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CASE #1 (ACC. #29337)
Oinical Abstract: A 48-year-old woman was found to have a large ovarian neoplasm on work-up,
including physical examination and pelvic ultrasound. A total abdominal hysterectomy and bilateral
salpingo-oophorectomy was performed.
Gross Pathology: The specimen consisted of an opaque, rhickcoecl sheet of pink to pale red,
fibromembrnnous tissue measuring 7.5 x 4.0 x up to 0.7 em thick. Attached to the surface was a red
cauliOower-like, 3.0 x 2.5 x 3.2 em tumor mass with a gritty tan, centrally scarred cur surface. A
separately received specimen was also pale red. cauliflower-like with a gritty tan surface, measuring
2.0 x2.3 x 1.2 em. (Contributed by Peter L. Morris, M.D.)
Outside consultation: Richard L. Kempson, M.D. & Michael R. Hendrickson, M.D., Stanford
University Medical Center; Stanford. California.

CASE #2 (ACC. #30013)
Oinical Abstract: A 53-year-old woman was found to have a left adnexal mass.
Gross Pathology: The resected cystic ovary measured 9.0 x 8.7 x 3.0 em. The external surface was
llllOCllh. The internal surface was covered by granular red-tan hemorrhagic material measuring up 10
0.1 em in lhickness. (Contributed by Ute Wrotnowski, M.D .. Atlanta. Georgia.)

CASE #3 (ACC. #29346)
Oinical Abstract: A 25-year-old woman was found to have a left adnexal mass. A hysterectomy
and unilateral salpingo-oophorectomy was performed. along with biopsies at multiple pelvic sites.

Gross PaUtology: The specimen consisted of a section of fallopian tube with ao attached, markedly
distorted ovarian mass. The weight in aggregate was 375 grams. The fallopian tube measured 5.8 em
it length X 0.7 em in diam.:ter, and bad ~ convoluted cut surface. There were a few adhesions noted
in the fimbria1ed end. The ovary measured 14.5 x 12.0 x 5.0 em, and had a partially intact capsule
with a pink to violaceous smooth appearance with a vascular pauem. Sectioning revealed largely
~morrhagic, tan-yellow to red-brown, mottled, necrotic-appearing tu mar. Although most of the
tumor was composed of blood clot and nccrotk-appearing tissue, there were areas of viable-appeming
1\11110r with a more tan-white, fleshy appearance. The more sol id areas were generally peripherally
located. Sec1ioning focally showed small cystic clefls measuring up tO 0.7 em in greatest dimension.
(Contribuied by Ellen Ko, M.D.)
Spetial Studies: Epithelial membrane antigen negative; Cytokeralin weakly positive; Reticulin stain
showed nests of cells surrounded by thin slmods of reticulin.

CASE #4 (ACC. #29043)
Clinical Abstract: A twenty-one year old woman was admitted with the chief complaint of
abdominal protrusion, distention and discomfort of several weeks durmion, with Increase in severity.
The palient was mildly to moderately distressed and uncomfonable. Ultrasound revealed a 10 em
rigln adnexal mass which was easily palpable in the abdomen to just below the umbilicus. A righl
salpingo-oophorectomy, partial omentectomy. left ovarian biopsy. and left tubal ligation were
performed.
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Gross Pathology: The specimen consisted of a large, mu"ltilccular, gray-tan, cystic mass weighing
900 grams. It measured approximately 17 x l l x 12 e m. Small gray-tan cysts were noted on the
surface. Sectioning revealed a solid. mottled surface that was mostly gray-tan with focal bemon;hage.
A rare he morrhagic cyst was noted measuring 3.0 em. On the surface of the cyst was a portion of
fallopian tube measuring 6.0 x 0 ;8 em. The fallopian tube was adjacent to a piece of adnexal-like
tissue .t hat was hemorrhagic and mottled, measuring 7.0 x 2.0 em. After fixation, additional sections
showed a mottled, hemorrhagic, tan-gray, solid smface similar to that described above. Some cysts
were hemorrhagic and varied from 0.5 to 3.0 em. (Contributed by Howard Otto, M.D.)
Outside consultation: Amy C. Halling, M.D., Mayo Clinic; Rochester, Minnesota.
S pecial Studies: CAM 5.2 positive; EMA focally positive; Placental a lkaline pbosptwase negative;
Alpha Fetoprotein negative; AEl/AE'3 negative; lnhibin negative.

CASE #5 (ACC. #29609)
Clinical Abst ract: A 44-year-old, para 3-0 -0-3 woman presented with complaints of bloating and
pressure with urinary frequency. She had a history of heavy menses when not taking oral
contracepci ves. She also had a right ovarian complex cyst, identified 1-l/2 years previously. Qn
physical examinarion, the uterus was somewhat enlarged a t 16-weeks. She had tenderness to
palpation o n the right side towards the umbilical area, and vertical and transverse skin scars.
Laboratory data revealed a hemoglobin of 9.8, hematocrit 31 .0, and RBC of 3.60. Total abdominal
hysterectomy and right salpingo-oophorectomy was performed.
Gross Pathology: Within the right adnexal soft tissues was an encapsulated, yellow-tan, slightly
bosselated mass which measured 4.2 x 3.5 x 3.4 e m. The capsular s urface was bright pink and finely
vascularized. Upon sectioning. the cut s urface of the mass was diffusely pale yellow-gray and solid.
(Contributed by John J. McGill, M.D.}

CASE #6 (ACC. #300ll2)
Clinical Abstract: A 36-year-old woman presented with " uterine fibroids." She had undergone
myomectomy at some time in the past. At surgery, a large extrauterine intrapelvic mass was
identified and removed, and a b.ystereetomy with left salpingo-<Oophorectomy was perfom1ed.
Gross Patbology: The uterus mea·s ured 9.5 x 5.5 x 5.3 era and displayed serosal adhesions and
multiple subserosa! leiomyomas measuring between 0.5 and 2.9 em in greatest dimension,
Enve loping the posterior cervix was a 16.2 x 12.8 x 2.7 em nodular tan mass, with a multinodular.
focally cystic , tan c ut surface. No other significam lesions were present. Your sections are from the
paracervica l pelvic mass. (Contributed by Jonathan S. Ehrlich M.D.)

CASE #7 (ACC. #28831)
Clinical Abstract: A finn mass developed in the uterus of tltis 65-year-old woman.
abdominal hysre.·ecror:ny and bilateral salpingo-oopborectomy was performed.

A total

G ross Pathology: The specimen , consisting of ute rus, bilateral tubes, and ovaries, weighed 808
grams and measured 1.5 em from fundus to external os, 8.5 e m from cornu to cornu, and 1 1.0 em
(r.om anterior to posterjor. Tbe bulging, pedunculated ovoid tlrm· mass measured 5.5 x 4..5 x 3.& ¢m.
The uterus was enlarged and pa1tially distorted due ro several bulging myometrial nodules. The
s urrounding serosal surface was bright pink-red, focally hemor.rhagic, smooth-surfaced and ·glistening,
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The endometrial cavity was 7.0 x 2.5 em. Along lhe anterior endometrium was a prolrUding. pinkgny, predominantly necrotic, bosselated polypoid 5.5 x 3. 7 x 2.5 em mass. The majority of lhe
surrounding anterior and posterior endometrium was involved by neoplasm consisting of pink-tan,
partially necrotic exophytic soft tissue. Within the endometrial cavity were multiple loose fragments
of neoplasm which, in aggregate, measured 3.0 e m. T he surface of the e xtm ding portion of the
neoplasm was partially cove red by soft blood clot. Upon sectioning, the· c ut surface o f the neoplasm
was solid. pink-gray and homogeneous. Tbe re was no e vidence of cal.c ificati.on, cartilaginous tissues
or other abnormalities. There was extensive invasion into the underlying myometrium to 0.5 em from
lhe closest serosal s urface. Within the anterior myometrium wene a few bulging, tan, homogeneous
soft nodules, the largest measuring 2.5 em in greatest dimension. The majority of the posterior
myometrium was displaced by several enlarged. tao. homogeneous, fum nodules, the largest
measuring 6.0 em in cross sectional diameter. The cut surfaces were solid and homogeneous, with no
discrete infarcts or calcifications present. (Contributed by Henry Slosser, M.D.)
Special Studies: Bolh lhe epithe lioid and spind le ce ll components of the tumor stained positively for
Cytokeratin, AB11AE3, and CAM 5.2.

CASE #8 (ACC. #28504)
Clinical Abs tract: A 50-year-old, gravida 5, para 5, Caucasian woman presented with right lower
qtlldrant pain, present for 3-4 days. She had experienced nausea and anorexia for approximately three
weeks. along with severe bloating. Ultrasound of tbe abdomen and pelvis showed a very large.
complex cystic mass in the right adnexal area s us picious for an ovarian neoplasm. In addition. her
uterus was enlarged to approximately 10.5 x 7.0 x 10.0 e m. A tomography scan s howed a very large
pelvic muss, as weU as. omenta l caking. A total abdomiMI hysterectomy, bilateral salpingooophonectomy, ome ntectomy, and a ppendectomy were perfom1ed.
Gross Pathology : The uterus weighed 360 grams and measured 140 nun in le ngth. Protruding from
the fundus was a dome-shaped, 40 x 30 x 30 mm mass. Another separately submitted mass weighed
291 grams and consisted of both cystic and solid areas. It measured l 50 x 95 x 60 mm. The ovary.
fallopian tube, and adjacent mass weighed 57 grams. The mass measured 50 x 40 x 30 mm.
Sectioning revealed a somewhat lobulated. soft, pale tan to yellow-white parenchyma. (Contributed
by Peter L. Morris, M.D.)
Oul~idc Cons ulta tion: Richard Kent Sibley, M.D.; Stanford Univers ity Medical Center; Stanford .
California.

CASE #9 (ACC. #28387)
Oinical Abs tr act: A 36-year-old, gravida 2. para 2, woman presented with complaints of increasing
menses, with periods every 25 days which were extremely heavy, requiring double pJds and
Methergine to control the bleeding. Uli.ntsound and examination revealed a 5.0 e rn fundal myoma.
As the patient desired additional children, a myomectomy was performed .
Gross Pathology : The specimen consisted of a large, firm, ovoid mass of light tan tissue which
weighed 116 grams and measured 7.0 x 5.5 x 4.0 ern. Sectioning revealed a firm consistency and
light tan, whorled and nodular cut surfaces, without e vidence of softening, hemorrhage or necrosis.
(Contributed by Henry Slosser. M.D.)
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CASE#lO (ACC. #28291)
Clinkal Abstract: A 58-year-old, gravida 0 woman presented with complaints of postmenopausal
bleeding. Ultrasound showed a thickened endometrial cavity. Hysteroscopy and O&C were
performed. which revealed necrotic and pt•rulent material in the. cervical os, There was also an
impression of a cervical mnss which could not be removed completely. Subsequent total
hysterectomy and bi lateral salpingo-oophorectomy were performed.
Gross Pathology: The specimen consisted of a uterus which weighed 180 grams and measured 12.0
em in length, 8.0 em between the cornua. and up to 5.0 em from anterior to posterior. The serosal
surface was pink-tan with adhesions present The cervix measured 4.0 em in diameter, and bath
pink-tan. ectocervical mucosa with a circular zone of dark ned discoloration around the cervical os. In
the region of the cervical os and endocervical canal and protruding into the canal was a weUcircumscribed, soft, glistening, white-tan nodule, 4.0 em in diameter, demonstrating fleshy white cut
surfaces. This nodu le was at tached by 11 small thick stalk-like structure to the endometrial surface.
The endometrial cavity was 6.0 em in depth and up tO 5.0 Ctn in width. Its lining was smooUt and
pink, and measured 0.1 em in greatest thickness. The myometrium ranged from 1.0 to 2.8 em in
thickness, and demonstrated an unremarkable tan cut surface. (Contributed by Robert Ricchmann.
M.D.)

CASE #11 (ACC. #30014)
Clinical Abstract: A 29-year-old Japanese woman complained of irregular vagina l bleeding. Pelvic
examination revealed a swollen cervix. Pap smem· showed scattered atypical epithelial clusters
characterized by enlarged nuclei with prominent nucleoli; occasional cells contained intracytoplasmic
mucin. After a cervical biopsy. she u0derwem total hysterectomy with bilateru l salpingo·
oophorectomy and regional lymph node dissection.
Gross Pathology: The cervix contained a large but well circumscribed, rubbery gray-white tUIJJlr.
No other significant lesions were noted. (Contributed by Suzuko Moritani, M.D., Nagoya. Japan.)

CASE #12 (Ace. #29470)
Clinical Ab.~tract: A 27-year-old woman was found to have a labium majus mass while being
followed for a routine pregnancy. After a normal vaginal delivery, the patient underwent repair of a
vaginal tear and excision of the mass.
Gross Pathology: There was a 5.0 x 6.0 x 6.0 em pedunculated. redundant skin-covered mass »itb a
soft. neshy structure inside. consistent with either sebaceous material or other structures. The Stalk
was approximately 1.0 to 2.0 em in diameter, and the length was 4.0 em. (Contributed by Man
Janssen. M.D.)

CASE #13 (Ace. #29861)
Clinical Abstract: A 75-ycar-old. gravida 2, para 2 woman presented with a one-year history of
postmenopausal bleeding. The patient had been on Tamoxifcn due to breast ca.ncer. Physical
examination revealed about a six-week size uterus. There were no adnexal masses or tenderness.
Endometrial biopsy was positive for neoplasia. Total abdominal hysterectomy with bilateral salpingooophorectomy was performed.
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Gross Pathology: The specimen consisled of a u1crus with both adnexa. The enlarged uterus
measured 12.0 x 10.0 x 8.5 em. The serosa was grossly unremarkable. After remo,•al of the adnexa,
!he uterus weighed 285 grams. The endometrial cavity contained a pap illary friable soft tan-yellow
tumOr mass involving the entire endometrial cavity grossly. The right ovary measured 3.0 x 2.0 x 1.7
em, and on cross sectioning. was fibrosed-appearing. (Submitted by Jozef Kollin, M.D.)

S2ECIAL STUDIES: ER by IHC: 70%
PR by ll:IC: 60%

CASE #14 (Ace. #30021)
Clinical Abstrnct : A 50-year-old woman presented with perime nopausal bleeding and underwent
dilatation and curettage. The clinical diagnosis was "submucosal fibroid" .
GToss Pathology: The curettage specime.n consisted o f relatively large pieces of friable 10 firm
brown-red !issue, which fi lled three cassettes. (Submiued by Amir I Kcnde, M.D.)
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OVARIAN CARCINOMA: HISTOLOGIC GRADING AND TYPING
A little over a decade ago, I was invited to review the histologic prognostic factors· in ovarian
carcinoma for publication in an issue of Cu"ent Topics in Pathology.<J) At that time, after a
literature review comprising twenty-one series published between 1982 and 1986, and constituting
over 6,000 cases, I concluded that histologic grade was probably significant in the prognosis of cases
in which platinum treatment had not been used, and probably not significant in cases IIeated with
what was at the time the more modem platinum-based chemotherapeutic regimens. I noted,
however, that it was difficult to interpret the results published in many of the reports for a number of
reasons: ( 1) Several publications at that time still included tumors of low malignant potential
(bl>rderline) among the carcinomas, and these would always improve the results for tumors
interpreted as Grade I; (2) in most reports; there was no specification of the grading system utilized,
which in some series was architectural, in others cytologic (nuclear), in some both, but in the
majority completely unspecified; (3) the grading was often not done at the review level by a single
pa!hologist, but was the product of multiple pathologists who initiaUy saw the cases, often in more
lhan one institution; and (4) there was often an absence of uniform treatment within a single
published series.

In preparation for the present review (to be published eleven years later), it was interesting to survey
the more recent literature to see if things had improved. In an admittedly cursory review ofrelatively
large series of ovarian carcinomas published within the past two years in which reference to tumor
grading is made in the abstract, there is still a total lack of uniformity in how the grading system used
is specified in the publications (Table I). In the eight reports summarized in this Table, (2-9) there is
no specification of the grading system used in three of the reports, in. two others there is only a vague
comment that an architec!Ur;IJ system or a combined architectural and cytologic system was used, in
two the World Health Organization (WHO) system is specified, and in one, the Gynecologic
Oncology Group (GOG) system was used. Given this wide disparity, it is probably no surprise that
the results~ expressed for the significance of tumor grade to prognosis are also highly variable. In
four of the quoted studies, grade was said to be s.ignificant, in another two it was significant only by
univariate analysis, and in the remaining two (which were, admittedly, the reports analyzing the
smallest numbers of cases) grade was not significant at all.

These results suggest that, at the end of the twentieth. century and the beginning of the twenty-first,
ovarian cancer grading is still performed haphazardly, :.vitb several systems and non-systems used in
different studies from different institutions, and with little unanimity as to whether histologic tumor
gra!le is significant at an, and even less as to its significance in comparison with other
histopathologic, immunohistochemical, morphometric, flow and image cytometric, and molecular
studies·. The purpose ofthis review is to summarize some of the grading systems which have been-offered in recent years and to present a system recently developed by my colleagues and myself, with
analysis of the results of application of this system to a large series of cases treated in a uniform
manner at a single institution.
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Ovarian Cancer Grading Systems Used Historically
The grading systems for epithelial ovarian carcinoma used most commonly throughout tlie world
have been those of the International Federation of Gynecology and Obstetrics (FIGO)(lQ) and ofthe
World Health Organization (WHO). (ll) The FIGO system is based on architectural features, and the
grade depends upon the ratio of glandular or papillary structures versus solid tumor growth within an
individual tumor. In this system, Grade I is equivalent to less than five percent solid tumor growth,
Grade ll represents five to fifty percent solid growth, and Grade m tumors are more than fifty percent
solid. In the WHO system, on the other hand, the grade is assigned by the observer's impression of
both architectural and cytologic features, but this is not defined in a quantitative manner. Thus,
Brugghe and colleagues<Ill have characterized this sort of system as "the· 'intuitive' method." Jt is ,
interesting that, although both FIGO and WHO have their own grading systems, neither is included
in the ovarian cancer staging system of either FIGO(lOJ or WHO. (I I)
The other staging system most widelX used - at least, in the United States - is that of the
Gynecologic Oncology Group (GOG). 13) In this system, the grading method employed depends
upon the histologic type of the tumor. For example, for endometrioid carcinomas, a system
essentially equivalent to the FIGO system is used, which is also identical to the GOG method for
grading of endometrioid carcinomas of the endometrium. On the other hand, transitional cell
carcinomas of the-ovary are graded in a manner similar to that for transitional cell carcinomas of~
urinary bladder, while clear cell carcinomas are not graded at all. Thus, the grade assigned toa
particular tumor is dependant on the observer's diagnosis of the histologic type of tumor, which has
been shown in several studies to be poorly reproducible from one pathologist to the nex.tYo~-1~
Furthermore, the GOG does not specify the grade to be used in the case ofa carcinoma ofmix.ed type
(for example, endometrioid and clear cell or serous and transitional cell).
Because of the uncertainties and deficiencies associated with these three most popular grading
systems, there have been several attempts to establish new grading systems using different features
than those mentioned above, In 1986, Ba.a.k and colleaguesll7l proposed a grading method based on
mitotic activity index combined with the volume percentage' of epithelium (VPE) as estimated bya
point counting method. The following year, Baak (with a different set ofcollaboratorsP 8l proposed
a "decision rule" for ovarian epithelial tumor grading, which was based on three steps. In step one,
the decision is made as to whether the tumor has stromal invasion or not; if there is no stromal
invasion, the tumor is called borderline and excluded from the following steps. In step two, if the
tumor is determined in step one to be an invasive carcinoma, it is further graded by the criteria of
solid epithelial fields and hyperchromatic giant nuclei; the tumor is considered poorly differentiated
if one 40X microscopic field is filled with a solid epithelial sheet or if hyperchromatic giant nuclei
are present. Step three is used for invasive carcinomas which are not considered poorly
differentiated by step two. In this step, the presence of one 40X field with a cribriform growth
pattern (defined as round [not oval or polygonal) lumina without intervening stroma) leads to the
grading of the tumor as moderately differentiated. lf the tumor is not considered either poorly 01
moderately differentiated by the application of steps two and three, and is invasive by the applicatioo
of step one, then it is considered a well differentiated carcinoma.
2
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This grading system has not found wide application in the subsequent literature, but it was found to
be both the most reproducible and the most prognostically significant system when compared wi.th
the "intuitive" method and the FIGO method by Brugghe and colleagues nine years later.<l2)
Parenthetically, in this study, it was concluded that the ·assessment of histologic type was
reproducible l:Jut prognostically not significant in the reported set ofFIGO Stage I patients, although
the overall total agreement on histologic type was only sixty-one percent.
Another histopathologic grading system which was developed to overcome the shortcomings of
existing systems was that ofBichel and Jakobsen.< 19l In this system, eight different parameters are
evaluated, and each is given a score of from one to three points. The features evaluated are: (I)
tumor architectural structure (ratio of cystic or papillary structures to solid growth); (2) nuclear
polymorphism (size, shape, chromatin texture); (3) nucleolar features (number, enlargement, and
variability in shape and size); (4) nuclear-cytoplasmic ratio; (5) number of mitotic figures per ten
bighlJOwer fields; (6) mode of invasion (well-defined versus infiltrative margins between tumor and
surrounding stroma); (7) capsular penetration (it is not defined whether this refers to the tumor
capsule or the ovarian capsule); and (8) vascular invasion. Each of these evaluated parameters is
given a point score from one to three, and a histologic grading index (HOI) is then defined as the
mean of the values-of the eight parameters and ranges from one to three. In this study, the HOI
correlated better- when cases were divided into tumors with an HOI less than or equal to 2.0 versus
those gt:eaterthan 2.0- with both presence or absence of tumor at second look surgery and five-year
survival than did the histologic grade alone (characterized by "the fraction of solid versus cystic or
papillary structures"). As with the case of the system ofBaak and colleagues described above,<•sJ
this system has not been applied widely in subsequent publications, and seems to be limited in use
· largely to the institution or institutions from which it arose.
An interestiDg comment on the variety of grading systems in existence appears in the recently
published Third Series Armed Forces lnstituteofPathology Fascicle on Ovarian artd Related Tumors
by Scully and colleagues.<ZO) The authors state that"Almostall the reported studies ofgrading have
shown a correlation with prognosis, at least at a univariate level, indicating that pathologists using a
variety of grading methods can stratify ovarian cancers into several prognostic groups. The success
in achieving this result is probably based on the existence of a subset of easily diagnosable grades I ,
2, and 3 (or 4) tumors. The poor reproducibility of grading, as shown by analysis of individual cases
circulated among pathologists, however, indicates that disagreement exists on tumors with borderline
grades ...." The unfortunate conclusion is that unless a tumor is jud!ged to belong indisputably wi.th.in
a grade, the grade assigned is an unreliable criterion oli which to base therapy of an individual
patient.
Proposal for a New Grading System
With the material presented above as a background, my colleagues and I began about five years ago
to think about the development of a new grading system. The main criteria for a clinically useful
grading system for ovarian carcinoma seemed to us to be that it should be: (1) universal (that is,
applicable to all histologic types of ovarian epithelial cancer); (2) based on determinations that
pathologists already know how to apply, so that it could be universal also in the sense of usable in
CTTR 115" Cancer Seminar
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many different institutions; and (3) clinically valid, in the sense of being prognosticaUy meaningful
in both early and late stage ovarian cancer. In an attempt to satisfy the first and second of these
criteria, we turned for inspiration to the Nottingham system for grading of breast cancer, itself a
modification of a system which has been in use for many years, and one whose clinical utility bas
been demonstrated across the spectrum of the numerous histologic types of mammary carcinoma.ll1•
22
) This apparent applicability to different histologic types of breast cancer was important to us;
because it suggested that a modification of this system might satisfy our criterion of universality in
ovarian cancer.
Since the Nottingham breast cancer system takes into account architectural panern, nuclear
pleomorphism, and mitotic activity, we opined that a similar three-tiered system might work for
ovarian cancer, which is also an adenocarcinoma. In place of dependence on a tubular-duc!al
morphology alone for the architectural portion of the grading, together with dependence on a
semiquantitative estimation of the proportion of a tumor showing this pattern as opposed to a solid
one, we thought that it might be easier and more replicable for the pathologist simply to decide the
architectural pattern displayed by the majority oftlle histologic fields in a given tumor. It also struck
us that there were three rather than two major growth patterns in epithelial ovarian cancer: namely,
glandular, papillary, and solid. Since glandular morphology was seen most prominently in ovarian
carcinoma types with a generally favorable prognosis (endometrioid and mucinous), and the solid
pattern was generally associated with loss of differentiation and aggressive behavior, we opted fora
score of l for a predominantly glandular morphology, 2 for a papillary panern, and 3 for solid
growth.
The prognostic significance of this model was studied initially in a series of 461 epithelial ovarian
cancers, divided fairly evenly among early (IID) and advanced (111/!V) FIGO Stage tumors, and with
a good representation of the major histologic types (serous, clear cell, endometrioid, mucinous,
transitional cell, and other).(lll In the initial determination, not only was this architectural grade
related to survival in all ovarian cance.rs, early stage ovarian cancers, and advanced stage ovarian
cancers, but it was also superior in these cases to the FIGO architectural grading system, and was
also independent of the other parameters to be used in our system (that is, it had no significant
correlation with either nuclear pleomorphism or mitotic activity). The architectural grade also
proved to be prognostically useful for serous, endometrioid, and mucinous carcinomas, but there was
no correlation of architectural grade with survival in either clear cell or transitional cell carcinoma.
The second factor to be analyzed and scored in our new grading system is the nuclear grade, which
was also found(lJ) to be independent of the other two parameters and to work significantly as a
· prognostic indicator in both early and advanced stage ovarian carcinoma, as well as in early and
advanced stage serous carcinoma, early stage clear cell carcinoma, early stage endometrioid
carcinoma, and early and advanced stage mucinous carcinoma. Here again, the assignment of the
score for nuclear pleomorphism must be described and illustrated. For this determination, the area ofthe twnor with the greatest degree of atypia in atleast one-half of a low power (4x lOX) field should
be chosen. For a score of 1 to be assigned, there should be regular uniform vesicular nuclei
(variation in diameter no greater than 2: I), a low nuclear:cytoplasmic ratio, and no chromatin
4
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clumping or prominent nucleoli. Score 2 is assigned for a variation in nuclear siu between 2: I and
4: I, as well as intermediate variation in shape; the nucleoli are recognizable but small, there is some
chromatin clumping, and no bizarre cells are present. Fields warranting a score of 3 demonstrate
marked variation in nuclear size (greater than 4: I) and shape, a high nuclear:cytoplasmic mtio,
prominent chromatin clumping, thick nuclear membranes, and large eosinophilic nucleoli. Bizarre
eells are often present.
Mitotic activity was also shown in our initial study to be an independent variable, but there is some
correlation between increasing mitotic count and increasing nuclear gmde.(23>It is probably the most
difficult of the three histopathologic variables to reproduce from one observer to the next, as has
been noted by numerous authors including myse1f:<241 It has also been pointed out(2.S) that, if mitotic
counting is to be utilized for any diagnostic putJlose, it must be done compulsively and scrupulously.
In our series, we evaluated the most mitotically active area in a tumor, which was usually at the
periphery of the tumor where active growth was most likely. Strict criteria for the identification of
mitotic figures were employed, and only nuclei with defmite morphologic features of metaphase,
anaphase, or telophase were counted. Hyperchromatic and apoptotic nuclei were excluded, as were
inflammatory cells, other degenemting cells, precipitated hematoxylin, and the like. A minimum of
thirty fields was 8,$Ses&ed, and the highest count of mitotic figures per ten high-power microscopic
fields (MF/JOHPF}was recorded, using a Nikon Optiphot microscope (lOX wide eye piece, 40X
objective) with field diameter of0.663 mm and field area 0.345 mm2• The number of mitotic figures
per ten HPF which gave the best fit for prognostically significant information was nine or fewer for
score I, ten to twenty-four for score 2, and twenty-five or more MF/JOHPF for score 3. It was noted
within the study for our initial publications on this grading systemo(l3•261 that the mitotic activity of
ovarian carcinomas was extremely variable, with some tumors displaying virtually no mitotic activity
and others reaching mitotic counts of 150 to 200 per I OHPF. In general terms, the least mitotically
active tumors were clear cell carcinomas, although they often had 1he most pleomorphic nuclei.
With the mitotic count score defined as above, it worked as a prognostic marker at a statistically
significant level in Stage 1/ll carcinomas, but was not significant (p 0.0715) in Stage IllllV disease.
It also worked as a univariate prognostic marker in both early and advanced stage serous carcinoma
and mucinous carcinoma, and in early stage endometrioid carcinoma. Because clear cell carcinomas
bad uniformly low mitotic counts (eighty-two percent of eighty-eight tumors with fewer than
IOMFII OHPF), the cutoff numbers chosen did not predict prognosis in either early or advanced stage
dear cell carcinoma, although by adjusting the numbers of MF/1 CHPF downward for each point
score, a prognostic significance could be developed.

