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Assessing and reporting specimen adequacy
of Pap smears was introduced in

the original 1988 Bethesda System. The
1988 Bethesda criteria stipulated that: 
⊗ An adequate Pap should contain two

groups of five endocervical cells (EC)
and/or squamous metaplastic cells. 

⊗ At least 10 percent of the slide area
should be covered with cellular
material. 

⊗ Specimens obscured 50 to 75
percent by blood or inflamma-
tion should be considered less
than optimal, and those ob-
scured greater than 75 percent
should be designated unsatisfac-
tory. 
In the 1991 Bethesda System re-

vision, the phrase “satisfactory but
limited by” replaced “less than op-
timal.” There was no significant
difference, however, in how ade-
quacy was assessed.

Bethesda 2001’s revised adequacy cri-
teria take both published data and theo-
retical issues into account. The phrase
“satisfactory but limited by” has been
deleted. The adequacy committee felt the
phrase was an oxymoron and that labo-
ratory reports should indicate specimen
adequacy less ambiguously. Therefore,
Bethesda 2001 designates  specimen ade-
quacy as “satisfactory” or “unsatisfacto-
ry.” Specimen quality indicators such as
the presence or absence of a transforma-
tion zone component, or of obscuring in-
flammation or blood, are reported after
the adequacy designation.

Bethesda 2001’s most significant change
lies in the assessment of squamous cellu-
larity. The previous 10 percent coverage cri-
terion can be interpreted in at least two
ways: that cellular material covers at least

10 percent of the area under the coverslip
(125 mm2) at a “normal” or “usual” cell
density, or that 10 percent or 125 mm2 of the
slide is actually covered or obscured be-
cause of the presence of cells. The latter cri-
terion actually represents very high cel-
lularity, and many, if not most, Paps would
fail to meet this criterion. Because of the 10
percent criterion’s ambiguity, more spe-
cific criteria were developed. For conven-
tional Paps, an adequate smear contains be-
tween 8,000 and 12,000 well-preserved,
well-visualized cells. Labs should not at-
tempt to count cells manually. Several im-
ages depicting low-power (~4×) micro-
scope fields with a known number of cells
will be available in the updated Bethesda
System Manual and on a Web site, so that
cytologists can see what a field with, for ex-
ample, 500 cells actually looks like (Figs. 1
and 2). From these images, estimate over-
all cellularity. 

By Bethesda 2001 criteria, adequate
liquid-based preps (LBPs) contain at least
5,000 well-visualized squamous cells. Op-
tionally, labs can elect to append a QI
statement indicating borderline cellular-
ity for cases that have 5,000 to 20,000 cells.
LBP cellularity is set at a lower level be-

cause the number of cells in an LBP can be
estimated more easily than the number in
a conventional smear, since the cells in
most LBPs are distributed more evenly
than they are in a conventional prep. Es-
timate the number of cells in an LBP by
counting the number of cells in each of 10
40× fields taken across a diameter of the
preparation, and then averaging the re-
sults. Some LBPs will have sparsely cel-
lular areas, or “holes,” within the circle. If
such holes appear in the preparation, the
10 40× fields should include a propor-
tionate number of fields from the sparse-
ly cellular areas. Similarly, if portions of
the preparation are obscured by inflam-
mation or blood, a proportionate number
of the 10 fields should be from those areas.
Table 1 provides the number of cells you
can expect to find in a 40× field of an LBP
with 5,000 total cells for common micro-

scope parameters and prep diameters.
With the information in the table, esti-
mating LBP cellularity is not difficult or
time-consuming. 

For example, with Cytyc Thin-
Preps‚ which have a 20-mm diam-
eter circle, and a microscope with
field number 22 eyepieces with the
40× objective, approximately four
cells per field are necessary to have
5,000 cells on the whole slide. The
40× objective is recommended be-
cause the number of cells to be
counted is low. Most LBPs contain
many more than four cells per 40×
field. Therefore,  you can determine

at a glance whether cells must be count-
ed to check for acceptable cellularity,
and only LBPs appearing to have bor-
derline cellularity must be counted.

Before the Bethesda 2001 conference, in-
terested parties used an Internet bulletin
board to comment on issues pertinent to the
project. Some questioned the necessity of a
more rigorous standard for squamous cel-
lularity. Admittedly, relatively little data
on which to base a specific quantitative
guideline are available, but the committee
felt bringing consistency to cellularity as-
sessment through a quantitative standard
was important.

Adequacy criteria for obscuring factors
have not changed. The criteria for cells
from the transformation zone have been
modified slightly to require 10 EC or meta-
plastic cells instead of two groups of five
cells each. More studies on EC have been
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Fig. 1 

4X field with ~500 cells. Approximately 20 such fields are
necessary to have at least 10,000 cells on the entire slide.

Fig. 2 

4X field with ~1,000 cells. Ten such fields are neces-
sary to have at least 10,000 cells on the entire slide.

Cells/field for estimating LBP cellularity
FN20 eyepiece/ FN22 eyepiece/

prep prep 40X objective  40X objective 
diameter area # cells/field # cells/field 

(mm) (sq. mm) for 5K total  for 5K total 

12 113.1 8.7 10.5 
13 132.7 7.4 9.0 
20 314.2 3.1 3.8 

Table 1
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