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DNA proliferation indices in papillary immature
metaplasia of the cervix
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Background : Papillary immature metaplasia (PIM) is manifested as an immature
metaplasia with filiform papillae, variable cytologic atypia and frequently
extension into the endocervical canal. It must be distinguished from
low and high grade squamous intra-epithelial lesions (LSIL and HSIL).
DNA proliferation indices by Ki-67 immunostaining may be helpful in
diagnosis of these lesions. The association of these lesions with Human

papilloma virus type 6/11 has been reported.

Method : We compared the distribution and intensity of Ki-67 immunostaining
between 10 cases each of PIM, LSIL and HSIL. Human papilloma virus
(HPV) typing was performed by polymerase chain reaction and restric-
tion fragment length polymorphism in the PIM cases.

Result : All ten cases of PIM displayed homogeneous staining of Ki-67 in variable

numbers of nuclei in the lower epithelial strata with progressive reduction
inthe superficial epithelium. This was similar to the distribution in adjacent
metaplasia. In contrast, HSIL displayed more intense staining in a higher
proportion of cells of all epithelial layers. Staining in LSIL was similar to
PIM, except for focally intense staining in upper cell layers, predominantly

in koilocytes. Seven of ten cases of PIM were HPV type 6/11 positive.

* Department of Obstetrics and Gynecology, Faculty of Medicine, Chulalongkorn University.
** Department of Pathology, Brigham and Women’s Hoapital, Boston, Massachusetts, USA.
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Conclusion ¢ The marked reduction in Ki-67 staining of superficial cell layers distin-
guishes PIM from many cases of LSIL which have focally intense staining
in koilocytes. The low level of immunopositivity in superficial cells is in
sharp contrast to HSIL and may serve to distinguish not only PIM but also
other immature benign proliferations in the cervical transformation zone
from HSIL. We also demonstrated the association of PIM and human
papilloma virus type 6/11 which are low virulent groups.
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The Bethesda system (1991) for cervical
cytologic report has produced two-grading category
of cervical intra-epithelial neoplasia (CIN) of
cervix as low-grade squamous intra—é:pithelial
lesion (LSIL = condyloma acuiminata plus CIN I)
and high-grade squamous intra-epithelial lesion
(HSIL = CIN II plus CIN III). The criteria for
distinction between LSIL and HSIL of cervix
focuses principally on the degree of maturation and
cytological atypia in the abnormal epithelium.
In general, the progress decrease in maturation
with correspond with an increase in cytologic
atypia.("" ® Some lesions display a disparity
between maturation and cytological atypia,
demonstrating a progressive decrease in maturation
without a corresponding increase in cytological
atypia.(a) However, these processes may manifest
as immature or metaplastic epithelium with varying
degrees of cytological atypia.(‘) A portion of these
lesions that appears to have sufficient atypia to
warrant classification as a squamous intra-epithelial
lesion (versus an inflammatory or reactive process)
has been previously termed atypical immature
metaplasia. Crum et al. applied this term to a
morphological variant of benign-appearing cervical
condyloma involving immature metaplastic
epithelium.() Ward et al. designated these lesion as
papillary immature metaplasia (PIM) which must
be distinguished from LSIL and HSIL.®) The
association of PIM and human papilloma virus type
6/11 has been reported.’®)

DNA proliferation indices (Ki-67) is

monoclonal antibodies reacting with a human
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nuclear cell proliferation-associated antigen that is
expressed in all active part of the cell cycle.(%)
These antibodies of immunohistochemical study
may provide one additional parameter for evaluating
the proliferation of PIM, LSIL and HSIL to
distinguish each lesion. In this study, we focused on
the subset of exophytic lesions characterized by
atypical metaplasia criteria of which we designated
PIM. We compared the distribution and intensity
of Ki-67 immunostaining of PIM with LSIL and
HSIL. Human papilloma virus analysis by
polymerase chain reaction (PCR) and restriction
fragment length polymorphism (RFLP) was also

done in PIM lesions.

Meterials and methods

The specimens were acquired from the files
of the Women’s and Perinatal pathology Division,
Department of Pathology at the Brigham and
Women’s Hospital in the U.S.A. All biopsies were
paraffin-embedded tissues which had been formalin -
fixed for variable durations prior to processing.
Hematoxylin and eosin stained tissues sections
were screened for morphologic features correlating
with the PIM, LSIL and HSIL categories. The
diagnosis of PIM required a papillary or exophytic
lesion with slender papillae, acanthotic immature
metaplastic epithelium and increased cellularity but
with mild nuclear atypia and a low mitotic index
(figure 1.). The overlying columnar epithelium
may be preserved in some areas, similar to

conventional squamous metaplasia, but in PIM

there was greater nuclear crowding, binucleate
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forms and anisonucleosis in the middle or upper diagnosed by the usual criteria”) (figure 3,4).

epithelial layers (figure 2). In contrast with LSIL After selection of cases for each group, Ki-
and HSIL, the nuclear atypia was mild, associated 67 immunostaining with MIB-1 primary antibody
with uniform- chromatin distribution and was done in microwave-processed formalin-fixed
chromocenters, and increased in degree as a function paraffin sections as described by Cattoretti, et al,®
of maturation, when present. LSIL and HSIL were and compared with the other cases.

