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ABSTRACT

Abnormal uterine bleeding is a serious problem agnaiomen of late reproductive age. Cervical canseone of
the reasons of AUB and Pap smear is the best wagidgnose it. Blood has negative effects on Papasme
especially in AUB with great blood. One of the @ffee solutions for lysing RBC is Carnoy’s. Thiadst aims to
compare two methods of fixation in bloody Pap snisa€arnoy’s and normal spray in samples from womvéh
AUB. This study was done on 204 bloody Pap smean ff02 women with AUB that referred to Zeinabiel an
Faghihi hospitals of Shiraz University of Medica&i&ices from2012-2013. After observing uterineditegin each
subject, two samples were provided using usualdPagar method; one of the slides was fixed by nospraly and
the other slide fixed by Carnoy’s solution for20naies. After staining (Papanicolaou method), twéhpkogists
performed a double-blind trial to analyze them. ®analysis was done using SPSS. 82 samples didawet cell
adequacy. Squamous cells in Carnoy’s-fixed slide®wnore than spray-fixed ones (p=0.024). The des@eén the
number of RBC on slides and the increase in thetglaf slides in Carnoy’s-fixed samples were miivan spray-
fixed slides (p=0.001), while identifying inflamrogt cells(p=0.832) and microbial factors (p=1) iroth methods
showed no significant difference. Carnoy’s soluti@m be used as an effective fixative in bloody Sapar from
women with abnormal uterine bleeding.
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INTRODUCTION

Abnormal uterine bleeding is a prevalent and ssrjgroblem among women of late reproductive agelfd fauses
include the following factors: being in menopauges lack of ovulation, using exogenous estrogemdometritis,
atrophic vaginitis, having cervical cancer[2]. Blewy due to pathologic causes among women of thges is more
than young women. The evaluation of abnormal uebieeding includes taking the patient’'s medicatdry,
physical examination, cytology analysis (Pap smeamlometrial biopsy[3]. As mentioned before, cea/cancer is
one of the main causes of uterine bleeding thatiigently best diagnosed by taking a Pap smeaiinBtine past six
decades, Pap smear has been a screening metheddanzer and cervical cancer debris resultedamaHuction of
cervical cancer mortality to about 70% [4]. In ayfehe study of the endometrial carcinoma, the isigitg of Pap
smear in identifying endometrial carcinoma was reggbto be 28% [5]. A good Pap smear should corgafficient
squamous and endocervical cells and also provigeod cytology sample from transitional zone andoeerdvix
[6]. Bloody cervical cells are considered as onetlug prevalent cytology errors that can interfenethe
interpretation of Pap smear results [7].
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In Bentz et al's study (2002); bloody smears hatiposed 12.7% of unsatisfactory Pap smears by tiejn method
[8]. In Jamali Zavvareh et al's study (2007) in Tatis Imam Khomeini Hospital, red globules existed.7% of
Pap smear samples [9]. In Ghasemi et al's stud@gRA 1% of clients had bleeding at the time of glamg [10]. In
another study by Lotfinezhad et al (2002), 10.7%rtfatisfactory Pap smears were covered with blbbd

According to the mentioned results, bloody smeaes @nsidered as one of the most important cytoldgi
challenges especially in AUB in which the great amiof blood prevents taking a Pap smear and cdbegzatient
to miss follow-up and treatment process. Fixatisrone of the remarkable aspects of histology amaatrect
implementation allows cytologists and pathologist®bserve cellular changes faster and easieref@ift solutions
are used for fixation and cleaning blood from Pagear samples such as acetic acid, liquid mediacgrutich-red,
while each of them has its own specific defectduitiong reduction of the clarity of cells and thromsbformation.
One of the most effective solutions in the hemalydired globules is Carnoy's solution (ethandipmtiorm, acetic
acid, 6:3:1) [12].To have a better investigatiomri@y's solution can be used to clean blood froraasmbefore
staining the sample. Carnoy's solution is also usefik other tissues including stomach, esophagugoid and
breast. In Shamsi’s study, it was used in cytologgrder to clean bloody samples of Pap smeantieat covered
with blood due to contact bleeding (little bloodhe present study aims to compare two methodsxafidin of
Bloody Pap smear slides by Carnoy's solution anthabfixative spray in samples from women with atmal
uterine bleeding.