=

Because each of the parameters summarized above (architectuml pattern, nuclell{,pleomorphism,
mitotic activity) proved to be independent variables (that is, independent of one anotlier) in OU( series
of cases, and because each of them correlated in univariate analysis with survival, it was deemed
appropriate to combine them to create our fmal grading system (Table 2). As discussed above, each
parameter is scored from I to 3, and the scores are then added, with a final score from 3 to 5 yielding
afinal grade of I (well differentiated), 6 or 7 being equivalent to grade 2 (modemtely differentiated),
and 8 or 9 producing grade 3 (poorly differentiated), as in the Nottingham system.<Z1.22J In our testing
of this system in a series of461 ovarian cancer patients with uni fonn treaonent and follow-up,<26l the
final tumor grade correlated with survival in statistically significant fashion in both early and
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advanced stage disease and for all major histologic types of ovarian cancer except for clear ceO
carcinoma. The results for clear cell carcinoma approached but did not reach clinical significance.
By multivariate analysis for a group offeatures including age, performance status, histologic tumor
type, FIGO grade, and this new grade, only our new tumor grade and performance status were
prognostically significant in Stage liii disease. In Stage JDJIV carcinomas, the new tumor grade was
also significant by multivariate analysis, as were performance status, residual tumor size after initial
operation, response to chemotherapy, and mucinous (unfavorable) or transitional cell (favorable)
histologic type.
Comparison of Histopathologic: Grading and Typing
In my 1989 review of histopathologic prognostic factors in ovarian carcinoma, I reviewed twelve
series, comprising over 8,000 cases, published between 1982 and 1986, which had commented on
the relationship of histopathologic type of epithelial ovarian carcinoma to survival. The general
resu.lt was that mucinous and endometrioid carcinomas were considered favorable types, serous
carcinoma less favorable, and undifferentiated carcinoma the most aggressive type of ovarian
carcinoma Interestingly, clear cell carcinoma (or "mesonepbroid carcinoma," as it was still
frequently called) appeared somewhat indeterminate, in that about half of the publications placed it
in the favorable ~tegory, and the other halfconsidered it unfavorable. In virtually all the published
series, histopathologic type was less prognostically significant than clinical-pathological stage, and
usually less significant than grade as well, with multivariate ana.lysis.
This analysis has changed little in recent years, but we were prompted to perform an analysis ofthe
relation of grade to type in our own series of cases.<27l We had already determined<26l that the only
significant correlation of histopathologic type of carcinoma with survival by multivariate analysis
was a favorable effect of transitional cell morphology and an unfavorable one of the mucinous
phenotype in Stage 1DIIV tumors. In Stage III1 carcinomas, histopathologic type did not reach
significance for any of the other patterns when compared with serous carcinoma, the most common
type. In consideration of our results showing differences in advanced stage tumors, we wondered
whether this might be due to chemotherapy responsiveness, and thus we analyzed response to
chemotherapy in251 ovarian carcinoma patients, 217 of whom were in Stages m and rv. We found
that high stage serous, transitional cell, and endometrioid carcinomas responded well !o a
Cyclophospharoide/Doxorubicin/Cisplatin (CAP) regimen. The response to CP alone was similar for
serous and transitional cell carcinomas, but endometrioid carcinoma complete plus partial response
rate fell from 92.3% to 30.0%. No case of either mucinous or clear cell carcinoma responded to
either regimen. On the other hand, chemotherapy response was not strongly influenced by grade
(response rate in all cases 46% for Grade I, 57% for Grade 2, and 51% for Grade 3 carcinomas),
although, as summarized above, survival was strongly grade-related. Interestingly, there was a
significantly poorer response rate among grade 3 serous and endometrioid carcinomas compared with
lower grade tumors of those histopathologic types. We have also more recently shown (unpublished
data) that, among patients with serous, endomelrioid, and transitional cell carcinomas who are
complete responders to initial chemotherapy, the subsequent duration of progression-free interval is
significantly related to grade, with the interval not yet reached among eleven patients with Grade I
6
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Thus, although grade predicts surviva.l better than does type of ovarian carcinoma, histopathologic
type is a better predictor ofchemoresponsiveness, and can suggest the optimal type ofchemotherapy
to be employed. It is thus recommended that the surgical pathology report on cases of ovarian
carcinoma include both the grade and type of turnor seen.
Finally, it is worth mentioning that, although the initial published and presented studies of the
efficacy of our grading system are our own, at least three other studies have now appeared in which
the system has been used with satisfactory results. In a presentation on pro~ostic implications of
the cell cycle inhibitor p271rip1 in ovarian cancer, Shaw and colleagues noted that the most significant
predictors of survival in a series of IOJ cases were stage, our grade, age, and DNA index.C28l The
same group also noted that this grading system was useful in distinguishing between ovarian
carcinomas associated with BRCA mutations and those occurring sporadically, with the former
having a statistically significantly higher grade, as well as being exclusively of serous type.Cl9l Mayr
and Diebold have also used our system with successful results, although they noted that nuclear
pleomorphism alone was equally useful as a prognosticator by multivariate analysis.<JOJ We eagerly
await more studieson the validity of this grading system, and are currently engaged in interobserver
reproducibility studies ourselves.
Table 1.
Reeent Publications Analyzing Tumor Grade In Ovarian Cancer

.
Eltabbakh, 1997

221

Yes

No

Gadduci, 1997

224

Yes

No

Brugghe, 1998

102

Yes

No

Geisler 1998

83

No

Yes(GOG)

Reles, 1998

103

Yes

±(arch)

Anttila, 1999

316

Univariate only

Yes (WHO)

Ross, 1999

61

No

Wen, 1999

105

Yes (univariate)

Yes

cyto =cytologic.
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Table 2.
Proposed Universal Grading Sysrem
For Invasive.Ovarian Carcinoma
Score

Pre4ominant
Architectural
Patrem

Cytologic Atypia"

Mitotic
Figures/lO~pb

l

Glandular

Slight

0-9

2

Papillary

Moderate

10-24

3

Solid

Marked

>/- 25

.

• As defmed in text and in Refs. 23 and 26.
b Counted in the most active region at4X40X on a Nikon Optiphot microscope (field diameter
0.663 mm, field area 0.345 mm2); HPF =high power fields.
Total score 3-5 =Grade I, 6 or 7 = Grade 2, 8 or 9 =Grade 3.

SEROUS CARCINOMA

•
•
•

papillae/slits
psammoma bodies
high grade nuclei

ENDOMETRIOID CARCINOMA

•
•
•
•
•

round glands
squamous components
usually low grade
may be villoglandular
may be sertoUform
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MUCINOUS CARCINOMA

•
•
•
•
•

stainable mucin
frequent goblet cells
variably sized glands
no squamous component
often benign/LMP
elements

CLEAR CELL CARCINOMA

•
•
•
•

•
•

TRANSITIONAL CELL
CARCINOMA

•
•
•

•
•

large papillae
multiple cell layers
urotheliallsquamous
features
microcystic degeneration
malignant Brenn er with
benign!LMP

papillary/tubular/solid
clear± hobnail cells
may have luminal mucin
IUY have eosinophilic
globules
often byallnized stroma
infrequent mitoses

UNDIFFERENTIATED
CARC INOMA

•
•
•
•
•

solid growth pattern
bigh grade nuclei
numerous mitoses
no obvious differentiation
RIO small cell carcinoma,
mets •
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BORDERLINE TUMORS OF THE OVARY
Borderline tumors of the ovary - also known as tumors of low· malignant potential (LMP) comprise an important chapter in ovarian neoplastic pathology, and one in which the last line is not
)'etwritten. These tumors were first described by Taylor over 70 years ago, but nearly a half century
passed before they became well known to the general pathologist. Although borderline variants of
all of the major types of epithelial ovarian tumors are said to exist, the only common ones are those
of serous and mucinous type. 1 Rutgers and Scully have recently divided the latter into mucinous
intestinal and mucinous miillerian subtypes.2
Serous and mucinous borderline tumors are commonly seen in the general practice of surgical
pathology. Most series from Western countries estimate that one serous borderline tumor is
encountered for every two invasive serous carcinomas, and one mucinous borderline tumor for every
mucinous carcinoma.1 Statistics such as these obviously depend on easily reproducible diagnostic
aiteria, and several reports have noted considerable observer variation in the distinction between
borderline tumors and carcinomas.1
Borderline tumors -are encountered in a younger population than are invasive carcinomas of the
ovary, with a mean age of 40 for both serous and mucinous intestinal borderline tumors, and

probably even younger for the mucinous miillerian type. Thus, it is not at all unusual to encounter
lhese tumors in women in their 20s or even teenagers, in whom preservation of fertility is often an
important consideration.
The different types of borderline tumors have somewhat different gross appearances, which may
suggest the correct diagnosis ...19 Mucinous intestinal borderline tumors are generally the largest,
averaging 15-20 em in diameter. Less than 10% are bilateral. They are multilocular cystic
neoplasms, and the cysts generally contain mucoid material and rarely show intracystic papillary
projections. The mucinous miillerian borderline tumor, on the other hand, tends to be smaller, and is
usually paucilocular, with grossly apparent intracystic papillae. This tumor is more frequently
bilateral than the mucinous intestinal type, although not as commonly as borderline serous tumors,
which are bilateral in almost 50% of cases. These latter tumors show both cystic and papillary
growth, and often extend to the external surface of the ovary.

MicroscopicaUy, all borderline tumors are characterized by the presence of malignant cytologic and
histologic features in the absence of stromal invasion. The serous tumors show at least focal
evidence of tubal epithelial differentiation, but contain fewer ciliated cells and more evidence of
proliferative activity than benign serous tumors. The cells are stratified into several layers, and often _
form complex papillary and glandular pattems. Exfoliation of small clusters of cells into the cystic
lumina is frequently seen. Cytologic atypia and mitotic activity are identified, but are usually not as
prominent as in invasive serous carcinoma. By definition, true stromal invasion is not identified.
Recently, Seidman and Kurman have proposed that a distinctive type of noninvasive serous tumor
with long nonbranching papillae and slight cytologic atypia be designated micropapillary serous
carcinoma, because of a tendency for this variant to be associated with invasive serous carcinoma
CTTR I t s"' Cnnoer Seminar

Diagnostic Problems in Gynecologic Pathology

II

outside the ovaries.19.38 Others, however, have not confirmed this association and believe, as we do,
that these micropapillary tumors should remain classified as borderline..w
In mucinous intesiinal borderline tumors, there is usually considerable heterogeneity, so it is
important to obtain multiple sections (usually one per centimeter of maximal tumor diameter) to rule
out focal invasive carcinoma Goblet cells are invariably present in these tumors, and argyrophilia
can also be identified. The degree of cellular proliferation and atypia are generally analogous10
those seen in colorectal adenomas, and it is debated whether greater degrees of atypia and
stratification (the latter usually defined as greater than three celllayers)11•15 should lead to a diagnosis
of invasive carcinoma even in the absence of demonstrable stromal invasion. Our own recent study
and literature review 16 suggests that Stage !A tumors (limited to one ovary) will be cured in 97-99%
of cases regardless of the amount of atypia or stratification, as long as invasion is not demonstrable
after adequate sectioning.

Mucinous miillerian borderline tumors, in contradistinction to those of intestinal type, show no
goblet cells or argyrophilia, and are composed of mucinous cells of endocervical type. Papillary
features are more common than in the mucinous intestinal borderline tumor, and an intense
neutrophilic infiltrate of the tumor stroma is generally present. In many ways, these tumors are
intermediate in hisfological appearance between serous and mucinous intestinal borderline rumors,
but in behavior they more closely resemble the serous type.
The clinical behavior and appropriate treatment of these tumors are still hotly debated. In
general terms, the classical impression is that borderiine tumors are indeed tumors of low malignant
potential, with 5-year survival rates approximating 95% but a significant number of recurrences and
deaths occurring later in the clinical course.4-20 Both serous and mucinous miillerian borderline
tumors are frequently associated with peritoneal tumor deposits, although it is uncertain whelher
these represent implants from the ovarian tumor or sites of synchronous peritoneal neoplasia. In
mucinous intestinal borderline tumors, extraovarian extension is uncommon, and almost alwa)~
occurs in the form of pseudomyxoma peritonei, a condition in which mucin containing $mall
numbers of tumor cells accumulates within the peritoneal c:avity. 21 •2
Among the serous borderline tumors, it is generally accepted that tumors limited to one or bolh
ovaries are associated with an extremely favorable prognosis, with survival rates approaching 100%.
The significance of extraovarian spread is said by some authors to lower the ultimate survival to 75%
or even less, but Kurman and Trimblc,24 in a recent literature review, have suggested that this fi~
is probably spuriously high, and our own data support this impression. The M.D. Anderson datil,
however, quote a higher recurrence rate, with frequent recurrence as invasive carcinoma, although it
is possible that these represent a selection bias. 25 In addition, it is unclear whether invasive
peritoneal implants (i.e., invasive serous carcinoma) augur a worse prognosis than noninvasive
implants (i.e., serous borderline tumors). Equal numbers of authors argue the pro and con sides"Or
this debate, with none of them having enough cases in their series to settle the issue. 26.27 It seems
logical that it should be worse to have extraovarian invasive can.cer than not to have invasive cancer,
but the literature does not yet support this conclusion. The debate is more than academic, since the
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question of postoperative chemotherapy for all, some or no patients with extraovarian tumor depends
on the answer. Finally, it should be remembered that many patients with serous borderline tumors of
the ovary have peritoneal foci of endosalpingiosis, a completely benign condition that does not
worsen the prognosis, and therefore should not be overdiagnosed .as a neoplastic implant.28 •29
The initial series of mud nous miilleriao borderline tumors reported was that ofRutgers and Scully.2
Extraovarian tumor implants were common among their cases, but no patient had a recurrence or
died of tumor. Among ten patients recently reviewed by us, the prognosis was equally favorable, 16
but we have subsequently seen a c.ase in which tumor recurred in the pelvis as invasive carcinoma of
mucinous miillerian type (an entity not yet reported) and killed the patient.
There is a need for more consensus on mucinous intestinal borderline tumors. Our own impression
of these tumors, as mentioned above, is as follows. First, tumors limited to one ovary seem to
behave in a uniformly almost benign fashion. Second, in our material, this benign behavior occurred
regardless of the degree of atypia and stratification of the tumor cells, suggesting that invasive
mucinous carcinoma should not be diagnosed unless true stromal invasion is clearly identified. As
mentioned above, extensive tumor sampling and careful microscopic examination are necessary to
rule out the presence of foci of invasive carcinoma. Interestingly, more recent series report results
similar to ours, but continue to argue for the concept of intraepithelial or noninvasive mucinous
carcinoma.lo.31
<kcasionally, bilateral mucinous borderline tumors will be encountered in association with a
mucinous neoplasm of the appendix and pseudo myxoma perltonei.31 "35 This seems to represent a
syndrome distinct from the far more common unilateral mucinous intestinal borderline tumor, and
one with a high mortality rate. Several recent reports have sul!f:ested that the ovarian and peritoneal
lesions may represent extension from an appendiceal primary. ~.3SJ6 In our series, the one patient
who presented with this constellation of findings was dead in nine months. Pseudomyxoma
peritonei associated with a unilateral mucinous borderline tumor may prove fatal, but usually after a
course of many years.
Microinvasion - defined as foci of stromal invasion smaller than 3 mm - has been described in
several series of ~redominantly serous borderline tumors, and has not adversely affected the clinical
outcome. 10•20•37•3 We have seen this phenomenon in about I0% of our serous borderline tumors, as
well as in similar proportions of mucinous intestinal and mucinous miillerian borderline tumors.20
None of our c.ases have experience recurrence. Interestingly, two of our microinvasive serous tumors
represented recurrences 24 and 17 years, respectively, after ovarian cystectomy and unilateral
salpingo-oophorectomy for borderline serous rumor. We have not seen similar progression to fully
invasive serous carcinoma, and the review of Kurman and Trimble suggests that this occurs in less
than I% of serous borderline tumors. As mentioned above, however, there are still conflicti~
opinions. 25
Within the past year, two excellent review articles on borderline tumors have appeared,41 •42 as well as
a thoughtful editorial response to one of them.43
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A few years ago, two excellent reviews of borderline tumors were published,' 1'42 as well as an
editorial commenting on one of them.43 More recently, a Consensus Conference sponsored by the
National Cancer Institute was held in Bethesda, Maryland, on August 27-28, 2003. The following
statements represent the initial consensus approach of the participants.
Consensus Approach To Borderline Ovarian Tumors
Consensus Workshop
Bethesda, Maryland • August 27-28, 2003

I. Borderline (low malignant potential, atypical proliferative) tumors of the ovary are frequently
seen, across the age spectnun including young women, and should be distinguished from
benign tumors, primary and metastatic carcinomas.
2. Publications on borderline tumors'should completely separate the data by cell type (serous,
mucinous intestinal, etc.) and should report the degree of histological sampling in all cases,
with specific per-case data for those with an adverse outcome. Those cases associated with
any form of adverse outcome should report how the outcome was documented (i.e., by
biopsy, autopsy, etc.), whether death occurred with or of tumor, and a histolo~cal
description of what was found. Descriptions should include both the ovarian tumor(s) and
any extraovarian disease (such as peritoneal implants) present, as well as the extent of
histological sampling. These details should be reviewed by a diagnostic pathologist who is
an active remember of the research team. Because of the natural history of these tumors,
brief follow-up has limited value.
3. "Recurrent borderline tumor" is too general to be an acceptable diagnosis. The pathologic
evaluation ofa recurrence should include a clear description of what is present, i.e., invasive
carcinoma, "non-invasive implant"lborderline tumor, micropapillary serous tumor, etc.
Endosalpingiosislbenign glandular inclusions of serous type, including those found in lymph

nodes, are benign and should be distinguished from the recurrences mentioned above. More
research is needed to determine whether contr<ilatel'lll ovarian and extraovarian disease.
whether present at the time of initial diagnosis or subsequently, represents separate primary
tumors or true implants/recurrences.
4. All borderline tumors should be well-sampled by the pathologist, with at least one section per
em of maximal tumor diameter for tumors less than 10 em, and two sections per em for
larger tumors (excluding smooth-walled cystic foci). Gross description should include t~
presence of an exophytic or intracystic growth pattern, as well as of capsular rupture. If!here
is capsular rupture, sections should be taken from the immediate vicinity. Multi cystic tumo!i
should be meticulously examined. Grossly negat.ive omental specimens should be sampled
extensively (at least one section per 2 em oflargest dimension).
5. No definitive studies are available on the significance of small foci of tumor with borderline
morphology within an otherwise benign ovarian tumor (cystadenoma, adenofibroma, etc.).lf
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a benign element is present, the percentage or greatest measurement of the borderline
component should be mentioned in the pathology report. Further studies are needed to
determine the clinical significance of variable proportions of borderline morphology within
an otherwise benign tumor.
6. Women with well-sampled typical serous borderline tumors in FIGO Stage Ia or Jb (confined
to the ovaries), with or without microinvasion, have a five-year survival rate of virtually one
hundred percent and have a very low recurrence rate.
7. Micropapillary serous borderline tumors (defined as borderline serous tumors showing at
least one 5 mm focus of micropapillary and/or cribriform growth) should be distinguished
from typical serous borderline tumors in the pathology report. The significance of smaller
foci of tumors showing micropapillary morphology needs further study. When such foci are
encountered, further sampling is encouraged. As with other serous borderline tumors, the
pathology report should distinguish between intracystic and exophytic tumor, and more
research is needed on the clinical implications, if any, of this distinction.
8. Women Y{ho have unstaged intracystic typica.l serous borderline tumors that have been
properly sampled have an extremely low risk of extraovarian disease. Those with unstaged
micropapillary borderline tumors are at high risk of extraovarian disease, and the risk for
exophytic typical serous borderline tumors, as well as those with multiple foci of
microinvasion, needs further study.
9. Only limited data are available on the clinical implications of different types of peritoneal
"implants" in women with serous borderline tumors. Patients with invasive implants
(showing invasion of underlying normal tissue, and usually resembling serous carcinoma
histologically) have a comparatively high risk of death from disease. However, lesions
demonstrating these features are quite rare in most series. Peritoneal lesions that resemble
low grade serous carcinoma without underling tissue invasion, or inwhich underlying tissue
cannot be assessed, are of concern and require further study. Desmoplasia in peritoneal
implants is not necessarily a marker of carcinoma, and indeed is seen more frequently in noninvasive implants and in endosalpingiosis. The origin of peritoneal implants is unproven and
deserves further study. Lymph node involvement at initial presentation characterized by
single cells or small clusters of cells in sinuses, and benign glandular inclusions
(cndosalpingiosis), appear to have a benign follow-up, but more study of such cases is urged.
I0. Mucinous borderline (low malignant potential, atypical proliferative) tumors of
gastrointestinal type, when well sampled, with careful exclusion of cases with
pseudomyxoma and those actually representing metastases to the ovary, virtually always have
a benign follow-up.

-

II. The term "seromucinous" is synonymous with the endocervical/miillerian type of mucinous
borderline tumor. These tumors are distinctive and differ from the gastrointestinal type; in
many ways they are similar to serous borderline tumors. The data on these tumors are
limited, but overwhelmingly benign behavior has been observed so far. More studies of
CTTR 1 15~ Cancer Seminar

Diagnostic Problems in Gynecologic Pathology

15

these tumors are encouraged.
12. The sole diagnostic criterion agreed upon for the diagnosis of mucinous borderline tumor
with intraepithelial carcinoma is the presence of severe cytologic atypia. Stratification and
complex intracystic growth patterns, in the absence of severe atypia, are general
characteristics of borderline tumors and should not be used to diagnose intraepithelial
carcinoma. More sections should be submitted when the diagnosis of intraepithelial
carcinoma is made or suspected, in order to rule out invasive carcinoma.
13. The primary diagnosis for borderline tumors with microinvasion should reflect the mai!l
tumor (borderline/LMP/atypical proliferative), and the presence ofmicroinvasion should be
reported as either "microinvasion" or "microinvasive carcinoma" (not "microinvasive
borderline tumor"). Thus, the final diagnostic term is borderline tumor with microinvasion
or with microinvasive carcinoma. The former term is deemed preferable in that it avoids the
use of the word "carcinoma," which might provoke unnecessarily aggressive therapy. The
amount of microinvasion should be quantified. There was no consensus on a size criterion,
partly due to limited experience in the literature with this group of tumors. The most
commonly accepted criterion is up to 5 mm of greatest linear measurement in any single
focus. A romment can be made in the report that, based on the literature, tumors with up to 5
mm of miCroinvasion have demonstrated an excellent prognosis. It is currently unknown
whether the cytologic features (high grade versus low grade) of the microinvasive foci
correlate with any variability in prognosis, and additional studies are warranted to resolveo
this and other issues - including the clinical significance of single versus multiple foci of
microinvasion- in the future.
14. It is thought to be more difficult to determine the architectural upper limit of borderlineo
morphology and behavior in mucinous than in serous tumors. In the mucinous
gastrointestinal type, a confluent glandular expansile pattern of more than 5 mm in greatest
linear dimension should be diagnosed as mucinous carcinoma, with some quantification
when the focus is at the lower end of this size spectrum (e.g., "focal carcinoma"). The
significance of lesser degrees of a confluent glandular/expansilepattem of well differentiated
mucinous carcinomas is not agreed upon, and there is a need for further study ani!
characterization of these lesions. Tumors showing destructive stromal invasion shouldbe
characterized as invasive mucinous carcinoma.
15. There was consensus that ovarian mucinous rumors associated with pseudomyxoma peritonei
(PMP) are almost invariably derived from the gastrointestinal tract, usually the appendix. In
view of this, they should be reported as secondary involvement of the ovary or metastatic to
the ovary. These tumors should not be labeled with the same diagnostic terms used for
primary ovarian tumors (cystadenoma or borderline) so that clinicians are not confused aboiir
the pathologic interpretation of the established or suspected primary site. When
intraoperative consultation with frozen section leads to the diagnosis of a mucinous ovarian
tumor in the setting ofPMP, the need for appendectomy should be conveyed to the surgeon,
16
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and the pathologist should examine the entire appendix microscopically. The presence of
bilateral ovarian mucinous tumors of gastrointestinal type or of extraovarian disease
associated with a unilateral ovarian tumor of this type, whether PMP is present or absent,
should prompt the clinician to consider the need for appendectomy and to examine the
gastrointestinal tract, including the pancreaticobiliary system, for a primary tumor. It is
important to recognize that some metastases can be deceptive (unilateral, without a known
non-ovarian primary site, with microscopic features simulating a primary ovarian tumor).
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PE RITONEAL INVOLVEMENT WITH (?BY) O VARIAN TUMORS

The peritoneal mesotheliwn in both men and women is host to a large variety of benign and
malignant diseases. In women, however, l.auchlan was one of the earliest to observe that peritoneal
mesotheliwn has the capacity to differentiate along miillerian lines, and dubbed it the "secondary
miillerian system."1 In practice, this means that any benign or malignant condition commonly
encountered in the female genital tract which shows miillerian differentiation can also be found as a
primary lesion of peritoneal mesotheliwn. Although we will focus on neoplasms and their
differential diagnosis in this discussion, it is important to realize that nwnerous benign proliferations
- the best recognized of which are endometriosis, endosalpingiosis, and other benign glandular
inclusions - are commonly encountered throughout the peritoneal cavity, in such sites as pelvic and
abdominal peritonewn, omentwn, cui de sac, and serosal surfaces of the uterus, ovaries, fallopian
tubes, urinary bladder, and small and large intestine.2.J In addition, similar benign processes, usually
in the form of so1itary or multiple cysts, are frequently encountered in pelvic, periaortic, and
occasionally inguinal lymph nodes in women. 4 AU of these sites may be the location of epithelial
lesions of varying degrees of malignancy in women with ovarian borderline or low malignant
potential (LMP) tll,ipors, and the peritoneal lesions seen in these patients will be the main topic of
this discussion. Although such lesions may be encountered in women with endometrioid, clear cell,
and transitional cell (Brenner) twnors of LMP, most of the attention in the literature, as well as in
this discussion, will be focused on those occurring in women with the most common types ofLMP
tumors, the serous and mucinous variants. Furthermore, although mucinous LMP twnors are
currently divided into those of intestinal and of endocervical (miillerian) types, the latter seem to
behave like serous LMP twnors, in that they may present with discrete lesions in the peritoneal
cavity and in lymph nodes, but not with the "pseudomyxoma peritonei" which is commonly
encountered in association with mucinous intestinal borderline twnors.5 Since much less is known
about these lesions in mucinous endocervical LMP tumors than in serous LMP twnors, the following
discussion with focus only on the serous and mucinous intestinal borderline twnors and related
peritoneal pathology.
Serous Ovarian Tumors and Associated Peritoneal Lesions
Most of the current controversy over the peritoneal lesions associated with serous ovarian tumors
concerns those accompanying or following serous LMP tumors. Although carcinomas in the
omentwn and other peritoneal sites associated with ovarian serous carcinomas could in theory
represent either metastases or separate primary tumors, several loss of heterozygosity studies have
uniformly demonstrated the same patterns in the tumors in one or both ovaries and the omentwn,
sugsesting strongly that these represent a single primary twnor and its metastase.s.6•7 Certainly, the_
presence of invasive cancer outside the ovary upstages the primary ovarian carcinoma, and worsens
the prognosis as expected. In those cases in which extensive peritoneal invasive carcinoma (usually
but not a.lways of serous type) is present in the absence of an obvious ovarian primary, !he rumor is
classified as primary peritoneal serous (or other) carcinoma. 8•9 These tumors account for
approximately eight percent of all serous carcinomas, and clinically, pathologically, and
immunohistochemically show no difference from serous carcinomas ofcomparable stage arising in
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lhe ovary. Most importantly, !hey respond in !he same fashion to !he same chemolherapeutie
regimens, and have ultimately the same survival data. The currently accepted criteria for classifyin&
a disseminated peritoneal tumor as primary extraovarian ramer !han metastatic from an ovarian
primary are listed in Table 1. These are admittedly totally empirical - particularly the criteria
involving the limitations of size of ovarian carcinoma, when present - but seem to work
appropriately in characterizing lhese interesting lesions. The concept of primary peritoneal
carcinomatosis of ovarian differentiated type, of course, fits perfectly wilh lhe hypothesis of the
female peritoneum as a "secondary miillerian system,'' as discussed above.
Much more controversial is the origin and behavior of extraovarian lesions associated with serous
LMP tumors of the ovary. Even the name of these lesions, which are commonly referred to as
"implants," is not lacking in controversy, since this term suggests that we know that they arise bya
process of dissemination from the primary ovarian LMP tumor and implantation in various
peritoneal sites. The only major study which has provided evidence support of this hypothesis WliS
that of Segal and Hart, who noted that peritoneal lesions were far more common in patients whose
ovarian serous LMP tumors had penetrated through the ovarian capsule to present as exophytic
surface nodules, suggesting !hat these might have indeed broken off and implanted elsewhere in
these cases. 10 On the other hand, Roth and colleagues have recently presented molecular evidence
(clonality analysis based on the determination of the inactivation pattern of the X chromosome at a
polymorphic site on the human androgen receptor locus) that ovarian and peritoneal serous LMP
tumors show independent origin, at least in !heir seven informative cases. 11 Thus, the question of
whelher the so-called "implants" are really implants is still not settled; we have stated for years that
they should not be labeled as such unless we are sure that this is what !hey are, and Bell and
colleagues have recently agreed with this statement. 12

m

Regardless of what one chooses to call these extraovarian lesions, !he next great controversy is
associated with the prognostic significance imparted to a case by the presence of differeul
histopathologic patterns seen within them. They have classjcaJly been divided into "non-invasive"
and "invasive,'' and occasionally distinguished as "superficial" versus "deep." Although different
authors have presented their own concepts of what these terms really mean, it is clear !hat there is no
agreement on the definitions, and therefore on the clinical significance of the various lesions. In
their recent review, Bell and colleagues note seven previous studies suggesting that patients wilh
"invasive implants" were more likely to develop recurrence, versus five which maintained that the
behavior of tumors with "invasive" or "non-invasive implants" is the same. 12 One of the reasons for
this discrepancy in !he literature is certainly the fact that most reported series ofcases are small, oftm
with only a handful of cases with "invasive implants." The other major reason, however, is tbt
differing criteria applied by different authors for the diagnosis of"invasive implants."
One of the earliest distinctions among peritoneal "implants" was in the series of McCaughey and
colleagues, who distinguished between '.'superficial" and "deep"lesions.13 In this report, the authors
noted that both could occur simultaneously in the same patient, and benign glandular inclusions
could be seen in the same cases as well. This observation underscores the importance of careful
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sampling by the gynecologic oncologist, and separate reporting by the surgical pathologist of each
lesion biopsied.

