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Abstract Background: Due to unhygienic, illteracythere are many infections, on-infections, fungal, Infections which are usually 
ignored by females. Due to their busy schedule of their domestic commitments Method: 125female aged between 16-
66were studied and classified into three group (a)16-24 (b) 25-45 (c)46to66 age group vaginal pH was measured by pH 
indicator strip bimanual examination. Swab was collected from posterior vaginal fornix sent for Amine test and gram 
staining and culture to rule out bacterial vaginitis. For fungal sawb was incubated on SDA. Incubated 37oc and observed 
till 4 weeks. Vulvular biopsy was done in vulvular dystrophy or if malignancy was suspected  Results: In 16-24 age group 
11(34.3%) had bacterial infection, 9(28.1%) had fungal infection 7 (21.8%) had allergic conditions 3(9.37%) had herpes, 
2 (6.25%)had malignancy in age group 25-45, 15(35.7%) had bacterial infection 13 (30.9%) had fungal infection 6(14.2%) 
had allergic condition 5(11.9%)herpes , 3(7.1%)had malignancy. In the age group 46-66 20(39.2%) had bacterial infections, 
14(27.4%)had fungal infections 6(11.7%)had allergic condition, 4(7.84%) had herpes 7(13.7%) had malignancy. 
Conclusion: prevalence and risk factors associated with infections causes vagino-vulvular among reproductive and post 
menopausal are still unclear. Therefore present study will highlight vagino-vulvular disorders at different age group. 
Key Words: bacterial infections, vulvo vaginal conditions, allergic conditions, herpes, malignancy.  
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INTRODUCTION 
Infection or inflammation of vagina or vaginitis caused by 
various infections or non- infections factors1 The most of 
the common causes are bacterial vaginosis (BV), valvo-
vaginal candidiasis (VVC) and Trichoma vaginitis (TV)2 
BV is most commonly asymptomatic characterized by 
discharge of homogenous grayish-whitesmelly secretion 
fishysmell after intercourse or during menstruation and 
elevation of PH above 4.53)VVC caused by over growth of 

yeast, mainly candida albicans4 TV is flagellate protozoan 
parasite that causes trichomanasis, characterized by sever 
vaginitis. Its transmission is usually sexual and frequent 
recurrence if the male partner is not simultaneously treated 
women with Tv may complain foul smelling discharge, 
dysuria, dyspareunia, vulvar itching and pain. The vuvula 
may be erythematous, edematous and excoriated and sub 
epithelial hemorrhages or strawberry spots may be 
absorbed on the vagina and cervix5 If these disorders are 
not treated may cause morbidity and mortality in later 
days. 
 
MATERIAL AND METHOD 
125 females visiting to obstetrics and gynecology 
department of Mount Zion Medical College, adoor, Kerala, 
were studied.  
Inclusive Criteria – women having vulvar and vaginal 
irritation, itching burning pain and/or dyspareunia (painful 
intercourse)were included in the study exclusion criteria- 
patients having pregnancy HIV positive were excluded 
from the study 
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Method – detail history of each patient was noted, The 
quantity odour , colour and consistency vaginal discharge 
was noted. The vaginal pH was measured directly using pH 
indicator strip against posterior fornix. A bimanual 
examination was done to look for any Adnexal tenderness. 
Clinical investigations were vaginal swabs from the 
posterior vaginal fornix were collected before bimanual 
examination. One swab was sent for amine test and 
preparation of wet mounts. The second ( another swab) 
was sent for Gram staining and culture to rule out bacterial 
vaginaosis from amine test .The wet mount test to identify 
the presence of motile, Trichomonos and clue cells. Gram 
staining to confirm the presence of clue cells budding yeast 
cells and pseudohyphae To rule out the secondary bacterial 

infection. The swab was inoculated on blood agar and 
Macon key agar, incubated at 37oc for 18 hours and plates 
were studied and confirmed by a battery of biochemical 
reactions for fungus, swab was inoculated on SDA, 
incubated at 37ocand observed till 4 weeks and growth was 
confirmed by germ tube test, Valvular biopsy is done in 
cases where vulvular dystrophy or malignancy is 
suspected. The study was May 2019 to April 2020. 
Statistical analysis – The different age group and different 
diseases were classified with percentage. The statistical 
analysis was in SPSS software. 
This research paper is approved by Ethical Committee of 
Mount Zion Medical College, Adoor, Kerala-691556

 
OBSERVATION AND RESULTS 

TABLE 1: Study of Vagino – Vulvular disorder in the age group 16-24. (Total no of patients 32) 
SL no particulars No of patients Percentage (%) 

1 Bacterial infection 11 34.3 
2 Fungal Infection 9 28.1 
3 Allergic Condition 7 21.8 
4 Herpes 3 9.37 
5 Malignant 2 6.25 

 

 
Figure 1: Study of vagino – vulvular disorder in the age group 16-24 

 
TABLE 2: Study of Vagino-Vulvar disorders in different age groups of 25-45 years. (Total No.ofpatients-42) 

Sl no Particular No of Patients Percentage(%) 
1 Bacterial Infection 15 35.7 
2 Fungal Infection 13 30.9 
3 Allergic Condition 6 14.2 
4 Herpes 5 11.9 
5 Malignant 3 7.1 

 

 
Figure 2: Study of vagino-vaginal disorders in the age group of 25-45 years 

 
TABLE 3 : Study of Vagino-Vulvular disorders age groups of 46-66 year (Total No.ofpatients-51) 

SlNo Particular No of Patients Percentage (%) 
1 Bacterial Infection 20 39.2 
2 Fungal Infection 14 27.4 
3 Allergic Condition 6 11.7 
4 Hepes 4 7.84 
5 Malignamt 7 13.7 
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Figure 3: Study of Vagino-Vulvular disorders in the age group of 46-66 years. 

