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ABSTRACT 
 
Abnormal uterine bleeding is a serious problem among women of late reproductive age. Cervical cancer is one of 
the reasons of AUB and Pap smear is the best way to diagnose it. Blood has negative effects on Pap smear 
especially in AUB with great blood. One of the effective solutions for lysing RBC is Carnoy’s. This study aims to 
compare two methods of fixation in bloody Pap smear by Carnoy’s and normal spray in samples from women with 
AUB. This study was done on 204 bloody Pap smear from 102 women with AUB that referred to Zeinabieh and 
Faghihi hospitals of Shiraz University of Medical Sciences from2012-2013. After observing uterine bleeding in each 
subject, two samples were provided using usual Pap smear method; one of the slides was fixed by normal spray and 
the other slide fixed by Carnoy’s solution for20 minutes. After staining (Papanicolaou method), two pathologists 
performed a double-blind trial to analyze them. Data analysis was done using SPSS. 82 samples did not have cell 
adequacy. Squamous cells in Carnoy’s-fixed slides were more than spray-fixed ones (p=0.024). The decrease in the 
number of RBC on slides and the increase in the clarity of slides in Carnoy’s-fixed samples were more than spray-
fixed slides (p=0.001), while identifying inflammatory cells(p=0.832) and microbial factors (p=1) in both methods 
showed no significant difference. Carnoy’s solution can be used as an effective fixative in bloody Pap smear from 
women with abnormal uterine bleeding. 
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INTRODUCTION 
 

 Abnormal uterine bleeding is a prevalent and serious problem among women of late reproductive age [1]. Its causes 
include the following factors: being in menopause ages, lack of ovulation, using exogenous estrogens, endometritis, 
atrophic vaginitis, having cervical cancer[2]. Bleeding due to pathologic causes among women of these ages is more 
than young women. The evaluation of abnormal uterine bleeding includes taking the patient’s medical history, 
physical examination, cytology analysis (Pap smear), endometrial biopsy[3]. As mentioned before, cervical cancer is 
one of the main causes of uterine bleeding that is currently best diagnosed by taking a Pap smear. During the past six 
decades, Pap smear has been a screening method in pre-cancer and cervical cancer debris resulted in the reduction of 
cervical cancer mortality to about 70% [4]. In one of the study of the endometrial carcinoma, the sensitivity of Pap 
smear in identifying endometrial carcinoma was reported to be 28% [5]. A good Pap smear should contain sufficient 
squamous and endocervical cells and also provide a good cytology sample from transitional zone and endocervix 
[6]. Bloody cervical cells are considered as one of the prevalent cytology errors that can interfere in the 
interpretation of Pap smear results [7].  
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In Bentz et al’s study (2002); bloody smears had composed 12.7% of unsatisfactory Pap smears by thin prep method 
[8]. In Jamali Zavvareh et al’s study (2007) in Tehran’s Imam Khomeini Hospital, red globules existed in 7.7% of 
Pap smear samples [9]. In Ghasemi et al’s study (2006), 11% of clients had bleeding at the time of sampling [10]. In 
another study by Lotfinezhad et al (2002), 10.7% of unsatisfactory Pap smears were covered with blood [11].  
 
According to the mentioned results, bloody smears are considered as one of the most important cytological 
challenges especially in AUB in which the great amount of blood prevents taking a Pap smear and causes the patient 
to miss follow-up and treatment process. Fixation is one of the remarkable aspects of histology and its correct 
implementation allows cytologists and pathologists to observe cellular changes faster and easier. Different solutions 
are used for fixation and cleaning blood from Pap smear samples such as acetic acid, liquid media and cytorich-red, 
while each of them has its own specific defects including reduction of the clarity of cells and thrombus formation. 
One of the most effective solutions in the hemolysis of red globules is Carnoy's solution (ethanol, chloroform, acetic 
acid, 6:3:1) [12].To have a better investigation, Carnoy's solution can be used to clean blood from smears before 
staining the sample. Carnoy's solution is also used to fix other tissues including stomach, esophagus, thyroid and 
breast. In Shamsi’s study, it was used in cytology in order to clean bloody samples of Pap smear that were covered 
with blood due to contact bleeding (little blood). The present study aims to compare two methods of fixation of 
Bloody Pap smear slides by Carnoy's solution and normal fixative spray in samples from women with abnormal 
uterine bleeding. 
 
