Papanicolaou Smear Cell Recovery Techniques
Used By Primary Care Physicians
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Abstract: Nine hundred Tennessee-based internists, family physicians, and obstetrician-gynecologists were
randomly selected and surveyed to identify Papanicolaou smear cell recovery methods used in their practices.
This 16-item survey also requested typical laboratory reporting procedures on Papanicolaou smears. The most
frequently reported cell sampling technique was the combination cotton-tipped applicator and spatula, which
was used by 47 percent of all physicians. Use of the cervical cytobrush for Papanicolaou smears, which has
been shown to improve the detection of cervical dysplasia, was used alone or in combination by 19 percent of

those surveyed, of whom 72 percent were gynecologists. Cervical sampling should contain cells from the
transformation zone as evidenced by an adequate number of endocervical cells on the smear. Laboratories
reporting the presence of endocervical cells were significantly different (P < 0.05) among the specialties, with
26 percent of the internists’, 18 percent of the family physicians’, and 15 percent of the obstetricians’
laboratories not providing this information in their reports. Reporting inadequate smears is a necessary first
step toward improved sampling technique. Without this information, physicians risk missing pathology
through reports of false-negative Papanicolaou smears. (J Am Board Fam Pract 1990; 3:253-8.)

The purpose of the Papanicolaou (Pap) smear is
to identify cells that reflect cancerous or precan-
cerous epithelial changes. The original cytologic
sampling of the uterine cervix for the diagnosis of
cancer was introduced by a Rumanian patholo-
gist, Aureli Babes, in April 1928.! George N. Pap-
anicolaou, M.D., Ph.D.,, presented a similar find-
ing in May 1938. Papanicolaou, in conjunction
with Herbert Traut,’ noted that cancer cells
could be identified on vaginal smears in a number
of patients with malignant tumors of the uterine
cervix and endometrium. Shortly after the intro-
duction of the Pap test, scientists noted that can-
cerous changes still confined to the epithelium of
the cervix also could be identified. It followed
that the test should be used as a cancer detection
and prevention tool and has been used as such
since 1947.

Items used to obtain Pap smears include moist-
ened cotton-tipped applicators, wooden spatulas,
plastic spatulas, cervical pipettes, and endocervi-
cal brushes. The methods of cervical cell collec-
tion have traditionally been a matter of clinician
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preference; however, recent medical literature
strongly suggests that one form of sampling, the
endocervical brush or cytobrush, may be supe-
rior to other forms of cell collection, when used in
conjunction with accurate feedback from the lab-
oratory.”” The cervical sample should contain
cells from the squamous epithelium of the vaginal
portion of the cervix, from the squamocolumnar
junction, or transformation zone, and from the
endocervical epithelium.*’ Baker and others
maintain that the transformation zone of the
cervix is the most important area for cytologic
sampling.*® Furthermore, this zone contains a
temporary “genetic disarray,” where abnormal
changes occur with greater frequency than in
areas of stable epithelium.'”

When the percentage of Pap smears containing
endocervical cells increases, the detection rate for
cervical intraepithelial neoplasia and carcinoma
increases. Elias and associates found that the rate
of detection increased by more than 60 percent in
smears with endocervical cells compared with
smears without endocervical cells.” This finding
was confirmed by Vooijs, et al. in 1985."!

Pap smears have a false-negative rate of 6 per-
cent to 56 percent.'>'’ According to Noel, ap-
proximately two-thirds of false-negative smears
represented inadequate sampling of the cervix,
and one-third laboratory error.'* The primary

Pap Smears 253

(&
>
3
W
o
QD
=
o
T
Q
3
Y
=
Q
Q
s
—
=
(%]
—
=]
o
=X
5
>
@
[o8
QD
n
=Y
o
w
[
N
N
=
Q
o
=
3
w
P
N
(S
w
o
=}
=
o
Q
—
o
o
@
=
=
©
©
©
o
=]
s
=
o
Q
joX
@
[o8
=
o
3
>
=
°
=
s
s
=
5
o
=
3
o
=
«Q
~
o
=)
N
o
<
Q
=
Q
>
N
o
N
£
(=3
<
«Q
o
D
(2]
-
i)
=
o
—
[0
Q
—
[0}
[o8
o
<
Q
o
°
<
=.
«Q
>
-