 
DISCUSSION 
The present study of vaginal, vulvar disorders in 
Malayalam population in different age group. In the age 
groups between 16-24. The total number of patients were 
3211(34.3%) had Bacterial infection, 9(28.1%) Fungal 
infection, 7(21.8%) had Allergic disorder,3(9.37%)had 
Herpes, 2(6.25%) had Malignancy. (Table-1) In the age 
group between 25-45 years the total number of patients 
were 42, 15(35.7%) had bacterial infection, 13(30.9%) 
Fungal infection, 6(14.2%) Allergic disorders, 5(11.9%) 
Herpes, 3(7.1%) had Malignancy. (Table-2) The patient 
aged between 46-66 years the total number of patients were 
51, 20(39.2%) had Bacterial infection, 14(27.4%) had 
Fungal infection, 6(11.7%) had Allergic disorders, 
4(7.84%) had Herpes, 7(13.7%). (Table-3) These findings 
were more or less in agreement with previous studies.6,7,8 

Bacterial infection includes Bacterial vaginosis, Human 
Papilloma virus, Molluscumcontagiosum, Trichomoniosis, 
Scabies and Atrophy of vaginalvulvular. Fungal infections 
due to vulvo vaginal candidiasis caused by Candida 
albicans quite comman in all age groups9Malignancy was 
higher in 46-66 age group (13.7%). Allergic condition was 
higher in 16-24 ahe group(21.8%) could be usage of soap, 
detergents, medications which irritate the vulva vaginal 
and allergic contact dermatitis too Herpes hiquest in 25-45 
age group (11.9%) is most comman cause of vulvar ulcer, 
these are 2 sereo type of HSV1 and HSV2more commonly 
associated with genital outbreaks. It is associated with 
pyrexia, dysuria, burning and pruritis. Vesicles are seen on 
the vulva which are more painful often found on cluster 
patient was severe pain with retention of urine. Malignancy 
of vulva can be caused by human papilloma virus (HPV) 
and Bartholin glands which are lubricating glands may 
from cyst.This cyst may develop into malignancy. In 
addition to this psoriasis seborric dermatitis, squamous cell 
carcinoma, TeneaCruris, Lichen sclerosis’s associated 
with immune disorders like alopecia, vitiligo and 
hypothyroidism10 The present disorders are quite prevalent 
in lower or middle socio economic status who were poorly 
educated (11) who were unaware of unhygienic diseases 

moreover such infections were also observed in the Indian 
Society where premarital or extra marital sexual contact 
was the history of patients, moreover BV, VVC, 
Trichomonas, Vaginalis was commonly observed in 
sexually active patients12. Apart from this BV was 
commonly observed in females who were in the usage of 
Intra uterine contraceptive devices (IUCD) which was 
associated with increased menstrual flow and irregular 
vaginal bleeding. In addition to this, miscarriage had a 
history of Bacterial infection. VVC observed in females 
whose husband had extra marital relation or female herself 
had extra marital or pre-marital relation.  Atrophic vaginitis 
is common vaginal condition due to low estrogen states, 
such as menopause (natural or surgical), breast feeding and 
sometimes as a result of medications. 
 
SUMMARY AND CONCLUSION 
The present study of vaginal vulvular disorders at different 
age group will be useful to Gynecologist, Pathologist to 
classify the higher incidence as per their age group 
.Although vagina is lined by stratified squamous non-
Keratinized epithelium with abundant hair to combat with 
infection. Hence female medico-social workers, 
Clinicians, Gynecologist must create awareness of hygiene 
among Indian women because majority of them illiterate. 
But this study demands further genetic, hormonal, 
nutritional, embryological, histo-pathological studies 
because exact pathogenesis of vagino-vulvular disorders 
still un-clear. 
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Abstract Background:As RPL or miscarriage is spontaneous loss of pregnancy which has multifactorial etiologies including both 

sexes. Method: 148 patients aged between 23-38 years old were studied. IgG, Igm antibody anti b1, anticardioplin, 

glycoprotein. Apart from routine blood exam. Urine culture, Radiological examination included Histo-salpingography, 

Sonohysterography, USG, Hormonal assay, FSH, LH, TSH, Prolactin were done. HbSA1c, GTT, FBS, RBS, CBc, Sperm 

analysis in males. Mucosal CD16, NKC was carried out. Results: Classification of age was 37(25%) were aged between 

23-28, 49(33.1%) were between 29-30, 62(41.8%) were between 31-38 years old. The clinical manifestation were 

28(18.9%) had TSH, 14(9.45%) had prolactin, 38(25.6%) had uncontrolled DM, 21(14.1%) had PCOD, 6(14%) had 

congenital uterine anomalies 11(7.4%) had apL syndrome, 17(11.4%) male factors,13(8.78%) had psychological factors. 

Conclusion: This pragmatic study will be useful not only to gynecologist but to endocrinologist, radiologist also. 
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INTRODUCTION 
RPL or miscarriage is a spontaneous loss of pregnancy 

before the fetus reaches viability. The term therefore 

includes all pregnancy losses from the time of conception 

until 24 weeks of gestation. It should be noted that 

advances in the neo-natal care have resulted of babies 

surviving birth before 24 weeks of gestation. RPL also 

defined as loss of three or more consecutive pregnancies 

affect the couple trying to conceive 
(1)

 sometimessecond 

trimester pregnancies miscarry before 24 weeks of 

gestation. 
(2)

 RPL has been associated with the factors 

related to genetic antiphospholipid syndrome, age, uterine 

anomalies, thrombophilias hormonal or metabolic 

disorders
3,4

 infection, alloimmunity, sperm parameters, 

life style, mental state, types of families (nuclear or joint 

family), addiction of drugs, alcohol, smoking, tobacco 

chewing, Hence attempt was made to evaluate the patho-

physiological factors which causes RPL. 

 

MATERIAL AND METHOD 
148 patients aged between 23-38 visiting to obstetrics and 

gynecology department of Mount Zion Medical College, 

adoor, Kerala, were studied.  

Inclusive Criteria:The patients who had recurrent 

pregnancy loss on every pregnancy. Below 40 years of 

age were included in the study.  