Materials and Methods: This experimental study was done during 2012-2013 in Women’s Health Zeinabieh and 
Shahid Faghihi Hospitals of Shiraz University of Medical Sciences. 204 bloody Pap smear slides from the cervical 
cells of 102 women with abnormal uterine bleeding  who had referred to the hospital and had bleeding at the time of 
sampling were studied. The sample size was determined according to the clarity of slides in spray-fixed and 
Carnoy’s-fixed methods with a difference of 18% between the two methods with a statistical power of 80% and a 
95% confidence interval. The entire slides were provided from cervical cells that were covered with blood during 
sampling due to abnormal uterine bleeding. Cells obtained from the cervix were distributed thinly and evenly on a 
glass slide and samples were promptly fixed by Carnoy's solution and normal spray fixatives. 
 
In the present study, 40-60 year old women who had been married at least once and suffered from abnormal uterine 
bleeding, had no sexual intercourse within last 24 hours. They had not used vaginal shower or any lubricants within 
last 48 hours and vaginal cream within the last week before sampling.  
 
Study participants signed a written informed consent. The sample collectors and a cytologist asked the participants 
to fill in a questionnaire including demographic information and specialized data related to women’s diseases. Each 
patient was placed in the lithotomic position and a speculum was slowly inserted in their vaginas. Hot water was 
used to drive the speculum. The cervix and vagina were carefully examined. After observing uterine bleeding, two 
Pap smear samples were taken from each patient by the usual method. Then one of the samples was fixed by normal 
spray fixative and the other one was fixed by Carnoy’s solution for 20 minutes. Samples were provided in a criss-
cross manner in order to avoid bias. For the first patient, sample 1 and sample 2 were fixed by normal fixative spray 
and Carnoy’s solution and for the next patient sample 1 and sample 2 were fixed by Carnoy’s solution and normal 
fixative spray, respectively. 
 
A pathologist determined the percentage of blood on each slide based on the number of red globules in each 
microscopic field of vision [13]. In the present study, the clarity of slides was categorized based on the percentage of 
slides covered with blood and the quality of staining the core and cytoplasm as follows: good (0-40%), average (40-
70%) and bad (70-100%). The clarity of slides was determined in the following categories: good core staining and 
cytoplasm (proper staining), average (weak/ proper staining) and bad (weak core and cytoplasm staining) [12,13].  
 
Then the samples were stained using Papanicolaou method and were studied by two cytologists using double-blind 
trial and results were recorded. 
 
The data were statistically analyzed using SPSS software. Results from studying Carnoy’s solution and spray-fixed 
slides in both methods were compared based on data sheets. This study used the statistical tests of thet-test, 
McNemar and Wilcoxon. 
 
Results: In this study, out of 204 slides provided from cervical cells, 82 did not have the necessary cell adequacy. 
Demographic data showed that the mean age of clients, the mean age of the first marriage and the mean menarche 
age was 45.43, 17.39 and 13, respectively. The average duration of menstruation and average interval of 
menstruation was 10.14 and 28.68, respectively. 83.3% of women had irregular menstruation and 16.7% were 
menopause. The median of the number of pregnancies, delivery and abortion was 4, 4 and 0, respectively. 
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In the present study, cell adequacy of slides was investigated by the presence of squamous, columnar and 
transitional zone cells in Carnoy’s-fixed and spray-fixed slides. Results showed that the presence of squamous cells 
in Carnoy’s-fixed slides was more than spray-fixed slides and the difference was significant based on McNemar 
statistical test (p=0.024). This shows that Carnoy’s solution had more power in cleaning blood from the slides but 
the presence of columnar cells and transitional zone in Carnoy’s-fixed and spray-fixed slides was the same. The 
endometrial cells were also present. 
 
The percentage of blood on slides in both methods was determined based on the number of red globules within the 
microscopic field of vision. The difference between the mean percentages of slides covered by blood in both 
methods was statistically significant (figures 1, 2). The mean number of slides covered by blood in spray-fixed was 
67.99%,while it was reduced to 49.75%, respectively (p=0.001)in Carnoy’s-fixed slides. The clarity of Carnoy’s-
fixed slides was more than spray-fixed slides (p=0.001)(figures 3,4). In this study, there was no significant 
difference between both methods in identifying inflammatory cells, pathogenic organisms, metaplastic and 
Keratinized cells. There were no abnormalities of epithelial and columnar cells in both methods. 

