showed 
that a larger number of patients with Rh+ factor, who 
had significant statistical differences in the examined 
HRTs (found a difference in 4 examined HRTs).

The difference in the population-genetic structure of 
the experimental and control group with Rh-factor is in 
only one feature. Therefore, we can state that there is 
no significant Rh factor in the examined sample associa-
tions with HRT in breast cancer patients.

The most likely mechanism in the progress of an as-
sociation among “ABO” and “Rhesus” blood types and 
the incidence of breast cancer has not been established 
yet. The current genome-wide association studies sug-
gest that the “ABO” blood type antigen increases the in-
cidence of breast cancer. The genetic factors are most 
likely involved in the etiology of breast cancer (27-30).

6.	 CONCLUSIONS
Based on all the above, the following can be conclud-

ed:
* The result in the group of Rh+ subjects indicate the 

correlation of this type of Rh factor with the develop-
ment of breast cancer, given the frequency of the pheno-
type of homozygous-recessive traits in them.

* A statistically significant difference was found for 4 
traits, and three are still close to the significance limit. 
Females with Rh+ factor are at higher risk of developing 
breast cancer.

* In subjects with Rh- factor, a statistically significant 
difference was found for only one trait (absence of hair 
on the phalanges), so that the correlation of this Rh fac-
tor with breast cancer has not been established.

* Although the number of respondents was relative-
ly small, the conclusion is that it is in the experimental 
group a higher frequency of recessive phenotypes of the 
examined traits was noted, indicating genetic load of re-
spondents from this group. Correlation with Rh factor 
was observed in the case of the subjects experimental 
groups with Rh+ factor.

* It is necessary to expand the research, both in terms 
of the number of respondents and the introduction of 
new methodologies.

* The application of the HRO test in the future may 
be useful in detecting genotypes susceptible to various 
diseases.
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