Exclusion Criteria: The patients above 40 years, patients 

under treatment o anti-depressant, epileptic, immune 

compromised (HIV) were excluded from the study. 

Method: History of every patient was studied in detail. 

Majority of the patients belonged to middle-socio 

economic factors. The following test were done as per 

their symptoms and clinical manifestation, anti-

cardiolipin, IgG, Igm antibody, antib2, glycol-protein, 

urine culture, 
(b)

Hysto-salpingiography, sono-

hysterography, USG, 
(c)

 Hormonal assay, FSH.LH, TSH, 

Prolactin, HbsA1c, GTT, FBS, RBS, CBC
(d)

 sperm 

analysis in males
(e)

 Mucosal CD16, NKC duration of 

study was May 2019 to April 2020.  

Statistical analysis: The patients were classified as per 

their causes with percentage. The statistical analysis was 

done in SPSS software.  
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OBSERVATION AND RESULTS 

 
Table 1: Classification of age groups in RPL patients-Total no. of patients 148 

Sl No. Age group No. of patients Percentage (%) 

1 23 – 28 37 25 
2 29 – 30 49 33.1 
3 31 – 38 62 41.8 

 

 
Figure 1: Classification of age groups in RPL patients 

 
Table 2: Clinical Manifestation of RPL patients (Total no. of patients 148) 

Sl No. Age group No. of patients Percentage (%) 

(a) Endocrine (Hormonal)   
1 TSH 28 18.9 
2 Prolactin 14 9.45 
3 Un-controlled Diabetes 38 25.6 
4 PCOD 21 14.1 

(b) Anatomical congenital uterine Anamoly 6 4.05 
(c) apL syndrome 11 7.43 
(d) Male factors 17 11.4 
(e) Psychological factors 13 8.78 

 

 
Figure 1: Clinical Manifestation of RPL patients 

 

DISCUSSION 
In the present of RPL in Malayalam Population 37 (25%) 

were aged between 23 to 28 years 49 (33.1%) were aged 

between 29 to 30 years. 62 (41.8%) were aged between 

31-38 years old (Table-1). The clinical manifestation 

were 28 (18.9%) has TSH, 14 (9.45%) had prolactin, 38 

(25.6%) had un-controlled DM, 21 (14.1%) had PCOD. 

The anatomical manifestation were 6 (4.05%), 11 

(7.43%) had apL syndrome, 17 (11.4%) had male factors 

13 (8.78%) had psychological factors (Table-2). These 

findings were more or less in agreement with previous 

studies.
5,6,7 

There are many factors lead to recurrent 

miscarriage (RPL), though cause cannot be found in 50% 

of RPL. The common causes of RPL are chromosomal 

abnormalities, the presence of specific antibodies called 

anti phospholide antibodies, abnormalities in the 

women’s uterus. Moreover obesity, DM and polycystic 

ovaries can also lead to repeated RPL.Anti-phospholipid 

syndrome (APL) is a disorder of immune system A blood 

test can show the presence of these antibodies called anti-

cardiolipin antibodies and lupus anti-coagulant, because 

fetus is not genetically identical to its mother, it is 

reasonable to infer that, there are immunologic events that 

must occur to allow the mother to carry the fetus 

throughout the gestation without rejection
9
. It leads 

abnormalities within the immunological mechanism could 
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lead to both sporadic and RPL.The endocrine etiologies 

include PCOD, DM, TSH diseases and hyper 

prolactenemia is due to luteal phase defect i.e. inadequate 

production of progesterone by carpus lutein and 

endometrial maturation insufficiency for placentation 

leads to RPL
10

. Some studies have also noted that, 

abnormal elevations in Luteinizing hormone or androgen 

also may cause RPL suggesting that. These abnormalities 

in premature aging the oocyte and or dyssynchronus 

maturation of the endometrium
11

 hence evaluation of 

endocrine disorder include TSH level also.Anatomical 

(congenital) disorders were due improper fusion of germ 

layers or could be due to un-healthy uterine 

environment.Male factors include employment of male 

partner, usually remain away during ovulation period as 

he might be in travelling services moreover alcohol, 

tobacco, cause sperm disorders like oligospermia, 

astheno-spermia, azoospermia etc.Most of the 

psychological or psychiatric disorders are non-obvious 

called neurotic disorders, depressive illness and anti-

depressant drugs cause loss of libido in both sexes. 

Obsessive compulsive disorder (OCD) is commonly 

observed in Indian females which cause many 

gynecological disorders like menorragia, RPL, DUB, 

PCOD, DM etc. 

 

SUMMARY AND CONCLUSION 
The present study of RPL in Malayalam population is 

important for Gynecologist, Radiologist, and 

Endocrinologist as it is a multi-factorial disorder, apart 

from this psychological counseling also necessary in 

chronic RPL patients. But this demands further genetic, 

embryological, hormonal, nutritional, patho-

physiological, pharmacological study because exact 

pathogenesis of RPL is still unclear. 

This research paper is approved by Ethical Committee of 

Mount Zion Medical College, adoor, Kerala-691556. 
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Background and Aims: The elevated levels of DNA damage, decreased efficacy of DNA repair and high susceptibility
to mutagens have been associated with type 2 diabetes mellitus. The Micronucleus (MN) is a condensed form of
chromatin with the appearance of small nuclei present in the cytoplasm and it is formed from chromosomal
fragments or intact whole chromosomes that lag behind at the anaphase stage of cell division. So the presence
of MN in cells reflect structural and numerical chromosomal aberrations arising during mitosis.
Materials and Methods: In the present study 50 cases of diabetic patients and 50 non diabetic patients were
taken for screening for Micronuclei (MN).
Results: In diabetic patients, the frequency of micronuclei were more than the control group. So it is significantly
elevated in type 2 diabetes patients. This is due to the elevated level of DNA damage in these patients.
Conclusion: The presence of micronuclei indicates the genomic instability and chromosomal damage. This can
be a predisposing factor for development of cancer. So this can be used as a biomarker for diagnosis of type 2
diabetes mellitus.
KEY WORDS: Micronucleus, Buccal Mucosa, Type -2 Diabetic Patients.
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mutagens have been associated with type 2
diabetes mellitus [2]. This genomic instability
leads to development of cancer.
The most important cause for development of
type 2 diabetes mellitus is oxidative stress [3].
Microvascular complications like neuropathy,
renal disease and macrovascular disease like
coronary artery disease, cerebrovascular disease