The concept of superficial versus deep penetration as the main criterion for the distinction between
"invasive" and "non-invasive implants" persisted in the reports ofBell (a different Bell from that of
reference 12) and her colleagues, who found three histologic features (invasion, severe cytologic
atypia, and mitotic activity) which correlated with adverse prognosis in patients with advanced stage
serous LMP tumors. 14•15 The single criterion of major concern was invasion, but by this was meant
not only invasion of the tumor's own stroma but, more importantly, invasion of underlying tissues.
Thus, "non-invasive implants" were defined primarily as those which grew, for example, on the
surface of the omentum with either no penetration or superficial penetration of pre-existing septa,
while an "invasive implant" would penetrate deeply into the omental parenchyma. Although this
criterion is relatively easy to apply in an omentectomy specimen, it is certainly more difficult in
small biopsies from either the omentum or other peritoneal sites, and the assumption was then
developed that, if the lesion could be easily stripped off the underlying tissue by the surgeon
performing the biopsy, it was likely to be non-invasive.
The other group which has commented on the question of invasion in "implants" in greatest detail is
that of Silva and lils colleagues. 16-18 They have emphasized the finding of individual cells and
groups ofcells in the stroma as the most useful criterion for the diagnosis of invasion. In their recent
review, Bell and colleagues commented on these different criteria and noted that, in their material,
deep invasion of normal tissue was indeed important, but was seen .in only fourteen percent of the
lesions which they ultimately identified as "invasive implants." 12 Individual cells in the stroma were
encountered in equal proportions of their invasive and non-invasive lesions, as was the distribution
of nuclear grade. They emphasized the presence of a micropapillary architecture and of solid
epithelial nests surrounded by clefts, each of which were seen in over eighty percent of their
"invasive" cases. By definition, none of these features was encowltered in "non-invasive implants,"
although it is unclear whether the definition was developed before or after clinical correlations.
Many of the lesions classified as invasive had more than one of the three defining characteristics, and
it is not made clear in this study whether there is any difference in outcome when each feature is
studied separately by multivariate analysis. Nonetheless, the clinical outcomes are statistically
significantly different, with eighty-six percent of their followed cases with "non-invasive implants"
by their criteria alive with no evidence of disease, versus only thirty-nine percent of the patients with
"invasive implants."
It remains to be seen whether these so-called "refined diagnostic criteria" will be confirmed by other

authors in large series of cases. The criteria of Bell and colleagues seem to be at least easy to
reproduce, and thus their utility or lack of it should become apparent in fairly short order. It must~
emphasized, however, that the micropapillary architecture has been emphasized by the same group of
authors as indicating a type of serous LMP tumor with clinically more aggressive behavior and
immunohistochemical and molecular findings intermediate between those of other serous LMP
tumors and invasive serous carcinomas, while other authors have not confirmed these findings. t9-2l
It thus remains to be seen whether the micropapillary pattern will prove to be important not only in
primary ovarian LMP tumors, but in the extraovarian lesions as well.
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Finally, a few statements should be made about benign extraovarian glandular lesions such as
endosalpingiosis. Although the assumption for many years has been that these are totally benign and
thus influence neither the stage nor the prognosis of a primary ovarian borderline tumor or
carcinoma, at least two recent studies have suggested that this may not be the case. In the report of
Silva and colleagues, eleven patients with initial Stage I serous LMP tumors who experienced
recurrence (ten of the recurrences being invasive carcinoma) were compared with sixteen matched
controls who had no recurrence after fifteen or more years of follow up. The only significant
difference between the two groups was the fact that endosalpingiosis was present initially in 72.7%
of the patients who developed recurrence versus only 12.5% of those who did nol21 Interestingly, X
chromosome inactivation study in one case (in which the recurrence occurred at ten years after initial
treatment) showed different patterns in the original LMP tumor and the recurrent carcinoma,
suggesting that the "recurrence" was probably actually a new primary tumor. This would then
suggest that patients with endosalpingiosis, bes;ause of the widespread presence of foci ofperitoneal
miillerian metaplasia, may be more likely to see some of the foci become malignant in future years.
The other study which has examined endosalpingiosis (referred to by the authors as milllerian
inclusion cysts or MIC) in a different manner is that of Moore and colleagues.24 These authoJS
specifically studied lymph nodes with MIC, and noted that they were many times more common in
patients with ovarian tumors than with endometrial or cervical ones, and that over half of the ovarian
tumors involved were of serous LMP type. They noted that "obvious metastatic" LMP tumor was
present in the same node group in four of their ten MIC eases, although it seems equally plausible
that these LMP tumors may actually have arisen as separate primaries from the benign nodal
inclusions. It was also noted i.n some of these cases that the same K-ras mutations were present in
the ovarian LMP tumors and the nodal inclusion cysts in some of the cases in this series.
Thus, there is beginning to accumulate some evidence that endosalpingiosis may be more important
in the ultimate outcome of serous LMP tumors than was previously thought. No one has yet
proposed that their presence be used to upstage the primary tumor, but this may become a
consideration in the future.
Muci nous Intestinal Ovarian T umors and Associated Peritoneal Lesions
The current view of peritoneal lesions associated with mucinous ovarian tumors is considerably less
controversial than that for the serous group of neoplasms. First, the only peritoneal lesions likely to
be significantly associated with primary invasive mucinous carcinoma of the ovary are metastases,
which resemble histologically the primary ovarian carcinomas. Second, primary mucinous ovarian
tumors which are interpreted histologically as benign are almost never associated with significant
peritoneal lesions, unless the primary tumor has been ruptured and leaked its mucinous contents.
Even then, most of the leaked mucin resolves spontaneously or after surgical treatment, and does not
pose a subsequent clinical problem.
The only area of even modest continuing controversy, then, relates to extraovarian lesions in patien1S
with mucinous intestinal borderline tumors of the ovary. It is well established in the recent literature
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that mucinous borderline tumors which are limited to the ovary are almost always associated with a
benign follow-up, with treatment failure culminating in recurrence and/or death occurring only in
one to two percent of these tumors. 2l-27 It was classically thought that, when mucinous intestinal
LMP tumors disseminate beyond the ovary, they manifest dissemination with the development of
pseudomyxoma peritonei, a lesion defined clinically by the accumulation of abundant mucinous
material within the peritoneal cavity. 27.28 The presence ofpseudomyxoma peritonei in a woman with
a mucinous intestinal LMP tumor of the ovary assigned a stage of ill to that tumor, and was known
to be associated with a worsened prognosis. Within the past decade, however, an increasing number
of studies have been published which have indicated that the great majority of ovarian mucinous
intestinal LMP tumors associated with pseudomyxoma peritonei are also associated with a primary
mucosal mucinous neoplasm of the appendix, and in those cases in which the three sites of disease
can be analyzed, clinical, pathological, immunohistochemical, and molecular studies indicate in
almost all cases that the appendiceal tumor is primary, and both the ovarian and peritoneal lesions
represent metastatic disease.27' 35 Thus, the association of true mucinous intestinal LMP ovarian
rumors with pseudomyxoma peritonei is extremely uncommon, and the low grade-appearing ovarian
tumors (which may even look benign rather than borderline) nctuaUy represent extremely well
differentiated metastases.
The actual pathologic classification of the lesions seen in the clinical syndrome of pseudomyxoma
peritonei is still not entirely settled. Ronnett and colleagues have recommended dividing the
peritoneal lesions into two entities which they name disseminated peritoneal adenomucinosis
(DPAM) and peritoneal mucinous carcinomatosis (PMCA). 36 ln. the first of these, the peritoneal
material is characterized pathologically by abundant extrac.ellular mucin with relatively sparse
epithelial cells, almost all of which look histologically benign or, at worst, borderline. In PMCA, on
the other hand, the ratio of cells to mucin is much higher, and the cells have a histologically
malignant appearance. 1n the former lesion, the prognosis for long-term (although not necessarily
comfortable) survival is good, while women with the more malignant-appearing lesion tend to die
frequently and quickly. Lee and Scully, however, have recently challenged this classification, and
state that they prefer to subdivide the clinical entity of pseudomyxoma peritonei into three
histopathologic categories: organizing intra-abdominal mucin that is superficially attached to
peritoneal surfaces (organizing mucinous ascites), noncarcinomatous dissecting muc;in with reactive
fibrosis, and metastatic mucinous carcinoma? 7 Another alternative would be for the pathologist to
diagnose pseudomyxomaperitonei, but to describe thoroughly the histologic appearance of the lesion
observed, and to correlate this with the expected clinical behavior. In the absence of a universally
accepted histopathologic terminology, this latter approach is the one which I follow at the present
time.

--
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Table 1.
Gynecologic Oncology Group C riteria for
Diagnosis of Primary Serous Carcinoma of Peritoneum (PSCP)

I.

Both ovaries are either normal in size or enlarged by a benign process. ln the judgment oftbe
surgeon and the pathologist, the bulk of the tumor involvement at one or more extraovarian
sites is greater than on the surface of either ovary.

2.

Microscopic examination of the ovaries reveals: I) no tumor; 2) tumor confined to the surfilcc
epithelium with no evidence of cortical invasion; 3) tumor involving the ovarian surface and
the underlying cortical stroma but less than 5 by 5 nun in diameter; or 4) tumor less than 5byS
mrn within the ovarian substance, with or without surface involvement.

3.

The histologic and cytologic characteristics of the tumor are predominantly serous and similar
or identical to those of ovarian serous papillary carcinomas of any grade.

4.

Cases in which an oophorectomy had been performed before the diagnosis ofPSCP must have
one of the following: 1) a pathology report to document the absence of carcinoma in the
specimen, with review of all the slides of the ovarian specimen if the oophorectomy had been
performed within 5 years of the diagnosis of PSCP; 2) if the oophorectomy had been
performed more than 5 years before the diagnosis of PSCP, the pathology report of !he
specimen is required, and an attempt review the slides must be made.

-
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METASTATIC CARCINOMA IN THE OVARY
•

In most large series of ovarian neoplasms, about ten percent have represented metastases from o!Mr

sites. This proportion may be lower today because bilateml oophorectomy is no longer frequently
performed as ablative hormonal therapy for metastatic breast cancer (many of these ovaries contained
"incidental" metastases). It is still worthwhile, however, to comment on the morphologic distinction
of primary ovarian tumors from metastases to the ovary. The general criteria that should suggest 1o
the pathologist that an ovarian neoplasm might be metastatic are discussed below. Clearly, a tumor
that does not rese~ble any of the usual ovarian primary neoplasms is one indication. However,
unfortunately for the unwary pathologist, many metastases mimic ovarian primaries histologically,
and the most vex.ing problem among these concerns primary versus metastatic mucinous tumors.
Lee and Scully have recently proposed criteria for the differential diagnosis of ma.ligoant mucinous
ovarian tumors, which are reproduced here. It is to be noted that only some of these metastatic
lesions present as overt carcinomas, while many others appear benign or borderline (or sometimes
combinations of both), often with dissecting mucin (pseudomyx.oma peritonei) present in the
abdominal cavity. The diagnostic criteria listed by Lee and Scully thus differ depending upon the
histologic appearance of the ovarian lesion.
It should also be noted that not all ex.traovarian primary mucinous tumors appear obviously

mucinous when they metastasize to the ovary, and indeed they are often confused with primary
endometrioid carcinomas. Since, unlike primary mucinous intestinal-type tumors of the ovary
(which have a bilaterality rate of five percent or Jess), endometrioid carcinomas are frequently
bilateral, bilaterality alone is not necessarily an indication that the tumor is metastatic, and this
possibility should therefore always be kept in mind. If the metastasis is from the colon or rectum, it
should be immunoreactive for cytokeratin 20 and usually negative for cytokeratin 7-a pattern which
would be totally unexpected in an endometrioid carcinoma of any source. Ovarian endomctrioid
carcinoma is typically CK7 +I CK20 -,as are most other ovarian primaries; mucinous carcinoma of
the ovary, however, is CK7 + I CK20 +in 25% or more of cases. In addition, multiple nodules of
tumor within the ovary, the presence of easily detectable vascular invasion, the presence of"di~
necrosis within neoplastic cystically dilated glands, and the presence of a "festooned" or cribrifonn
appearance of the epithelium lining the neoplastic glands are all suggestive of a metastatic rather than
a primary ovarian carcinoma. These features- as well as differential expression of mucin genes may be particularly useful when the metastatic carcinoma is from the upper gastrointestinal or the
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pancreaticobiliary tract, which may not be recognizable by the cytokeratin expression patterns
mentioned above. The quintessential ovarian metastasis is the Krukenberg twnor, in which bilateral
enlarged but relatively normal-shaped ovaries are permeated by mucin-containing signet ring cells,
which usually grow as single cells and small nests but may occasionally form tubules (tubular
Krukenberg tumor). These usually, but by no means always, represent gastric primary carcinomas.
It is also notable that approximately half of appendiceal carcinomas are immunoreactive for
cytokeratin 7, as well as for cytokeratin 20. Metastatic carcinomas from the appendix often display a
signet ring cell pattern, with or without glandular or goblet cell differentiation (seen in sixteen ofthe
twenty cases reported by Ronnett and colleagues). These tumors are particularly likely to
metastaSize to the ovaries, and may involve only the right ovary as well as being bilateral.

Goblet cell carcinoid (adenocarcinoid) of the appendix also appears to be oophorophilic, and other
intestinal carcinoids are frequently encountered in the ovary, sometimes in the absence of a known
primary source. As a general rule, unilateral ovarian carcinoid tumors are frequently associated with
other teratomatous elements, but even if the latter are not identified, a unilateral ovarian carcinoid
can be assumed to be primary and benign, while bilateral ovarian involvement is virtually diagnostic
ofmetaStatic dis~e.
Many other metastases to the ovary can closely simulate primary ovarian carcinomas. This subject
has probably been discussed best by Dr. Young and his colleagues, and several of their reports are
included in the appended list of references. In brief summary, their list of metastatic extragenital
carcinomas simulating primary endomelrioid carcinoma of the ovary includes (in roughly descending
order of frequency) carcinomas of the large intestine, biliary system, stomach, appendix, small
intestine, and breast; those simulating primary mucinous ovarian carcinoma include large intestine,
pancreas, stomach, biliary system, small intestine, appendix, and urinary bladder; clear cell
carcinomas are simulated by metastases from kidney, and less frequently large intestine, small
intestine, and liver; primary transitional cell carcinoma is simulated by urinary tract metastases; and
serous adenocarcinoma is mimicked by metastases from breast and intestine (and additionally, in my
own experience, pancreas).
Another important differential diagnosis of ovarian endomelrioid carcinoma, of course, is with a
metastasis from the endomelrium, and the synchronous presence of carcinomas of the endomelriurn
and one or both ovaries is a fairly common situation. Although ovarian cancer can metastasize to the
uterus, this is usually fairly obvious, so the usual problem is distinguishing simultaneous ovarian and
endometrial primaries (both Stage I) from endometrial carcinoma metastatic to one or both ovaries
(Stage 3). Serous and clear cell carcinomas involving endomelrium and ovaries are usually widely
disseminated, so the problem reverts to the endometrioid phenotype. The ovarian twnor is generally
interpreted as metastatic if the endometrial carcinoma is: (I) poorly differentiated; 2) deepcy
myoinvasive; (3) within lymphatics or blood vessels; and/or (4) involves the ovarian surface or the
lumen of the fallopian tube. Ifnone of these findings is present, or if the ovarian carcinoma can be
shown to have arisen in endometriosis or within an adenofibroma, the assumption oftwo primaries is
justified.
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SPECIFIC COMMENTS ON CASE 1 (CTTR Accession #29337)

Clinical Abstract: A 48-year-old woman was found to have a large ovarian neoplasm on work-up,
including physical examination and pelvic ultrasound. A total abdominal hysterectomy and bilateral
salpingo-oophorectomy was performed.
Gross Pathology: The specimen consisted of an opaque, thickened sheet of pink to pale red,
fibromembranous tissue measuring 7.5 x 4.0 x up to 0.7 em thick. Attached to the surface was a red
cauliflower-like, 3.0 x 2.5 x 3.2 em tumor mass with a gritty tan, centrally scarred cut surface. A
separately received specimen was also pale red, cauliflower-like with a gritty tan surface, measuring
2.0 x 2.3 x 1.2 em. (Contributed by Peter L.'Morris, M.D.)
Outside consultation: Richard L. Kempson, M.D. & Michael R. Hendrickson, M.D., Startford
University Medical Center; Stanford, California.
Microscopic Description: In multiple slides submitted from this case, we see a lesion with a
variable appearance, ranging from broad papillae lined by mildly stratified epithelium to a more solid
neoplasm with interwoven epithelium and strOma to large sheets of purely cellular rumor.
Interestingly, in the fields with the intermediate glandular/stromal appearance, the strOma in many
places grows in interlacing fascicles which are applied immediately against the epithelial nests in the
manner of an atypical polypoid adenomyoma or adenomyofibroma of the endometrium. Although
!here is relatively little squamous or morular differentiation in these fields, there is much more of it
in the exclusively epithelial component of the tumor. The epitheliwn throughout is of endometrioid
type, and in the solidly cellular portion, the glandular epithelium forms rather uniform glandular
spaces, often separated by squamoid morules. These persist without intervening stroma over large__
fields, indicating an ability of the tumor cells to invade their own stroma. Both at the architectural
level (gland formation by the glandular component) and at the cytologic level, the tumor is well
differentiated, and mitotic figures are relatively rare.
Diagnosis: Adenocarcinoma, endometrioid type with morular metaplasia, Grade I, of ovary,
associated with benign and probable borderline components and possible atypical polypoid
adenomyolibroma
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Discussion: This tumor might be called a borderline endometrioid tumor, but I rarely make this
diagnosis, reserving it for a neoplastic proliferation arising in a cyst and not penetrating the cyst wall.
If endometrial-type stroma is associated with the cystic lesion, I then use the term atypical
endometriosis, which I believe represents a possible precun>or of endometrioid and clear cell
adenocarcinomas as well as other endometrioid neoplasms. When I see (as in.this case) larg~ fields
of tumor which, in the endometrium, would satisfy my criteria for the diagnosis of adenocarcinoma
(i.e., invasion by glands of their own stroma), I diagnose endom.etrioid adenocarcinoma. Regardless
of what one calls this lesion, the prognosis should be exceUent, as even Grade I endometrioid
adenocarcinomas which are in clinical Stage lA (limited to one ovary) are associated with a long·
term cure rate of90% or better. Relatively few series of endometrioid borderline tumors ofthe ovary
have been reported. in the literature, and no lethal behavior has been reported in any of the cases
included.
SPECIFIC COMMENTS ON CASE 2 (CTTR Accession #30013)
Clinical Abstract: A 53-year-old woman was found to have a left adnexal mass.
Gross Pathology: -The resected cystic ovary measured 9..0 x 8.'7 x 3.0 em. The extemal.surfacewas
smooth. The internal surface was covered by granular red-tan hemorrhagic material measuring up to
0.7 em in thickness. (Contributed by Ute Wrotnowski, M.D., Atlanta, Georgia.)
·
Microscopic Description: Sections ·show a largely necrotic: but obviously malignant tumor, in
which sheets of large tumor cells possess large, hyperchromatic, malignant-appearing nuclei and
voluminous cytoplasm, which in many cells is optically clear. In ·other cells, the cytoplasm is
eosinophilic, and rare foci of single cell keratinization are noted; suggesting that this representS a
clear cell variant of squamous cell carcinoma. In a few foci, papillo-glandular formations are noted
which are lined by hobnail cells, suggesting a clear cell adenocarcinomatous component. lii one
slide of the many submitted by Dr. Wrotnowski, a focus of endometriosis was identified (this focus
is not on your slides).
Diagnosis: Squamous cell carcinoma and clear cell adenocarcinoma arising in endometriosis.
Discussion: The squamous component seen in multiple s.lides probably represents overgrowtl:tby
squamous cell carcinoma of what was originally an endometrioid adenocarcinoma with sq~ous
differentiation. The foci of clear cell adenocarcinoma are also consistent with this hypothesis, and
with the origin of the tumor in el)dometriosis, since-clear cell and endometrioid adenocarcinomas
represent the two most common malignant ovarian tumors arising in endometriosis. Other possible
origins of squamous cell carcinoma in the ovary (all unlikely in this case) include squamous_
differentiation of a primary transitional cell carcinoma, squamous cell carcinoma arising within. a
benign cystic teratoma, and metastatic squamous carcinoma from the cervix or an extragenital
primary site. S.ince the glandular component seen in this tumor is minimal, grading probably should
not be performed, but the general impression is that of a high grade carcinoma. Most carcinomas
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arising in endometriosis, on the other hand, are of lower grade and stage than comparable ovarian
cancers tmassociated with endometriosis, and on that basis appear to have a more favorable
prognosis.
SPECIFIC COMMENTS ON CASES 3 & 4

CASE 3(CTTR Accession #29346)
Clinical Abstract: A 25-year-old woman was found to have a left adnexal mass. A hysterectomy
and unilateral salpingo-oophorectomy was performed, along with biopsies at multiple pelvic sites.
Gross Pathology: The specimen consisted of a section of fallopian tube with an attached, markedly
distorted ovarian mass. The weight in aggregate was 375 grams. The fallopian tube measured 5.8
em in length x 0. 7 em in diameter, and had a convoluted cut surface. There were a few adhesions
noted in the fimbriated end. The ovary measured 14.5 x 12.0 x 5.0 em, and had a partially intact
capsule with a pink to violaceous smooth appearance with a vascuJar pattern. Sectioning revealed
largely hemorrha_gic, tan-yellow to red-brown, mottled, necrotic-appearing tumor. Although most of
the tumor was cottrposed of blood clot and necrotic-appearing tissue, there were areas of viableappearing tumor with a more tan-white, fleshy appearance. The more solid areas were generally
peripherally located. Sectioning focally showed small cystic clefts measuring up to 0.7 em in
greatest dimension. (Contributed by Ellen Ko, M.D.)
Special Studies: Epithelial membrane antigen negative; Cytokeratin weakly positive; Reticulin stain
showed nests of cells surrounded by thin strands of reticulin.

CASE 4 (CTTR Accession #29043)
Cllnical Abstract: A twenty-one year old woman was admitted with the chief complaint of
abdominal protrusion, distention and discomfort ofseveral weeks duration, with increase in severity.
The patient was mildly to moderately distressed and uncomfortable. Ultrasound revealed a I0 em
right adnexal mass which was easily palpable in the abdomen to just below the umbilicus. A right
salpingo-oophorectomy, partial omentectomy, left ovarian biopsy, and left tubal ligation were
performed.
Gross Pathology: The specimen consisted of a large, multilocular, gray-tan, cystic mass weighing
900 grams. It measured approximately 17 x 11 x 12 em. Small gray-tan cysts were noted on the
surface. Sectioning revealed a solid, mottled surface that was mostly gray-tan with focal
hemorrhage. A rare hemorrhagic cyst was noted measuring 3.0 em. On the surface of the cyst was a
ponion of fallopian tube measuring 6.0 x 0.8 em. The fallopian tube was adjacent to a piece of
sdnexal-like tissue that was hemorrhagic and mottled, measuring 7.0 x 2.0 em. After fixation,
additional sections showed a mottled, hemorrhagic, tan-gray, solid surface similar to that described
above. Some cysts were hemorrhagic and varied from 0.5 to 3:0 em. (Contributed by Howard Otto,
M.D.)
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Outside consultation: Amy C. Halling, M.D., Mayo Clinic; Rochester, Minnesota.
Special Studies: CAM 5.2 positive; EMA focally positive; Placental alkaline phosphatase negath<e;
Alpha Fetoprotein negative; AEl/AE3 negative; lnhibin negative.
MlCROSCOPIC DESCRIPTIONS AND COMMENTS ON CASES 3 AND 4
Both of these cases have strong clinical and microscopic similarities. Both are large tumors v.ilh
extensive hemorrhage and necrosis,. and both are predominantly solid both grossly and
microscopically. At the cellular level, however, there are marked differences, with Case 3 being
eomposed of small uniform polygonal cells with ovoid nuclei lacking abnormally clumped
chromatin, prominent nucleoli, or nuclear grooves, and showing some suggestion of palisading
around numerous small blood vessels, as well as forming occasional cysts lined by identical tumor
cells. On the other hand, Case 4 consists of small to large, obviously malignant cells, with
hyperchromatic nuclei, very prominent nucleoli, and numerous mitotic figures. In this case as weU.
foci of microcystic degeneration are numerous, with serosanguineous fluid and some cell debris
within the cyst lumens.
Diagnosis: CASEi Juvenile granulosa cell tumor of ovary.
CASE 4: Small cell carcinoma of ovary.
Discussion: Additional immunostains are pending on both of these cases, with the differential
diagnosis for Case 3 including the possibility of a low grade endometrioid stromal sarcoma,
However, the presence of cysts lined by tumor cells is strongly against this diagnosis, and we art
anticipating positive inhibin and calretinin staining in Case 3, and negative stains for these
substances in Case 4. Progesterone receptor and CD I 0 stains, which should be positive in
endometrioid stromal sarcoma, would be expected to be negative in juvenile granulosa cell tumor.
The cytokeratin staining of these tumors is consistent with the diagnoses posited, since stains for
cytokeratin should be stronger and more diffuse in small cell carcinoma than in juvenile granulosa
cell tumor, and 50% of small cell carcinomas are EMA-positive, compared to no juvenile (or adult)
granulosa cell tumors.
One of the differences between juvenile and adult granulosa cell tumors (since the age distribution
may overlap) is related to the cytology, with nuclear grooves consistently found in adult tumors and
absent in juvenile ones. However, the degree of cytologic atypia and mitotic activity are usually
greater in most juvenile granulosa cell tumors than in this case. On the other band, both cytologic
atypia and mitotic activity are far greater in small cell carcinoma, as they are in Case 4. Finally,
although there is no mention of either menstrual abnormality in Case 3 or hypercalcemia in Case4,
their absence is consistent with the diagnoses made, and indeed in adults, juvenile granulosa cell
rumors usually present without symptoms of sexual dysfunction. The prognoses of these two tumon
are very different, with death caused by tumor being relatively rare in juvenile granulosa cell tumor
and (unfortunately) the result in the vast majority of cases of small cell carcinoma of the ovary.
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SPECIFIC COMMENTS ON CASE 5 (CTTR Accession #29609)

Clinical Abstract: A 44-year-old, para 3-0-0-3 woman presented with complaints ofbloating and
pressure with urinary frequency. She had a bistory of heavy menses when not taking oral
contraceptives. She also had a right ovarian complex. cyst, identified 1-112 years previously. On
physical examination, the uterus was somewhat enlarged at 16-weeks. She had tenderness to
palpation on the right side towards the umbilical area, and vertical and transverse skin scars.
Laboratory data revealed a hemoglobin of9.8, hematocrit 31.0, and RBC of3.60. Total abdominal
hysterectomy and right salpingo-oophorectomy was performed.
Gross Pathology: Within the right adnexal soft tissues was an encapsulated, yellow-tan, slightly
bosselated mass which measured 4.2 x 3.5 x3.4 em. The capsular surface was bright pink and finely
vascularized. Upon sectioning, the cut surface of the mass was diffusely pale yellow-gray and solid.
(Contributed by John J. McGill, M.D.)
MicroscopicDescription: The slides show a tumor composed of closely packed tubules with open
10 compressed lumens, lined by uniform cuboidal epithelial cells without nuclear atypia or mitotic
activity.
Diagnosis: Juxta-ovarian tumor (female adnexal tumor of probable wolffian origin).
Discussion: The histologic features of this tumor are completely classical for this entity, which was
first described by Kariminejad and Scully in 1973. In the original report, all of the tumors were
locatedwithin the broad ligament or attached to it or to the fallopian tube. Subsequently, several
eases arising in the ovary have also been described by Young and Scully and by others. All of the
reported tumors have been unilateraL They are rarely associated with aggressive behavior, and fewer
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than I 0% of patients have developed metastases. Most tumors have few mitotic figures, and those in
which metastases had developed have been associated with ten or more mitoses per ten high power
fields, and frequently with nuclear pleomorphism as well. The differential diagnosis particularly
includes sex cord-stromal tumors, especiaily Sertoli-Leydig cell tumors, sertoliform endometrioid
carcinoma, and adenomatoid tumor. Recent studies of this tumor (Devouassoux-Shisheboran, etal)
and of mesonephric tumors of the cervix (Silver, et al) have demonstrated that tumors of probable
wolffian origin are usually immunoreactive for androgen receptor, inhibin, and calretinin, as well as
for Jess specific markers such as cytokeratins and vimentin.
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SPECIJliC COMMENTS ON CASE 6 (CTTR Accession #30012)
Clinical Abstract: A 36-year-old womart presented with "uterine fibroids." She had undergone
myomectomy at some time in the past. At surgery, a large extrauterine intrapelvic mass was
identified and removed, and a hysterectomy with left salpingo-oophorectomy was performed.
Gross Pathology: The uterus measured 9.5 x 5.5 x 5.3 em and displayed serosal adhesions and
multiple subserosa! leiomyomas measuring between 0.5 and 2.9 em in greatest dimension.
Enveloping the posterior cervix was a 16.2 x 12.8 x 2.7 em nodular tan mass, with a multinodular,
focally cystic, tan cut surface. No other significant lesions were present. Your sections are from the
paracervical pelvic mass. (Contributed by Jonathan S. Ehrlich M.D.)
Microscopic Description: The lesion demonstrates in your slides a central lumen lined by benigp·
appearing endometrium, underlain by nodules of smooth muscle. At higher magnification, both !he
endometrial epithelial and smooth muscle appear benign and non-neoplastic. In some foci th~
endometrial epithelium is separat~ from the smooth muscle by basalis-type endometrial stroma.
Diagnosis: Endomyometriosis (uterus-like lesion) .
.Discussion: Seven cases ofthis rare entity reported in the literature were reviewed in 1998 by Pili.
and colleagues. They noted that all reported cases had occurred in (or perhaps near) the ovary, and·in
several cases, residual ovarian stroma was present surrounding the mass. An elevated CA-125 level
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was present in two of the seven cases, an associated breast carcinoma in two cases, and an adjacent
endometrloid adenocarcinoma in.one case. Hypotheses for the pathogenesis of this lesion include
endometriosis with smooth muscle metaplasia of the stroma and an ipsilateral miillerian duct
eongenital malformation. The latter hypothesis is supported by the presence of congenital urinary
IJact abnormalities in two of the reported cases. This is a lesion of adult women ( 18-49 years of age)
and is benign. Its differential diagnosis includes ordinary endometriosis, leiomyomatosis peritonealis
disseminata, and combinations of the two.
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ENDOMETRIAL HYPERPLASIA AND CARCINOMA

(Adapted .in part from Mod Patho/2000;13:309-327)
The intent of this handout is to review the relationships between hyperplasia and adenocarcinoma of
the endometrium, with an emphasis on the differential diagnostic problems both between these lWO
lesions and between them and other entities which enter into the differential diagnosti~: picture. ft
should be realized at the onset, however, that differential diagnosis is not the only relationship
between endometrial hyperplasia and carcinoma, and we will at least briefly consider during the
course offhis review the question of the progression of endometrial hyperplasia (and specificallyi1S
atypical variant) to carcinoma, as well as the prognostic effect of the presence of endometrial
hyperplasia in cases of endometrial carcinoma, and the biologic significance of carcinoma arising in
the presence or absence ofhyperplasia. The lattermost ofthese to~ics, however, has been considered
in much greater detail in a recent article· by Dr. Mark Sherman.O
There are four possible approaches to the differential diagnosis between atypical endometrial
hyperplasia and well differentiated endometrioid adenocarcinoma of the endometrium. These
approaches may be summarized briefly as follows: (I) adenocarcinoma in situ; (2) endometrial
intraepithelial neeplasia (EIN); (3) nonhistologic techniques; and (4) so-called "routine" lfgbt
· microscopy.
The oldest of these approaches is the first, in which it is ·assumed that there must be an entity,
conveniently named adenocarcinoma in situ, that is intermediate between the most severe atypical
hyperplasia and the earliest focal change recognizable as invasive adenocarcinoma. Probably !he
most effective rebuttal of this concept for diagnostic purposes was made by Professor Rarold Pox,
who stated "A true adenocarcinoma in situ of the endometrium is one in which the glands have
undergone neoplastic change but in which there is no invasion of the endometrial stroma. It ~
doubtful if any adenocarcinoma of fhis type exists or if it could be recognized even if it did exisl'~~
Because of this and similar objections, the term "adenocarcinoma in situ" does not appear in the
current International Society of Gynecological Pathologists (JSGP), International Federation of
Gynecology and Obstetrics (FIGO), and World Health Organization (WHO) classifications (whicti
are identical) of endometrial neoplasia and preneoplasia.<J)
Another concept that has had and continues to have its proponents is the use of the term "endometrial
intraepithelial neoplasia (EIN)" to encompass lesions spanning the spectrum from atypical complex
hyperplasia to focal low-grade endometrioid adenocarcinoma.<•> The assumption here is that reliable
and reproducible criteria for distinguishing these two entities do not exist, and therefore they should
be qombined under the one rubric ofEIN. This concept has mucilto recommend it, but the problem
is that decisions still must be made by the diagnostic pathologist. Thus, there will still be diagnostic
problems at the lower end of the EIN spectrum (complex hyperplasia without atypia versus atypical
complex hyperplasia) and at the upper end as well (focal low-grade endometrioid adenocarcinoma
versus a more extensive or higher grade adenocarcinoma). Thus, it is my personal beliefthat the,EIN
terminology does not solve our diagnostic problems but mer·ely ins ens a new term to further confuse
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the clinicians caring for patients with these diseases. It should be mentioned, however, that a new
concept ofEIN which applies only to the atypical hyperplasias but defines them differently may have
some conceptual merit to it. <73•74>
The third possibility in dealing with these differential diagnostic problems is to admit defeat at the
light microscopic level and search for various nonhistologic techniques which might enable the
distinction to be made between an atypical hyperplasia and well differentiated adenocarcinoma.
However, this search has to the present time proven to be elusive, since neither ploidy nor
histochemical nor immunohistochemical nor molecular studies have yet demonstrated reproducible
differences between these two entities.<S·l8) If anything, these studies have supported the EJN
concept, since most abnormalities found in low-grade endometrioid carcinomas can also be
demonstrated in more or less equal proportions of atypical hyperplasias.