Materials and Methods: This experimental study wase during 2012-2013 in Women’s Health Zeinabial a
Shahid Faghihi Hospitals of Shiraz University of dital Sciences. 204 bloody Pap smear slides fracé#nvical
cells of 102 women with abnormal uterine bleedinfjo had referred to the hospital and had bleedinigeatime of
sampling were studied. The sample size was detedmatcording to the clarity of slides in spray-fixand
Carnoy’s-fixed methods with a difference of 18%wiexn the two methods with a statistical power ¢¥8nd a
95% confidence interval. The entire slides werevigled from cervical cells that were covered witbhdd during
sampling due to abnormal uterine bleeding. Celksiaobd from the cervix were distributed thinly aenenly on a
glass slide and samples were promptly fixed by @dsnsolution and normal spray fixatives.

In the present study, 40-60 year old women whobesh married at least once and suffered from abadautarine
bleeding, had no sexual intercourse within lash@drs. They had not used vaginal shower or anydabts within
last 48 hours and vaginal cream within the lastkni@sfore sampling.

Study participants signed a written informed cohs€he sample collectors and a cytologist askedotrticipants

to fill in a questionnaire including demographifoirmation and specialized data related to womeissates. Each
patient was placed in the lithotomic position angpaculum was slowly inserted in their vaginas. ttater was

used to drive the speculum. The cervix and vagiaeevearefully examined. After observing uterineeblieg, two

Pap smear samples were taken from each patietighysual method. Then one of the samples was fixatbrmal

spray fixative and the other one was fixed by Cgisgolution for 20 minutes. Samples were providea criss-

cross manner in order to avoid bias. For the fiegtent, sample 1 and sample 2 were fixed by nofixalive spray

and Carnoy'’s solution and for the next patient dampand sample 2 were fixed by Carnoy’s solutind aormal

fixative spray, respectively.

A pathologist determined the percentage of bloodeaoh slide based on the number of red globulesath
microscopic field of vision [13]. In the presentidy, the clarity of slides was categorized basetherpercentage of
slides covered with blood and the quality of stagnihe core and cytoplasm as follows: good (0-4G¢rage (40-
70%) and bad (70-100%). The clarity of slides watednined in the following categories: good cowershg and
cytoplasm (proper staining), average (weak/ prepaning) and bad (weak core and cytoplasm stajity13].

Then the samples were stained using Papanicolathothand were studied by two cytologists using detind
trial and results were recorded.

The data were statistically analyzed using SPS8vaoé. Results from studying Carnoy’s solution apday-fixed
slides in both methods were compared based on stegats. This study used the statistical tests eff-tést,
McNemar and Wilcoxon.

Results: In this study, out of 204 slides providiein cervical cells, 82 did not have the necessatiyadequacy.
Demographic data showed that the mean age of glilie mean age of the first marriage and the meamarche
age was 45.43, 17.39 and 13, respectively. Theageeduration of menstruation and average interfal o
menstruation was 10.14 and 28.68, respectively3983of women had irregular menstruation and 16.7%ewe
menopause. The median of the number of pregnamt@ésery and abortion was 4, 4 and 0, respectively
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In the present study, cell adequacy of slides wagstigated by the presence of squamous, columndr a
transitional zone cells in Carnoy’s-fixed and spfiagd slides. Results showed that the presenagoamous cells
in Carnoy’'s-fixed slides was more than spray-figides and the difference was significant basedvieiNemar
statistical test (p=0.024). This shows that Caramglution had more power in cleaning blood from stides but
the presence of columnar cells and transitionakzonCarnoy’s-fixed and spray-fixed slides was saene. The
endometrial cells were also present.

The percentage of blood on slides in both methoats determined based on the number of red globutemwhe
microscopic field of vision. The difference betwettte mean percentages of slides covered by bloodoth
methods was statistically significant (figures 1, Phe mean number of slides covered by blood iaysfixed was
67.99%,while it was reduced to 49.75%, respectiypl0.001)in Carnoy’s-fixed slides. The clarity Garnoy’s-
fixed slides was more than spray-fixed slides (p6Q)(figures 3,4). In this study, there was no ®igant
difference between both methods in identifying anfmatory cells, pathogenic organisms, metaplastd a
Keratinized cells. There were no abnormalitiespfteslial and columnar cells in both methods.

g

g |
Figure 3: Spray-fixed smears Figure 4: Carnoy's-fixed smears

Discussion: Bloody Pap smear has been one of ttiepaiblems of cytologists in studying samples. Tihés

brought about changes in popular techniques ofshagar. Using materials such as Saponin, thin prdpgtorich-

red solution can reduce red globules from samglés 15]. It is obvious that using a solution whitds the feature
of cleaning the blood from surface of slides. Besidhe fixation of cells has a great importancehi popular
technology of Pap smear. Carnoy’s solution is atterazed by lysing red globules in different stagégixation of

pathology samples. This solution has been useddardo fix tissue samples of breast, thyroid, lie@d womb.

