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Hydropic degeneration is a frequent degenerative change in otherwise typical uterine leiomy-
omas. Very rarely, however, a significant amount of edema fluid accumulates around the fas-
cicles of neoplastic smooth muscle bundles and forms the characteristic multinodular growth
pattern that is called perinodular hydropic degeneration of leiomyoma (PHDL). The gross
findings, showing a vague worm-like appearance and very rarely having an extrauterine
extension, and the microscopic features, showing perinodular retraction artifacts forming
pseudovascular spaces, make it difficult to differentiate the tumor from intravenous leiomy-
omatosis or myxoid leiomyosarcoma. We described two cases of leiomyomas showing
perinodular hydropic degeneration (PHD), a condition that has rarely been described in
English literature, and discussed the mechanism of forming “extrauterine extension”or
cotyledonoid features. One of our cases showed the typical features of cotyledonoid dissect-
ing leiomyoma, the other showed those of intramural dissecting leiomyoma. An awareness
of the gross and microscopic findings of PHDL is important not to overdiagnose a benign
smooth muscle neoplasm as a more aggressive type of tumor. It is thought that intramural
dissecting leiomyoma, cotyledonoid dissecting leiomyoma, and PHDL are not distinct, but
closely related subtypes showing different phases of evolutionary changes.
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Uterine Leiomyomas with Perinodular Hydropic Degeneration

- A Report of Two Cases -

Leiomyoma is a uterine neoplasm in which degenerative
changes, such as hyaline fibrosis, hydropic change, cystic degen-
eration, and hemorrhage frequently occur. Varying degrees of
hydropic change are observed in more than 50% of the cases.1

Perinodular hydropic degeneration of uterine leiomyoma (PHDL)
refers to a very rare, but characteristic pattern of degeneration in
which a multinodular growth pattern is formed by the accumu-
lation of edema fluid around the fascicles of neoplastic smooth
muscle bundles and may cause problems in the differential diag-
nosis from intravascular leiomyomatosis (IVL) or myxoid leio-
myosarcoma.1,2 Multinodularity of the intrauterine component
of the leiomyoma and hydropic changes in the surrounding con-
nective tissue can be seen in several variants of leiomyomas, such
as PHDL, infiltrating leiomyoma, cotyledonoid dissecting leiomy-
oma, and intravenous leiomyomatosis. However, the rarity of
the documented cases means that the clinical and pathological
significances of the lesion are not well recognized to the pathol-
ogists. We describe two such cases, one of which has the typical
features of cotyledonoid dissecting leiomyoma. As far as we know,

it has not been described in Korea and ours is the third report
in English literature that describes an extrauterine extension or
cotyledonoid feature of leiomyoma with perinodular hydropic
degeneration.

CASE REPORTS

Case 1

The patient was a 35-year-old woman, gravida 1, para 0, who
presented with a palpable abdominal mass with chronic menor-
rhagia. A transvaginal ultrasonography showed complex hypoe-
choic multiple nodules on the left adnexal region and within the
adjacent myometrium. The patient underwent a total abdomi-
nal hysterectomy with left salpingo-oophorectomy. The uterus
measured 10×8×5 cm and weighed 150 g. Multiple exophyt-
ic, papillary, or multinodular beaded masses projected from the
left cornual portion of the uterus and the mass was connected to
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an ill-defined intramural mass in the adjacent myometrium, mea-
suring about 3.0×2.5×2.0 cm (Fig. 1, arrow). A serosal cov-
ering was not identified on the multinodular masses. Within the

myometrium, there was an intramural myoma, measuring 3.5
×3.0×3.0 cm. The left ovary, measuring 5×4×2 cm, ad-
hered to the multinodular masses and it had a cyst with a smooth
inner surface. The left salpinx revealed a hydrosalpingeal change
with adhesion to the ovarian surface.

Case 2

The patient was a 46-year-old woman who presented with
abdominal discomfort and vaginal bleeding. The preoperative
clinical impression was a retroperitoneal tumor. The uterus,
weighing 400 g and measuring 11×13×6 cm, showed a sub-
serosally protruding, lobulated, partly cystic mass on the left
lateral wall. The mass measured 11 cm in the largest dimension
and the cut surface revealed several worm-like masses growing
into the cystic spaces (Fig. 2). The serosal surface of the mass was
smooth.