Finally, we are then left with the fourth choice- namely, an attempt to distinguish between atypical
complex hyperplasia and well differentiated adenocarcinoma on purely histologic grounds. This
distinction, therefore, will form a major part of the discussion to follow.
C!assl11cation and Differential Diagnosis of Endometrial Hyperplasias
Before proceeding to the discussion of the differential diagnosis between the most marked forms of
atypical complex hyperplasia and the lowest grade endometrioid adenocarcinoma, we must first
consider the full spectrum of endometrial hyperplasias. The new ISGP, FIGO, and WHO
classification divides the endometrial hyperplasias into those which .are and are not atypical, and each
of these into simple and complex variants.(l) lt is important to realize that each of these forms
(simple hyperplasia without atypia, complex hyperplasia without atypia, atypical simple hyperplasia,
and atypical complex hyperplasia) must be distinguished not only from the other forms and from
adenocarcinoma, but also from a large number of other appearances of the endometrium, most of
which are not considered hyperplastic. In addition, each of the forms ofhyperplasia has a somewhat
different differential diagnostic spectrum. It is important for the practicing pathologist to appreciate
this spectrum because endometrial hyperplasias are among the most commonly overdiagnosed
lesions in diagnostic surgical pathology. In a classic study, Winkler and colleagues analyzed one
hundred consecutive cases referred to their laboratory with the diagnosis of endometrial
hyperplasia.<19) Remarkably, they found that the exact diagnosis made by the referring pathologist
was confirmed in only twenty-four of these cases; among the others, the diagnosis was downgraded
in sixty-nine, upgraded in only three, and uncertain in the remaining four. The most common
downgrading was done for polyps (twenty-five cases), normal cycling endometrium (seventeen), and
less severe forms of hyperplasia than originally diagnosed (sixteen). It was also noted in this study
that nine cases had metaplastic changes which might have contributed to the diagnostic difficulty,
and three had endometritis. My own anecdotal experience has been very similar, both as to the
frequency of overdiagnosed hyperplasia and the reasons for it. Other studies have also commented
on problems with reproducibility of diagnostic criteria among the hyperplasias, with particular
emphasis on atypical hyperplasia.120·21 l
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The histologic appearance of simple hyperplasia is that of an endometrium which is first increased in
volume, and second, qualitatively different from normal cycling endometrium. Both the glands and
the stroma participate in this process, so that the glands are not particularly crowded. The glands are
usually uniformly rounded but may show marked variation in sJ:lape, with many cystically dilated
forms. Their lining epithelium is pseudostratified to modestly stratified, contains occasional mitotic
figures and, by definition, lacks nuclear atypia. The stroma is also active, is uniformly cellular, may
be mitotically active, and contains evenly distributed small blood vessels resembling the spiral
arterioles seen in late secretory endometrium or those seen in low grade endometrial stromal tum~.
Because the most prominent feature noted in simple hyperplasia at low power examination is often
the cystically dilated glands, the differential diagnosis includes both cystic atrophy and endometrial
polyps. In the former, the distinction is easily made, because the glands are lined by reduced mtber
than proliferated epithelium and the stroma is dense and atrophic-appearing. Polyps are often more
of a problem, unless they present as large, spherical, cohesive masses obviously covered on three
surfaces by epithelium. However, the majority of endometrial polyps encountered in practice are of
microscopic size and are best recognized by finding a cohesive fragment of endometriwn which
differs from the surrounding endometrial tissue in a curettage specimen. Both the cohesiveness and
the difference from surrounding tissue are best explained by the polypoid stroma, which almost
always shows at least some- and occasionalty extensive- fibrosis. This fibrotic stroma is Inalkedly
different from that of a simple hyperplasia, as are the typically dilated thick-walled blood vessels
different from the small spiral arteriole-like vessels of a simple hyperplasia.
Also part of the differential diagnosis of simple hyperplasia are normal cycling endometrium,
disordered proliferative phase, various compression artifacts, and chronic endometritis. Nonnal
endometrium is actually more commonly confused with complex hyperplasia and the distinction will
be discussed below. The term, "disordered proliferative endometrium," is one which has been used
in a number of ways, and is somewhat difficult to define. However, one common usage is for an
endometrial appearance which looks hyperplastic but without an increase in endometrial vol~ll1l
This distinction is difficult, if not impossible, to make in an outpatient biopsy specimen, and
therefore should be reserved for formal curettage and hysterectomy specimens. Perhaps a better
definition refers to a proliferative phase endometrium which does not seem appropriate for any one
time in the menstrual cycle, but is not abnormal enough to be considered hyperplastic. Thus, an
essentially normal proliferative phase endometrium with a few widely scattered cystic glands would
better be called disordered proliferative than simple hyperplasia. Much more common than patterns
such as these, however, is normal proliferative endometrium displaying various fixation and
compression artifacts. Both double-barreled lumens and artifactual glandular approximation fall into
this category, and should be clearly distinguished from simple or complex hyperplasia It is
worthwhile to remember that hyperplasia is virtually always a diffuse endometrial lesion whereas
these artifactual changes are invariably focal.
Chronic endometritis is also an occasional source of overdiagnosis of endometrial hyperplasia, since
the inflamed endometrium may develop reactive glandular changes (as in any other glandular organ),
which can result in glandular crowding, abnormal gland shapes and occasional variable degrees of
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cytologic atypia. The most important clues to the correct diagnosis are the presence of stromal
plasma cells and a degree of stromal spindling and edema, as well as neutrophils in the surface
epithelium.
Complex Hvoerolasia
Complex hyperplasia is distinguished from simple hyperplasia by a greater degree of glandular
proliferation, crowding out the intervening stroma, and often eventuating in the presence of glands
wbich are markedly variable in size and shape, some with totally anarchic side buds and
outpouchings. As in simple hyperplasia, nuclear atypia is absent. The stroma between adjacent
glands may be reduced to only a few cells, but by definition some normal stromal cells are invariably
seen. The differential diagnosis includes all of the entities for simple hyperplasia, as well as simple
hyperplasia itself. Indeed, the borderline between simple and complex hyperplasia is sometimes
difficult to distinguish. The differential diagnosis with atypical hyperplasia depends upon the
presence in the latter condition of cytologic atypia, as will be discussed below. The differential
diagnosis with carcinoma depends upon the continued presence of stroma between the glands in
complex or atypical complex hyperplasia.
An additional entity which is unique to the differential diagnosis of complex and atypical complex
hyperplasia is the atypical polypoid adenomyoma- or, as it has been called more recently, atypical
polypoid adenomyofibroma.<23l This lesion is seen predominantly in premenopausal and
perimenopausal women, and develops as a solitary polypoid lesion, most commonly in the lower
uterine segment and endocervix. It is characterized microscopically by an intimate admixture of
benign endometrial glands and a stroma consisting predominantly or exclusively of equally benignappearing smooth muscle, which may be admixed or even largely replaced by fibroblastic tissue.
The glands invariably exhibit architectural atypia similar to that of complex hyperplasia, and may
show cytologic atypia as well. Extensive squamous or morular metaplasia is usually found in the
epithelial component. The smooth muscle component consists of swirling and interlacing fascicles,
which are intimately associated with the lesional glands. Although this lesion is easily diagnosable
in a hysterectomy specimen, it may be quite problematic in a curettage or biopsy. The most common
mistaken diagnosis is atypical complex hyperplasia, but occasionally atypical polypoid adenomyoma
is confused with an endometrial carcinoma invading the myometrium. However, myoinvasion is
rarely seen in curettage specimens, the glands ofatypical polypoid adenomyoma lack cytological and
architectural features of malignancy, and the smooth muscle component exhibits a cellularity and
swirling pattern not seen in normal myometrium and lacks the usual desmoplastic stromal response
to invasive cancer.
Atypical Hypemlasia
In atypical hyperplasia, the architectural anomalies described above for either simple or complex

hyperplasia are embellished by cytologic atypia. The main features are cellular dyspolarity, irregular
stratification, and anisocytosis, accompanied by nuclear rounding (as compared to the uniform
columnar nuclei of hyperplasias without atypia), nucleomegaly, hyperchromatism, chromatin
clumping, and enlarged nucleoli. Many cases are also characterized by marked cytoplasmic
eosinophilic, but this is not a prerequisite for the diagnosis. Since the atypia within a hyperplasia is
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usually focal, however, the cytoplasmic eosinophilia may be the first finding to call the attention of
the pathologist to the atypical glands. An additional low power finding which may be useful is the
presence of eosinophilic necrotic debris within the atypical glands of a hyperplastic process.
Atypical hyperplasias are far more often complex than simple, and indeed, atypical simple
hyperplasia is an uncommon endometrial lesion in my experience. The presence or absence ofatypia
within a hyperplastic process is one of the least reproducible diagnostic crite.ria in the spectrum of
endometrial hyperplasias and carcinomas, and therefore it is always worth contrasting the putative
atypical gland or glands with adjacent hyperplastic glands which are not atypical.(2°,24,2S) The
presence of a true dichotomy between these two different types of glands is the best way that I find to
be sure that diagnosable atypia is really present.
In addition to the other forms ofhyperplasi\l and endometrio1d adenocarcinoma, as well as the other
differential diagnoses mentioned above, atypical hyperplasia involves a new set of differential
diagnostic possibilities because of a number of other lesions that mimic cytologic atypia within a
hyperplasia. These are all encompassed within the spectrum of lesions classified as epithelial
metaplasias and related changes (Table I). Of the lesions listed in this table, the most important for
differential diagnostic purposes are ciliary, eosinophilic, surface syncytial and papillary changes01
Squamous metaplasia and morules are also worth remembe.ring, since the false assumption is
occasionally made that any lesion with extensive squamous or morular proliferation is necessarily a
carcinoma; thus, these changes are more a part of the differential diagnosis with low grade
endomet.rial adenocarcinoma than with atypical hyperplasia per se.

The main importance of ciliary change (tubal metaplasia) and eosinophilic change is the fact that, by
virtue of their eosinophilic appearance at low magnification, they cause attention to be drawn 10
glands which may then be confused with those of an atypical hyperplasia. The nuclear features
desc.ribed above for atypical hyperplasia, however, are not seen in either ciliary or eosinophilic
change, the nuclei of which should be unstratified and cytologically bland.
Surface syncytial change and papillary proliferation are two lesions which tend to occur at ornear the
endomet.rial surface, but frequently extend into superficial glands.as well. They are often seen in the
same endometrium, and may also be accompanied by one or more of the other metaplastic and
related lesions. Syncytial change often resembles microglandular hyperplasia of the endOCCJVix
because small glandular lumina or pseudolurnina may be formed, which are frequently infiltrated by
neutrophils. The nuclei are bland, and may show degene.rative and pyknotic changes. Cellular
stratification and budding may lead to prominent papillary formations, but the papillae lack stromal
cores. When fibrovascular stromal cores are present, the diagnosis of papillary proliferation is made.
In both of these lesions, by definition the nuclei are small, uniform, and cytologically bland;
therefore, confusion with atypical hyperplasia should be avoided. Furthermore, these two lesions an
generally seen at or near the surface of the endometrium, and less commonly within the deeper
crowded glands of a complex hyperplasia. However, in a biopsy or curettage specimen, the
distinction of superficial from deep is sometimes difficult to make.
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It is also important to realize that the architectural appearance of syncytial and papillary changes may
mimic that of serous carcinoma of the endometrium. The latter, however, is a high grade cancer with
marked atypia, necrosis, cellular exfoliation, and prominent mitotic activity. Extremely large
eosinophilic nucleoli are usually present within the cells of a serous carcinoma. If a lesion thought to
be a metaplastic change shows any significant degree of nuclear atypia the possibility of serous
carcinoma or endometrial intraepithelial carcinoma (EIC) should be ruled out by an immunostain for
p53 protein, which is virtually·always· diffusely positive in the latter lesions.<tl However, recent
studies (including our own) have noted that surface syncytial change may also be p53immunoreactive.<75>
Differential Diagnosis of Endometrial Hyperplasias and Low Grade Endometriold
Adenocarcinomas

!laving discussed the spectrum of endometrial hyperplasias and their differential diagnosis with
benign lesions, we can now consider the equally or even more important differential diagnosis
between the hyperplasias - particularly atypical complex hyperplasia - and well differentiated
endometrioid adenocarcinoma. As mentioned in the introductory section of this review, we will
proceed on two assumptions: the first being that this differential diagnosis is worth making (in lieu of
the concept ofEIN:), and the second that it is best made by "routine" light microscopic examination
of tissue specimens.
Many prominent gynecologic pathologists bave written about this problem over the past quarter of a
cenf!lry, and have used different sets of criteria for· the distinction between the most severe
hyperplasias and the lowest grade adenocarcinomas. One of the prcblems common to all of these
diagnostic systems is the question of validation of the ultimate diagnoses rendered. Since we hav.e
already mentioned that nonhistologic (cytometric, immunohistochemical, molecular, etc.) studies
have not demonstrated reproducible differences between atypical hyperplasia and well differentiated
adenocarcinoma, clearly tlie5e studies cannot be used to validate a light microscopic diagnosis. The
finding whicb is most often suggested as the "gold standard" for validation of the diagnosis of
adenocarcinoma is the presence of-myometrial invasion in the subsequent hysterectomy specimen°o.
l'J) However, even this gold standard may often prove to be pyrite rather than gold for the following
~ons: (I) many patients in whom a diagnosis of atypical hyperplasia is made will not undergo
hysterectomy until months or years later, if ever, and various nonsurgical therapeutic measures may
have been applied in the interim; (2) a prospective study has never been done in which the
hysterectomy specimens following diagnoses of .atypical hyperplasia OJ well differentiated
adenocarcinoma were subjected to a uniform protocol in terms of fixation, dissection, and histologic
examination - thus, reported frequencies ofmyoinvasion may be underestimates ifsome of the cases
were less than thoroughly studied; (3) it is weh established that a significant proportion (probably at
le~f:>O%, and considerably higher in some series) of well documented low grade endometrioid
adenocarcinomas of the endometrium will show no myoinvasion at the time ofhysterectomy, so the
lack of myoinvasion can certainly not be construed as evidence of an incorrect diagnosis; 00>(4)
similarly, as will be discussed below, several studies have indicated that atypical hyperplasia
diagnosed at biopsy or curettage will be accompanied in at )east 15% and up to almost 50% of
immediate hysterectomy specimens by adenocarcinoma, and a proportion of these will be
myoinvasive;<31 >and (5) the determination ofmyoinvasion is itself subject to considerable observer
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variation, as shown in one recent study in which 25% of referred endometrial carcinoma cases
diagnosed as myoinvasive were thought to be limited to the endometrium on subsequent review.Oll
Thus, although the goal of a diagnostic schema to separate endometrial atypical complex hyperplasia
and endometrioid adenocarcinoma might be thought to be the presence of myoinvasion in none of
the former and all of the latter, it can safely be stated that this goal will never be achieved. Goals
which might be achievable include never having a myoinvasive lesion underdiagnosed as
hyperplasia, or never having a hysterectomy performed for a lesion which is not- or does not have'
the potential to be- myoinvasive. However, the first of these goals would obviously demand an
unacceptably low threshold for the diagnosis of carcinoma, while the second would require an
equally unacceptably high threshold. Thus, we probably are safest setting our "cancer therrnostarat
an intermediate level, and accepting the fact that both underdiagnosis and overdiagnosis of some of
these lesions will continue to occur.
With these philosophical considerations aside, one can summarize the published studies of
differential diagnostic criteria by stating that most of them seem to find cytologic features to be of
little help in the distinction between atypical complex hyperplasia and low grade endometrioid
adenocarcinoma. Indeed, some of the atypical hyperplasias are cytologically more malignant in
appearance than many low grade adenocarcinomas. Clearly, within the spectrum of low grade
adenocarcinomas..there are many which show prominent nuclear atypia, and certainly this is usually
a finding of higher grade endometrioid and almost all nonendometrioid adenocarcinomas of the
endometrium, but at the level of difficult differential diagnosis which we are currently exploring.
nuclear atypia is not an important distinguishing feature. The other statement that can be made in
summation of the published differential diagnostic criteria is that they all rely on features which can
be used to determine whether or not the glands of a proliferating lesion have invaded their own
stroma. Thus, the "cribriform pattern" and "intraglandular gland cell bridging without stromal
support" of Tavassoli and Kraus,Cl8> the "confluent glandular bridges and aggregates of glands
lacking intervening stroma" and "branching, complex papillary epithelial-lined processes" of
Kurman and Norris,(V} and "confluent complex glands" and "gland-within-gland pattern wilb
papillary infoldings and bridges (complex filigree pattern)" of Hendrickson and colleagues(M)are
essentially all different ways of saying the same thing. In the recent article of Kendall and
collcagues,<20>"glandular confluence" and "stromal alteration" were again found to be the most
useful features in a multi-observer diagnostic study of the reproducibility of the diagnosis ofatypical
hyperplasia versus carcinoma.
We have, for many years, argued that these different criteria- which have been argued with great
force and occasional rancor in print - are really different iterations of the same thing, and ha\-e
reduced the diagnostic criteria of stromal invasion (and therefore of adenocarcinoma) to three
histopathologic findings, which may be summarized as: ( I) stromal disappearance; (2) stromal
desmoplasia; and(3) stromal necrosis.<24•25>The first of these (stromal disappearance) is a summary
of what happens in the pattern of invasion that has generally been referred to as confluent, cribrifonn
or back-to-back; the stroma between adjacent glands essentially disappears, so that the basement
membranes of the glands are applied directly to one another. In the pattern of stromal desmoplasia,
the glands are still separated by something, but rather than noonal endometrial stroma, 1hat
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$0111ething is the classic desmoplastic stroma- with its myofibroblasts, edema, inflammatory cells,
and myxoid change- that we recognize in adenocarcinomas of many other organs. Finally, the least
common pattern is one in which, again, something persists between adjacent glands which at low
power appears to be endometrial stroma, but at higher magnification is seen to be masses of
neutrophils, which have replaced the stroma with a necroinflammatory debris.
These patterns often- indeed, usually- coexist, and may also coexist with other features ofatypical
hyperplasia or features which are suggestive but not diagnostic of carcinoma. In the latter category
we would include the presence of stromal foam cells. Although we are convinced that these are seen
far more frequently in carcinomas than in benign processes, they certainly can be observed in the
latter, and some authors suggest that they are encountered as frequently in benign endometria as in
malignant ones. C33J Since these foam celTs are though to represent altered endometrial stromal cells,
it can be argued that stromal cells are thus still present, albeit in an altered state, between the
endometrial glands, and thus the foam cell change does not represent true stromal invasion. When I
encounter foam cells in a biopsy in which I cannot otherwise diagnose carcinoma, I usually
recommend that the patient undergo formal dilatation and curettage, and in most such cases the
diagnosis of carcinoma has then been made based on the criteria given above. It should also be
mentioned that tlfe-presence of stromal foam cells is a very accurate - although not frequent criterion of the endometrial versus endocervical origin ofan adenocarcinoma in a biopsy or curettage
specimen. Indeed, the presence of these cells is virtually diagnostic of an endometrial origin of such
an adenocarcinoma, but unfortunately they are only found in about IS% of such cases.CJ4l
Another finding which has been quoted in the literature as either highly suggestive or diagnostic of
endometrial carcinoma is a papillary growth pattemP 7> Here as well, I do not fmd this pattern
particularly convincing, unless it is the classical villoglandular pattern seen in a subset of
endometrioid adenocarcinomas (to be discussed below) or the papillary pattern seen in some
nonendometrioid cancers, particularly those of serous and clear cell types. Particularly with the
nonendometrioid papillary carcinomas, there will be little tendency for confusion with hyperplasia,
so the papillary nature of the tumors is not pertinent to this discussion. The papillary changes which
are included among the metaplastic and related lesions (see above) are, however, common in benign
endometria, and thus a blanket qualification of papillary change - even when extensive - as
indicative of carcinoma is not warranted.
Similarly, extensive squamous growth, which has been cited by Kurman and Norris<27l as indicative
ofcarcinoma, is helpful only if the squamous elements are obviously malignant. When they are, the
glandular component of these tumors is usually high grade and unlikely to be confused with
hyperplasia, whereas benign squamous metaplasia and its morular variant (as mentioned above) are
seen· in numerous hyperplastic and other benign endometria.
A final criterion for adenocarcinoma which has become apparent in recent reviews and was adapted
at the 2002 classification conference of the World Health Organization (WHO) is a labyrinthine or
mazelike pattern, in which a single lumen can be traced throughout a complex branching mazelike
structure. This pattern also appears to be diagnostic of stromal invasion, and thus of
adenocarcinoma.
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Risk of "Progression" of Endometrial Hyperplaslas

In addition to the problems raised by the differential diagnosis between endometrial hyperplasia and
carcinoma, there are other relationships between these two entities that should be considered.
Primary among this is the risk of progression of an untreated hyperplasia or atypical hyperplasia to
adenocarcinoma. Numerous studies have investigated this relationship for at least five decades,!ll~~
but relatively few of these have been prospective studies in which women with biopsy diagnoses of
various forms of endometrial hyperplasia have been followed for at least several years to determine
the eventual outcome of the disease. It is often difficult to make much sense even of these studies,
both because of changing terminology over the years and because of the fact that women with
hyperplasia have often received various forms of nonsurgical therapy- primarily hormonal, but in
many cases including radiation therapy - before eventually undergoing hysterectomy or another
curettage in which a subsequent diagnosis could be made. Given these variations in diagnostic
criteria, terminology, and follow-up conditions in different studies, there has nevertheless developed
a consensus in recent years that certain types of endometrial hyperplasia- particularly those with
cytologic atypia, now classified as atypical hyperplasia- represent a much greater risk of progressioo
than do those h~rplasias without-cytologic atypiaP 8.39l
A few points should be made about the data generated from the prospective studies, however. Firs~
there is considerable variation in the actual risk quoted for each of the types ofhyperplasia. Thus, in
the four series which I have chosen to summarize in Table 2, the quoted risks of progression for
simple hyperplasia without atypia vary from 0 to I0%, for complex hyperplasia without atypia from
3 to 22%, for atypical simple hyperplasia there is a degree of stability with quoted figures of 7and
8% (and two series not quoting this enti~ at all), and for atypical complex hyperplasia the range or
progression varies from 29 to 100%.<394 > If all of the cases in all of the series are added up and all
of those which progressed to carcinoma are added as well, the mean risks of progression are 4.3% for
simple hyperplasia, 16.1% for complex hyperplasia, 7.4% for atypical simple hyperplasia, and 47.()11A
for atypical complex hyperplasia. Thus, at least in these four series, there may actually be a gmter
risk associated with the complex architectural pattern than with cytologic atypia. This observation, if
confirmed in other studies, would validate the approach to ErN ofMutter and his colleagues, who
currently consider the architectural pattern (and particularly the gland to stroma ratio) at least as
important as nuclear atypia573•741 It should also be noted that atypical simple hyperplasia is the least
common type among the four patterns of hyperplasia, accounting for only 27 cases (about 5%) ofthe
total of 535 cases summarized in the four series analyzed.
Even this not terribly clear picture of the progression risk of endometrial hyperplasia to carcinoma
becomes more confusing, however, when these data are compared with those reported for the
presence of endometrial carcinoma in uteri obtained at hysterectomy performed immediately (within
one month) after the biopsy or curettage diagnosis of atypical endometrial hyperplasia. As
summarized by Hunter and colleagues, this ranges from IS to 43%, with a total of 103 cases (23%)
in 444 reported in six series in tbeJiterarure, including their own. <311 Since many of these uteri were
not sampled extensively in a prospective fashion, the real figure may be considerably higher. In any
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event, it does not differ in a major way from the 29% progression rate reported by Kurman et al for
atypical complex hyperplasia in patients followed for up to 26.7 years,l39>and differs only in degree
from the 47% rate which is a summary of the four series summarized above. Thus, serious
consideration must be given to the possibility that the carcinomas seen in patients ten or fifteen or
more years aft.er the diagnosis of atypical hyperplasia may represent carcinomas which were initially
present in the uterus, and thus persisted rather than progressed in the intervening time.
lt should be noted at this point that this possible behavior is very much consistent with what we
know of the natural history of those endometrial carcinomas which are associated with endometrial
hyperplasia. These tumors- currently generally referred to as Type I endometrial carcinomas- tend
to occur in nulliparous, obese, hypertensive, and/or diabetic women, frequently with ovarian
honnone-producing lesions, or in women who have received exogenous estrogens, and are generally
oflow grade and low stage, slowly progressive, and associated with a favorable prognosis. Type 2
endometrial carcinomas, on the other hand, occur in women who are not constitutionally predisposed
in any way which we currently know, usually occur on a background of nonhyperplastic, often
atrophic endometrium, and tend to be high grade, frequently of nonendometrioid type, often present
at high clinical stage, and have a highly unfavorable prognosis.<1•3•43-47) These clinical and pathologic
differences, as ~ell as their implications for pathogenesis ofthe two different types ofcarcinoma, are
discussed by Shetiiian in much greater detail. (I) The implication here, however, is that we really do
not know how long it takes for hyperplasias to progress to carcinomas, and it is at least possible that,
as mentioned above, the so-called progression really represents persistence of coexisting lesions in
many cases.
·
Subtypes of Endometrioid Adenocarcinoma
There are relatively few major types of carcinoma of the endometrium, and the nonendometrioid
types are discussed in detail by Sherman. (I) The current discussion will therefore be limited to a brief
mention of the subtypes of endometrioid adenocarcinoma currently recognized and some guidelines
on histopathologic grading.
In the t 994 ISGP, FIGO and WHO classification ofendometrial adenocarcinoma, the listed subtypes
under the "endometrioid" heading are limited to adenocarcinoma and its secretory and ciliated cell
variants and adenocarcinoma with squamous differentiation, further subdivided into adenocarcinoma
with squamous metaplasia (adenoacanthoma) and adenosquamous carcinoma.P1 Endometrioid
adenocarcinoma, type otherwise unspecified, is the tumor which has already been discussed aboveat least in its well differentiated form - in the discussion on differential diagnosis from atypical
complex hyperplasia. The secretory and ciliated cell variants are both rare, and are both by definition
well differentiated. Both of these tumors are composed almost exclusively of glands lined by cells
with relatively little nuclear atypia. ln the secretory variant, the glands most resemble those of
normal early secretory endometrium. These tumors are rare in pure form but may be seen frequently
as foci within other endometrioid carcinomas. They appear to be associated with a favorable
prognosis.<•s>
The ciliated cell variant comprises neoplastic glands composed predominantly or exclusively of
ciliated cells. The differential diagnosis is with benign ciliary change, and the distinct.i on- as with
CliR liS"' Cancer Seminar