Carnoy'’s solution has also been used in cytologpa($si’'s study) to clean Pap smear bloody samplesred with

blood due to contact bleeding (little blood). Carstsolution clean the great amount of blood wtegfsts in Pap
smear samples of women with abnormal uterine bhggdiThe present study investigated different aspefcthis

guestion.

The criteria for cell adequacy included the preseotsquamous cells, columnar cells and cells ftamsitional
zone. Shahidoleslam et al's study (2004) usedphep method in the U.S. They examined 57296 thap gamples
during 1 year. About 4767 samples were satisfadiefgre reprocessing (8.32%), while 2593 samplee wevered
with blood. After the repeated fixation by a thirep solution to which acid citric was added, 1638 of 2593
samples had reached cell adequacy level [16]. Besiithe present study showed that cell adequadycall clarity
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in Carnoy's-fixed slides was more than spray-fisides. The present study also indicated that Gésreplution
remarkably causes a reduction in the number oflaloules on the slide and an increase in its glarit

In another study, Shamsi et al ( 2008) comparetd@és solution and ethyl alcohol 96% in fixatiohRap smear
bloody samples that were covered with blood assaltref contact bleeding (little blood) in Shirdhey aimed to
study 410 out of 450 samples had the necessarpdetiuacy. Results showed that the presence ofmsmsaand
columnar cells in Carnoy's-fixed slides was moamtthat of the alcohol-fixed ones. The reductiothinnumber of
red globules on slides and the increase of clamit@arnoy's-fixed slides was more than alcoholdixmes [17]. In
Nicolasagoff et al's study (2002) that was donagshin prep method, 455 out of 583 unsatisfactanyples were
repeatedly fixed using a thin prep solution to whacid acetic had been added and finally 257 saripdeame
satisfactory or SBLB (satisfactory but limited) ab@B samples remained unsatisfactory [18].

The results from earlier and the present study stimat cleaning blood from slides by solutions thete red
globules may result in better identification of amous, columnar and transitional zone cells andigeoa more
desirable cell adequacy. In this study, the difieeesbetween identification and distribution of amfimatory cells,
microbial factors, metaplastic and keratinized <@&tl both methods was not significant. In the pnestudy, the
ability of Carnoy's solution in identification ofervical abnormalities was based on the BethesdtersysThe
findings were based on studying general classifinabf abnormalities and identification of abnorities of
squamous and glandular cells according to cytofogm; no abnormalities were seen in epithelial @otbmnar
cells in both methods. The presence of endometeidd in Carnoy's-fixed and spray-fixed slides wassame.

Tablel. Comparing the mean percentage of bloody sraks in spray-fixed and Carnoy’s-fixed slides

ethod ,
Criteria Spray Carnoy’s

Mean | SD Mean | SD
°67.99| 29.25| 49.74 3351

P-value 0.001

Percentage of Bloody Slid

Table2. Comparing the median and quartile range ofhe clarity of slides in spray-fixed and Carnoy’s-ixed slides

thod ,
Criter Spray Carnoy’s
. . Median | Quartile Rangel Median | Quartile Range
Slide’s Clarity 3 (2-3) > (1-3)
P-value 0.001

*1: Good Clarity 2: Average Clarity : Bad Clarity

The study results revealed that Carnoy's solutamhadpositive effect on the fixation of Pap smdaodly slides that
were greatly covered by blood. This solution iadéfective on lysing red globules from slides andy increase
the clarity, provide a better identification of sgous cells and consequently increase the celluadgg As a

popular method, Carnoy's solution is an effectivative in Pap smear bloody slides and has no &ffea the

identification of endometrial cells and their abmatities. The results of this study can be notibgdealthcare and
treatment administrators to provide Pap smear ssniplthe first reference of patients even in cdd#@eeding, and
consequently reduces specialists' and midwivesegnabout low quality of slides that makes pasendt to show
off again for providing Pap smear and continuing tileatment process.

It is suggested to repeat this study using diffepemcentages of acid acetic in Carnoy's solutwaparing different
kinds of Carnoy's solution) and to compare thenmw#ch other with a bigger sample size.
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