The high prevalence of type 2 diabetes mellitus
(DM2) is a public health problem in India.
Diabetes mellitus is a syndrome characterized
by chronic hyperglycemia due to defects in
insulin secretion, insulin action, or both [1]. The
elevated levels of DNA damage, decreased
efficacy of DNA repair and high susceptibility to
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and peripheral vascular disease are major cause
of morbidity and mortality in patients with type
2 diabetes mellitus [4]. There is an evidence of
an increased cancer risk in diabetic patients,
being more evident for primary liver cancer and
pancreatic cancer [5].
Micronucleus (MN) is a condensed form of
chromatin with the appearance of small nuclei
present in the cytoplasm and it is formed from
chromosomal fragments or intact whole
chromosomes that lag behind at the anaphase
stage of cell division [6]. So the presence of MN
in cells reflect structural and numerical
chromosomal aberrations arising during
mitosis, thus it can be used as a diagnostic
marker for cancer screening [7] Elisabeth
mullner et al., stated that the levels of buccal
MN in diabetic individuals are approximately
2-fold higher than in nondiabetic participants [8].
Shen Z.  MN in exfoliated buccal cells are a novel
and non-invasive biomarker of genomic
stability, formed during mitosis and represent
the loss of chromosome fragments or a whole
chromosome that failed to be incorporated in
the main nuclei. Genomic instability is a
hallmark of tumourigenesis [9,10]. Maria Grazia
Andreassi et al., stated that a significant
correlation between MN frequency and
telomere shortening that lead to genetic
instability and it is a biological marker for
cardiometabolic diseases and diabetes mellitus
[11]. Martinez-Pérez L et al., revealed that type
2 diabetes mellitus patients have significantly
more genetic damage (in terms of MN
frequency) than nondiabetics. This indicates that
MN may be a useful constituent in a panel of
biomarkers for the risk of diabetes [7].
AIMS AND OBJECTIVES
1. To identify  micronucleus in the buccal cells
of  diabetic patients and non-diabetics
2. To explore the possibility of application of
obtained data as screening test in  community

MATERIALS AND METHODS

and glacial acetic acid in the ratio of 3:1 and
stained with Giemsa and May-Grunwald’s stain.
About 1000 cells have been screened under the
microscope from each person. Obtained data
were analyzed and compared.

This is a case control study and it has been
conducted on 50 Type 2 diabetic patients and
age matched 50 controls. Buccal smears were
taken by wooden spatula and it was smeared
over the glass slide then fixed with methanol

OBSERVATIONS AND RESULTS

The prepared slides were screened by
microscope and according to the The Fenech
criteria: (a) a diameter between 1/16 and 1/3 of
the mean diameter of the main nucleus; (b)
non-refractivity; (c) no linkage or connection to
or overlap with the main nucleus; (d) the same
staining intensity as the nucleus; and (d)
location within the cytoplasm, the MN were
identified.
Table 1: Total number of Micronuclei (MN) identified in
both cases and controls.

Study 
group

Total No. of cells 
screened

Total No. of 
Micronuclei seen

Percentage

Cases 52000 151 0.29
Controls 50000 13 0.026

Table. 1  shows the total number of MN
identified in case group was 151 and in control
it was 13 only. The percentage of identified
micronuclei was more in cases than control
though the number of cells screened in the
control group was lesser than the case group.

Table 2: Presence of MN in case and control group.

Present Absent Percent 
Cases 47 3 94%

Controls 6 44 12%

 Study group
Micronuclei

Table 2. shows the maximum percentage of MN
were observed in the cases(94%) than control
group (12%).
Table 3: Distribution of Micronuclei (MN) according to
duration of Diabetes.

< 5yrs 5-10yrs >10ys
11 21 18

No. of 
Micronuclei 

21 54 76

Average no. of 
MN/case

1.9 2.57 4.22

Total No. of cases

Duration of Type 2 Diabetes 
mellitus

Table 3. shows the distribution of MN in various
cases according to the duration of diabetes
mellitus. In which , the maximum number MN
was present in patients having the type 2 DM
more than 10yrs. In case of 5-10yrs duration,
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the average no. of MN was 2.57. but it was very
less in patients having type 2 DM for less than
5yrs.
Table 4: Comparision of mean MN frequency between
case and control group.

Group Mean SD t’ value df p value
Case 3.02 1.463

Control 0.26 0.803
<0.000111.6941 98

Table.4 shows the mean MN frequency is more
in diabetic patients than control group and the
‘p’ value is < 0.0001 . This shows that  it is
statistically significant

Fig. 1: Showing the Distribution of MN according to
duration of Type 2 DM.

 

0
20
40
60
80

< 5yrs 5-10yrs >10ys

Duration of Type 2 Diabetes mellitus

Distribution of MN according to 
duration of Type 2 DM

Total No. of cases

no. of micronuclei seen

Fig. 2: Showing the Micronucleus.

Fig. 3: Showing the Micronucleus.