Both patients received total hysterectomies and they are doing
well postoperatively during follow-up periods of 16 and 21
months. They did not receive any other treatments after surgery.

Histologically, the innumerable nodules in case 1 and the
worm-like masses in case 2 were composed of mild to moderate
hyalinized smooth muscle bundles, but were rarely hydropic
within the nodules. Nuclear atypia, pleomorphism, or mitotic

Fig. 1. Cut surface of the entire uterus shows multinodular or
papillary exophytic masses projecting in the right cornual por-
tion. Adjacent myometrium has an ill-defined intramural mass
which is confirmed as an adenomatoid tumor (arrow) and intra-
mural component of leiomyoma. C; uterine cervix, O; ovary.

C
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Fig. 2. Cut surface of the mass which forms a protruding mass
above the serosal surface of the fundic myometrium. The mass
(M) is reminiscent of worm-like mass of intravascular leiomy-
omatosis due to perinodular accumulation of edematous fluid.

M

Fig. 3. Photomicroscopic findings shows innumerable nodules
composed of mild to moderate hyalinized smooth muscle bun-
dles projecting from the normal myometrium (M). Hydropic
changes within the nodules are rarely present.
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activity were not identified in the constituent cells. Each nodule
was detached from the intervening vascularized hydropic stro-
ma by retraction artifacts that produced pseudovascular spaces
around the nodules (Fig. 3). In case 1, similar myometrial nod-
ules were identified within the adjacent myometrium as well as
outside of the serosal surface, which also had retraction artifacts
from the surrounding normal myometrium (Fig. 4). However,
endothelial cells were not identified around the nodules on im-
munohistochemical staining for factor VIII-related antigen (1:
600, Dako, Carpinteria, U.S.A.) and CD34 (1:2,500, Immu-
notech, Marseille, France) (Fig. 5). The intervening connective
tissue between the nodules were loose and edematous and con-
tained many dilatated vascular spaces, but intra-or extracellular
mucin was not identified on alcian blue and colloidal iron
stains. The nodules did not show infiltrative growth in any por-
tion. In case 1, there was an adenomatoid tumor in the adjacent
normal myometrium that was thought to be incidentally asso-
ciated (Fig. 1, arrow). 

DISCUSSION

Intramural dissection refers to an unusual growth pattern of
leiomyoma with infiltration of blood vessels or the myometrium.
In the literature, there are several variants of leiomyomas having
poorly demarcated margins with intramural dissecting patterns

at the periphery. Infiltrating leiomyomas have been described to
indicate the leiomyomas that extend beyond the corpus with push-
ing margins and microscopic patterns of intramural dissection,
most often into the broad ligament but also into other contigu-
ous structures.3 It was mentioned that they never detach them-
selves from the uterus and are differentiated from the leiomyosar-
coma. However, their microscopic features are poorly document-
ed in the literature and therefore differences from imtramural
dissecting leiomyoma can not be clearly defined. Intramural
dissecting leiomyoma is an intrauterine tumor having an irregu-
lar elongated focus of intramural dissection but lacking the fea-
tures of intravenous leiomyomatosis or multinodular hydropic
degeneration.4 Cotyledonoid dissecting leiomyoma is a very rare
uterine smooth muscle tumor with intramural dissection and
characteristic gross findings in which an exophytic bulky tumor
resembling placental tissue extends from the uterine wall into the
broad ligament and pelvic cavity as in case 1.5,6 Those three enti-
ties do not usually form hydropic tissue around the dissecting
mass. In contrast, PHDL refers to a rare, but characteristic pattern
of degeneration in which a multinodular growth pattern is formed
by the accumulation of edema fluid around the fascicles of neoplas-
tic smooth muscle bundles, and may cause problems in the dif-
ferential diagnosis from IVL or myxoid leiomyosarcoma.1,2 Case
1 in our study has features of both cotyledonoid dissecting leiomy-
oma and PHDL, case 2 shows features of both intramural dissect-
ing leiomyoma and PHDL. 