Diagnostic Problems in Gynecnlogic Pathology

45

other endometrial carcinomas - is made by the demonstration of stromal invasion in ciliated cell
adenocarcinoma. As with secretory carcinoma, the outcome of the few cases reported has been
favorable.'49.SOl
Unlike the two variants mentioned above, adenocarcinoma with squamous differentiation is a
common lesion, comprising up to SO% of endometrial carcinomas in some series. These tumors
were originally thought to be rare, characterized by benign squamous metaplasia within an
adenocarcinoma and associated with a favorable prognosis.<s 1> They subsequently became recognized
as common, and were eventually separated into adenocarcinomas with benign-appearing and
malignant-appearing squamous components, the former called adenocarcinoma with squamous
metaplasia or adenoacanthoma and the latter mixed adenosquamous carcinoma.<S2.5ll The most
recent stage in the consideration of these tumors is that, since the natural history depends more upon
the glandular than the squamous component, they may all be combined as adenocarcinomas wilh
squamous differentiation, with the decision of whether or not to subdivide them left to the individual
pathologist. (S4)
In all these lesions, by definition, a squamous component coexists with the malignant glandular
element. ln adenocarcinomas with squamous metaplasia, the squamous component consists of
squamous or momlar elements that appear histologically benign and generally grow either on the
surface of the tumor or within gland lumina or both. The glandular component is characteristically
low grade, and the prognosis is at least as favorable as that for other low grade endometrioid
adenocarcinomas, and probably even slightly better. In adenosquamous carcinoma, th.e squamous
component by definition is cytologically malignant, and is usually also recognizable as malignantby
its tendency to invade out from the glands into the stroma. ~n these tumors the glandular elements
are usually moderately or poorly differentiated. The prognosis of adenosquamous carcinoma appealS
to be exactly the same as that of pure adenocarcinoma of similar histopathologic grade, and thus lhe
squamous element is not thought to influence the prognosis either favorably or unfavorably in these
cases.<l4>
It is frequently difficult to distinguish the undifferentiated portion of a high grade adenocarcinoma

from poorly differentiated squamous elements. Although the presence of the latter, as mentioned
above, does not influence the prognosis, it is important to distinguish squamous from glandular
components because only the latter are graded. The general rule is that, unless squamous
differentiation can be demonstrated clearly, the diagnosis of adenosquamous carcinoma should not
be made. The criteria for squamous differentiation in the ISGPIFIGO/ WHO classification are as
follows: ( I) keratinization demonstrated with standard staining techniques; (2) intercellular bridges;
or (3) three or more of the following four criteria: (a) sheet-like growth without gland formation or
palisading; (b) sharp cell margins; (c) eosinophilic and thick or glassy cytoplasm; and (d) a decreased
nuclear-cytoplasmic ratio (compared with foci elsewhere in the same turnor).(J)
A final variant to be discussed here, which is not included in the classification mentioned above, but
has been added to the 2002 WHO classification, is the villoglandular pattern of cndometrioid
adcnocarcinoma.<SS-S?) Papillary structures may be seen in many endometrioid adenocarcinomas of
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predominantly glandular type, but when they become the dominant pattern, the tumor is known as
villoglandular or papill8I)'. 1t is important to distinguish these tumors from serous or clear cell
adenocarcinomas growing in a papillary pattern, since the latter two tumors are considered to be
Type 2 nonendometrioid carcinomas with a poor prognosis, and are often selected for ad~uvant
chemotherapy and/or radiotherapy even in the absence of myoinvasion at hysterectomy.<5 The
papillary or villoglandular variant of endometrioid adenocarcinoma, on the other hand, is usually
well differentiated and is treated like other endometrioid adenocarcinomas. The main differential
diagnostic feature is that the cells of the latter tumor are similar to those of the classic glandular
endometrioid pattern, tending to have a uniform columnar morphology with their relatively bland
nuclei arranged perpendicular to the basement membrane. The papillary structures bearing these
tumor cells are generally fairly simple and thin, without the broad tibrovascular cores of serous
carcinoma, and the cells do not show the prominent exfoliation of serous carcinoma. The nuclei of
both serous and clear cell adenocarcinomas tend to be more rounded, larger, and highly atypical, so
high power microscopy will usually resolve the issue of whether a papillary endometrial neoplasm is
ofendometrioid or nonendometrioid type. This differential diagnosis is discussed and illustrated in
more detail by Sherman.(tl The clear and hobnail cell types of clear cell adenocarcinoma are also, of
course, characteristic.
It should be noted-that endometrioid and nonendometrioid patterns may coexist in the same
carcinoma, and the diagnosis of mixed carcinoma is made ifthe less prevalent type comprises I0%
or more of the total volume of the tumor, as estimated from the examination of multiple sections.())
'The types of tumor encountered and their relative proportions should be specified in the pathology
report. The prognostic implications of mixed carcinomas in which the subordinate type is less
.favorable have thus far been poorly characterized, but it is assumed that a serous component
comprising more than 25% of total tumor volume should lead to treatment of the tumor as a serous
carcinoma.<59> We do not know with certainty, however,lbat lesser proportions of serous carcinoma
are not at least somewhat prognostically unfavorable.
Grading of Endometrioid Adenocarcinomas
Part of the importance of the distinction between endometrioid and nonendometrioid carcinomas is
the dictum that only endometrioid carcinomas are graded architecturally, with serous and clear cell
adenocarcinomas being considered prognostically unfavorable by definition. Mucinous
adenocarcinoma is fairly uncommon and is almost always well differentiated. Endometrioid
adenocarcinomas of the endometrium, however, span the spectrum from very well differentiated to
almost totally undifferentiated, and indeed probably·merge at the higher end of that spectrum with
tumors classified as undifferentiated carcinoma.
It is important to remember that only the glandular (or villoglandular) component ofan endometrioid
adenocarcinoma with squamous differentiation is grad.ed. Thus, as discussed above, it is essential to
distinguish the solid component of such a tumor as squamous or glandular, since only the latter is
considered in the grade. Grading of Ibis glandular component is predominantly architectural, and in
general terms, as the cells diverge from a glandular or papillary pattern to form solid sheets oftumor
cells, the tumor is considered more poorly differentiated. In grade I adenocarcinoma, 5% or less of
!be tumor grows in a nonsquamous nonmorular solid growth pattern; in grade ll from 6 to 50% of the
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tumor has such a solid pattern, and more than 50% of a nonsquamous nonmorular solid grow1h
pattern characterizes a tumor as grade m .(3) lt is said in the ISGP/FIGOJWHO classification that
"notable nuclear atypia, inappropriate for the architectural grade, raises the grade of a grader ~r
grade D tumor by one," but Zaino and colleagues<60>have shown that only extremely marked al)1lia
should be used to override the architectural grade, and a fw1her caveat should be added that tumoR
which appear predominantly glandular or villoglandular but have large bizarre nuclei are often serous
carcinomas in which the characteristic papillary architecture is absent. We have found that such
tumors arc frequently immunoreactive for p53 protein product, further suggesting their serous raihlr
than endometrioid differentiation.
Although various other grading schemata have been suggested for endometrioid
adenocarcinomas,<61•62>the almost universally accepted one discussed above has been shown to be
reproducible and to be an effective indicator of prognosis in many reported series.<63~s) Indeed, the
treatment of an endometrioid adenocarcilioma of the endometrium will generally depend uponthe
intraoperative or postoperative assessment of tumor grade and extent of myoinvasion by the
pathologist.<sa,&&,6 7J
Assessment of Myometrial Invasion by Endometrial Carcinoma
The assessment ofmyoinvasion in a hysterectomy specimen sounds as if it should be a relatively
simple determination, and indeed has been quoted as the "~old standard" for the diagnosis of
endometrial carcinoma in biopsy or curettage specimens_<26-29 It also is utilized as a basis for the
decision ofwhether to add adjuvant radiotherapy or chemotllerapy after a hysterectomy, and whether
to perform lymph node dissection as part of a hysterectomy for endometrial carcinoma (the
assessment of myoinvasion being made intraoperatively on a hysterectomy specimen in this
situation).<SB,&&,67J However, it is my personal experience that myoinvasion is frequently
overdiagnosed in routine practice, and this impression was recently confirmed by the study of
Jacques and colleagues, in which myoinvasion diagnosed by a referring pathologist was denied on
review in 25% of referred hysterectomy specimens with endometrial carcinoma, making this the
most frequently detected diagnostic error in this series.132> There was disagreement between the
referring pathologist and the reviewing pathologist in an additional 6.5% of cases concerning the
level of myoinvasion. It is notable that there was not a single case in which the referring pathologist
failed to diagnosis myoinvasion which was found by the reviewers.
The key to this problem is the frequent fai.lure to recognize <hat the normal endomyometrial junction
is often not a straight line, but rather a series of hills and valleys with endometrium dipping down as
shorter and longer tongues into the myometrium. Thus, when an endometrium becomes malignant
the cru:cinoma can also dip into these tongues without raising the spectre of superficial myometrial
invasion, which is so frequently overdiagnosed. Furthermore, as an extension of this concept, since
adenomyosis is in reality a diverticulosis of endometrium deep into the myometrium, carcinoma can
afso extend deeply in adenomyotic foci without truly invading the myometrium.<68> This is an
important distinction to make, since none of the reportedcases of endometrial carcinoma extending
into the myometrium solely within adenomyosis has been noted to metastasize, whereas true
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myoinvasion is, ofco\II'Se, frequently associated with distant spread.<69•70l Some of the clues for the
pathologist in distinguishing extension into adenomyosis from true myoinvasion include the
following: (I) foci of adenomyosis are usually rounded, as opposed to.the typically angular outlines
ofnests of myoinvasive carcinoma; (2) residual benign glands and/or stroma ofbasalis type are often
present within the foci of adenomyosis involved by carcinoma; (3) carcinoma in. adenomyosis is
surrounded directly by norinal myometrium, whereas myoinvasive oearcinoma is often separated from
the myometrium by a reactive desmoplastic stroma; and (4) the uterus in a case of endometrial
carcinoma involving adenomyosis usually shows other adjacent foci of uninvolved adenomyosis,
which are of roughly the same size, shape and depth within the myometrium. Occasionally, small
foci of''microinvasion" out of a focus of adenomyosis into the surrounding myometriumcan occur,
analogous to microinvasion ofcervical squamous carcinoma froq1 an involved endocervical gland. In
contradistinction to the cervix, however, !)lere are no established rules for the reporting of the depth
of invasion in this situation when it occ\II'S in an endometrial carcinoma, but one would think that,
for example, I mm of such microinvasion in the outer third of the myometrium would not have the
same ominous significance as other outer third myoinvasion.
This brings us to the question of the best method of demonstrating and reporting myoinvasion in the
uterus. There is no universally accepted number of sections to be taken from a hysterectomy
specimen when-endometrial carcinoma is present, but the pathologist should certainly strive to
demonstrate the deepest level of myoinvasion. As mentioned above, this determination is frequently
called for in an intraoperative situation as well, and requires judicious selection of the correct
specimen to be frozen. Blocks should always be submitted which represent both the carcinoma aJ)d
adjacent normal endomyometrium, so that the true endomyometri.al junction can be determined on
the slide. Subsequent to this determination, the thickness ofthe myometrium to the serosal surface is
determined, as is the depth of myometrial invasion by tumor. These measurements should both be
expressed in the final surgical pathology report, since the clinician may want to know which third of
the myometrium (inner, middle, outer). is involved, which half (inner, outer) is involved, or how
c1ose to the serosal surface the tumor penetrates.!69 •71 ·72l Each of these determinations can obviously
b.e made if the appropriate raw dat.a are supplied.
Thus, we have seen that both the grading and the determination :and measurement of myometrial
invasion of endometrioid adenocarcinomas of the endometrium are areas in which numerous pitfalls
must be avoided by the pathologist: Ifthese and similar determinations are made appropriately, they
will contribute immeasurably to individualized patient management.
Non-endometrioid Carcinomas
Serous Adenocarcinoma
Although long recognized as a common type of adenocarcinoma of the ovary, serous
adenocarcinoma was first characterized as a common endometrial tumor in the early 1980s.76·77 It
has subsequently come to typizy the so-called type 2 or type B endometrial carcinoma, which differs
from the prototypical type I or type A endometrioid adenocarcinoma by its lack of association with
exogenous or endogenous hyperestrinism, its lack of association with endometriai hyperplasia, and
78 80
j(s aggressive behavior. '
Serous adenocarcinoma is usually but not always characlerized by a
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papillary architecture, with the papillae having broad fibrovascular cores, secondary and even tertialy
papillary processes, and prominent sloughing of the cells. Unlike endometrioid adenocarcinomas,
the cells and nuclei are generally rounded rather than columnar and lack a perpendicular orientatioa
to the basement membrane. The nuclei are typically poorly differentiated, are often apically rather
than basally situated, and usually have large, brightly eosinophilic macronucleoli. Mitoses, oftal
atypical and bizarre and multinucleated cells are commonly present, as are solid cell nests and foci
of necrosis. Psammoma bodies are found in about 30"/o of cases and may be numerous. When lhe
rumor grows in a glandular pattern, the glands are generally complex and "labyrinthine." Serous
carcinoma is considered a high grade carcinoma by definition, and is not graded.
This rumor has a tendency to develop deep myoinvasion and extensive lympbatic/vascular SJI8"
invasion, and patients commonly present with extrauterine spread at the time ofdiagnosis. However,
even in the absence of a large or deeply invasive tumor, extrauterine spread is common, as m
recurrence and a fatal outcome.81-83
A variant of serous adenocarcinoma is the lesion known most commonly as endometri~
intraepithelial carcinoma (EIC), which has also been called endometrial carcinoma in situ aod
surface serous carcinoma.84-8 7 This lesion is characterized by a: noninvasive replacement ofbenigD
(most commonlntrophic) endometrial surface and glandular epithelium by highly malignant cells
which resemble those of invasive serous carcinoma. EIC has been proposed as the precursor or ia
siru phase of serous carcinoma. and in most reported studies it has co-existed with invasive serous,
and occasionally clear cell, adenocarcinoma. Clinically, EIC has a significance very similar to that
invasive serous adenocarcinoma, since it can also be associated with disseminated disease outSide
the uterus (usually in the peritoneal cavity), even in the absence of invasive carcinoma in the
endometrium.BI.34-S?
Clear Cell Adenocarcinoma
The other maJor type 2 or B carcinoma of the endometrium is clear cell adenocarcinoma. It is less
common than serous carcinoma ( 1-5%, as opposed to 5-l 0% of all endometrial carcinomas), but
occurs in the same, predominantly older, patient population. E!C may also be seen in association
with clear cell adenocarcinoma, and the associated benign endometrium, as in seroU$
adenocarcinoma, is generally atrophic rather than hyperplastic. Also similar to serous
adenocarcinoma, patients with clear cell adenocarcinoma are frequently diagnosed in advanced
clinical stages, and thus have a poor prognosis.88' 91 On the other hand, clear cell adenocarcinoma
limited to the uterine corpus has a considerably better prognosis than serous adenocarcinoma of the
same stage.
Microscopically, the typical clear cell adenocarcinoma is characterized by clear, glycogen-filled cells
and hobnail cells which project individually into lumens and papillary spaces. Unlike similarly
glycogen-rich secretory endometrioid adenocarcinomas, the clear cell adenocarcinoma contains
large, highly pleomorphic nuclei, often with bizarre and multinucleate forms. The architectural
growth pattern may be tubular, papillary, tubulocystic or solid, and most frequently consists oh
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mixture of one or more of these patterns. Although psammoma bodies are present in approximately
one-third of serous adenocarcinomas, they are rarely seen in clear cell adenocarcinomas.
Occasionally, the tumor cells have granular eosinophilic cytoplasm rather than the more
characteristic clear cytoplasm. This cell type may comprise the entire tumor and make it difficult to
recognize as a clear cell adenocarcinoma. Clear cell adenocarcinomas are not graded.
Mucinous Adenocarcinoma
Mucinous adenocarcinoma was characterized by Ross and colleagues in 1983, and was stated to
comprise nine percent of all cases of surgical stage I endometrial carcinoma.92 However, in most
published series it is a relatively rare variant of endometrial carcinoma.9J The lesion is defined as a
primary adenocarcinoma of the endometrjum in which most of the tumor cells contain prominent
intracytoplasmic mucin. Both endometrioid and clear cell adenocarcinomas may have large amounts
ofintraluminal mucin, but only mucinous adenocarcinoma contains the mucin within the cytoplasm.
The mucin is usually easily visible with hematoxylin and eosin staining, but may also be
demonstrated with a mucicarmine or other histochemical stain. Some mucinous adenocarcinomas
have a microglandular pattern, and may be difficult to distinguish from microglandular hyperplasia
ofthe endocerv~ !n a biopsy specimen.94 Mucinous adenocarcinomas are theoretically graded in the
same way as enctometrioid adenocarcinomas, but in practice almost all of them are grade I. The
prognosis appears to be similar to that of other low grade endometrial adenocarcinomas, and thus is
generally favorable. Rare mucinous adenocarcinomas of the endometrium may be of intestinal type,
containing numerous goblet cells.
The main differential diagnosis of the usual endometrial mucinous adenocarcinoma is with a primary
mucinous adenocarcinoma of the endocervix, which may be particularly difficult in a biopsy or
curettage specimen. Although some studies have claimed that immunohistochemistry is useful in
determining the site of origin of an adenocarcinoma in such a specimen, with endometrial
carcinomas being vimentin-positive and carcinoembryonic antigen (CEA)-negative, with the
opposite findings for endocervical adenocarcinomas, other have found this distinction to be based
more on differentiation (endometrioid versus mucinous) than on site of origin. 95•96
Squamous Cell Carcinoma
Squamous cell carcinoma is a rare primary carcinoma of the endometrium, with only about seventy
cases reported.97 The much more common situation of a cervical squamous carcinoma extending
into the endometrium must be excluded. Predominantly squamous differentiation of an
adenosquamous carcinoma (endometrioid adenocarcinoma with squamous differentiation) must also
be excluded to make the diagnosis of primary pure squamous cell carcinoma of the endometrium.
Squamous cell carcinoma of the endometrium usually occurs in postmenopausal women, and is often
associated with cervical stenosis and pyometra. Its histologic appearance is essentially identical to
that of squamous cell carcinoma of the cervix, and similarly includes a rare verrucous variant.98 The
prognosis of most squamous cell carcinomas of the endometrium is rather poor, although the
verrucous type may be more favorable.
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Other Tvoes of Carcinoma
Almost every type of carcinoma reported elsewhere has been descnOed in at least a single case repan
as primary in the endometrium. These tumors are histologically (and usually clinically, if enough
cases are available for analysis) identical to their more common counterparts in other organs. They
include small cell neuroendocrine carcinoma,99 transitional cell carcinoma.100 adenoid cystic
carcinoma,101 and glassy cell carcinoma. 102 Also important is the concept of mixed carcinoma.
which is defined as a carcinoma containing more than one of the cell types described above, in wbidl
!he minor type must comprise at least 10 percent of !he total volume of the tumor. If the minor
component is a prognostically unfavorable type (such as serous or clear cell), it is generally accepred
that 25 percent or more of that ~e implies a poor prognosis, although significance of lesser
proportions is not well understood. ·78
Other Prognostic Factors
ln addition to tumor type and (for endometrioid adenocarcinomas) tumor grade, other histologicml
nonhlstologic determinations influence the prognosis ofendometrial carcinoma. The most impod8nt
of these is the sll1¥'cal stage, which in 1988 replaced the clinical staging system which had beeaiJt

use for many years (Table 3). 103 The extent of surgical staging performed is based in part on the
medical condition of!he patient and in part on the preoperative or intraoperative assessment of tumor
risk factors such as type and grade, depth of myometrial invasion, and extension to involve the
cervix. 104

Myoinvasion is thus an important issue, both as a prognostic factor in its own right !!lid as a
determinant of the extent of staging and of subsequent therapy in cases treated by hysterectomy. The
major issues related to the assessment and reporting of myoinvasion have been discussed
above. 32..SS.66-n
Vascular or lymphatic space invasion is diagnosed when tumor cells are found within endothelial·
lined spaces in !he myometrium, and is a poor prognostic factor which should be reported. 111l
Perivascular lymphocytic infiltrates may be the first clue to vascular invasion, and lhus should
prompt deeper levels within the suspect block and/or the submission of more tissue sections for
microscopic examination.
Cervical involvement is also important to evaluate in the hysterectomy specimen, since extensioato
the cervix raises the stage to D. The distinction between Stage llA and liB is based on whether the
extension involves the endocervical surface and/or underlying glands only or invades the cervical
.stroma. Remember that an adenocarcinoma involving glands only may be an entirely separate
adenocarcinoma in situ primary in the endocervix.
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N6nhistologic factors may also play a role in determining the prognosis of endometrial carcinoma,
butitis unclear at the present time what the cosVbenefit ratio ofperforming additional studies might
be, since the prognosis and treatment are <;UITently based on the combination of tumor type, grade
(where appropriate), and extent (as discussed above). Nevertheless, patients with carcinomas of
intermediate prognosis (such as Stage I well differentiated endometrioid adenocarcinoma with focal
deep myoinvasion) might benefit from additional infonnation, including such factors as tumor
ploidy,106 boonone receptor status,107•108 tumor suppressor genes,109' 110 oncogenes,109•111 proliferation
markers, 109•112•113 and morphometry.' 14 Which, if any, of these or other studies will prove to be most
useful is problematic at this time.

WHO 2002 CLASSIFICATION OF
ENDOMETRIAL CARCINOMAS TYPE 1
• ENDOMETRIOID ADENOCARCINOMA
Variants:
l> With Squamous Differentiation
)> Villoglandular
l> Secretory
l> Ciliated Cell
• MUCINOUS ADENOCARCINOMA

TYPE 2 ENDOMETRIAL CARCINOMAS (WHO i002)
• SEROUS ADENOCARCINOMA:
Variant/precursor:
)> Serous Endometrial Intraepitbelial Carcinoma (Serous EIC)
• CLEAR CELL ADENOCARCINOMA:
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OTHER TYPES OF CARCINOMA

(WH0 2002)
•Squamous Cell
•Small Ce11 Neuroendocrine
•Transitional Cell
•Adenoid Cystic
•Glassy Cell
•[Microglaridular}
•Mixed
•Undifferentiated
•Others

GRADING OF TYPE 1 (ENDOMETRIOID
AND MUCINOUS) ENDOMETRIAL ADENOCARCINOMAS

(WH0 2002)
Grade 1: ::; 5% nonsquarnous nonmorular growth pattern
Grade 2: 6-50% nonsquamous nonmorular growth pattern
Grade 3: >50% nonsquamous nonmorular growth pattern
NOTE: Squamous/morular components are excluded from grading. Bizarre nuclear
atypia should raise the grade by one (i.e., from I to 2 or 2 to 3), but may also signify
type 2 differentiation.
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THE 1988 FIGO SURGICAL STAGING SYSTEM
FOR UTERINE CORPUS CARCINOMA
Slllge 1: Confined to the uterine corpus
I A Tumor limited to endometrium
I B Invasion of less than half of the myometrium
IC Invasion of more than half of the myometrium
Stage II: Uterine cervix involved
I1A Endocervical glandular involvement only
DB Cervical stromal invasion
Stage ill: Pelvic extension
IIlA Tumor invades serosa and/or adnexa and/or positive
peritoneal cytology
lDB Vaginal metastasis
me Metastases to pelvic and/or para-aortic lymph nodes
S!Jige IV: EXtiapelvic extension
IVA Tumor invasion of bladder and/or bowel mucosa
!VB Distant metastases including intra-abdominal and/or inguinal lymph nodes

MIXED CARCINOMA OF THE ENDOMETRIUM
(WH02002)
•

Defmed as a rumor composed of an admixture of type I and type 2 carcinomas, in
which the minor type must comprise at least I0% of total rumor volume

•

Percentage of the minor component to be sillted in report

•

25% of type 2 accepted as unfavorable, but significance of lesser proportions not
well understood
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WHO 2002 CLASSIFICATION OF
ENDOMETRIAL HYPERPLASIAS
HYPERPLASIAS (TYPICAL)
• Simple Hyperplasia without Atypia
• Complex Hyperplasia without Atypia
(Adenomatous without Atypia)
ATYPICAL HYPERPLASIAS
• Simple Atypical Hyperplasia
• Complex Atypical Hypetplasia
(Adenomat.ous with Atypia)

ENDOMETRIAL HYPERPLASIA
ALTERNATIVE VIEWS

56

•

"Hyperplasia" for aU non-atypical hyperplasias, "Endometrial Neoplasia" for AH and low
grade adenocarcinoma (Bergeron et al, AJSP 23:1102, 1999)

•

"Endometrial Intraepithelial Neoplasia (EIN)" as type I CA precursor defined through
integrated molecular genetic (loss of ?TEN function), histomorphometric, and clinical
outcome data (Mutter,IJGP 19:301 , 2000; Mutter, AJP 158:1895, 2001; Mutteretai,J
Pathol 190:462, 2000)
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WHO 2002 EIN DIAGNOSTIC CRITERIA
(ALL MUST BE MEn
EIN CRITERION

COMMENT

Architecture

Gland area exceeds that of stroma, usually in a
localized region

Cytological Alterations

Cytology differs between architecturally crowded
focus and background

Size> I mm

Maximum linear dimension should exceed I mm.
Smaller lesions have unknown natural history.

Exclude benign mimics and

cancer

--

RISK OF "PROGRESSION" OF ENDOMETRIAL HYPERPLASIA
(FOUR PROSPECTIVE STUDIES)

TYPE

NO. CASES

MEAN PROGRESSION RATE

RANGE(%)

Simple/cystic

164

4.3

0-10

Complexladenomatous

193

16.1

3-22

Simple atypical

27

7.4

7,8

Complex atypicaVCIS

151

47.0

29-100

~
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Risk for Coexisting Adenocarcinoma in Patients with
Atypical Endometrial Hyperplasia
Atypical endometrial
byp erolasia

Coexisting endometrial
cancer

Gusberg & Kaplan

90

20(22%)

Tavasso1i & Kraus

48

12 (:25%)

Kurman & Norris

89

15 (17%)

King, eta/.

119

18 (15%)

Janicek &Rosenshein

44

19 (43%)

Hunter, eta[_ _

54

19 (35%)

Total

444

103 (23%)

Authors

ATYPICAL COMPLEX HYPERPLASIA:
INTEROBSERVER AGREEMENT
(GOG 167)

58

•

First 160 cases: 48% 3/3 observers agreed, 50% 2/3

•

CA vs. non-CA: kappa .48 - .69

•

CA/AEH vs. benign: kappa .43- .52

•

AEH confirmed in 23/160 cases by 3/3, 29 by 2/3 (33%)
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Epithelial Metaplastic And Related Changes
•
•
•
•
•
•
•
•
•

squamous metaplasia and morules
mucinous metaplasia (including intestinal)
ciliary change
hobnail change
clear cell change
eosinophilic cell change {including oncocytic)
surface syncytial change
papillary proliferation
Arias-Stella change

Selected Prospective Follow-Up Studies of Endometrial Hyperplasia
Type

Sherman & Brown

(19'19)

Kurman,. eta/

(1985)

lfuang, et al
(!988)
Baal<, et al
(1992)

No. of
Cases

Persisted

Progressed

(%)

(%)

Cystic
Adenomatous
Atypical
CIS

52
113
91
12

6
49·

10
22
57
58

2-18

Simple
Complex
Simple Atypical
Complex Atypical

93
29

I

l-26.7

35

19
17
23
24

Cystic
Adenomatous
Atypical Adenomatous

11
45
2

36
60
0

Simple
Complex
Simple Atypical
Complex Atypical

8
6
14
11
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8

29
9

1-13

9

100
0
17

0.5-5+

7

45
59

The 1988 FIGO Surgical Staging System for Uterine Corpus Carcinoma

Stage 1: Confined to the uterine corpus
lA Tumor limited to endometrium
IB Invasion of less than half of the myometrium
IC Invasion of more than half of the myometrium
Stage II: Uterine cervix involved ·
llA Endocervical glandular involvement only
llB Cervical stromal invasion
Stage m: Pelvic extension
IliA Tumor invades serosa and/or adnexa and/or positive peritoneal cytology
UIB Vaginal metastasis
me Metastases to pelvic and/or para-aortic lymph nodes
Stage N: Extrapelvic extension
IVA Tumor invasion of bladder and/or bowel mucosa
IVB Distant metastases including intra-abdominal and/or inguinal lymph nodes
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SPECIFIC COMMENTS ON CASE 7 (C'I:'fR Accession #28831)
Clinical Abstract: A finn mass developed in the uterus of this 65-year-old woman. A total
abdominal hysterectomy and bilatera.l salpingo-oophorectomy was performed.
Gross Pathology: The specimen, consisting of uterus, bilateral tubes, and ovaries, weighed 808
gJaiilS and meas~ 1.5 em from fundus to external os, 8.5 em from cornu to cornu, and 11.0 em
.from anterior to pns1erior. The bulging, pedunculated ovoid firm mass measured 5.5 x 4.5 x 3.8 em.
The uterus was enlarged and partially distorted due to several bulging myometrial nodules. The
surrounding serosal surface was bright pink-red, focally hemorrhagic, smooth-surfaced and
glistening. The endometrial cavity was 7.0 x 2.5 em. Along the anterior endometrium was a
protruding, pink-gray, predominantly necrotic, bosselated polypoid 5.5 x 3.7 x 2.5 em mass. The
majority of the surrounding anterior and posterior endometrium was involved by neoplasm
consisting of pink-tan, partially necrotic exophytic soft tissue. Within the endometrial cavity were
multiple loose fragments of neoplasm which, in aggregate, measured 3.0 em. The surface of the
extruding portion of the neoplasm was partially ~vered by soft blood clol Upon sectioning, the cut
surface of the neoplasm was solid, pink-gray and homogeneous. There was no evidence of
calcification, cartilaginous tissues or other abnormalities. There was extensive invasion into the
underlying myometrium to 0.5 em from the closest serosal surface. Within the anterior myometrium
were a few bulging, tan, homogeneous soft nodules, the largest measuring 2.5 em in greatest
dimension. The majority of the posterior myometrium was displaced by several enlarged, tan,
homogeneous, firm nodules, the largest measuring 6.0 em in cross sectional diameter. The cut
surfaces were solid and homogeneous, with no discrete infarcts or calcifications present
(Contributed by Henry Slosser, M.D.)
Special Studies: Both the epithelioid and spindle cell components of the tumor stained positively
forCytokeratin, AEIIAE3, and CAM 5.2.
Microscopic Findings: The endometrial tumor (which, unfortunately, is poorly preserved) consists
of a largely solid proliferation with a glandular component. The glands are small and uniform in size
and shape, and are arranged in a confluent pattern and line cells with the typical appearance of
endometrioid adenocarcinoma. The main diagnostic challenge is in deciding the nature of the solid
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component, which is largely spindled in appearance. Of assistance is the fact that there are numeroos
transitions from solid nests of cells with the same cytologic appearance as that of the cells lining the
glands (a solid glandular compon.ent) to nests of polygonal to spindled cells with low
nuclear/cytoplasmic ratios due to the presence of large quantities of eosinophilic cytoplasm
(presumed squamous tumor cells) to other solid components composed ofless identifiably squamous
spindled cells growing in a fascicular and frequently whorled appearance (mte!preted as spindled
squamous cells). The tumor invades the myometrium and is found in occasional lymphatic channels
within the myometrium. By history, extrauterine metastases were also present.
Diagnosis: Endometrioid adenocarcinoma with squamous differentiation, including a spindled
metaplastic component.
Discussion: The main differential diagnpsis of this tumor is with a carcinosarcoma. Becauseoflhc
numerous foci of direct transition from glandular through squamous .to spindled component, ~
diagnosis of metaplastic carcinoma is preferred to that of carcinosarcoma. Although immunostains
were performed, they are not likely to be of much help, sin.ce the sarcomatoid component in many
true carcinosarcomas (about half of all cases) stains positively with epithelial markers, and even
shows ultrastructural evidence of epithelial differentiation. This has led to the concept that most -if
not all - carcinosarcomas are truly metaplastic carcinomas. We continue to separate these two
entities on the basis of the H&E appearance, with the assumption- thus far entirely unsupported by
data- that those tumors diagnosed as ·metaplastic carcinoma will have a more favorable prognosis
than those diagnosed as carcinosarcoma.
The .grading of this tumor is also an interesting problem. The obviously squamous comp9nent and
the metaplastic component should not figure in the grading system, and in theory the tumor should be
graded on the basis of the glandular component, and would probably qualifY as Grade 2. However, I
would think that a metaplastic carcinoma of the endometrium would fall into the category of those
tumors that are perceived as innately prognostically unfavorable, and ihus should not be gradoo at all
Interestingly, the benign endometrium accompanying this tumor is atrophic but does not show
endometrial intraepithelial carcinoma (EIC), the hallmark of endometrium accompanying a serous
carcinoma. On the other hand, hype!plasia is also not present, strengthening the concept that some
high grade endometrioid carcinomas may actually represent a third pathway of endometrial
carcinogenesis.
SPECIFIC COMMENTS ON CASE 13.(CTTR Accession #29861)
Clinical Abstract: A 75-year-old, gravida 2, para 2 woman presented with a one-year history of
postmenopausal bleeding. The patient had been on Tamoxifen due to breast cancer. Physical
examination revealed about a six-week size uterus. There were no adnexal masses or tenderness.
Endometrial biopsy was positive for neoplasia. Total abdominal hysterectomy with bilateral
salpingo-oophorectomy was performed.
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Gross Pathology: The specimen consisted of a uterus with both adnexa. The enlarged uterus
measured 12.0 x 10.0 x 8.5 em. The serosa was grossly unremarkable. After removal of the adnexa,
the uterus weighed 285 grams. The endometrial cavity contained a papillary friable soft tan-yellow
1Umor mass involving the entire endometrial cavity grossly. The right ovary measured 3.0 x 2.0 x l .7
an, and on cross sectioning, was fibrosed-appearing. (Submitted by JozefKollin, M.D.)
Special Studies:

ER by rnc: 70%
PR by lliC: 60%

m a \)a\)\\\at'j \)a\\etn, w\\nIDetatCmca\\"'j
branching papillae lined by markedly atypical cells with extremely high nuclear-cytoplasmic
ratios and rounded, irregularly distributed !lllclei with prominent chromatin clumping and large to
gigantic, eosinophilic nucleoli. Deep in the tumor, the papillae enfold upon themselves to form a
maze-like or labyrinthine pattern. Very focally, the tumor has a more villoglandular and
eodometrioid appearance, but the previously described appearance accounts for at least 95% of
tumor volume seen in these slides. The tumor extends deeply into the myometrium
predominantly within lymphatics. Numerous psammoma bodies are present both in the
endometrial ~or mass and, particularly, in intralymphatic tumor emboli.