DISCUSSION

The diabetes mellitus is a major cause for
increase in morbidity and mortality around the
world. Identification of MN in exfoliated cells of
diabetic patients was done in this study. In case
group MN were found in 47 patients and in
control only from 6 persons we could find. In
this study, the mean MN frequency was more
(3.02) in case group whereas in control group it
was less (0.26).  This is consistent with a study
done by Martínez-Pérez L. M et al [7].
The average number of MN was more in patients
with more than ten years of duration of
diabetes. But in case of duration of less than
5yrs the MN frequency merely decreases. This
is due to the drug effect. According to Shaik NA
et al, the frequency of MN is more in patients
treated with glimepiride and pioglitazone [12].
Zuniga-Gonzalez et al found that the increased
frequency of MN levels in exfoliated buccal cells
in type1 and type 2 diabetic patients compared
with control group [13].  Elisabeth mullner et
al., stated that the levels of buccal MN in
diabetic individuals are approximately 2-fold
higher than in nondiabetic participants  [8]. This
is consistent with this study. Shen Z.  MN in
exfoliated buccal cells are a novel and
non-invasive biomarker of genomic stability,
formed during mitosis and represent the loss of
chromosome fragments or a whole chromosome
that failed to be incorporated in the main
nuclei. Genomic instability is a hallmark of
tumourigenesis [9,10]. Maria Grazia Andreassi
et al., stated that a significant correlation
between MN frequency and telomere
shortening that lead to genetic instability and it
is a biological marker for cardiometabolic
diseases and diabetes mellitus [11].
Martinez-Pérez L et al., revealed that type 2
diabetes mellitus patients have significantly
more genetic damage (in terms of MN
frequency) than nondiabetics. This indicates that
MN may be a useful constituent in a panel of
biomarkers for the risk of diabetes [7].
Cairns stated that assessment of micronuclei
(MN) in exfoliated buccal cells, might be of high
relevance in future as up to 90% of all cancers
are of epithelial origin [14].
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CONCLUSION

The micronuclei were observed in type 2
diabetes mellitus patients. The frequency of
micronuclei in diabetic patients was more than
that of the non diabetic individuals. The
presence of micronuclei indicates the genomic
instability and chromosomal damage. This can
be a predisposing factor for development of
cancer. So this can be used as a biomarker for
diagnosis of type 2 diabetes mellitus.

Conflicts of Interests: None
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ABSTRACT: AIM: Identification of micronuclei in exfoliated urothelial cells and comparison of this 

with Micronucleated cells from cervical smear. MATERIALS AND METHODS: This study included 50 

histopathologically confirmed cervical carcinoma patients and age matched 50 controls. Cervical 

smear and urine samples were collected from each patients then processed and stained. Slides were 

observed under microscope to detect micronucleus. About 200-500 cells were observed from each 

sample. RESULTS: The obtained data showed frequency of micronuclei present in urothelial cells 

were more than that of the cervical smear. The increase in number of micronucleus was observed as 

the stage of carcinoma advances. This indirectly helps in identification of severity of the carcinoma. 

CONCLUSION: Our study reveals that the identification of Micronucleated cells in urothelial cells can 

be used as a screening test in mass screening programs as it is an easy and reliable technique which 

can detect chromosomal instabilities rapidly.  

KEYWORDS: Micronucleus, cervical smear, urothelial cells, cervical carcinoma. 

 

INTRODUCTION: Screening of cervical cancer by Pap smear can diagnose pre-invasive cancer which 

can be easily and effectively treated. Though Pap smear is the most frequently used test in mass 

screening programs, it is not always feasible, as trained technicians, cytologists and good laboratories 

are needed for screening large number of women.(1) Micronucleus (MN) Assay is a rapid and newer 

technique which can detect genetic instabilities and contribute to cancer screening methods.(2) MN 

refers to a chromosomal fragment, to a whole chromosome which is not included in the daughter 

nuclei during cell division,(3) visible under microscope as a round or oval body almost 1/3rd of the size 

of the nucleus placed in the extranuclear vicinity originating from aberrant mitosis in any form.(4) So 

it provides a measure for both breakage as well as the loss of chromosome. Micronuclei can be 

detected in exfoliated cells of the buccal mucosa, urinary bladder, cervix and bronchi and seem to 

reflect chromatid and chromosome aberrations occurring in the proliferating basal layers.(2)  

 In this study, an attempt has been made to explore the possibility of utilization of MN 

frequency in urothelial cells to diagnose cancer cervix in early stages.  

 

MATERIALS AND METHODS: The present study was conducted in the department of Anatomy and 

for this study the cases were selected among those who attended the Gynecology OPD with 

complaints like pelvic pain, post coital bleeding, leucorrhoea and various menstrual disturbances. For 

all these patients PAP smear were taken and studied in detail. Based on the report received from 

histopathology the cases were divided into two groups, those positive accounted for our study group 

and the control group included those with negative results in the same age range. Total 50 cases and 

age matched 50 controls were included in this study.  
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PROCEDURE:  

Collection of Specimens:  

1. Cervical Smears: With the help of gynecologist, cervical sample was taken from the patient by 

scraping the cervix with wooden spatula. Scraped material was smeared over the glass slides. 

The slides were air dried and kept in the fixative in the proportion of 3 parts of methanol and 

one part of glacial acetic acid. These slides were stained with May-Grunwald and Giemsa.  

2. Urine Smears: Patients were asked to collect mid-stream urine samples in aseptic vials. These 

were processed within 3hrs of sample collection. The samples were washed in phosphate 

buffered saline with alternate centrifugations at 1200rpm for 10min. The pellets were smeared 

over the glass slides. The slides were air dried and kept in the fixative in the proportion of 3 

parts of methanol and one part of glacial acetic acid. These slides were stained with May- 

Grunwald and Giemsa. Stained and washed slides were observed for nuclear abnormalities 

under bright field Olympus microscope and Observations recorded and obtained data were 

tabulated.  

 

METHOD OF ANALYSIS: 200-500 cells /sample were identified as per the features given below and 

observed for various nuclear variants in urine and cervical smear.  

 

MN-Micronucleated Cells: 

● Less than 1/3rd diameter of the main nucleus. 

● On the same plane of focus. 

● Have the same colour, texture and refraction as the main nucleus. 

● Have smooth oval or round shape. 

● Clearly separated from the main nucleus. 

Observations were tabulated and subjected to various statistical analyses.  

