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Introduction
It is well-known, that the PAP smear in its various modifications 

is currently the gold standard of cervical cancer prevention and 
treatment worldwide [1-3]. It is less well-known, however, that the 
original paper by Traut and Papanicolaou was entitled, “Cancer of 
the uterus: The vaginal smear in its diagnosis” [4]. The pioneering 
research was first presented at the section on obstetrics and 
gynecology at the seventy-second Annual Session of the California 
Medical Association (Los Angeles, May 2-3, 1943). In 1943, Traut 
and Papanicolaou wrote the following:

“The malignant epithelial cells exfoliate from the surface of 
neoplastic growths, much as do normal cells. They then float 
downward into the vaginal fornix, where they accumulate and 
become mixed with normal cells of epithelial and blood origin, as 
well as with mucus and cellular debris. The rate of exfoliation of the 
malignant cells seems to be dependent upon the rate of growth of 
the neoplasm and its size” [4].

Since up to fifteen percent of uterine cancers are detected in 
premenopausal women, we suggested a new endometrial cancer 
screening test based on the endometrial cell’s evaluation. The 
endometrial cells were obtained from the menstrual content of 
menstrual pads, cups, and intravaginal tampons. 

Material and Methods
Fourteen hundred menstrual pads, cups, and tampons were 

evaluated for the presence of identifiable endometrial cells on the 
2nd, 3rd, and last days of the menstrual cycle. The initial assessment 
was performed using standard PAP smear technology. Later in the 
study, a thin PAP smear technique was added to the methodology. 
The cells were collected, spun and placed onto slides. Finally, a cell 
retrieval and a suspension technique were used.

 
Results

All 1400 specimens were evaluated. Based on the quality of the 
specimens, the results were subdivided into four main groups:

1.	 Group I: Unsatisfactory for evaluation due to the extensive 
presence of red blood cells, artifacts and debris, etc. – 104 
(7.4%)

2.	 Group II: Satisfactory for evaluation but with limited 
interpretation value due to some obscuring blood, inflammation, 
cytolysis, etc. – 98 (7%)

3.	 Group III: Satisfactory for evaluation with limited 
interpretation – 518 (41%)

4.	 Group IV: Satisfactory for evaluation and interpretation – 
680 (49%)

A normal menstrual pattern was identified in 1353 cases, 
endometrial hyperplasia was suspected in 46 cases, and one case 
was suspicious for invasive disease (96%). 

The patients with suspicious results consented to further 
evaluation which included sampling with endometrial biopsy (18) 
and D&C (29). 

31 patients were confirmed to have endometrial hyperplasia. 
Endometrial cancer was detected in two cases.

Discussion
Endometrial cancer is one of the few malignancies growing in 

incidence and mortality in the United States [5]. It is the fourth most 
common cancer diagnosed and the seventh most common cause of 
cancer deaths among U.S. women [6]. Up to 30% of patients with 
endometrial cancer are younger than 54 years, and 9% of women 
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in whom the disease is diagnosed are younger than 44 years [5-
7]. Although the assumption is that premenopausal women would 
have early-stage, low-grade malignancies, this may not be the case. 
In a population-based registry (Geneva Cancer Registry), 3.2% of 
women with endometrial cancer were 45 years old or younger, and 
only 18% of these women had stage IA, grade 1 endometrial cancer 
[8].

In 2000, we presented our preliminary results using menstrual 
content to screen for endometrial cancer in high-risk younger 
women [9]. We concluded that menstrual smears do have diagnostic 
potential for endometrial cancer screening in a high-risk population. 
Although endometrial histology remains the gold standard, 
cytology may be helpful for screening purposes. Smith, et al [10] 
studied 60 patients, five of whom had endometrial hyperplasia and 
two of whom had cancer. Cytology was successful in identifying 
four out of the seven cases. The sensitivity of the endometrial 
cytology for detecting hyperplasia/carcinoma was 57% and the 
specificity was 98% [9]. Although the accuracy of our approach has 
yet to be established, it may be similar to the guaiac method for 
colorectal screening. Guaiac populations screening was credited 
with reducing the mortality associated with colon cancer by about 
25% [11]. Recently, several colon cancer screening guidelines have 
recommended replacing older, low-sensitivity, guaiac-based occult 
blood testing with either newer high-sensitivity guaiac-based 
occult blood screening or immunochemical testing [12].

Conclusion
Cytologic evaluation of the blood obtained from menstrual 

pads, cups, and tampons is a feasible noninvasive screening tool for 
endometrial pathology. Further studies are needed to determine 
the sensitivity and the specificity of the test, possibly improving 
both by adding molecular markers to the cytologic evaluation of the 
specimens.
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