M.\~'t\)S~~\)\~"i>~\)\\\)'0.~ The \\m\Qt ?;row.i \)iunaffi"'j

Diagnosis: Serous carcinoma of endometrium.
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PURE MESENCHYMAL TUMORS OF THE UTERUS
Endometrial Stromal Tumors

Adenocarcinoma ofthe endometrium comprises about ninety-five percent ofall malignant tumo111 of
the uterine corpus in the United States. Of the remaining five percent, by far the most frequent are
carcinosarcoma (malignant mixed mesodermal tumor, malignant mixed miillerian tumor) and
leiomyosarcoma, with only a small fraction being endometrial stromal sarcomas.' Thus, the average
pathologist is likely to encounter no more (and often considerably less) than one case ofthis unusual
tumor in a year, and problems in making the correct diagnosis - whether in a primary uterine
location or in an extrauterine site, either as a metastatic focus or an extrauterine primary-seem to be
out of proportion to the frequency of the tumor. The stromal tumor group consists of the stromal
nodule (which is benign) and low- and high-grade stromal sarcomas. The most common of these in
my experience is low-grade stromal sarcoma, which will thus be discussed first.
Because low grade endometrial stromal sarcoma is such a rare tumor, very little is known about its
epidemiology or pathogenesis. Precursor lesions, carcinogenic environmental factors, and genetic
alterations specific to the tumor are aU essentially unknown_ The mean age of patients with this
tumor appears to-be around forty years, although a wide age range has been noted, with both
teenagers and women in their nineties reported. 2 The usual clinical presentation is abnormal uterine
bleeding, which is reported in between half and two-thirds of patients in large series of these tumors
reported in the literature. Pelvic or abdominal pain and dysmenorrhea are also noted ~uently, and
somewhere between five and twenty-five percent of all patients are asymptomatic. Physical
examination usually reveals uterine enlargement, and findings ofextension beyond the uterine corpus
may be present. Extrauterine extension may be demonstrated more frequently if a stagin&
laparotomy is undertaken, since fifty percent of cases with clinical Stage r and II tumors in a
Gynecological Oncology Group series had extended beyond the confines of the uterine corpus when
staging laparotomy was performed_2 Uterine low grade endometrial stromal sarcomas are generally
described grossly as soft and tan to gray to yellow. They are primarily solid but may have foci of
necrosis, hemorrhage, and cystic degeneration. As many as half of the tumors may appear grossly
well circumscribed, but many of the others demonstrate diffuse myometrial permeation by worm-like
masses which may be noted to be intravascular, and others show multiple nodules within the
myometrium. When intravascular plugs of tumor are noted grossly, they may be seen to extend
through the uterine serosa into the parametria in a fashion identical to thai of intravenous
leiomyomatosis. Although the most common location of well localized tumors is within the
myometrium, others may extend into or initially present in the endometrium, often in the form of one
or more polypoid masses.
The classic microscopic description of primary uterine low grade endometrial stromal sarcoma is that
of an infiltrative tumor, frequently with intravenous and/or intralymphatic extension, composed of
small, very uniform cells growing in sheets and resembling benign endometrial stromal cells. A very
characteristic feature is the marked vascularity of the tumor, and indeed the diagnosis should be
questioned if this vascularity is not present Most of the vessels resemble normal spiral arterioles of
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the endometrium, and are thin-walled, evenly spaced, and of uniform size and shape. Occasional
dilated or slit-like vessels also may be present, but thick-walled blood vessels are generally absentID important feature in differential diagnosis. The tumor cells frequently whorl around the blood
vessels. Nuclear atypia is minimal, and mitotic activity can vary from essentially none to as many as
twenty or more mitotic figures per ten HPF. The mean mitotic index is around five, fairly few
tumors display more than ten mitoses/! 0 HPF, and abnormal mitoses are not identified.2.3

