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W H O  W A S  D R .  P A P ?  ( S e c o n d  o f  T h r e e  P a r t s )

Post-Doctoral Hypothesis: Cells Can Be
Affected By Their Hormonal Environment

By Karen M. Ireland, MD and Felix Martinez, MD

Dr. George Papanicolaou found work in the United States in a medical-related field as a
laboratory assistant under Dr. Charles Stockard in the Department of Anatomy at Cornell
University Medical College. There he began investigating the sexual reproductive cycle of
lower mammals using guinea pigs as models. His project was to determine when the guinea
pigs were ovulating without killing them. In an attempt to see if the guinea pigs had a men-
strual discharge vaginally, he used a nasal speculum, spread some of the vaginal debris on a
glass slide and evaluated it microscopically. Seeing that the squamous cells from guinea pigs
differed in their appearance at various stages of the estrous cycle, he hypothesized that hu-
man beings may well show similar changes. From this humble beginning developed the Pap
smear. That same evening, he persuaded his wife to undergo a similar evaluation, the first of
almost daily smears he performed on her for the next twenty years. (Mrs. Papanicolaou may
have been the most overtested woman of all time!)

The results of the guinea pig studies were first published in the American Journal of Anatomy
in September 1917, “The Existence of A Typical Estrous Cycle in the Guinea Pig with a
Study of its Histologic and Physiologic Changes.” Dr. Pap began studying the vaginal cyto-
logic patterns in women in February 1925. From these studies came an article published in
the Journal of Anatomy in 1933, “The Sexual Cycle in the Human Female as Revealed by Vaginal
Smears.” The samples were obtained from female workers at the New York Women’s Hos-
pital. An incidental finding in one of those smears was the presence of malignant cells. He
followed this up with evaluations of women with known cancer and presented his new diag-
nostic technique at the Third Race Betterment Conference in Battle Creek, Michigan, January
2-5, 1928. The technique did not catch on with either clinicians or pathologists, both of
whom thought that a tissue biopsy was required for diagnosis. Dr. Papanicolaou would spend
many years defending the validity of exfoliative cytology as a diagnostic clinical tool. ▲

To be concluded in a future issue
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B E T H E S D A  2 0 0 1  R E P O R T I N G

Atypical Glandular Cells (Formerly AGUS)
By Felix Martinez, MD
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T A B L E  1

Causes of AGC Neoplastic Non-Neoplastic
Reactive Endocervical Cells *
Tubal Metaplasia of Endocervix *
Repair *
Polyp (Endocervical/Endometrial) *
Endocervical Microglandular Hyperplasia *
Endocervical Reserve Cell Hyperplasia *
Prior Conization/Surgery to Endocervix *
Brush Sampling of Atrophy *
Brush Sampling of Benign Lower Uterine Segment *
Endometrial Hyperplasia *
HGSIL with Endocervical Glandular Involvement *
Endocervical Adenocarcinoma In-Situ *
Endometrial Adenocarcinoma *
Ovarian Carcinoma *
Metastatic Carcinoma *

The new Bethesda system guidelines for report-
ing of Pap smear results recommend replacing the
terms “Atypical Glandular Cells of Undetermined
Significance” with “Atypical Glandular Cells” and
eliminates the category of “Atypical Glandular
Cells Of Undetermined Significance, Favor Re-
active.” A discrete, separate category for endocer-
vical adenocarcinoma in-situ (AIS) has been
established as well as a new category of “Atypical
Glandular Cells – Favor Neoplasia.” These changes
have little effect on the current reporting of
cytology results at InCyte Pathology because
we have never used “AGUS, favor reactive” and
have been using the cytologic diagnosis of AIS
since 1998. Also, the new guidelines recommend
specifying whether the atypical glandular cells are
of endocervical, endometrial, or unknown (not
otherwise specified) origin.

The possible causes of Atypical Glandular
Cells in a Pap smear are listed in Table 1.

The American Society for Colposcopy and
Cervical Pathology (ASCCP) met shortly after the
new Bethesda 2001 guidelines were established
and the organization drafted and developed al-
gorithmic guidelines for management of patients
with squamous intraepithelial lesions, LSIL,
HSIL, ASC-US, and atypical glandular cells.

These algorithms are available on-line at
www.consensus.asccp.org. An algorithm for
management of a patient with a Pap finding of
Atypical Glandular Cells (AGC) is illustrated in
Figure 1.

A summary of recommended management
strategies for AGC is outlined in Figures 2 and 3.

In contrast, the management of a patient with
Atypical Squamous Cells – Undetermined Signifi-
cance (ASC-US) is outlined in Figure 4.

Figure 5 provides recommendations for pa-
tients with the rare Pap smear finding of psa-
momma bodies.

Note that if a patient has a stenotic cervix and
has either ASCUS or AGC Pap results, cervical
dilatation and endocervical sampling or LEEP has
been recommended (see Figure 3). ▲
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F I G U R E  5 F o l l o w - U p  o f  A b n o r m a l  C y t o l o g y

Psammoma Bodies on Pap Tests

Asymptomatic, normal pelvic
exam and no malignant cells  . . . . . . . . . . Pelvic ultrasound and endocervical biopsy

Symptomatic, abnormal pelvic
exam or malignant cells on Pap test  . . . . Evaluate carefully as indicated

F I G U R E  4 F o l l o w - U p  o f  A b n o r m a l  C y t o l o g y

Atypical Squamous Cells – Undetermined Significance (ASC-US)

ASCUS HPV Positive (+)  . . . . . . . . . . . Perform colposcopy. If negative, then restart
screening (2 close-interval Paps before
returning to regular interval testing).

ASCUS HPV Negative (–)  . . . . . . . . . . . Repeat cytology in 12 months. Additional
ASCUS HPV negative Pap tests do not require
colposcopy.

ASCUS and HPV status is unknown  . . . . Recall for HPV testing, colposcopy, or re-Pap 3
times at 6-month intervals. If a re-Pap is
positive, perform colposcopy.

F I G U R E  2

Management for AGC
Colposcope all with ECC

Positive for High-Risk Viratypes – Consider cone biopsy if ECC is negative and Cytology
is strongly suspicious for adenocarcinoma (consult with a Pathologist for cytology review)

Cone if any suggestion of AIS or adenocarcinoma

EMB, D&C, or hysterectomy if suspect endometrial origin

Consider HPV testing

F I G U R E  3 F o l l o w - U p  o f  A b n o r m a l  C y t o l o g y

AGC Initial Evaluation

Age < 40  . . . . . . . . . . . . . . . . . . . . . . . . Colposcopy, ECC, EMB if obese/diabetic/
oligoovulatory/clinical suspicion for malignancy

Age > 40  . . . . . . . . . . . . . . . . . . . . . . . . Colposcopy, ECC, EMB

Stenotic Cervix  . . . . . . . . . . . . . . . . . . . Cervical dilation and endocervical sampling
(preventing Endocervical Evaluation) or LEEP
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