http://www.jabfm.org/

sampling error was failure to obtain cells from
the transformational zone, where cervical cancer
1s known to dcvclnp.” A prospective study by
Deckert and associates compared the effective-
ness of three collection devices — the cytobrush,
the extended-tip spatula, and the cotton-tipped
swab. The cytobrush yielded greater numbers
of endocervical cells than the other methods
tested.'® Other studies found that the instrument
dramatically improved endocervical cell recovery
by 200 percent in older women (45 years and
greater) and by 57 percent in younger women. '’
A 1988 study comparing the efhcacy of a com-
bined endocervical and ectocervical nylon brush
with the cotton-tipped applicator and wooden
spatula for obtaining cervical cytologic smears
concluded that the cytobrush results in fewer
false-negatives and inadequate smears."® Addi-
tional investigations using paired smears from
130 high-risk patients confirmed the superior ef-
fectiveness of the cytobrush.'()

Cytobrush utilization deforms sampled cells
less?” and reduces variations based on the exper-
tise of samplers.”'?2

The cytobrush is not recommended for use in
pregnant patients; however, it can be used post-
partum. Painless spotting can occur for a day or
two after the Pap smear, but this is not usually
important. Other methods, such as the extended-
tipped spatula, can also cause spotting. Finally,
there are rare instances when the cytobrush can-
not be inserted into the endocervical canal be-
cause of cervical stenosis.'

In light of these studies showing that the cyto-
brush is a highly effective tool for endocervical
cell collection, we designed this study to identify
cell recovery techniques used by private physi-
cians in T'ennessee, along with laboratory report-
ing procedures that they receive.

Methods

Subjects

A simple random sample of 300 physicians from
each of the specialties — family medicine, internal
medicine, and obstetrics-gynecology —was  se-
lected from a September 1987 directory of physi-
cians licensed and registered in Tennessee. There
were 559 completed surveys returned, and 89
were returned unopened from 13 family physi-
cians, 13 obstetricians, and 63 internists. The
overall response rate was 69 percent; 74 percent

trom both family medicine and obstetrics and §8
percent from internal medicine,

Design and Instrumentation

The study was conducted by The University of
Tennessee, Memphis, Department of Family
Medicine. Return-addressed, stamped question-
naires were mailed with an explanatory cover
letter to physicians in mid-November 1988,
followed by two additional mailings to non-
responders. The final mailing occurred in mid-
January 1989.

The questionnaire contained 16 questions on
one page. We asked for demographic informa-
tion, endocervical cell recovery techniques, and
cytolaboratory data. 'The questionnaire was pilot
tested by 7 family physician educators and 3 re-
search design specialists for comments on face
and content validity. The final survey instrument
was revised based on this feedback.

Statistical Analysis

Chi-square analyses were done for differences
between physician specialty groups on the fol-
lowing variables: gender, community size, prac-
tice type, residency training, board certification,
Pap smear recommendations, number of smears
performed daily, percent of abnormal Pap
smears, and cell recovery techniques. Bonferroni-
type multiple comparisons controlled experi-
ments with an alpha-level at P < 0.05 comparing
single and multiple techniques for cell retrieval
by physician specialty and number of Pap smcars
done by physician specialty. Analysis of variance
(ANOVA) tested for differences in physician age
by specialty and length of practice by physician
specialty.

Results

Demographics

The age range of physicians who responded was
26 to 78 years, and their length of time in practice
ranged from less than 1 year to 51 years. Gender
was 85 percent men and 15 percent women; this
proportion held for each specialty (family physi-
cians, 86 percent men; internists, 87 percent; ob-
stetricians, 84 percent). The data in Table 1 show
internists are significantly younger than family
physicians and obstetricians (” < 0.05) and re-
port fewer years in practice than the other spe-
cialties (P < 0.04).

254 JABFP  October-December 1990 Vol. 3 No. 4

‘ybuAdoo Aq parasiold 1senb Aq 20z yare 0z uo /Bio wigel-mmmy/:dny woly papeojumod "066T 1290100 T U0 €62+ S wigel/zzTe 0T se paysiignd 1sii :10vld We- preog Wy


http://www.jabfm.org/

Table 1. Age and Practice Length by Specialty.