Numerous variations on the theme thus far described occur in these tumors. Extensive foci of tumor
cell necrosis are seen in approximately ten percent. Thick bands of collagen with areas of
byalinization may be prominent, and not infrequently this hyalinized collagen is present in a socalled starburst pattern. Foam cells, calcification, and decidualization may also be present
Afeature of about twenty-five percent of these tumors which may be diagnostically disturbing is the
presence of epithelioid differentiation, characterized by a glandular or sex cord-like pattem.2·5 The
cells of these epithelioid formations, and particularly their nuclei, are usually identical to those of the
sheet-like portion of the tumor, but occasionally they may stand out from their background and
resemble benign endometrial glands or true sex cord elements. An additional common pattern of
divergent differentiation is into fascicles of smooth muscle. These can obviously all represent
diagnostic challen!es for the unwary pathologist.
The differential diagnosis oflow grade endometrial stromal sarcoma includes most importantly the
other tumors in the endometrial stromal tumor group - stromal nodule and high grade stromal
~~~toma- but numerous other entities must also be mentioned. The distinction from an endometrial
llromal nodule, which is a benign lesion, is made exclusively on the basis of the tumor bOrders,
which are pushing in the stromal nodule and infiltrating in low grade stromal sarcoma. 6 The other
histopathologic features (as described above) are essentially identical in the two tumors. A few
problems may arise in making this distinction, however. The most obvious problem is that, in a
curettage specimen, the margins of the lesion can almost never be identified. Thus, the most
lpPropriate diagnosis is "low grade endometrial stromal tumor," and in these cases it is often
necessary to do a hysterectomy to determine whether it is necessary to do a hysterectomy- in other
words, the characteristics of the tumor border, and thus the diagnosis, cannot be determined until the
mtire uterus is studied. This may also be the case in myomectomy specimens, and it is not unusual
b a low grade stromal tumor to be excised under the assumption that it represents a leiomyoma.
We have seen several of these tumors previously treated with Lupron, and the response has been
variable, with shrinkage in some and co.ntinucd growth in others.

Even in a hysterectomy specimen, evaluation of tumor borders may be difficult, since benign stromal
aodules are permitted to have focal finger-like projections into the adjacent myometrium. Tavassoli
and Norris noted these projections in eleven of the sixty benign stromal nodules which they studied,
but also noted that none of them exceeded two to three millimeters and none invaded blood vessels.6
In contrast, the invasive front of a low grade endometrial stromal sarcoma is usually more diffuse,
with larger projections, and almost invariable extension into blood vessels or lymphatics.
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The opposite end of the spectrum of endometrial stromal tumors i~ represented by the lesion whicli
we call high grade stromal sarcoma and others (including the 2002 WHO classification) have called
poorly differentiated or undifferentiated endometrial sarcoma. In a study published in 1966, Nonis
and Taylor separated low grade from high grade stromal sarcomas purely on the basis of mitotic
activity, with fewer than I0 mitoses/! 0 HPF in low grade tumors and I0 or more in the high grade
ones. 7 Although Norris and Taylor also noted that cellular atypia was usually pronounced in the high
grade sarcomas, they believed that no sharp diagnostic distinctions could be made on the basis of!his
feature.
On the other hand, most recent observers, including myself, have noted that there is really very little
similarity at either low or high magnification between the low grade and high grade sarcomas, and
that, although a high grade sarcoma with fewer than 10 mitoses/10 HPF is almost never seen, low
grade sarcomas (and even benign stromal nodules) frequently exceed this mitotic index.2•3•8 Thus, it
seems to me to be largely a waste of time to count mitoses in these tumors, since they are neither
diagnostically nor prognostically important. High grade stromal sarcomas generally look like highly
malignant tumors even at low magnification, with massive infiltration of the myometrium (not
limited to permeation of vascular/lymphatic channels), large foci of necrosis, and major degrees of
tumor cell anaplasia and pleomorphism. We have used the term "high grade endometrial stromal
sarcoma" when the tumor retains some degree of resemblance to the low grade tumor (usually on tbe
basis of a regulal'-d.istribution of small blood vessels), and " undifferentiated sarcoma" when Ibis
resemblance is completely lost. This distinction may or may not be clinically valid, however; both of
these tumors are even rarer than the low grade variant, md both are highly aggressive, with
precocious metastases and five-year survival rates under fifty percent. In low grade stromal sarcoma,
on the other hand, the five-year survival rate is generally I 00% or close to it, with metastases
generally recurring late in the course of the disease and patients often surviving many years even
after the tumor has disseminated.2•3•8•9 furthermore, many of the low grade stromal sarcomas
respond to therapy with ~rogestational agents, whereas this is rarely the case in the high grade and
undifferentiated tumors. ·' 0 Thus, the distinction between these lesions is extremely important
clinically, and I emphasize again that it should not be made o.i\ the basis of mitotic counting alone.
Other lesions with which low grade endometrial stromal sarcoma may be confused include (not
necessarily in order of frequency) hemangiopericytoma, highly cellular leiomyoma, metastatic
carcinoma, carcinosarcoma, adenosarcoma, and adenomyosis or endometriosis. The most frequent
differential diagnostic problem is the distinction between a low grade endometrial stromal tumor
(either stromal nodule or low grade sarcoma) and a highly cellular smooth muscle tumor oflhe
uterus. If the specimen in question is a hysterectomy, and the tumor borders can be identified as
being exclusively pushing, the differential diagnosis is clinically unimportant, since the lesion is
either a benign leiomyoma or a benign stromal nodule. If, on the other hand, the tumor borde~
cannot be evaluated (as in a curettage or myomectomy specimen) or are infiltrative, with extensive
vascular permeation, the distinction is highly important, since the lesion may represent either
intravenous leiomyomatosis (which i.s benign)11 or low grade endometrial stromal sarcoma (which is,
as we have seen, a low grade malignant tumor). In this situation, one of tile most important
differential diagnostic features is the appearance of the intratumoral blood vessels. Although small,
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regularly distributed blood vessels resembling spiral arterioles may be seen focally within cellular
leiomyomas, they are never as uniformly distributed as within low grade stromal tumors, and larger,
thicker-walled vessels are almost invariably prominent The tumor cells themselves and their nuclei
should also look at least minimally different in the two lesions, with more spindling and cigar-shaped
nuclei in the cellular smooth muscle tumors. If the tumor shows vascular permeation, a useful
diagnostic feature of intravenous leiomyomatosis (cellular or otherwise) is that the tumor cells are
generally seen not only within vascular lumina but also underlying the vascular endothelium and
"colonizing" the walls of veins. This is probably due to the fact that many of these tumors actually
arise from the veins of the uterus rather than from the myometrium itself, and this change is
essentially never seen in an endometrial stromal tumor. Oliva and colleagues12 have suggested that
desmin immunoreactivity is an important distinguishing feature, with diffuse positivity in cellular
leiomyornas and negative to minimal staining in endometrial stromal tumors, but we have seen too
many low grade stromal sarcomas that were strongly immunoreactive for desmin to accept this as a
useful diagnostic feature. Remember \n addition that tumors w\lh m\xed endometti.a\ stl:oma\ and
smooth muscle differentiation are occasionally encountered.13- 15 Recent studies have suggested that
CDIO (positive in stromal tumors only)16 and h-<:aldesmon (positive in smooth muscle tumors
only)17 may be helpful.
Rarer differentiaJ..Qj!lgOostic problems include metastatic carcinoma, carcinosarcoma, adenosarcoma,
and adenomyosis or endometriosis. The first of these (metastatic c:arcinoma) should be a problem
only in limited endometrial biopsy or curettage specimens. Small, relatively uniform cells which
appear to infiltrate between residual normal endometrial glands may represent a low grade stromal
sarcoma, but could equally represent a metastasis (particularly from a lobular carcinoma of the
breast) or even a lymphoma. Appropriate immunostains to rule out these latter possibilities should
be helpful here. Carcinosarcoma is rarely a serious differential diagnostic problem, since the foci of
epithelioid differentiation frequently found within low grade stromal sarcomas tend to be of equally
low nuclear grade. In carcinosarcoma, both the epithelial and the stromal component are clearly
malignant, and the latter is usually of much higher grade than would be expected for a low grade
stromal sarcoma. 18 Adenosarcoma might be a better possibility, since the glandular component of
this tumor appears benign and the stromal component, although usually high grade, may be of
relatively low grade, particularly in a limited sampte.' 9 However, the glandular and stromal
components are usually clearly distinct from one another, unlike the almost imperceptible blending
together that one may see in a low grade stromal tumor with an epitltelioid component Furthermore,
the epithelial component usually displays either a leaf-like papillary configumtion or glands which
are compressed and slit-like and is usually cuffed by a highly cellular sarcomatous component, with
the stroma farther away from epithelium being less cellular and less obviously malignant. This
zonation is not apparent in low grade endometrial stromal tumors, which are uniformly cellular
throughout
Finally, a real differential diagnostic conundrum which is often difficult to resolve concerns
adenomyosis in intrauterine lesions and endometriosis in extrauterine ones. The reason for this
concerns the frequent presence of an epithelioid component which may resemble benign glands
within stromal tumors, and the occasional paucity of a glandular component within foci of
adenomyosis and endometriosis, which may thus appear predominantly stromal.4.2° In addition, foci
of adenomyosis have been reported in intravascular locations within the myometrium, thus having
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the potential to mimic low grade stromal sarcoma even more. Fortunately, each of these events
(glandular paucity and vascular permeation) is extremely rare in adenomyosis, and their con~
in the same case would certainly be an experience which would occur no more than once in 1he
lifetime of a pathologist (even a particularly long-lived one). Furthermore, the stroma of
adenomyosis is usually denser and less vascular than that of a low grade stromal tumor, and levelsof
the suspect block will usually produce at least a few glands within the adenomyotic foci. When these
glands are found, they are most often of basalis type, appear inactive, and are clearly distinct from
the surrounding stroma. In extrauterine endometriosis, on the other hand, the endometrium is usually
functional, and may show secretory changes, which are ext:temelyunlikely to be found in a low grade
stromal sarcoma (although focal decidualization may be encountered).
Smooth Muscle Tumors
Although much is made among pathologists of the differential diagnosis of difficult uterine smooth
muscle tumors, it is useful to remember that the vast majority of uterine smooth muscle tumors are
not difficult at all but are perfectly typical leiomyomas, perhaps showing varying degrees of
cellularity, hemorrhage, infarction, edema, and hyalinization, but nonetheless easily recognized even
by neophytes as benign. These probably account for 99% of all uterine smooth muscle tumon
encountered by me· practicing pathologist, and half of the remaining 1% are equally classical and
easy to diagnosiS leiomyosarcomas, featuring infiltrating borders, extensive myometrial invasion,
coagulative tumor cell necrosis, hypercellularity, varying degrees of nuclear atypia, and numerous
mitotic figures, including atypical mitoses. Thus, I would estimate that the "difficult" smooth
muscle tumors which are the main focus of this and other reviews 15•21 comprise no more than one
half of I% of uterine smooth muscle tumors encountered by the general pathologist, and are probably
in the range of one case per pathologist per year.
One problem which commonly occurs is the conversion of an "easy" case to a "difficult" one by
virtue of overly compulsive examination by the pathologist of what is obviously a typical benign
leiomyoma. In the absence of either clinical (usually rapid growth of a smooth muscle tumor in a
postmenopausal woman) or gross (possibly infiltrative borders, tumor softening, foci ofhemorrhage
or necrosis, intravascular extension) features which raise concern at the time of gross examination, I
recommend the submission for microscopic study of one section through the largest smooth muscle
tumor in a uterus and one other section taken randomly through another one. Similarly, if multiple
nodules obtained by myomectomy are submitted, and all appear macroscopically typical for
leiomyoma, a similar level of sampling should suffice. Fairly rapid and low-power microscopic
examination is generally adequate for the sections submitted. and unless hypercellularity (blue rather
than pink), necrosis, and/or obvious nucleomegaly with atypia are noted at low power examination,
there is no need to examine multiple fields at high power or to search for or count mitotic figures.
Most of the ordinary leiomyomas that I and other consultants see in consultation are submitted
because the referring pathologist made the mistake of examining an obviously benign tumor too
closely, and then compounded this by the second mistake of misidentifying lymphocytes, mast cells,
pyknotic nuclei, or even precipitated hematoxylin as mitotic figures. Parenthetically, it should be
remembered that even large numbers of mitotic figures may be seen in otherwise placid-appearing
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smooth muscle tumors in young women, and these should not cause concern, the appropriate
diagnosis being mitotically active leiomyoma.22.23 Finally, it should also be remembered that
another-important cause of overdiagnosis--or, in some cases, underdiagnosis--ofuterine smooth
muscle tumors is poor histotechnique. Cells obviously look more atypical if they are overstained,
and the number of mitotic figures in 10 h)gh power fields is double in an 8mm thick section what it
is in a 4 mm thick section of the same block.
Leiomyoma Variants
Most of the "problematic" uterine smooth muscle tumors turn out to be leiomyoma variants, and
these ean be divided into two major categories. The first, which is a by far the more common,
comprises those benign leiomyomas with unusual histopathologic features, while the second is
cliaracterized by usually cytologically typical (although occasionally atypical) leiomyomas with
unusual growth patterns within or even outside the uterus.
In the first group, histologically puzzling smooth muscle tumors, I have already referred to the

mitotically active leiomyoma. 22.23 Since as a general rule I do not count mitotic figures, I have no
nume.ric 4pper or lower limit for this diagnosis, but emphasize that it depends upon finding an
increase number-6f.mitotic figures (l define an increased number as "easily observed in the course of
afew minl!tes of observation") inan otherwise histologically typical leiomyoma ofthe uterine corpus
in a young woman. All of these criteria must be met for the diagnosis of mitotically active
leiomyoma, so that ifother atypical features are present (hypercellularity, atypia, coagulative tumor
ceU necrosis), if the patient is over 40 years of age, or if the tumor is located in the cervix or in an
extrauterine location, the diagnosis of mitotically active leiomyoma is probably not appropriate.
Another recognized variant of leiomyoma is the cellular leiomyoma. These are defined by the
World Health Organization as otherwise typicalleiomyomas that are "significantly more cellular
than the normal myometrium.;' It has always seemed to me that the application of this criterion
would result in approximately half of all leiomyomas being classified as cellular, and I prefer the
somewhat simplistic but more limiting criterion of a leiomyoma that appears blue rather than pink at
seanning lens magnification. A small number of these tumors have been turned highly cellular
leiomyomas, and the significance of these tumors is that they can easily be confused with
endometrial stromal tumors.24 The presence of thick-walled blood vessels rather than the spiral
artepole-like vessels oflow grade endometrial stromal tumors is an important distinguishing feature,
as is the presence of cellular fascicles of spindle cells. In 1'3£e cases, immunohistochemical
e.valuation for desmin or newer antibodies such as COlO or caldesmon may be helpful. 16•17.24
Another benign smooth muscle tumor that occasionally causes dia.gnostic difficulty is.the atypical
(pleomorphic, bizarre, symplastic) leiolliyoma. 1s·2 1.2S.l6 These are benign tumors which contain
various numbers of cells with enlarged, bizarrely shaped, hyperchromatic nuclei which are often
multiple within a single cell. The chromatin typically has a smudged appearance rather than the
well-defined clumped ehromatin and prominent nucleoli of malignant cells. These changes are more
common in paucicellu1ar or normocellular than in hypercellular ~mooth muscle tumors, are often
focal within an otherwise unremarkable leiomyoma, are usually unassociated with increased mitotic
activity or with coagulative tumor cell necrosis, and generally occur in young women.
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Epithelioid leiomyomas represent another histopathologic variant. 26•29 These are generally eli ·
into the categories of plexiform, leiomyoblastoma, and clear cell types, although lhe
"leiomyoblastoma" has been discouraged in the recent literatu.re.15 These tumors may have lhegtta
appearance of typical leiomyomas or may be more fleshy. Plexiform leiomyomas are often known u
plexiform tumorlets, and, as this name suggests, they are usually microscopic findings. Th:
leiomyoblastoma and clear cell types may be incidental microscopic findings or large macrosropic
uterine tumors. The neoplastic cells may grow in sheets, nests or long cords, and may be 8JTllll8ediD
a plexiform pattern. Rather than the usual spindle cells of a typical leiomyoma, these cells are
predominantly round or polygonal, thus "epithelioid." Since these may obviously be confused wilh
true epithelial tumors (such as clear cell adenocarcinoma), it is important to search in many sections
for the presence of more typical spindled leiomyoma cells. In the absence of tbtse,
immunohistochemistry or electron microscopy may be helpful, but these tumors are more fiequenlly
cytokeratin-positive and actin and desmin-negative than :are the usual spindle cell leiomyomas.
Because these tumors are rare, their behavior is still difficult to predict, and malignancy has been
reported in anywhere from I 0% to 40% of different series. Marked nuclear atypia, increased mit04it
activity (although often less than encountered in the usual leiomyosarcoma), and tumor cell necrosis
should raise concern, as should extensive invasion of the surrounding myometrium. Invasion of
blood vessels only Is more suggestive of an epithelioid variant of intravenous leiomyomatosis.!OJ1
The small plexiform tumorlets are almost invariably benign.
Other histopathologic features which may be encountered in benign smooth muscle tumors include
hyaline and hydropic degeneration, hemorrhage and infarction (often seen in association wilh
exogenous progestational agents)/2' 34 heterologous elements (especially fat, seen in ~
"lipoleiomyoma" which occurS predominantly in older women)/5 and infiltration by neu1ropbils,
lymphoid infiltrates, mast cells, and foci of extramedullary hematopoiesis. 37·;3 Focal or diffuse
myxoid degeneration is also occasionally encountered, and must be distinguished from myxoid
leiomyosarcoma.39.4° Because the latter malignant tumor often lacks a high degree of mitotic activiiY
and atypia, the best distinguishing criterion is the presence of well-circumscribed borders in myxoid
leiomyomas versus diffuse infiltration of the myometrium in myxoid leiomyosarcoma.
Leiomyosarcoma
As mentioned above, the vast majority of leiomyosarcomas are tumors which are macroscopically
obviously invasive, and histologically are characterized by hypercellularity, marked pleomorphism,
numerous mitotic figures (including atypical mitoses), and focal or extensive coagulative tumor cell
necrosis. The latter finding, which was emphasized by Bell and colleagues,21 should not be confused
with the infarct-type necrosis which is seen as frequently (if not more so) in benign leiomyomasasia
sarcomas, and is characterized by a layer of fresh or resorbed hemorrhage between the tumor cells
and the necrotic debris. Furthermore, most leiomyomas will show invasive borders at the
microscopic level, and the pattern of invasion into the myometrium itself is quite different from~
pattern of invasion only of vascular channels which is seen in intravenous leiomyomatosis and low
grade endometrial stromal sarcoma.
74

Diagnostic Proble" •r in Gynecologic Pathology

CTTR II S,. Cancer Seminar

As discussed above, the two variants of leiomyosarcoma in the current classification are epithelioid

and myxoid. Both of these can pose difficulties in diagnosis, which have been discussed above
under the sections on the corresponding benign tumors.
An additional differential diagnosis of leiomyosarcoma is with other sarcomas (particularly high
grade endometrial stromal sarcoma) and even SPindle cell carcinomas of the uterus. One clue to this
differential diagnosis is that both of these lesions arise in the endometrium and invade myometrium,
while leiomyosarcoma is a primary myometrial tumor. In particularly large lesions, however, this
distinction may be lost. In some cases, immunohistochemical and/or ultrastructural studies may be
helpful.

The prognosis of leiomyosarcoma is generally considered to be poor, with at most 50% of patients
sUNiving five years.41 These tumors spread hematogenously, and usually make their malignant
behavior known within two years after initial treatment. Current chemotherapeutic regimens appear
to have little to offer.
Smooth Muscle1umors of Uncertain Malignant Potential
The ST1JM1? is defined as a smooth muscle tumor that "cannot be diagnosed reliably as benign or

malignant on the basis of generally applied criteria." Kempson and Hendrickson5 have presented
rather rigid diagnostic criteria for the diagnosis of STUMP, but these depend in large measure on
mitotic counts, which I have shown many .years ago to be unreliable and irreproducible.42 I
personally make the diagnosis of STUMP only a few times a year (in a consultation service which
includes many referred cases of difficult smooth muscle tumors), and usually use the term to indicate
a tumor in which there is a lack of concurrence between clinical and histopathologic features. For
example, a tumor which would otherwise he diagnosed as a mitotically active leiomyoma, but which
occurs in a postmenopausal woman, or in any woman outside the uterine corpus (for example, in the
cervix) is best considered a STUMP. Similarly, an epithelioid smooth muscle tumor with more than
minimal nuclear atypia and with any mitotic activity should probably be considered a STUMP. at
least until the diagnostic crite.ria for the distinction between benign and malignant are better defined
in this group of tumors.
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WHO 2002 CLASSIFICATION OF ENDOMETRIAL STROMAL AND
RELATED TUMORS
•

ENDOME~STROMALNODULE

•

ENDOMETRIAL STROMAL SARCOMA (ESS), LOW GRADE

•

UNDIFFERENTIATED UTERINE SARCOMA

WHO 2002 STROMAL TUMORCLASSIFICATION:
GOOD AND BAD FEATURES
•

GOOD: Recognizes that LGESS and high grade sarcomas are
entirely different tumors

•

BAD: P-recludes future studies on differences (if any) between HGESS and

undifferentiated sarcoma
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SPECIFIC COMMENTS ON CASE 8 (CTTR Accession #28504)
Clinical Abstract: A 50-year-old, gravida 5, para 5, Caucasian woman presented with right lower
quadrant pain, present for 3-4 days. She had experienced nausea and anorexia for approxima~ly
three weeks, along with severe bloating. Ultrasound ofthe..abdomen and pelvis showed a very laigt,
complex cystic mass in the right adnexal area suspicious for an ovarian neoplasm. In addition, her
uterus was enlarged to approximately 10.5 x 7.0 x 10.0 em. A tomography scan showed a vecyJar&e
pelvic mass! as well as omental caking. A total abdominal hysterectomy, bilateral salpingooophorectomy, omentectomy; and appendectomy were performed.
Gross Pathology: The uterus weighed 360 grams and measured 140 mm in length. Protruding !ibm
the fundus was a dome.shaped, 40 x·30 x 30 mm mass. Another separately submitted mass weighed
291 grams and consisted ofboth cystic and solid areas. It measured 150 x 95 x 60mm. TheovlllY,
fallopian tube, and adjacent mass weighed 57 grams. The mass measured 50 x 40 x 30 mm.
Sectioning revealed a somewhat lobulated, soft, pale tan to yellow-white parenchyma. (Contributed
by Peter L. Morris, M.D.)
Outside Consultation: Richard Kent Sibley, M.D.; Stanford University Medical Center; Stiinford,
California.
Microscopic Description: In the slides from this case a proliferative endometrium.is seen extending
into the myometrium as tongues of adenomyosis, from which. the _glands gradually disappe;11
resulting in penetrating nests of pure endometrial stroma These are seen deep in the myometrium,
where focally they are partially surrounded by deft-like spaces. At high magnification, the tuinor
cell nests are composed of uniform small cells resembling endometrial stromal cells, which swid

/
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around numerous small spiral arteriole-like blood vessels. No tumor necrosis is identified, nuclear
atypia is minimal, and few mitotic figures (and no atypical mitotic figures) are found.
Diagnosis: Low grade endometrial stromal sarcoma.
SPECIFIC COMMENTS ON CASE 9 (CTTR Accession #28387)
CIIDital Abstr act: A 36-year-<lld, gravida 2, para 2, woman presented with complaints of increasing menses,
with periods every 25 days which were extremely heavy, requiring double pads and Methergjne to control the
bleeding: Ultrasound and examination revealed a 5.0 em fundal myoma. As the patient desired additional
dlildreo, a myomectomy was performed.
Gross Pathology: The specimen consisted of a large, firm, ovoid mass ofl.ight tan tissue which weighed 116
grams and measured 7.0 x 5.5 x 4.0 em. Sectioning revealed a firm coosistency and light tan, whorled and
nodular cut surfaces, without evidence of softening, hemorrhage or necrosis. (Contributed by Henry Slosser,
M.D.)

Microscopic Description: The slides show a well demarcated but not obviously encapsulated
.smooth muscle tUmor which is more cellular than the surrounding myometrium but not.hypercellular

10 the point of presenting at scanning lens magnification as a "blue" tumor. No foci of necrosis are
identified. The tumor shows focal mild nuclear atypia, but no evidence in these slides of more
severe atypia. Mitotic figures are easily identifiable, with a mitotic count of 9 per I0 high power
fields (HPF) by the submitting pathologist and 12-14 per 10 HPF by me.
Diagnosis: Mitotically active leiomyoma.
D~ussion:

Although this tumor was interpreted as a smooth muscle tumorofuncertalii malignant
potential, in a young woman with a grossly typical leiomyoma, which microscopically lacks any
features suggestive of malignancy other than an increased mitotic count, I see no reason to call this
anything other than mitotically active leiomyoma.
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MIXED TUMORS OF THE ENDOMETRIUM

Mixed epithelial-nonepitbelial tumors ofthe endometrium comprise an extremely interesting butm
group of lesions, including both benign and malignant variants. The benign types are classified as
either adenofibroma or adenomyoma (including atypical polypoid adenomyoma or
adenomyofibroma), and may even be thought to include the common endometrial polyp as welL The
most common malignant type of mixed tumor is the carcinosarcoma (also known as malignant mixed
mesodermal or malignant mixed miillerian tumor) while less· common variants include
adenosarcoma and (vanishingly rarely) carcinofibroma. In each of these lesions, the first part oflhe"
name ("adeno" or "carcino") indicates the benign or malignant nature ofthe epithelial componen~
"while the second portion ("fibroma,'' "myoma," or sarcoma") indicates the benign or maligpant
potential of the stromal component. The terms "homologous" and "heterologous," respectively,
define tumors without and with malignant stromal components with types ofdifferentiation not seen
in the noimal endometrium (rhabdomyosarcoma, chondrosarcoma, osteosarcoma, liposarcoma),apd
these terms can be applied to the sarcomatous component of both adenosarcomas and
carcinosarcomas.
All of these tumors present in the uterus as polypoid, usually solitary masses projecting into the
endometrial cavitY: and frequently prolapsing down into the -cervix. In general, the malignant tumors
in this group are larger than the benign ones, but there is considerable overlap in size. The tumors
with malignant epithelial or stromal elements tend to occur in older, usually post-menopausaJ
women, whereas the totally benign tumors are often encountered in pre-menopausal women, but
again there is considerable overlap.
Adenofibroma
Adenofibroma is one of the rd.l'er tumors in this group, which comprised only about five percent of

tumors in the adenofibroma-adenosarcoma group in the large series of Clement and Scully.11 l The

lesion is characterized microscopically by an intimate admixture of epithelial and stromal elements,
belli of which appear cytologically benign. The basic architecture is usually papillary; and the
stroma, by definition, is predominantly fibroblastic. Although rare instances of invasion of
myometrium and pelvic veins, and oflocal recurrence, have been reported, the clinical behavioris
essentially benignY· JJ
Adenomyoma and Atypical Polypoid Adenomyoma
Any polypoid lesion of the endometrium with a stroma containing.smooth muscle may be referred to
as an adenomyomatous polyp, but the atypical polypoid adenomyoma represents a specific clinicopathologic entity ftrst reported by Mazur in 1981.<4> Larger series have subsequently been reported
by Young and colleagues (S) and, more recently, by Longacre and associates. C6l Most of the patien~
are premenopausal, with a mean age of slightly under forty -years. The lesions are characterized by
architecturally complex endometrial glands with varying degrees of cytologic atypia, within ~
myofibromatous stroma. In many cases, the glands are so complex as to suggest hyperplasia or even,

-
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in some cases, carcinoma. Squamous metaplasia, often in the form of morules, is florid in most of
tb:e cases.
Myometrial invasion occurs infrequently in these tumors, and accounts in part for frequent
persistence or recurrence in patients treated by polypectomy or curettage alone or followed by
hormonal therapy.
The most important differential diagnosis of this lesion is with low-grade endometrioid
adenocarcinoma with myometrial invasion. The latter lesion, however, is rarely demonstrated in a
curettage specimen, and in atypical polypoid adenomyoma, the smooth muscle component exhibits a
cellularity and fascicular pattern that would be unusual for myometrium invaded by carcinoma, and
lacks the usual stromal desmoplastic response to invasive cancer. It should be noted, however, that
adenocarcinoma has been noted both withiti and associated with atypical polypoid adenomyoma.
Adenosarcoma
This tumor was first described by Clement and Scully in 1974 (7), and several hundred cases have
subsequently been reported, including several large seriesY· S-LO) Although the prototype of this
tumor-occurs inThi:-uterine corpus, extrauterine sites of origin have also been reported, some ofiliem
associated with endometriosis. Recently, adenosarcomas have !been noted in association with
Tamoxifen therapy <II), and a cluster of uterine adenosarcomas has ·been noted at one hospital in the
Washington, D.C., metropolitan area. (IZJ
Histologically, adenosarcoma is characterized by benign epithelial elements intimately admixed with
a malignant stromal component. Many features of the tumor are .reminiscent of those of
cystosarcoma phyllodes of the breast. Broad, leaf-like, papillary processes are usually present on the
surface, and the deeper epithelial glandular component is often slit-like, and is almost always cuffed
by bands ofhypercellular stroma. Metaplastic changes may be present in the epithelial component,
bu~by definition malignant change is absent. The stromal component is cytologically malignant, but
generally of fairly low grade. In most adenosarcomas, the malignant stroma is homologous and is
composed of cells resembling fibroblasts, endometrial stromal cells, or both. Mitotic activity in the
stromal component usually ranges between three and twenty mitotic figures per ten high-power
frelds.
M.yoinvasion is present in a variable proportion of these tumors, and is associated with local
persistence or recurrence after curettage. Distant metastases, however, are more directly associated
with a phenomenon which has been designated sarcomatous overgrowth.<9• 1~-LSJ This is defmed by
the presence of a pure sarcoma - usually of a higher grade and mitotic index 'than encountered
elsewhere in the tumor- that overgrows the typical adenosarcoma to account for at least twenty-five
percent of total tumor volume. This phenomenon has occurred inproportions ranging from less than
ten percent to greater than fifty percent of various-reported series, but always seems to be associated
with a poor prognosis, with tumor recurrence developing in forty to seventy percent of cases,
compared with ten to twenty-five.percent·ofthose wi.thout sarcomatous overgrowth. Additionally, in
some series<9> but not others, the presence of rhabdomyosarcomatous differentiation within the
~omatous stroma is prognostically unfavorable as well.
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When adenosarcomas recur, the initial recurrences are usu.a!Jy vaginal, pelvic, or abdominal, aad
often appear at an interval of five years or more after hysterectomy. Local recurrences mayconsistcl
biphasic tumor or pure sarooma, while distant metastases (as in the case of mammary cystosan:oma
phyllodes) are almost invariably pure sarcoma.
Flow cytometric and molecular studies which have been performed to date in cases of adenosan:oma
have suggested that immunoreactivity for p53 protein, aneuploidy and highS-phase fraction areal
markers of cases with sarcomatous overgrowtb.<1..16l These and other markers ofpoorprognosisan:
more frequently found in carcinosarcomas than in adenosarcomas.< 16l
Carcinosarcoma

As mentioned above, carcinosarcomas are also known as malignant mixed mesodermal tumors and
maligniUII mixed mii!Jerian tumors. They are by far the most common of the endometrial mixed
tumors, comprising well over half of the cases seen in any series. The largest reported series or
cases, from a Gynecologic Oncology Group study, comprises 203 cases.<17l
By definition, carcinosarcomas are malignant tumors comprised of intimately admixed malignant
epithelial and stromal components. The differential diagnosis at the microscopic level thus includes
poorly differentiated carcinomas with spindle cell metaplasia, adenosarcomas as defined above, pure
endometrial stromal sarcomas and other sarcomas with either residual benign glands within the
tumor or foci of gland-like differentiation, and "collision" tumors in which an adenocarcinoma and a
sarcoma coexist within the same uterus.< 181 In order to make the correct diagnosis of carcinosarcoma,
it is important for the pathologist to ensure that both a glandular or other epithelial and a stromal
component are present, that they are distinct from one another but intimately admixed within the
same tumor, and that both are histologically malignant. It is important to remember that some
carcinosarcomas may have an overwhelming dominance of the epithelial component, while others
may be predominantly sarcomatous; thus, multiple sections may be necessary to identifY both
components. It is also not unusual for both components to be present in a biopsy or curettage
specimen, with only one remaining in the uterus at the time of hysterectomy (usually but not always
the carcinoma); the opposite event may, of course, also occur, with only carcinoma or only sarcoma
seen at biopsy and both components identified at hysterectomy. The identificationofboth malignant
elements in any specimen is sufficient for the final diagnosis of carcinosarcoma.
Significant evidence exists that endometrial carcinosarcomas are closely related, if not identical, to
endometrial carcinomas with sarcomatoid metaplasia. Epidemiologically, many of the same factors
implicated in the background of endometrial carcinoma are also found in patients with
carcinosarcomas.l'9• 201 Pathologically, it was noted in the large GOG review that the myoinvasion
and initial distant metastases in cases of. carcinosarcoma were usu.ally composed exclusively of the
carcinomatous component, suggesting that the clinical behavior of these tumors was "driven" by the
carcinomatous element." 71 Immunohistochemically, numerous studies have noted a close
correspondence between the patterns of immunoreactivity of the epithelial and the sarcomatous
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components of individual tumors <21·23>, and epithelial markers have been detected in the stromal
component of over half of the cases studied. More recently, comparative molecular analyses of the
~ithelial and mesenchymal elements of individual tumors have yielded similar results.<24•25> The
cytogenetic profile of carcinosarcoma is unclear, but abnormalities on chromosomes 1, 7, and II
baveileen.suggested. <26'27)
Carcinosareoma is predominantly a tumor of elderly women but well documented cases have
OC(;urred in younger cases. At the time of presentation, the tumo.rs are generally large, bulky,
solitary, polypoid masses, which often fill the uterine cavity and may protrude through the external
cervical os. The cut surface of the .tumor is generally fleshy and variegated, with grossly
recognizable foci ofhemorrhage and necrosis. Tumors that are initially thought to be confined to the
uterus are frequently found at the time of surgery to have spread to other sites.<17• lS-lll
Microscopically, the epithelial component is generally an adenocarcinoma, which may be of
endometrioid, serous, or clear cell type. A squamous component is frequently present, and the
carcinoma is usually high-grade. The stromal component is also usually a high-grade sarcoma, and
in homologous cases may be recognizable as endometrial stromal sarcoma, fibrosarcoma, or
leiomyosarcoma.- In about half of the cases, there is. a heterologous stromal component, the most
common type orwbich is rhabdomyosarcoma.
The-relationship of various pathologic parameters to prognosis has been debated over the years, with
somewhat different results in different published reports. Nevertheless, the surgical stage and depth
ofmyometrial invasion have been shown to be important prognostic indicators in almost ev~ry large
published series.<17•2S-Jil Other prognostic factors which have been of some significance in some but
not all reports include lymphatic/vascular involvement, grade of ithe epithelial or sarcomatous
component, homologous versl)S heterologous type, tumor diameter, and mitotic index. Most of the
tumors studied have been aneuploid, with high S·phase fractions, ki.-67 and PCNA reactivity, and
high p53 immunoreactivity, so that these factors are not particularly· useful for the prognosis of an
individual case.<24, 25. 29. 31)
The usual treatment is surgical, with or without adjuvant radiotherapy, and primary radiotherapy has
been tried as well. Despite vigorous treatment, the overall survival is considerably less than fifty
percent at five years.(Jl) Chemotherapy has not significantly improved these results.
Cardnojibroma
This is a rarely used term which describes a tumor with a malignant epithelial and a benign stromal
component 03> The latter is classically fibromatous, and these may be carcinomas arising within an
adenofibroma. Too few such cases have been reported to predict their clinical behavior.
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Nomenclature of Mixed Epithelial/Mesenchymal Tumors Defined by
Phenotypes of Epithelial and Mesenchymal Components
Benign Epitheliwn

Malignant Epithelium

Benign Stroma

Adenofibroma
Adenomyoma (including atypical)

Carcinofibroma

Malignant Stroma

Adenosarcoma

Carcinosarcoma
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SPECIFIC COMMENTS ON CASE 10 (C'ITR Accession #28291)
Clinical Abstract: A 58-year-old, gravida 0 woman presented with complaints of postmenopausal
bleeding. Ultrasound showed a thickened endometrial cavity. Hysteroscopy and D&C were
performed, which revealed necrotic and purulent material in the cervical os. There was also an
impression of a cervical mass which could not be removed completely. Subsequent total
hysterectomy and bilateral salpingo-oophorectomy were performed.
Gross Pathology: The specimen consisted of a uterus which weighed 180 grams and measured 12.0
em in length, 8.0 em between the cornua, and up to 5.0 em from anterior to posterior. The serosal
surface was pink-tan with adhesions present. The cervix measured 4.0 em in diameter, and had a
pink-tan, ectocervical muc.o sa with a circular zone of dark red discoloration around the cervical os.
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In the region of the cervical os and endocervical canal and protruding into the canal was a well-

circumscribed, soft, glistening, white-tan nodule, 4.0 em in diameter, demonstrating fleshy white cut
surfaces. This nodule was attached by a small thick stalk-like structure to the endometrial surface.
The endometrial cavity was 6.0 em in depth and up to 5.0 em in width. Its lining was smooth and
pink, and measured 0.1 em in greatest thickness. The myometrium ranged from 1.0 to 2.8 em in
thickness, and demonstrated an unremarkable tan cut surface. (Contributed by Robert Riechmann,
M.D.)
Microscopic Description: Although it is difficult to ascertain from the submitted blocks lhe
relationship of this tumor to the myometrium, the pathology report indicates that the entire tumor
was found within an endometrial polyp which had prolapsed through the internal os into lhe
endocervical canal. The surface of the tumor consists ofleaf-like broad-based papillary projections
in which a benign-appearing endometrial glandular lining is underlain by a somewhat cuffed,
moderately atypical round to spindle cell stroma with easily visible mitotic figures. Deep to this
region is an almost pure spindle cell tumor composed of similar cells with somewhat more atypia
and mitotic activity. A few benign glands are encountered in the superficial portion of this stroma,
but none are encountered more deeply, and the pure stromal portion of this tumor comprises well
over 25% of total tumor volume represented on these slides. No evidence of heterologous stromal
differentiation irld'entified.
Diagnosis: Adenosarcoma with sarcomatous overgrowth.
Discussion: Although not mentioned in the abbreviated history submitted, it is of interest to note in
the fuller case documentation that this patient bad undergone mastectomy for breast cancer a~ some
time in the past, followed by Tamoxifen therapy for an unspecified period of time. Our personal
experience and literature meta-analysis suggest that prolonged Tamoxifen therapy is more likely to
be associated with non-endometrioid carcinomas, sarcomas and mixed tumors of the endometrium,
while low-grade endometrioid carcinomas are seen predominantly in women with shorHerm,low
cumulative dose Tamoxifen therapy, and these are probably either totally unrelated to Tamoxifenor
dependent upon its estrogenic rather than antiestrogenic effect (Schlesinger et al, Int J Gnecol Pothol
1998; 17:302-3 11).

SPECIFIC COMMENTS ON CASE 14 (CTTR Accession #30021)
Clinical Abstract: A 50-year-old woman presented with perimenopausal bleeding and underwent
dilatation and curettage. The clinical diagnosis was "submucosal fibroi!l".
Gross Pathology: The curettage specimen consisted of relatively large pieces of tiiable to finn
brown-red tissue, which filled three cassettes. (Submitted by Amir r Kende, M.D.)
Microscopic Description: The submitted slides consist of multiple uterinecurettings varying from
unremarkable proliferative endometrium to large and small pieces representing a polypoid tumor. In
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most of the fragments, the tumor consists of a mixed pattern of architecturally irregular but
cytologically benign endometrial glands, with frequent foci of morular metaplasia, separated by a
predominantly smooth muscle stroma in which fascicles'of muscle immediately abut the endometrial
glands. The muscle itself is bland and amitotic. In some fragments, however, there are large foci of
confluent glands, some with persistent morular metaplasia. These glands are also cytologically
bland, but because of their architectural evidence of invasion of their own stroma are interpreted as
well differentiated adenocarcinoma of endometrioid type.
Diagnosis: Atypical polypoid adenomyoma with focal Grade 1 endometrioid adenocarcinoma.
Discussion: Because the endometrial glands in atypical polypoid adenomyoma are by definition
architecturally atypical (and sometimes'cytologically atypical as well); it is difficult to be sure exactly
when to conclude that a carcinoma bas·developed within one of these lesions. In this case, I believe