 

 
      

  Figure 1:Spray-fixed smears                                      Figure 2:Carnoy's-fixed smears 
 

 
 

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

Discussion: Bloody Pap smear has been one of the old problems of cytologists in studying samples. This has 
brought about changes in popular techniques of Pap smear. Using materials such as Saponin, thin prep and cytorich-
red solution can reduce red globules from samples [14, 15]. It is obvious that using a solution which has the feature 
of cleaning the blood from surface of slides. Besides the fixation of cells has a great importance in the popular 
technology of Pap smear. Carnoy’s solution is characterized by lysing red globules in different stages of fixation of 
pathology samples. This solution has been used in order to fix tissue samples of breast, thyroid, liver and womb. 
Carnoy’s solution has also been used in cytology (Shamsi’s study) to clean Pap smear bloody samples covered with 
blood due to contact bleeding (little blood). Can this solution clean the great amount of blood which exists in Pap 
smear samples of women with abnormal uterine bleeding? The present study investigated different aspects of this 
question. 
 
The criteria for cell adequacy included the presence of squamous cells, columnar cells and cells from transitional 
zone. Shahidoleslam et al’s study (2004) used thin prep method in the U.S. They examined 57296 thin prep samples 
during 1 year. About 4767 samples were satisfactory before reprocessing (8.32%), while 2593 samples were covered 
with blood. After the repeated fixation by a thin prep solution to which acid citric was added, 1633 out of 2593 
samples had reached cell adequacy level [16]. Results of the present study showed that cell adequacy and cell clarity 
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in Carnoy's-fixed slides was more than spray-fixed slides. The present study also indicated that Carnoy's solution 
remarkably causes a reduction in the number of red globules on the slide and an increase in its clarity. 
 
 In another study, Shamsi et al ( 2008) compared Carnoy's solution and ethyl alcohol 96% in fixation of Pap smear 
bloody samples that were covered with blood as a result of contact bleeding (little blood) in Shiraz. They aimed to 
study 410 out of 450 samples had the necessary cell adequacy. Results showed that the presence of squamous and 
columnar cells in Carnoy's-fixed slides was more than that of the alcohol-fixed ones. The reduction in the number of 
red globules on slides and the increase of clarity in Carnoy's-fixed slides was more than alcohol-fixed ones [17]. In 
Nicolasagoff et al’s study (2002) that was done using thin prep method, 455 out of 583 unsatisfactory samples were 
repeatedly fixed using a thin prep solution to which acid acetic had been added and finally 257 samples became 
satisfactory or SBLB (satisfactory but limited) and 198 samples remained unsatisfactory [18]. 
 
The results from earlier and the present study show that cleaning blood from slides by solutions that lyse red 
globules may result in better identification of squamous, columnar and transitional zone cells and provide a more 
desirable cell adequacy. In this study, the difference between identification and distribution of inflammatory cells, 
microbial factors, metaplastic and keratinized cells in both methods was not significant. In the present study, the 
ability of Carnoy's solution in identification of cervical abnormalities was based on the Bethesda system. The 
findings were based on studying general classification of abnormalities and identification of abnormalities of 
squamous and glandular cells according to cytology form; no abnormalities were seen in epithelial and columnar 
cells in both methods. The presence of endometrial cells in Carnoy's-fixed and spray-fixed slides was the same. 
 

Table1. Comparing the mean percentage of bloody smears in spray-fixed and Carnoy’s-fixed slides 
 

Method 
Criteria Spray Carnoy’s 

Percentage of Bloody Slides 
Mean SD Mean SD 
67.99 29.25 49.75 33.51 

P-value 0.001 
 

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

Method 
Criteria 

Spray Carnoy’s 

Slide’s Clarity 
Median Quartile Range Median Quartile Range 

3 (2-3) 2 (1-3) 
P-value 0.001 

*1: Good Clarity       2: Average Clarity         3: Bad Clarity 

 
The study results revealed that Carnoy's solution had a positive effect on the fixation of Pap smear bloody slides that 
were greatly covered by blood. This solution is also effective on lysing red globules from slides and may increase 
the clarity, provide a better identification of squamous cells and consequently increase the cell adequacy. As a 
popular method, Carnoy's solution is an effective fixative in Pap smear bloody slides and has no effects on the 
identification of endometrial cells and their abnormalities. The results of this study can be noticed by healthcare and 
treatment administrators to provide Pap smear samples in the first reference of patients even in case of bleeding, and 
consequently reduces specialists' and midwives' anxiety about low quality of slides that makes patients not to show 
off again for providing Pap smear and continuing the treatment process. 
 
It is suggested to repeat this study using different percentages of acid acetic in Carnoy's solution (preparing different 
kinds of Carnoy's solution) and to compare them with each other with a bigger sample size. 
 