Mean Age* Average Years

Specialty (Years) Sk in Practicef  S.D.
Family practice 45.3 12.5 15:9 124
Internal medicine 42.5 10.6 12.5 10.9
Obstetrics-gynecology 45.4 12.1 14.7 11.9

Analysis of Variance (ANOVA):
*F =302 P <0.05.
TF =325 P <0.04.

Physician distribution by size of community is
presented in Figure 1. Internal medicine and ob-
stetrics are almost identical, with both groups re-
porting greatest numbers in the metropolitan
areas. Family practice indicated greater numbers
(38 percent) in towns of 10,000-49,999, and phy-
sician distribution was significantly different
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Figure 1. Specialty by population of location.

(P < 0.001). We found that most physicians were
in group practice (46 percent) or solo practice (36
percent), with multispecialty groups and other
(not defined) less than 20 percent.

Figure 2 shows residency training and board
certification by specialty. Significantly fewer
family physicians (61 percent) were residency
trained (P < 0.001), while a greater number (84
percent) were board certified (P < 0.04) com-
pared with physicians in internal medicine and
obstetrics-gynecology.

Pap Smears

Pap smears were done by 97 percent of family
physicians and 99 percent of obstetricians, but
only 80 percent of internists surveyed reported
doing this office procedure (P < 0.001).

Yearly Pap smears were recommended by 89
percent of respondents, and 8 percent followed
the American Cancer Guidelines (three normal
annual Pap smears, followed by a Pap smear ev-
ery 3 years). Specialty recommendations varied;
99 percent of the obstetricians recommended
yearly Pap smears, while 87 percent of the family
physicians and 72 percent of the internists fol-
lowed these guidelines (P < 0.001).

Physician estimates of the daily number of Pap
smears performed are shown in Table 2. Most
obstetricians (83 percent) did more than six Pap
smears daily, but family physicians (95 percent)
and internists (96 percent) estimated fewer than
five Pap smears daily (P < 0.001).

Physicians estimated the percentage of Papa-
nicolaou smear abnormalities (defined as greater
than Class I) even though that term and the Papa-
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Figure 2. Percent of specialty by credentials.
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Table 2. Daily Number of Pap Smears by Specialty.

Number of Pap Smears
Pertormed Daily*

Specialty -5 6-10 10+

Family practice 95% (189 4% (8) 19%.(2)
(n=199)

Internal medicine 96" (103) 3 (3) 1% (1)
(n = 107)

Obstetrics-gynecology V7% (39) +7% (97) 36% (73)
(n = 20%)

FChisquare = 3293 2 < 0.01.

nicolaou classification system have been replaced
by three other classification systems. Because
none of them is dominant in our region and some
laboratories still incorporate the old classification
into the Pap report, we believed that most physi-
cians would understand “abnormality greater
than Class 1.7 Table 3 shows that obstetricians
reported significantly greater percent of abnor-
mality than did family physicians and internists
P < 0.001).

For the total physician sample, Figure 3 shows
that the most popular cell recovery method was
the wooden or plastic spatula in combination
with the cotton-tipped applicator (47 percent),
followed by the wooden or plastic spatula alone
(27 percent), and the spatula and cytobrush (9
percent). Figure 4 further clarifies techniques by
specialty. Significance is noted (P < 0.001) with
obstetricians utilizing the cytobrush cither alone
or in combination with some other method (36
percent), while 11 percent of family physicians
and 7 percent of internists utilize the cytobrush
in some way.

Laboratory reporting of endocervical cell pres-
ence was significantly different (2 < 0.05) be-

Table 3. Reported Percent Abnormal Pap Smears by Specialty.

Percent Abnormalitics

Specialty 0-5% 6-10%  t1-25% 25+%

Family practice 65% (128) 249 (46) 4% (8) 7% (14
n = 196)

Internal medicine 1075y 219 (22) 2% () 6% (7)
(n = 106)

Obstetrics-gynecology 6% (92) - 31% (62) 12% (25) 11% 23
(n=202)

#Chi-square = 309 I < 0001,

tween the spectalties. T'wenty-six pereent of the
internists replied that their Taboratory did not
report presence of endocervical cells on the Pap
report. Among family physicians and obstetri-
cians, 18 percent and 15 percent, respectively,
noted this lack.