tlfat the large foci of confluent glandular pattern - which would be called adenocarcinoma if
occurring elsewhere in the endometrium - are morphologically sufficient for the diagnosis of
adenocarcinoma. This, of course, does not necessarily mean that the tumor will be myoinvasive, but
I cannot guarantee that it will not. I have seen other similar cases of adenocarcinoma within atypical
polypoid adenomy9ma, and have also seen uteri containing both a·typical polypoid adenomyoma and
adenocarcinoma as entirely separate lesions.
The present case probably would have been interpreted by Longacre and colleagues (see Reference 6
above) as "atypical polypoid adenomyofibroma oflow malignant potential." In their series, such
tumors were more likely to be associated with recurrent/persistent disease (60% versus 33% of
"ordinary" APAM), and superficial myoinvasion was identified in the hysterectomy specimen in two
oftwelve APAMILMP, versus none in twenty-one less complicated APAMs. No deep myoinvasion,
vascular/lymphatic space invasion, or distant metastases were identified in any patients in this large
series.
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GLANDULAR AND OTHER NONSQUAMOUS
LESIONS OF THE UTE RINE CERVIX

Adenocarcinoma
Epidemiology and Pathogenesis of Cervical Adenocarcinoma
In the United States, as well as in other Western countries, there has been both an absolute and a
relative increase in the incidence of adenocarcinoma of the cervix compared to squamous ceU
carcinoma during the past two decades.< 1•21 Adenocarcinoma now comprises between 15 and 25%of
all invasive cervical cancers in these populations. The two conditions which have emerged as the
most important risk factors in recent years have been human papilloma virus (HPV) infection and
oral contraceptive usage_<t-OJ In summary of these data, most studies suggest an increased risk of
invasive adenocarcinoma of the cervix among oral contraceptive users, although a few of these
studies have suggested that the risk is increased only for certain types of adenocarcinoma - for
example, well differentiated villoglandular adenocarcinoma and adenosquamous carcinoma. With
regard to HPV, it is now widely accepted that HPV can be found in the great majority of invasive
cervical adenocarc:ibomas, as well as in adenocarcinoma in situ, and that types 16 and 18 are found in
the majority ofcases. Unlike squamous cell carcinoma, where type 16 predominates, type 18 seems
to be more common in adenocarcinomas.
In our own recent case-control study,<7>the use of oral contraceptives was positively and significantly

associated with adenocarcinomas, but these associations disappeared after accounting for HPV
infection, number of sexual partners, and number of Pap smears. A consistent positive association
remained between current oral contraceptive use and adenocarcinoma in situ.
Typic;~!

Invasive Adenocarcinoma

Of the many types of malignant glandular lesions recognized in the World Health Organization
(WHO) Classification (Table J ), the prototype is mucinous adenocarcinoma of endocervical type.
This tumor is composed of glands which vary from round to branching or papillary, and invade
through the cervical wall surrounded by a reactive desmoplastic stroma. The glands may coalesce to
form cribriform structures, but more often do not. They arc lined by mucin-containing cells which
are often arranged in a single layer, but may be moderately stratified. Depending upon the
differentiation of the rumor, the nuclei may be basal and only slightly enlarged, or stratified, large,
and hyperchromatic, with prominent eosinophilic nucleoli. As the differentiation of the tumor
decreases, the amount of cytoplasm in the cells and of mucin therein also decreases, leading to the
conundrum that the most poorly differentiated adenocarcinomas of mucinous type may not conlain
demonstrable mucin, and therefore may be classified as endometrioid (see below). Mucinous and
cndometrioid adenocarcinomas of the cervix are generally graded by the same system used for
endometrioid adenocarcinomas of the endometrium - Grade I being equivalent to a tumor with
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predominate glandular and/or papillary architecture and 5% or less of solid growth pattern, Grade II
exhibiting 6-50% solid growth, and Grade mbeing more than 60% solid.
Other Histologic Types of Invasive Adenocarcinoma
In addition to the prototypical endocervical type of mucinous adenocarcinoma, less common
intestinal and signet ring cell types occur. Too few examples of these types have been reported to
comment on their prognosis. They may be admixed with the classical endocervical type within a
single tumor, and admixtures of mucinous and other histologic types are also observed.

Endometrioid adenocarcinoma is the second most common histologic type. As mentioned above,
tumors which began as endocervical typ<; but lost the.ir mucin content with decreased differentiation
are generally classified as endometrioid. By definition, no mucin vacuoles are identifiable in this
type of tumor in H & &stained sections, although mucin may be present within gland lumens and at
the apical borders of the tumor cells. Endometrioid carcinomas of the cervix are by definition
histologically identical to the classical endometrioid adenocarcinoma of the endometrium. As in that
tumor, benign or malignant appearing squamous components are common, and should not lead to the
diagnosis ofendocervical-type adenosquamous carcinoma. It is claimed that immunohistochemical
staining for vimentin and for carcinoembryonic antigen (CEA) can distinguish in most cases between
endometrioid carcinomas of endocervical and endometrial origin, with the fonner being CEApositive and vimentin-negative, while carcinomas arising in the endometrium have the opposite
profile.<8•9l However, we have not had an equally favorable experience with these antibodies, and we
believe that both site of origin and pathway (endometrioid vs. mucinous) ofdifferentiation influence
the results, with the latter more important for vimentin and progesterone receptor, the former for
estrogen receptor, and both for CEA (only mucinous adenocarcinomas of the endocervix being
frequently strongly CEA-immunoreactive in our study). Our final conclusion was that no single stain
or combination of immunostains reliably distinguishes endometrial from endocervical origin of an
adenocarcinoma.<IOJ
Clear cell adenocarcinomas are seen frequently in young women ex posed to diethylstilbestrol (DES)
in utero, but are also seen in older women with no such epidemiological history. The tumors are
composed of clear and hobnail cells growing in tubulocystic, papillary and solid patterns.
Well differentiated villoglandular adenocarcinoma was first described in 1989,<11>and a second large
series of cases was described four years later.<12> This variant of adenocarcinoma occurs
predominately in young women and is frequently associated with oral contraceptive use. The tumor
grows on the surface in a papillary architecture, but may penetrate the wall of the cervix in the form
ofbranching glands. By definition, nuclear pleomorphism and mitotic activity are slight, and these
cells may be of endocervical, endometrioid, or intestinal type. Although the initial reports included
no recurrences or deaths among 37 patients, subsequent cases which have metastasized have been
reported, usually in primary tumors with deep cervical.invasion and less differentiated component at
their depths.<13' 14>
Serous adenocarcinoma is histologically identical to its counterpart in the ovary and endometrium,
and is rare in the uterine cervix.<JS) It shares with its endometrial counterpart a poor prognosis and a
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potential for early dissemination.
Minimal deviation adenocarcinoma (previously known as adenoma malignwn)<l6ol 9l is a fully
malignant invasive adenocarcinoma in which the neoplastic cells have a deceptively benign cytologic
appearance. The tumor is often diagnosed at an advanced stage, because initial biopsies may be
misinterpreted as benign. This is probably the reason for an often quoted poor prognosis of this
extremely well differentiated tumor. Most of the tumors are of mucinous endocervical type, but an
endometrioid variant has also been described, and may have a more favorable prognosis. aues 10
the correct diagnosis include: (I) the usual clinical description of a large indurated mass; (2) glands
penetrating deeply into the cervical wall (this criterion is obviously difficult to apply in superficial
biopsies); (3) marked variability in gland size and shape, often including cystically dilated and
irregularly branched glands; (4) the presence of a desmoplastic host response; (5) Occasional focio{
less well differentiated glands which are more diagnostic of conventional adenocarcinoma; and (6)
immunoreactivity for CEA in the malignant glands. This is a rare variant of cervical
adenocarcinoma, but may be a more frequent finding in women with Peutz..Jeghers syndrome.
Mesoneobric adenocarcinoma is probably the rarest ofall cervical adenocarcinomas, and is thought
to arise from· mesonephric duct remnants, most commonly found in the lateral portions of the
cervical wall. Since these tumors arise in these deeply situated structures, they tend to be located
more deeply thaii The other cervical adenocarcinomas and generally do not reach the endocervical
surface. They consist of arrays of infiltrating s.mall glands or tubules, lined by cuboidal to low
columnar cells with cytologically malignant nuclei and no intracytoplasmic mucin. They may
demonstrate an association with benign or hyperplastic mesonephric duct remnants. They are
characteristically immunoreactive for epithelial markers including CK7, as well as calretinin,
vimentin, and occasionally androgen receptor and inhibin, and are negative for CK20, estrogen and
progesterone receptors, and CEA.<20>
Putative Precursors of Invasive Adenocarcinoma
Adenocarcinoma in situ (AJS):
AIS of the cervix was first described by Friedel! and McKay in 1953/21) but was relatively
unrecognized for the next two decades. Thus, the systematic study of this lesion has been undertakeo
only during the last two decades, and a great deal of work still remains to be done. Actual instances
of progression of untreated AIS to invasive adenocarcinoma were not reported until relatively
recently52 2•23 ) As mentioned above, additiona.l evidence for the relation of AIS to invasive
adenocarcinoma is the coexistence of the same HPV types i.n both lesions.<8•24•25)
By definition, AJS is characterized by the presence of cytologically malignant epithelium in surface
mucosa and glands which show no stromal invasion. Although this definition is easy to state, tile
distinction of this lesion from lower degrees of cytologic atypia at the lower end ofthe spectrum, and
from microinvasive or invasive adenocarcinoma at the upper end, is often extremely difficult
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The cells of adenocarcinoma in situ are generally characterized by the coexistence of stratification,
atypia, and mitotic activity. Cytoplasmic mucin is usually - but not always- reduced in amount.
The cell type - as in invasive adenocarcinoma - may be endocervical, endometrial, intestinal, or
mixed. A1S often involves only parts of glands, being sharply demarcated from adjacent
unremarkable endocervical gland epithelium.
AIS is frequently associated with squamous intraepithelial neoplasia. Glandular and squamous
lesions which are coexistent but physically separate should be distinguished from adenosquamous
carcinoma in situ, in which a single population of in situ carcinoma cells shows both squamous and
glandular features.

AJS must be distinguished from several totally benign glandular lesions, the most important ofwhich
are reactive glandular atypias and tubal or tubo-endometrioid metaplasia. These will be discussed in
more detail in the section on tumorlike glandular lesions.
Endocervical Gland Dysplasia <EGO):
Glandular dysplasia, or atypical hyperplasia, is a lesion the existence of which is not admitted by all
gynecologic pathologists, and the premalignant significance (if any) of which is still poorly
understood. Those who accept the diagnosis generally define it as glandular atypia which is
nonreactive and less severe in degree than that seen with AIS.<n..27) This implies moderate degrees of
nuclear enlargement and hyperehromasia, generally nonprominent nucleoli, little stratification, and
few if any mitotic figures. Several authors have tried to divide EGO into two(27l or three<231 grades,
but these distinctions are extremely difficult., and some of the lower grade examples may represent
lesions which do not belong in the preneoplastic spectrum. In our own study, we have found EGO
(unlike AIS) to be a poorly reproducible diagnosis, and thus have recommended its use only for

research purposes.
As mentioned above, the presence ofHPV in EGO is controversial, as is the staining of these lesions
with antibodies to CEA (the great majority of eases of AIS are positive for both HPV and CEA).

Microinvasive Adenocarcinoma
Before leaving the subject of cervical adenocarcinoma and its possible precursors, mention should be
made of the concept of microinvasive adenocarcinoma of the cervix. This is a particularly difficult
topic, especially when compared with microinvasive squamous carcinoma, since the accurate
measurement of depth of invasion is always a problem considering the architectural complexity of
the endocervical glands and the fact that the basement membrane at the nearest site oforigin may not
always be identifiable.<13• lS.)I) Despite this difficulty in measurement, most authors have chosen
definitions of microinvasive carcinoma involving cases with invasion of 5mm or less from the
basement membrane of the surface epithelium. When defined this way, the great majority ofpatients
have no evidence of metastatic spread although rare cases with either nodal metastases<29l or local
recurrence00) have been reported.
As mentioned above, the distinction ofmicroinvasive adenocarcinoma from
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difficult. Criteria which we have used with some success involve defining microinvasi1oe
adenocarcinoma as a lesion reminiscent of AIS but showing: (I) individual cells, often of apparent
squamous type, dropping off into the stroma; (2) a higher concentration of cytologically malignanl
glands, often with small sizes and variable shapes, than would be expected in normal endocervix and
endocervix involved by AIS; (3) glands that have grown together in a confluent pattern; or (4) gland!
that are irregular in orientation and have elicited a stromal response.<321 This is usually a extremely
focal change and we have not found it necessary to measUJe these lesions. Indeed, measwable
invasive adenocarcinomas are diagnosed by us simply as invasive adenocarcinoma, although we
specify the maximal dimension of such a lesion if it is very small.
Other Non-Squamous Carcinomas
Table 2 lists the WHO classification of non-squamous carcinomas of the cervix other 1lwl
adenocarcinoma. Most of these are rare !Umors; with the exception of adenosquamous carcinoma,
which comprises up to 5% of invasive cervical cancers in some series.<13>
Adcnosguamous Carcinoma
Our knowledge- of the frequency, clinical and pathologic features, and natural history of
adenosquamous-carcinoma is clouded by the fact that different authors have included differenl
entities within this definition. The entities included comprise: (I) an otherwise typical squamous
carcinoma with stainable mucin (also known as mucoepidermoid carcinoma); (2) "collision" tumors
comprising separate squamous cell and adenocarcinomas coexisting in the same cervix; (3)
endometrioid carcinomas of the cervix with squamous differentiation, and (4) whal we referloas
true adenosquamous carcinoma- a single carcinoma of endocervical type in which both squamous
and glandular differentiation are identifiable without special stains.021 When this strict definition is
used, il is not clear whether the epidemiologic features are closer to those of squamous carcinoma or
of adenocarcinoma, or whether the unfavorable prognosis which has been quoted in the literature is
necessarily true.m·Hl
Glassy Cell Carcinoma
Mosl authors consider this tumor to be a variant of adenosquamous carcinoma, but others have
denied that it is a distinct entity and believe thai the glassy cell morphologic pattern occurs focally in
many different types of cervical carcinoma.OS-J?) Among the microscopic features which define !he
glassy ceU phenotype are sheets oflarge cells with abundant .eosinophilic or amphophilic, groundglass or finally granular cytoplasm, prominent cell borders, large nuclei with prominent soliiB!y
nucleoli, and a notable stromal inflammatory infiltrate of eosinophils and plasma cells, which divides
the tumor into neoplastic cell islands. Those authors who believe that this is a distinctive tumor
quole an appearance in younger, often pregnant patients, and a particularly poor prognosis.
Adenoid Basal Carcinoma and Adenoid Cystic Carcinoma

92

Diagnostic Problems ;,. Gynecologic Pathology

CTTR II S'' Cancer Seminar

These two tumors were once regarded as a single entity, but recent studies have shown that they are
clinically and pathologically distinct. They both appear preferentially in elderly women, and both
contain basaloid squamous and glandular elements.
Accurate distinction between adenoid basal carcinoma (ABC) and adenoid cystic carcinoma (ACC)
is of clinical importance because of differences in their·biological !>ehavior.<38•39l Adenoid cystic
carcinoma is a fully malignant lesion with a poor prognosis, whereas ABC is typically a small lesion
occurring in association with squamous dysplasia, carcinoma in situ or early invasive squamous cell
carcinoma, and has an extremely good prognosis, with no report of metastasis of the ABC
component. Thus, some observers have even questioned whether the term "carcinoma" should be
used for these lesions, preferring to think of them as more closely related to hyperplasias.0 8l
Histologically, ACC resembles its more common counterpart in salivary glands. Cylindromatous
structures and palisaded arrangements of cells are common, mitoses are frequent and a reactive
stroma and perineural invasion are commonly seen. In ABC, on the other hand, mitoses and atypia
are-rare, the lesional nests resemble those of basal ceU carcinoma of the skin, and a stromal response
is not present. Foci of squamous differentiation are commonly observed in ABC and not seen in
ACC.
Undifferentiated'Carcinoma
The most important variant of undifferentiated carcinoma of the cervix is the small cell~ which
used to be classified as a variant of squamous cell carcinoma, and is now recognized to be a
clinically and pathologically distinct tumor which usually can be shown to exhibit neuroendocrine
differentiation.<40 •41 ) Both the microscopic appearance and the clinical behavior (early distant
metastases) resemble those of the more common bronchial small cell carcinoma, and the treatment is
also similar, relying heavily on chemotlierapy.

Tumorlike Lesions
There are a large variety of glandular tumorlike lesions in the cervix (Table 3), the main clinical
significance of which lies in their easy confusion with adenocarcinomas and adenocarcinoma
precursors. These·will not be discussed in great detail here, but characterizations and appropriate.
references will be presented.
ft is probably best to classify these lesions by the reason that they may be confused with
adenocarcinoma or a precursor lesion (Table 4). Thus, both deep Nabothian cysts and mesonephric
duct hyperplasia cytologically do not look much like carcinoma, but both are occasionally diagnosed
as malignant by virtue of their location deep in the cervical wall. Nabothian cysts have been reported
as exceeding a depth of 1.8 em and app(oaching the paracervical soft tissue. <•2) Mesonephric duct
remnants, of course, are characteristically located deep in the wall, usually laterally, and when these
become hyperplastic they may be confused with carcinoma for, the same reason.(2°·43> Unlike
carcinoma, however, the cells of both Nabothian cysts and mesonephric hyperplasias are bland,
unstratified, and amitotic, and a stromal response to the· glands is lacking. If in doubt a CEA
imrnunostain is invariably negative, while most carcinomas are CEA-immunoreactive.
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Another set of tumorlike lesions are characterned by a superficial resemblance to invasive carcinoma
because of architectural anomalies featuring glands which are crowded together and lack intervening
stroma. These include tunnel clusters,<44) diffuse laminar endocervical gland hyperplasia,<•ll and
microglandular hyperplasia.<46.•1) Unlike the lesions characterized by their deep location, these three
benign lesions are all encountered superficially in the cervix. Microglandular hyperplasia, although
posing no major diagnostic problem in its usual clinical and pathologic manifestation, may be
problematic when it occurs in older women, in women without a history ofpregnancy or exogenous
hormone usage or in association with either solid sheets of cells and or cytologic atypia or both. II is
important to remember that a classica.J histologic picture - with a lobular architecture, peripheral
squamoid metaplasia, and "shared party walls" (ceJls simultaneously lining two adjacent lumina)will generally be found at least focally within lesions otherwise displaying atypical features. Even in
the presence of moderate nuclear atypia, mitotic figures are extremely rare, and CEA
immunostaining is virtually always negative. lt should also be remembered that both endometrial
and endocervical adenocarcinomas may occasionalJy simulate rnicroglandular hyperplasia.'47•41l
Finally, there is a group ofcervical glandular lesions, most of which are quite common, which mimic
carcinoma (usually in situ adenocarcinoma) by virtue of varying degrees of cytologic atypia. The
most common of these are the reactive glandular atypias that accompany inflammatory conditions
and, more rarel}!.-are seen after radiation therapy involving the cervix. These changes are usually
more difficult to distinguish from carcinoma in cytopathologic than in histopathologic material. An
inflammatory background and an appropriate history are useful diagnostic features. Mitotic activity
is generally rare, and the nuclei of the involved glandular cells, although atypical, are usually easily
recognized as benign. The stratification typical of adenocarcinoma in situ is also absent in these
lesions.
Another common lesion leading to confusion with AJS is tubal or tubo-endometrioid metaplasia.<4"
Sl) This benign lesion is seen commonly when it is searched for, and may involve both superficial
and deep endocervical glandular tissue, being most prominent toward the upper portion of lhc
endocervical canal. Because tubal metaplasia may involve only part of an endocervical gland, it is a
low-power mimic of AJS. However, at higher magnification, the characteristic cytologic appearance
resembling that of the normal fallopian tube is characteristic. It has recently been shown, however,
that occasional cases of tubal metaplasia may demonstrate severe atypia, and may be associated with
(and possibly be a precursor of) a tubal variant of AJs.<52>
Glandular lesions of the cervix are periodically reviewed for practicing pathologists. The bcs1 and
most recent set of reviews as of this writing apRearcd in the form of a symposium in the
International Journal of Gynecological Pathology.< 3•561 .
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World Health Organization Classification (2002) Of Cervical Adenocarci.nomas
Adenocarcinoma in situ
Early invasive adenocarcinoma
Adenocarcinoma
Mucinous (endocervical, intestinal, signet-ring, minimal deviation,
and villoglandular types•)
Endometrioid
Clear cell
Serous
Mesonepluic
•Minimal deviation adenocarcinoma and villoglandular adenocarcinoma are listed as subtypes of
mucinous adenocarcinoma, although endometrioid variants of both also occur.

Table2
World Health Organization Classification (2002) of
Nonsquamous Nonglandular Epithelia] Tumors
Adenosquamous carcinoma
Glassy cell variant
Adenoid cystic carcinoma
Adenoid basal carcinoma
Neuroendocrine tumors (carcinoid, atypical, carcinoid,
small cell carcinoma, large cell neuroendocrine carcinoma)
Undifferentiated carcinoma
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Table3
World Health Organization Classification (1994) of
Tumorlike Glandular Lesions
Endocervical glandular hyperplasia
Cysts
Tunnel cluster
Microglandular hyperplasia
Aiias-Stella Change
Mesonephric remnants
Mesonephric hyperplasia
Ciliated cell [tubal) metaplasia
Intestinal metaplasia
Endometriosis

Table4
Glandular Tumorlike Lesions of The Cervix

Classified by Major Worrisome Feature
LOCATION

ARCHITECTURE

Deep glands/Nabothian cysts

Tunnel dusters

Mesonephric hyperplasia

Diffuse laminar hyperplasia
Microglandular hyperplasia

CYTOLOGY
Reactive glandular atypias
(inflammatory reaction)
Tubal (tuboendometrioid)
metaplasia
Intestinal metaplasia
Arias-Stella phenomenon
Viral changes
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:Oilllical Abstra£t; A 29-year-old Japanese woman complained of irregular vaginal bleeding. Pelvic
:aaminaticm revealed a swollen cervix. Pap smear showed scattered atypical epithelial clusters
by enlarged nuclei with prominent nucleoli; occasional cells contained
intnlcy1.opllasrnic mucin. After a cervical biopsy, she underwent total hysterectomy with bilateral
talpingcJ·Oclphore:ctomy and regional lymph node dissection.
Pathology: The cervix contained a large but well circumscribed, rubbery gray-white tumor.
awower significant lesions were noted. (Contributed by Suzuko Moritani, M.D., Nagoya, Japan.)
llllcroscc•pic Featvres: This polypoid, largely exophytic twnor is composed predominantly of solid
of cells separsted by an inflammalory stroma containing numerous plasma cells. The
iDdi•1idu1al cells have predominantly glassy eosinophilic cytoplasm, sharply defined cell membranes,
large atypical nuclei each with a solitary prominent eosinophilic nucleolus. Fields with this
appe:ara1nce(typical of glassy cell carcinoma) are intermingled with large fields of tumor cells with
iallllcyl.opllas•nic mucin globules compressing the nuclei to one side of the cell and presenting a
ring appearance. Also present in much smaller numbers are tumor cells showing individual
keratinization and rare small keratini.zing pearls.
IJill!nosis: Adenosquarnous carcinoma of cervix with glassy cell and signet ring cell fearures.
lllsc'ussiion: Glassy cell carcinoma of the cervix is a rare form of adenosquamous carcinoma with a
IIIItAtivelv poor prognosis and a tendency to occur predominantly in young women, often during
1J't81lam:y. The signet ring cell type of mucinous adenocarcinoma is an even rarer type of cervical
only a few examples of which have been reported, also with a suggestion of a poor prognosis.
diagnosis of glassy cell carcinoma is supposed to be avoided in the presence of either classical
idenocarciJtonlat,ous or squamous differentiation, both of which are present in the present rumor.
lesion represents such a rare combination of features that it is difficult to predict its prognosis,
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although no evidence of spread was found at the time of radical hysterectomy.
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SELECT ED DISEASES OF THE VULVA
Infectious Diseases of the Vulva
Diwlse

CDusative

Condyloma

microo!G.anism
Papillomavirus

accuminatum

Herpes genitalis

Herpes simiplex
hominis type n

Salimi histopathologic41
[!atures

Dillgnostic mahods

Acanthosis,
Hyperkeratosis,
Parakeratosis,
Papillomatosis,
Perinuclear halo (koilocyte)
Intranuclear inclusions

Histopathology,
Immunohistochemistry,
Molecular hybridization

Cytopathology,
Culture,

Syphilitic chanc~ • Treponema pollidum

Ulceration,
Chronic inflammation,
Vasculitis

Condyloma lata

Treponema pallidum

Like chancre, with epithelia]
hyperplasia

Molluscum
contagiosum
Granuloma
inguinale

DNA poxvirus group

Intracytoplasmic inclusions

Serology
Dark-field,
Fluorescence,
Silver stain,
Serology
Sarne as syphilitic chancre

Cytopathology,
Histopathology
Calymmatobacterium Donovan bodies,
Giemsa stain,
granuloma/is
Granulomatous reaction without Silver stain
caseation,
Pseudoepitheliomatous
hyperplasia
Lymphogranuloma Chlamydia (TRlC
Granulomatous reaction wilhout Serology
venereum
agent)
caseation
Tuberculosis
Mycobacterium
Acid-fast bacilli (AFB),
AFB stain,
tuberculosis
Granulomatous reaction with
AFB cultures
caseation
Cbancroid
Hemophilus ducreyi Granulomatous reaction without Culture,
caseation
Gram stain
From Kurman RJ. Blaustein's Pathology of the Female Genital Tract, 5'" Edition, Springer, 200 I.
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ISSVD/ISGP 1986 CLASSIFICATION OF VULVAR NON-NEOPLASTIC
EPITHELIAL DISORDERS
• Squamous cell hyperplasia
• Lichen simplex chronicus
• Lichen planus
• Lichen sclerosus

.

- -

DIFFERENTIAL DIAGNOSIS OF VULVAR EPITHELIAL DISORDERS
AND NEOPLASIA
Squamous
Lichen
cell
Simplex
hyperplasia Chronicus

Lichen
Planus

Lichen
Sclerosus

Condyloma
Acwni.natum

YIN

Flat

Flat

Flat or
erosive

Flat/Atrophic

Warty

Raised or
Warr;

i

i=

Thin

J,

i

t

Inflammation

No

Yes,±
fibrosis

No

±

Atypia

No

No

Koilcytotic

Neoplastic

Profile
Epidermal
Thickness

Beneath
Bandlike homogenized
collagen
No

No

•
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Classification of squamous intraepitheliallesions of the vulva [vulvar
intraepithelial neoplasia {VIN)/dysplasia, carcinoma in situ)
Mild dysplasia [YIN 1]: dysplasia confmed to the lowest third of the epithelium
Moderate dysplasia [YIN 2]: dysplasia involving the lower two-thirds of the epithelium
Severe dysplasia [YIN 3]: dysplasia extenging into the upper third of the epithelium, but not
involving the full thickness
Carcinoma in situ [YIN 3; includes differentiated (simplex) tYpe YIN): a squamous
intraepithelial lesion in which nuclear abnormalities involve the full thickness of the
epithelium or in which the lower portion of the epithelium is replaced by a lesion
resembling grade I squamous cell carcinoma
From Scully RE, ct al. World Health Organization international histological classification o f tumors, 1994.

HISTOLOGIC SUBTYPES OF VIN
• Warty (condylomatous)-spiked surface., hyperkeratotic, large pleomorphic nuclei,
koilocytosis
• Basaloid- slight keratinization, small uniform cells, hyperchromatic nuclei without
nucleoli, frequent mitoses
• Differentiated (simplex)-large squamous cells with voluminous eosinophilic
cytoplasm, vesicular nuclei with prominent nucleoli
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VULVAR CYSTS
•
•
•
•
•
•
•

Epidennal inclusion cyst
Mucous cyst (vestibule)
Bartholin cyst/abscess
Apocrine hydrocystoma/cystadenoma
Mullerian-type cyst (vestibule)
Mesonephric duct cyst (lateral)
Cyst of the canal ofNuck (mesothelial - superior labia majora)

IDSTOLOGIC SUBTYPES OF
VULVARSQUAMOUSCARCmOMA
Squainous cell NOS
Basaloid
Warty (condylomatous)

Verrucous
Giant Cell
Spindle Cell
Acantholytic (adenoid)
Lymphoepithelioma-like
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Methods of measuring depth of invasion of
squamous cell carcinoma of the vulva

Methods of measuring depth of invasion of squamous eell carcinoma of the vulva. The tumor
thickness is defined as the measurement from the granular layer (B) or surface if nonkeratinized
(C) to the deepest point of invasion. The depth of invasion is defined as the measurement from
the epithelial stromal junction of the adjacent most superficial dermal papillae to the deepest
point of invasion (A). Meas~J-rement of the depth of invasion also can be accomplished by
measuring from the surfaee to the deepest point of invasion and subtracting the measurement
from the surface to the epithelial stromal junction of the most superficial dermal papillae (F) (A
= C- F). Other measurements are from the rete ridge (D) and from the deepest tip of the
adjacent rete ridge (E). (Reprinted by permission of E. J. Wilkinson.)
From Kurman RJ. Blaustein's Pathology a/the Female Genital Tract,
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Women Who Underwent Lymphadenectomy
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Percent of women who underwent lymphadenectomy with inguinal lymph node metastasis
plotted against the depth of invasion of their rumor. The frequency oflympb node metastasis
rises rapidly with depth of invasion beyond 1 mm. (Reprinted by permission of E. J. Wilkihson.)
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CLASSIFICATION OF VULVAR PAGET'S DISEASE
(WILKINSON AND BROWN)
Tvoe I: Primary vulvar cutaneous PD
• 1A- purely intraepithelial
• 1B - primary intraepithe1ia1 with invasio·n
• IC- associated with underlying vulvar adenocarcinoma
Type 2: PD as a manifestation of adjacent noncutan.eous
adenocarcinoma (anal, rectal, cervical, etc.)
Tvoe 3: Pagetoid urothelial intraepithelial neoplasia (PUIN)

Immunohistochemical studies to differentiate vulvar Paget disease of skin or
rectal origin, pagetoid urothelia,l intraepitbelial neoplasia (PUIN), and
melanoma
CK7

CK20

As a primary skin neoplasm

+

Related to rectal carcinoma

+

+

PUIN (pseudopaget's related
to urolhelial carcinoma

+

-(+)

Melanoma

0

0

GCDFP-15

CEA

+

+

From Kurman RJ. Blaustein:, Pathology of the Female Genital Tract.
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S-100,
HMB-45,&
Melan-A

+

0
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+

Edition, Springer, 2001 .
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Comparison. of angiomyofibroblastoma with aggressive angiomyxoma
Angiomyofibroblastoma

Aggressive angiomyxoma

Age

25-54 years (mean 36.3 yrs)

18-63 years (mean 32.1 yrs)

Presentation

Vulval mass

Vulval/pelvic mass

Duration of symptoms

I0 weeks- 8 years

Usually a few months

Location of lesion

Vulva

Vulva, vagina, perineum, or
pelvic soft tissues

Size of lesion

0.5-2 em (usually <5 em)

3-60 em (usually >5 em)

Behavior

No recurrence after simple
excision

Local recurrence in >70% of
cases, often within 2 years
(but sometimes delayed)

Borders

Well circumscribed

Infiltrative: at most partly
circumscribed

Blood vessels

More numerous: mostly
capillaries, with some thinwalled ecstatic/cavernous
veins

Small to medium-sized vessels,
many of which are thickwalled or hyalinized

Stromal cells

More abundant and with
perivascular accentuation:
wavy spindle, plump spindle,
oval & multinucleated giant
cells

Low cellulari1y: stellate or
spindled stromal cells, with
delicate cytoplasmic
processes

Stroma

Edematous to collagenous:
extravasation of erythrocytes
uncommon

Myxoid to collagenous, often
with extravasation of
erythrocytes

Vimentin

Positive

Positive

MSA/ASMA

Negative

Variable: usually negative

Desmin

Positive

Negative

Clinical features

_- ...

Pathology

Tmmunostaining

From Fletcher COM, et at. Am J Su"8 Pathoi 1992; 16:373
108

Diagnostic Problems in Gynecologic Pathology

CTTR I 1S.. Cancer Seminar

SPECIFIC COMMENTS O N CASE 12 (CITR Accession #29470)
Clinical Abstract: A 27-year-old woman was found to have a labium majus mass while being
followed for a routine pregnancy. After a normal vaginal delivery, the patient underwent repair of a
vaginal tear and excision of the mass.
Gross Pathology: There was a 5.0 x 6.0 x 6.0 em pedunculated, redundant skin-covered mass with
a soft, fleshy structure inside, consistent with either sebaceous material or other structures. The stalk
was approximately 1.0 to 2.0 em in diameter, and the length was 4.0 em. (Contributed by Mark
Janssen, M .D.)
Microscopic Description : The submittt!d slides show somewhat attenuated vulvar epidermis
immediately underlain by a mass composed of small and large blood vessels embedded in a mostly
paucicellular and myxoid stroma. The vessels include small capillaries, larger dilated thin-walled
vessels, and scattered larger blood vessels with thick muscular walls. The stroma is myxoid, varies
somewhat in its cellularity but is never solidly cellular, and is composed of small uniform cells
without hyperchromatism, prominent nucleoli, or mitotic activity. The cytoplasm varies from
minimal in amol!fit to long eosinophilic "tails" in some cells. There is no evidence in these slides of
included glands or adipose tissue within the lesion, and the pushin g versus infiltrating nature at the
base cannot be determined.
Diagnosis: Angiomyxoma/angiomyofibroblastoma variant (see discussion).
Discussion : This is an interesting case which has features of all of the vascular lesions which have
recently been descnbed, originally in the vulva, and subsequently in other locations as well as in
male patients. In favor of aggressive angiomyxoma is the myxoid appearance of the stroma, as well
as the presence of thick-walled blood vessels interspersed in the tumor. Strongly against this
diagnosis, however, is the presentation as a polypoid lesion that was clinically thought to be a
tibroepithelial polyp (skin tag). Aggressive angiomyxomas are primarily deep-seated infiltrative
lesions, usually incl ude both glands (usually derived from Bartholin's gland) and adipose tissue
which presumably have been entrapped by the growing tumor, and tend to have numerous local
recurrences, although they do not metastasize.
Angiomyofibroblastoma, on the other hand, is a lesion of women in the same age group as the
current patient, but also tends to be more deep-seated. A major difference between it and aggressive
angiomyxoma is the circumscription of angiomyofibroblastoma. In addition, more hypercellular
areas are usually present, and the abundant blood vessels in the lesion are primarily capillaries, with
only rare thick-walled vessels seen. A myxoid stroma is essentially absent. Patients with
angiomyofibroblastoma do well following excision, although a single case associated with a
sarcomatous component has been reported by Nielsen and colleagues. Granter and colleagues have
also reported cases with overlapping features of aggressive angiomyxoma and
angiomyofibroblastoma, Qtobab\y exemQiified by the Qtesen\ case.
Finally, cellular angiofibroma was recently reported by Nucci and colleagues. These tumors
occurred in somewhat older women (39-50, mean 47 years), and were highly cellular, consisting of
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uniform spindle cells and multiple thick~walled blood vessels with prominent hyalinization. In
addition, these tumors tended to be mitotically active, ·and usually had smooth borders, but one case
appeared infiltrative.
The immunohistochemical features of these tumors are supposedly different, with tumor cell
positivity for desmin (but negativity for actin) in angiomyofibroblastoma, desmin and actin reactivity
in most aggressive angiomyxomas, and negativity for both actin and desmin in cellular angiofibroma
As anticipated, all tumors are vimentin immunoreactive.
A final group of cases of superficial angiomyxoma.has also been reported, and these tumors occur in
both men and women. The vulvar tumors recurred in three of the nine women reported by Fetsch
and colleagues. The tumor is·well circumscribed and superficial and c.ontains fibromyxoid stroma
with abundant mucinous pools and cystic spaces. It is hypocellular to moderately cellular, with
bipolar stellate cells with minimal atypia and almost no mitotic activity. The vessels are small- and
medium-sized. Vimentin, actin, and CD 34 are usually posit~ve, and desmin is negative. This liunor
might fit into this category, but the typical pools of mucinous material are not present.
The possibility of a variant of fibroepithelial polyp should also be considered, since this was the
clinical presentiitfon. Vulvar polyps are well known to have frequent atypical features, including
occasional marked hypercellularity and mitotic activity. However, the myxoid stroma and unusual
vascularity of the present case are generally not features of these lesions.
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IMAGE LEGENDS
Case 1. Endometrioid adenocarcinoma of ovarv. (I) Low magnification view showing benignappearing papillary adenofibromatous proliferation on right and confluent carcinoma on left. (i)
Region of tumor with architecturally atypical but cytologically benign glands separated by fascicular
myofibromatous stroma. (3) Higher magnification of Grade I endometrioid adenocarcinoma with
extensive squamoid (morular) differentiation.
Case 2. Mixed sq uamous carcinoma and clear cell carcinoma of ovary. {!)Solid tumor cell
nests separated by inflammatory stroma. (2) Focus of tumor with recognizable squamous
differentiation. (3) Papillary adenocarcinoma lined by hobnail cells.
Case 3. Juvenile granulosa cell t umor of ovary. ( I) Low magnification view showing solid
proliferation of uniform small round to polygonal cells with prominent vascular pattern. (2) Cystic
focus in which the cyst lumen contains clear fluid and the cyst is lined by tumor cells similar to those
in the solid sheets. (3) Higher magnification of uniform tumor cells with slightly atypical nuclei
lacking nuclear grooves, prominent nucleoli, and significant mitotic activity.
Case 4. Small cell carcinoma (hypercalcemic tvpe) of ovary. (1) Low magnification view
showing sheets of bizarre tumor cells with focal necrosis and occasional mononuclear and
multinuclear giant cells. (2) Foci of cystic degeneration containing blood and cellular debris within
the cysts. (3) Higher magnification of tumor cells to illustrate highly malignant-appearing nuclei.
Case 5. Juxta-ovarian tumor (female adnexal tumor of presumed wolffian origin). (I) Low
magnification view showing closely packed tubules. (2) Higher magnification showing tubular
appearance. Some tubules have gaping lumens while others are essentially solid. (3) High
magnification of tubular architecture and uniform tumor cells.

.

Case 6. Endomyometriosis (u terus-like tumor). (I) Low magnification view showing central
lumen lined by endometrial epithelium surrounded by smooth muscle. (2) Higher magnification
indicating benign nature ofboth epithelial and muscular component. (3) Section from deeper in the
mass, demonstrating endometrial glandular epithelium surrounded by endometrial stroma, in turn
surrounded by non-neoplastic smooth muscle.
Case 7. Endometrioid adenocarcinoma of endometrium with squamous and s pin dle ceU
differentiation . (1) Glandular component of tumor. Confluent glands lined by low grade
endometrial-type epithelium. (2) Glandular component of tumor merging with morular spindle cell
proliferation. (3) Largely spindle cell component of tumor with some solid glandular differentiation
at the periphery. (4) Endometrioid glands gradually transforming into spindle cell neoplastic
component.
Case 8. Low grad e endometrial stromal sarcoma. ( I) Low magnification view of uterus, with
endometrium on left. Adenomyotic proliferation of endometrial glands and stroma projects into
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myometrium and transforms to pure stromal proliferation at lower right ofFigure. (2) Deeper in the
myometrium, there are irregular nests of pure stromal tumor partly or completely separated from
surrounding myometrium by cleft-like spaces. (3) Tumor cells are closely related to small, uniform,
spiral arteriole-like blood vessels. (4) Tumor cells are small and uniform, and resemble nonnal
endometrial stroma.
Case 9. Mitotically active leiomyoma. (1) Low power view showing well demarcated periphery of
tumor, which is slightly but not markedly more cellular than surrounding myometrium. (2)
Interlacing fascicles of smooth muscle cells with mild atypia but numerous mitotic figures. No
necrosis is present, and atypical mitoses are not identified. (3) Higher magnification showing mitotic
figures and only modest nuclear atypia.
Case 10. Adenosarcoma with sarcomatous overgrowth, endometrium. ( I) Surface of polypoid
tumor with leaf-like appearance. Benign-appearing endometrial epithelium overlies cellular atypical
stroma. (2) Higher magnification demonstrates more cellular cuffing of tumor cells immediately
beneath the epithelium. Several mitotic figures are identified. (3) Deeper portion of tumor showing
pure stromal proliferation without glandular component. (4) Higher magnification of sarcomatous
overgrowth. The stromal component is only mildly atypical but contains numerous mitotic figures.
Case 11. Ad enosguamou s carcinoma of ce.rvix with glassy cell and signet ring cell features. (I)
Low magnification view of classic glassy cell architecture, with nests of tumor cells separated by
inflammatory stroma. (2) Higher magnification shows neoplastic cells with eosinophilic glassy
cytoplasm, large nuclei with solitary prominent nucleoli, and well visualized cell membranes. (3)
Large fields of the tumor display the same architectural pattern, but consist of signet ring <:elJs with
voluminous intracytoplasmic mucin. (4) Occasional foci of single cell keratinization are noted.
Case 12. Angiomyofibroblastoma versus aggressive angiomvxoma of vulva. (I ) L~w
magnification view showing !he immediately subepidermal extension of !his polypoid tumor.
Numerous blood vessels in a myxomatous stroma are apparent. (2) Deeper portion of tumor showing
myxomatous stroma, relatively hypocellular appearance, and admixture of lhin.- and thick-walled
blood vessels. (3) Higher magnification showing varying appearance of blood vessels, myxoid
stroma, and more ceUular stromal region. (4) High power view of small, uniform stromal cells, some
with a tail of eosinophilic cytoplasm.
Case 13. Se.r ous carcin oma of endometrium. (I) Low magnification view ofsurface of tumor,
demonstrating thin, hierarchically branching papillae. (2) Some tumor foci have a more
villoglandular appearance and are lined by bland endometrioid-type tumor cells. These foci,
however, constituted Jess tban 5% of the entire tumor. (3) Deep portion of tumor with inverted
papillae forming a maze-like or labyrinthine pattern. T'umor cells contain large, hyperchromatic
nuclei with prominent eosinophilic nucleoli. (4) Focus of lymphatic invasion in myometrium by
tumor cell papillae, some with psammoma bodies.
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Case14. Atypical polypoid adenomyoma of endometrium with foci oflow grade endometrioid
adenocarcinoma. (1) Low magnification view of benign tumor area. Irregularly distributed,
architecturally atypical glands are separated by fascicles of smooth muscle stroma which abut
directly on the glands. (2) Focus m01phologically interpretable as endometrioid adenocarcinoma, in
which a large field is occupied by confluent glands without intervening stroma. (3) Higher
magnific.ation of carcinomatous epithelitun. Some morular metaplasia is also present.
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