 

RESULTS:  

 

Age range (in yrs.) 35-40 41-45 46-50 51-55 56-60 61-65 66-70 

Groups G1 G2 G3 G4 G5 G6 G7 

No. of cases 5 10 15 11 5 3 1 

Table 1: Case Distribution -Age Wise 

 

As shown in the Table. 1. The maximum number of cases have been observed in the age group 

46-50yrs. In this age group most of the cases were belong to stage IIB. The least number of cases 

were seen in the age group 66-70yrs. The pie chart (Fig. 1) shows, about 44% of the patients did 

having stage IIB carcinoma and stage IIIB comprise 34%.  
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Sample 
Total No. of cells 

screened 
MN 

positive 
% 

Cervical 
smear 

25000 145 0. 58 

Urine smear 20450 141 0. 69 

Table 2: Frequency of MN in Cervical  
Smear and Urine Sample 

 

More than 20, 000 cells have been screened and more than 100 MN cells were identified in both 

cervical and urine smears. From table. 2 the percentage of Micronucleated cells in urine smear (0. 

69%) was more than that of the cervical smear (o. 58%) 

 

Stages Smears MN cells Total No. of cells screened % 

I 
Cervical 7 4000 0. 175 

Urine 12 3170 0.378 

II 
Cervical 69 12500 0.552 

Urine 54 10240 0.527 

III 
Cervical 69 8500 0.812 

Urine 85 7040 1.207 

Table. 3: Comparison of Frequency of MN between Cervical 
 Smear and Urine Sample- Stage wise 

 

 From table. 3 in stage I, the percentage of MN cells (0.378%) in urine smear was more than 

that of the cervical smear (0.175%) but in stage II MN percentage is more in cervical smear (0.552). 

In stage III, the MN percentage is less in cervical smear than urine smear. There was a gradual 

increase in number of MN cells as the stage of carcinoma advances.  
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Stages Smears No. of patients MN cells  Mean Std. Deviation P value 

I 
Cervical 8 7  0.875 0.4 

0.0001 
Urine 8 12  1.5 0.76 

II 
Cervical 25 69  2.8 1.2 

0.0512 
Urine 25 54  2.2 0.9 

III 
Cervical 17 69  4.1 1.4 

0.0314 
Urine 17 85  5 0.86 

Table. 4: Comparison of Mean MN Frequency between Cervical  
Smear and Urine Sample in all Stages of cervical carcinoma 

 

 Table. 4 shows the statistical analysis, mean, standard deviations and P values were 

calculated. In stage I, there was a statistically significant difference observed between the frequency 

of MN in cervical smear and in urine sample (P=0.001) but in case of stage two there was a little 

statistically significant difference in frequency of MN between the cervical and urine smears 

(P<0.0512). In stage III, the MN frequency is significantly more in urine smear than that of the 

cervical smear. 
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DISCUSSION: Long exposure of cells to environmental pollutants (mutants and carcinogens) leads to 

abnormal growth, invasion of tissue and disruption of normal functions. It is a complex phenomenon 

which results in carcinoma. Cancer is responsible for about 12% of total deaths throughout the 

world.(5) Statistics reveal that about 4 cases of every 5 cervical cancers occur in those countries that 

are without screening programmes.(6) Almost 500,000 new cases per year are diagnosed every year 

of which 79% reported from the developing countries.(6) 

Early menarche, early marriage, first child birth at an early age, multiparity, poor genital 

hygiene, illiteracy, low socio-economic status, multiple sexual partners, viruses like herpes simplex 

virus (HSV), human papilloma virus (HPV) and human immunodeficiency virus (HIV)(6) are some of 

the common identified risk factors playing major role in the development of cervical carcinoma.(7) 

Cervical cancer very rarely develops in less than 15 yrs of age and is more commonly seen after mid-

thirties.(8) 

Also in literature, multiparous women have been reported to be more prone to develop 

cervical cancer than nulliparous.(9),(10),(11) The relative risk of cervical adeno-carcinoma also increases 

with more number of induced abortions.(12),(13) The majority of human cancers are caused by tobacco, 

synthetic and natural chemicals of occupational, environmental, medical and dietary components.(2) 

Malnutrition, vitamin deficiency, personal unhygienic life-style and illiteracy makes the individuals 

prone for infections.(1),(14),(15)  

Chemical carcinogens cause structural alteration in the DNA leading to genomic instabilities 

which is observed as chromosomal anomalies, being contributed by direct exposure of the DNA of the 

epithelial cells to nicotine, conicotine, aromatic polycyclic hydrocarbons and aromatic amines.(8),(16) 

HPV was observed to be the frequent cause of intraepithelial squamous lesion and invasive cancers of 

the cervix.(17)  

Factors like sexual activeness at early age, multiple sexual partners and sex with a man having 

penile warts have been observed to further increase the risk of being infected with HPV.(8) Alcohol, by 

triggering the malignant transformation of HPV lesions indirectly influences the development of 

cervical carcinoma.(18),(19)  

 Long term use of oral contraceptives have also been found to be associated with increased 

risk of cervical carcinoma as observed at NCI and other cancer centres.18 The greater number of 

micronucleus were seen in patients having risk factors than those who do not having any risk 

factors.(2)  

The age-range of the patients varied from 21-70 yrs at detection. Significant damage in the 

form of carcinoma in situ to invasive phase was observed only in patients who were 21-30 and 51-60 

years of age.(1),(2)  

Age has an impact on the incidence of cervical cancer.(20) Mild to moderate dysplasia was 

observed to be the most frequent type in women 25 - 29 years of age; severe dysplasia and carcinoma 

in situ were reported in women in the age group of 35 to 39 years, while invasive carcinoma was 

commoner in women older than 50 years.(1) 

In the present study, more than 70% of the cases were in 41-55 yrs of age group being 

maximum in 46-50 yrs i. e. around 41% and about 10% each in G1 & G5. Only 8% of the cases were 

found between 61-70 yrs of age. (Table no. 1) The minimum age is 38 and maximum is 69 years in the 

study group and 27-71 years of age in control group. These findings were confirmed the reports of 

Gandhi et al.  