Discussion

Various organizations have recommended sched-
ules for Pap smears. "These include the American
College of Obstetrics and Gynecology (ACOG)
guidelines for yearly Pap smears and the Ameri-
can Cancer Society (ACS) guidelines of three
consecutive normal annual examinations fol-
lowed by Pap smears every 3 years. Additional
reporting procedures have been suggested by the
National Cancer Institute. Obstetricians in our
study followed the ACOG guidelines almost ex-
clusively, while 75 percent of the family physi-
cians and internists used them also. Most physi-
cians in the small group following the ACS
guidelines were internists.

National survevs show that only about 5 per-
cent of Pap smears are abnormal®’; however, 42
percent of our respondents estimated more than
that. Recent changes in nomenclature may cause
confusion. The World Health Organization
(WHO) system uses normal, atypical-benign,
dysplasia — mild, moderate, and severe — carci-
noma in situ, and adenocarcinoma in its classifi-
cation system. The second system — Cervical In-
tracpithelial Neoplasia (CIN) —uses normal,
CIN-1, CIN-2, CIN-3, invasive squamous carci-
noma in its schema. The final system, known as
the Bethesda System, recommends that the cervi-
cal-vaginal cytopathology report include the fol-
fowing clements: (1) a statement on adequacy of
the specimen for diagnostic evaluation, (2) a gen-
eral categorization of the diagnosis, and (3) the
descriptive diagnosis. This difference in physi-
cian pereeption of magnitude of abnormality may
refleet overreporting and bias, or these physi-
cians actually may be secing a high-risk popula-
tion. More study is needed to clarify national and
local Pap smear abnormality rates.

No other studies have been done on actual cell
recovery techniques by a physician population.
We found the most popular method was the tra-
ditional spatula and cotton-tipped applicator
combination. This combination has cvolved
through the vears since the introduction of the
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Figure 3. Cell collection method.
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Ayre spatula in the mid-1950s* and probably
reflects techniques that most physicians learned
in medical school and residency. Rubio found
both these samplers actually trap endocervical
cells within their matrix. Fewer cells are trans-
ferred to the slide from either, and fewer ade-
quate specimens are reported.’® The second most
popular method was the wooden or plastic spat-
ula alone; we did not differentiate between blunt

METHOD
B ct-spatula
tula-

L] spaticyto Family

Practice
m-

M cn-oyto iy

cin-spatula-cyto

B cytobrush

M spatula

[ coten Internal
Medicine
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n=206

Figure 4. Cell collection method by specialty.

wooden and pointed plastic spatulas, which sam-
ple different areas. Because the wooden spatula is
unreliable for sampling the endocervical area, it
should not be used by itself. While the plastic
pointed spatula is better for obtaining endocervi-
cal cells, it yielded fewer than the cytobrush in
one .~;rudy.27 The third method, the combination
cytobrush and spatula, used by less than 10 per-
cent of those surveyed, is the best method for
obtaining an adequate specimen, even though its
use is contraindicated in pregnant women and
sometimes causes bleeding that obscures endo-
cervical cells. The lack of universal use of the
cytobrush may reflect these drawbacks or simply
may be due to its relatively recent introduction in
the United States (1983).

We are concerned that 94 of our sample physi-
cians used laboratories that do not uniformly re-
port the presence or absence of endocervical cells.
Without this information, physicians have no
idea whether the completed Pap smear was suit-
able for interpretation. The Council on Scientific
Affairs of the AMA recommends that all labora-
tories describe presence or absence of endocervi-
cal cells.”®

Limitations

In any survey that requests approximates (popu-
lation size, number of Pap smears performed
daily, percent of abnormal smears), recall bias
must be acknowledged as a potential confounder.
Also, our Tennessee data may not generalize to
other parts of the country.

Summary

Papanicolaou smears are a proven screening tool.
Actual sample techniques used by the survey
physicians reflect traditional methods rather than
the newer and better cytobrush. Not all laborato-
ries used by our respondents report presence or
absence of endocervical cells on Pap reports,
which raises the issue of adequacy of the sam-
pling technique. Without an adequate sample,
physicians risk reports of false-negative Pap
smears, potential worsening patient pathology,
and liability. These issues provide an arena
for continuing medical education and further
research.

We appreciate the statistical assistance of Kristopher L.
Aheart, M.S., Department of Biostatistics and Epidemiology,
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