Acknowledgements 
I gratefully acknowledge the support and generosity of Shiraz University of Medical Science, without which the 
present study could not have been completed. 

 
REFERENCES 

 
[1] Getpook C, Wattanakumtornkul S. Endometrial thickness screening in premenopausal women with abnormal 
uterine bleeding. J Obstet Gynaecol Res 2006, 32 (6):588-92. 
[2] Berek J, Novak S. Gynecology.14ed.Golban 2007, 433-464.     
[3] De cherney AH,Pernoll ML.Current Obstetric&Gynecologic Diagnosis & Treatment.2nd ed.Teymoorzadeh 1999, 
70-73. 
[4] Gurbuz A, Karateke A,Kabaca C,Kir G. Atypical glandular cells:Improvement in cytohistologic correlation by 
the 2001 Bethesda system.Int J Gynecol Cancer 2005, 15:903-10. 



Abdali Khadijeh et al Int J Med Res Health Sci. 2016, 5, 5(S):127-131   
______________________________________________________________________________ 

131 

[5] Sams SB ,Currens HS, Raab SS.Papanicolaou tests in endometrial carcinoma diagnosis. American Journal of 
Clinical Pathology 2012, 137:248-254. 
[6] George S, Abrahams Y, Karim SZ, Kothari A. Improving the quality of cervical screening. BJOG 2004 Sep, 
111(9):960-6. 
[7] Sadeghi M .Women Cytopathology or Pap smear.1st ed. Asef;2000. 
[8] Bentz JS, Rowe LR, Gopez EV, Marshall J.The unsatisfactory thinprep Pap Test. Am JClin Pathol 2002, 
117:457-463. 
[9] Jamali Zavarei M, Hamkar R, Ghobadi Dana V, Delforoosh M, Shojamoradi MH, Modarresi Gilani1 M . 
Prevalence of HPV infection and its association with cytological abnormalities of Pap smears in Tehran. Iranian J 
Public Health 2008, 37(3):101-106. 
[10] Ghasemi A, Davati A, Peyvandi S. Comparison of Pap smears from cotton swab-spatula and cervix Brush 
methods.Iranian Journal of Pathology 2006, 1(3):109-112. 
[11] Lotfeenejad SH,Ghavam F, Nemati F,Salary SH,Ayatollahi H,Aghlmand S.Study of the implementation of 
basics of the Bethesda classification system(TBS) in the reported pap smear units of west Azarbyjan.The Journal of 
Urmia University of Medical Science 2002, 13(2):93-101. 
[12] Kadivar C,Robati M, Kadknodaci M, Ghasempour X.Challenges in Pap smear screening: A quantification 
assessment of provincial health system network .International symposium on predictive oncology and international 
strategies, Shiraz, Iran 2004 Feb.7-10. 
[13] Hidesheim A, Bratti MC, RobertP, Schiffman M, Rodriguez AC, Herrero R.Collection of cervical secretions 
does not adversely affect Pap smears taken immediately afterward. Clinical and Diagnostic of Laboratory 
Immunology1998, 5(4):491-493. 
[14] Koss LG, Melamed MR. Koss' diagnostic cytology and its histopathologic bases.5th ed. USA: Elsevier-
Churchill Walking Stone 2006,1570-1634. 
[15] Cerci M, Tvil L, Gungor S, Gulec A, Yuncu M. The mast cell in physiological phases of endometrium and 
cystic hyperplasia with different fixation solution. Turkiye  Klinikeri  JMed Sci. 1998, (18):119-122. 
[16] Islam SH, West AM, Saboorian MH, Ashfaq R. Reprocessing unsatisfactory Thinprep Papanicolaou test 
specimens increases sample adequacy and detection of significant cervicovaginal lesions. J Cancer Cytopathology 
2004 April, 102(2):67-73. 
[17] Shamsi M, Abdali K, Montazer NR, Kumar PV, Tabatabaee HR. Comparison of Carnoy's solution and 96% 
ethyl alcohol fixation in bloody Pap smears. Acta Cytol 2008, 52(2):187-90. 
[18] Agoff SN, Dean T, Nixon BK, Severn KI, Rinker L, Grieco VS. The efficacy of reprocessing unsatisfactory 
cervicovaginal Thinprep specimens with and without Glacial Acetic acid. Am J Clin Pathol 2002, 118:727-732. 
 
 
 
 
 
 
 
 
 
 
 
 