DOI: 10.14260/jemds/2015/751 

ORIGINAL ARTICLE 

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 4/ Issue 30/ Apr 13, 2015         Page 5147 

 

In our study, the histological type of cervical carcinoma in all patients was found to be 

squamous in origin. Epidemiologically, squamous cell carcinoma of the uterine cervix and its 

precursor and squamous intraepithelial lesion (Cervical intraepithelial neoplastic grade 1-3) are the 

commonest forms of carcinoma cervix, almost in 99% of the cases.  

In the study group, 8 out of 50 patients were in stage 1 (stage 1A=0, stage IB=8), almost 50% 

of the cases were in stage II (stage IIA=3, stage IIB=22) and rest 17 patients (34%) were in stage III 

(stage IIIA=0, stage IIIB=17) (Fig. 1). 

The percentage of MN in urine samples (0.69%) was observed more than that of the cervical 

smear (0.58) (Table no. 2). The percentage of MN frequency increased with advancing stages of 

cervical carcinoma. In stage I, the percentage of MN cells (0.378%) in urine smear was more than that 

of the cervical smear (0.175%) but in stage II MN percentage is more in cervical smear (0.552). In 

stage III, the frequency of MN was more in urine samples (1.207) than cervical smears (0.812)       

(Table. 3). 

Gandhi et al. reported that in stage I, the significant number of MN cells were observed in 

cervical smear whereas in stage II and III the MN cells were more in urothelial cells.(2) 

As per our observations the number of MN was significantly higher in stages IIB and IIIB 

between 46-55 years of age where the carcinoma in situ is formed or invades the neighboring tissues. 

Even at this stage the survival rate is around 50-60% if treated immediately with surgery followed by 

radiotherapy. This is consistent with Gandhi, et al. statement, there the frequency of MN in patients 

was significantly higher when compared to controls and the highest frequency of MND cells (0.928) 

was observed in stage IIIB.(1)  

MN test in cervical smear has better efficiency and better sensitivity, i. e. positive predictivity 

than in urothelial cells. However, the negative predictivity is better for the latter test.(21)  

 

CONCLUSION: Our study reveals that the identification of Micronucleated cells in urothelial cells can 

be used as a screening test in mass screening programs as it is an easy and reliable technique which 

can detect chromosomal instabilities rapidly.  
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ABSTRACT: The anatomic and morphologic variations of the left vertebral artery are significant for 

diagnostic and surgical procedures in the head and neck region. This study was conducted on 30 

cadavers (Male-25, female-5) during routine dissection in the Department of Anatomy. Origin, course 

and termination of left vertebral artery from the arch of aorta were observed. Diameters at various 

level (1st, 2nd, 3rd & 4th part) and length of the prevertebral part of left vertebral artery were 

measured. Results showed, the average diameter of left vertebral artery that took origin from arch 

aorta was 5.4mm and average length of prevertebral part of left vertebral artery is about 7.2 cm. The 

narrowest part of the left vertebral artery was 2nd part and its average diameter was 4.7mm. These 

measurements are helpful in identifying the difficulties in catheterization and angiographic studies. 

KEYWORDS: vertebral artery, arch of aorta, cervical vertebra, variation. 

 

INTRODUCTION: Variations in the branching pattern of aortic arch are due to variations in the 

extent of the fusion and absorption of some of the aortic arches into the aortic sac.[1] The unusual 

origin of left vertebral artery (LVA) is often from the aortic arch between the left common carotid 

artery and the left subclavian artery.[2] Normally, the vertebral artery arises from the superoposterior 

aspect of the first part of the subclavian artery. It passes between longus colli and scalenus anterior 

muscle, behind the common carotid artery and the vertebral vein through the foramina in the 

transverse processes of all of the cervical vertebrae except the seventh, curves medially behind the 

lateral mass of the atlas and enters the cranium via the foramen magnum. At the lower pontine 

border it joins its fellow to form the basilar artery.[3] In the present study, the origin, course, 

developmental origin, diameters at various level and clinical significance of the left vertebral artery 

from the arch of aorta have been discussed. 

 

MATERIALS AND METHODS: This study was conducted on 30 cadavers (Male-25, female-5) during 

routine dissection in the Department of Anatomy. The thoracic cavity was opened by cutting through 

the costochondral junctions and removing the sternum and costal cartilages. The lungs and pleura 

were removed, superior vena cava and brachiocephalic veins cleared then pericardium opened to 

expose heart and ascending aorta. Nerves and connective tissues were removed to expose the 

branches of the aortic arch. Origin, course and termination of left vertebral artery were observed. 

Diameter at various levels (1st, 2nd, 3rd & 4th part) (By using Vernier caliper) and length of the 

prevertebral part of left vertebral artery were measured. Photographs of the variant origin of the left 

vertebral artery was taken using digital camera (Canon – 16.0 megapixels) 
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RESULTS: 

 

Cadaver 

no. 

Passing 

through 

Left vertebral artery 

Prevetebral 

length 

(cm) 

1st part 

Diameter 

(mm) 

2nd part 

Diameter 

(mm) 

3rd part 

Diameter 

(mm) 

4th part 

Diameter 

(mm) 

Average 

Diameter 

(mm) 

1. C5 7.2 5.6 4.2 4.5 4.8 4.8 

2. C5 6.6 6.4 5.4 5.8 5.0 5.7 

3. C4 7.8 6.2 5.0 6.0 5.2 5.6 

Table 1: Various measurements of left vertebral artery from three cadavers 
 

Among 30 cadavers, origin of left vertebral artery from arch of aorta was observed in 3 

cadavers.  In all the three cadavers (fig. 1, 2), it originated from arch of aorta in between the left 

common carotid artery and the left sub clavian artery and in two cadavers it passed through  

transverse foramen of C5 vertebra but in one case it was passing through C4 vertebra. The maximum 

length of the prevertebral segment was 7.8cm. The average diameter of left vertebral artery that took 

originated from arch of aorta was 5.4mm. we observed the average minimum diameter was 

measured in the second part of the left vertebral artery i.e. around 4.7mm and the average maximum 

diameter was in first part, measured around 6.1mm. 