Figure 1. Low power micropho to graph of PIM Figure 2. Higher magnification depicts proliferation
shows papillary lesion with slender of immature metaplastic cells with
filiorm papillae. retention of endocervical cells (upper left

corner)

Figure 3. H and E stain of LSIL displays typical Figure 4. Low power of HSIL reveals greater
abundant koilocytic atypia. heterogeneity in nuclear size, shape,
spacing and chromatin pattern.
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Human Papillomavirus Analysis

For each case of PIM, four (6-micron)
sections of each block were processed in a
microcentrifuge tube and the DNA was extracted as
previously described by Wright and Manos.(®
Using oligonucleotide primers flanking a 450-bp
segment of the papillomavirus L1 open reading
frame, a 2.5 micron aliquot of each sample was
amplified by polymerase chain reaction as previously
described by Manos et al.®) Candidate positives
were recognized as a 450-bp fragment visible by
ethidium staining of 2.0% agarose gels. The
presence of HPV was confirmed in each case
following reamplification of the original DNA in
the presence of 32 p~labeled dCTP. The radiolabeled
reaction product was digested with Pst I, Rsa I and
Hae III as previously described by Lungu,
et al.U% Five microliters of each digestion were
loaded on an 8% polyacrylamide gel, electrophoresed
overnight, vacuum dried, and exposed to x-ray film
for 4 to 8 hours. Restriction digest products were
sized and an HPV type was assigned based on the
types for which information was available.('”

Two address potential contamination
procedures were followed: the first was designed to
minimize contamination and the second was designed
to maximize indentification of contaminants. In the
first procedure, all PCR reagents were prepared in
a biologic safety hood apart from areas where
template DNA was handied. All reagents were
pretested by PCR to exclude potential contaminants.
In the second procedure, every fifth paraffin block
section consisted of paraffin alone and was assessed

in the initial screening by PCR analysis.
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Result

Ki-67 (Immunostaining)

Thirty biopsies were evaluated using the
criteria outlined in “Materials and Methods” Ten
cases were classified as PIM, 10 as LSIL and 10 as
HSIL.

The Ki-67 stainings in PIM cases were
homogeneous in variable numbers of nuclei inthe
lower epithelial strata with progressive reduction in
the superficial epithelium, similar to adjacent
metaplasia (figure 5). In contrast, HSIL displayed
more intense staining in a higher proportion of cells
in all layers of the epithelium (figure 6). Staining
in LSIL was similar to PIM, except for focally
intense staining in upper cell layers, predominantly
in koilocytes (figure 7).

HPY type in PCR and RFLP

The PCR product from seven of the ten
cases of PIM lesions were positive by detection of
a 450-bp fragment visible by ethidium staining of
2.0% agarose gel. All seven cases showed HPV
bype 6/11 based on the thpes for which RFLP

information in available (figure 8).

Discussion

Atypical (papillary) immature metaplasia
was morphologically distinct and characterized by
slender papillae in the papillary growth pattern,
variable maturation, mild nuclear atypia, uniform
chromatin distribution and nuclear morphology.**
These lesions displayed a tendency to extend into
the endocervical canal.“*®) It should be emphasized

that some PIM lesions may be difficult to distinguish

from lesions that are associated with high grade
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Figure 5. Ki-67 staining in PIM show homoge-

neously in variable numbers of nuclei in

the lower epithelium.

Figure 7. Ki-67 staining in LSIL show focal intense

staining in upper cell layers.

precursors (HSIL) or invasive cancer.(*'"
Moreover, histologically these PIM lesions
conceivably may be confused with reactive
metaplasia and papillary squamous cell carci-
noma, (")

The purpose of this study was to compare

the Ki-67 immunostaining patterns of PIM, LSIL

and HSIL for differences of distribution and intensity

of staining. PIM cases revealed homogeneous

wavay DNA proliferation indices Tuwansann 811
Papillary immature metaplasia vaahnaagn.

Figure 6. Ki-67 staning in HSIL displays more
intense staining in higher proportion of

cells.

Analysis of Papillary Immature
Metaplasia for HPV

6§66 616

| Figure 8. Autoradiography of polyacrylamide gel

displays DNA sequencing band to analysis
HPV type by PCR and RFLP method.

staining in variable numbers of nuclei in the lower
epithelial strata with progressive reduction in the
superficial epithelium. Staining in LSIL cases was
similar to PIM cases, except for focally intense
staining predominantly in koilocytes at upper cell
layers. In contrast, HSIL cases displayed more
intense staining in a higher proportion of cells in all
layers of the epithelium. These findings may be an

additional parameter for distingiushing each type of



Aaa

812 Uszialy w339@s@al uax Christopher Paul Crum

lesion. The pattern of Ki-67 immunostaing might
be consistant with DNA proliferation of each lesion
for which HSIL contained more proliferating cells.

Ward, et al, demonstrated the association
of papillary immature metaplasia with HPV type 6/
11 in 5 of 6 cases.®® In our study, we found seven
of ten PIM cases positive for HPV type 6/11 by
PCR and RFLP. These findings confimed the
concept that PIM was a distinct subset of exophytic
cervical condyloma and could be classified by
LSIL criteria."*”')  However, it is not clear
whether the presence of HPV type 6/11 DNA
excludes the risk of progression in this unique
subset to HSIL or invasive cancer.

In conclusion, the markedly different
distrubution and intensity of Ki-67 immunostaining
may be helpful for pathologists in differentiating
PIM lesions from HSIL. In LSIL, focally intense
staining in upper cell layers is in contrast to PIM
although not so impressively. The association of

PIM and HPV type 6/11 is demonstrable.
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