 

 
 

 

 

 

 BCT- Brachiocephalic trunk. 

 LCCA- Left common carotid artery. 

 LVA- Left vertebral artery. 

 LSA- Left subclavian artery. 

 

Fig. 1: Showing origin of left  
Vertebral artery from the arch of aorta 
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 BCT- Brachiocephalic trunk. 

 LCCA- Left common carotid artery. 

 LVA- Left vertebral artery. 

 LSA- Left subclavian artery. 

 

DISCUSSION: The vertebral artery is classically described as first branch of the subclavian artery. 

Multiple variations in the origin of the vertebral artery have been reported in the literature, such as it 

can arise from the aortic arch, the common carotid or the internal carotid arteries.[4] The LVA varies 

in origin more than the right. A case of bilateral anomalous origin of the vertebral artery from the 

aortic arch is also reported.[5] 

Most frequently (2.4-5.8%) the LVA arises directly from the aortic arch between the left 

common carotid artery and left sub clavian artery.[5,6] Jayanthi, et al. stated that the frequency of 

origin of the LVA from the aortic arch is in the range of 1–3% of cases and normal three-branched 

arrangements of the aortic arch are reported in 64.9% of cases.[1] According to Sumit et al, out of 75 

cadavers 58 (77.3%) were having the normal three branched arrangements but, the origin of LVA 

from aortic arch was found in 6 cadavers (8%). It is coming under Adachi’s classification type III.[7] 

Nurcan et al, have observed the diameter of the LVA at its origin was 5.51 mm and the diameter of the 

RVA was 4.54 mm. But both were entered through the transverse foramen of the C6 vertebra.[8] 

Beata et al, have reported that the two vertebral arteries are usually unequal in size; the left is 

frequently larger than right one. The diameter of the LVA was 6 mm and it entered through C3 

foramen transversarium.[9] But Kubikova et al, have stated that the LVA usually enters the sixth 

cervical foramina transversaria (88%).[10] only in 5–7% cases the left vertebral artery will enter 

seventh or fifth cervical vertebra.[11] In contrast to the above said statement Adachi (66.66%) and 

Yamaki (43.3%) have observed that the LVA commonly enters through C5 foramina 

transversarium.[10]  Paniker et al have said that the diameter of left vertebral artery at its origin was 

3.1 mm as compared to that of the right, which had a diameter of 6.5 mm at origin.[12] But Haifa et al, 

have observed that the mean diameter of the LVA was 5.5 mm.[13] 

Fig. 2: Showing origin of left vertebral 
artery from the arch of aorta 
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Compared with the above mentioned literatures, in the present study, from three cadavers, it 

originated from arch of aorta in between the left common carotid artery and the left subclavian artery 

and in two cadavers it passed through transverse foramen of C5 vertebra. This is consistent with 

Adachi and Yamaki’s findings. But in one case it was passing through C4 vertebra. The maximum 

length of the prevertebral segment was 7.8cm. The average diameter of left vertebral artery that took 

originated from arch of aorta was 5.4mm. This finding was consistent with findings in Haifa et al. 

study.  we observed the average minimum diameter was measured in the second part of the left 

vertebral artery i.e. around 4.7mm and the average maximum diameter was in first part, measured 

around 6.1mm. These measurements are helpful in identifying the difficulties in catheterization and 

angiographic studies. 

Anatomical and morphological variations of the vertebral artery are of great importance in 

surgery, angiography, and all non-invasive procedures.[13] Anomalous vertebral artery origins also 

represent a potential pitfall at diagnostic cerebrovascular imaging. One or both vertebral arteries 

may be wrongly assumed to be occluded or diseased, either by eluding catheterization during 

angiography or by lying outside the region of interest during noninvasive studies such as CT 

angiography, MR angiography, or Doppler sonography.[5] According to the literature, most patients 

with anatomic variation of the left vertebral artery are clinically asymptomatic. Some patients 

complained of dizziness, but this was thought to have no association to the anomalous origin of the 

left vertebral artery.[9] 

The most frequent pathology affecting the extracranial vertebral artery is atherosclerosis. The 

commonest site of which, according to Fischer et al. is at the origin of vessel from subclavian artery.[8] 

A variant origin of vertebral artery of this kind may favour cerebral disorders because of alterations 

in cerebral haemodynamics.[14,15] Although overall incidence of variant origin of prevertebral segment 

of vertebral artery is very low, it is extremely important to be aware of these complications in such 

patients.[15] Vertebral artery anomalies can cause ischemia as well as infarction of the brain stem and 

cerebellum if the vertebro-basilar axis is left dominant and communication at the arterial circle of 

Willis is poor.[2] Anomalous origins may lead to altered haemodynamics and predispose the patient to 

intracranial aneurysm formation. Endovascular therapy of intracranial aneurysms can be performed 

before they present clinically as subarachnoid hemorrhages.[16] 

 

Embryological Origin: The intersegmental arteries are 30 or more branches of the dorsal aorta. 

They originate from the branchial aortic system. Initially the vertebral artery emerges being formed 

by the longitudinal anastomosis of the cervical segmental arteries. Usually the first part of vertebral 

artery develops from proximal part of dorsal branch of seventh cervical intersegmental artery 

proximal to postcostal anastomosis. The second part is derived from longitudinal communications of 

the postcostal anastomosis.[5] In the present case, the left sixth dorsal intersegmental artery might 

have persisted as the first part of vertebral artery hence Left vertebral artery was arising from arch of 

aorta. 
 

CONCLUSION: Knowledge of potential vertebral artery origin variants appears to be mandatory for 

planning aortic arch surgery or endovascular interventions. Surgeons must be aware of possible 

variations of the major arteries and be able to identify them. This is very important for appropriate 

invasive techniques in order to achieve desired objectives and to avoid major complications 

especially during vascular surgery. 
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