Fig. 5. Immunohistochemical stain for factor VIII does not demon-
strate endothelial cells around the nodules (arrows). N: nodule,
S: surrounding tissue.
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Fig. 4. Intramural dissecting mass underneath the projecting
mass also shows retraction artifact around the nodule.
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The mechanisms of forming the peculiar gross findings and
perinodular fluid collection in case 1, which we call extrauter-
ine extension, have not been fully understood. Because hyaline
and cystic degenerations in the leiomyomas are frequently accom-
panied by hydropic degeneration,2 it is presumed that the accu-
mulation of a large amount of fluid around the subserosal multin-
odular myomatous masses (Fig. 4) and the subsequent degener-
ation or rupture of the overlying serosa may expose the preformed
multinodular mass into the pelvic cavity, reminiscent of the ex-
trauterine extension of the mass. Our assumption can be support-
ed by the histological findings of retraction artifacts around the
intramural dissecting masses in case 1 (Fig. 4) and perinodular
cleft-like spaces containing fluid in case 2 (Fig. 2). Therefore, we
thought that intramural dissecting leiomyoma, cotyledonoid
dissecting leiomyoma, PHDL and possibly infiltrating leiomy-
oma are not separate, but closely related subtypes showing differ-
ent evolutionary changes and it is important to examine the tis-
sues at the interface between the grossly evident uterine tumor
and the surrounding myometrium to identify if there is any in-
trauterine dissecting pattern.

The biologic behavior of the tumor cannot be clearly estimat-
ed because there have been only a few reports in the literature.
Clement et al. presented 10 uterine leiomyomas with hydropic
changes that created problems in the differential diagnosis.2 The
clinical features and the follow-up results were uneventful with-
in a mean follow-up period of 3.8 years.2 Coad et al., on the other
hand, suggested a more aggressive behavior in a case of PHDL
that showed extrauterine extension.1 However, the patient show-
ing extrauterine extension in our study, and those in the litera-
ture, are doing well postoperatively without evidence of recur-
rence, though the follow-up periods are not long as yet to form
a positive conclusion. We believe that various gross and micro-
scopic appearances can be formed according to the extent of hy-
dropic and hyaline degeneration and that PHDL may produce
even more worrisome gross features mimicking an invasion of
the adjacent organs. However, extrauterine extension per se does
not seem to be related to the prognosis or biologic behavior of the
patient.

The presence of an extrauterine extension, such as a vague
worm-like appearance and a perinodular retraction forming
pseudovascular spaces in PHDL, closely mimics the gross and
microscopic findings of intravenous leiomyomatosis. Intramural
dissection can also be seen in cases of IVL, however, PHDL should
be clearly differentiated from IVL or myxoid leiomyosarcoma
because of its different biologic behavior. In IVL, up to 20% of
the cases may have a recurrence following hysterectomy.7,8 Im-

munohistochemical stainings for the factor VIII-related antigen
or for other endothelial markers confirm the absence of the end-
othelial cells around the nodules or within the pseudovascular
spaces of PHDL in contrast to the presence of endothelial cells of
IVL. Extension beyond the confines of the myometrium raises
the possibility of a myxoid leiomyosarcoma. PHDL, though,
does not form a gelatinous circumscribed mass, or myometrial or
vascular invasion, which are characteristics of myxoid leiomyosar-
coma. The term “hydropic degeneration”is often inappropri-
ately confused as “myxoid”degeneration. The term “myxoid”
degeneration has been described as collection of acellular mate-
rial rich in acid mucin and has been regarded as a feature often
encountered in women with leiomyomas who are pregnant or
taking progestins.2,9 The myxoid material is strongly positive
with alcian blue and colloidal iron stains in contrast to the hydrop-
ic substance in PHDL that shows either negativity or weak po-
sitivity for alcian-blue stain.10,11 According to these characteris-
tics, myxoid degeneration of leiomyoma must be much less
common than hydropic degeneration. Although the histologic
findings of increased cellularity, pleomorphism, mitotic activi-
ty, and infiltrative growth usually make it possible to diagnose
myxoid leiomyosarcoma, the tumor may have a very low mitotic
rate and insignificant nuclear atypia in some cases.10,11 Therefore,
scrutinized examination for infiltrative growth, mucin staining
for myxoid materials, and gross findings can be helpful for the
differential diagnosis. 

In conclusion, an awareness of the gross and microscopic find-
ings of a variety of degenerative changes in uterine leiomyomas,
especially PHDL, is thought to be important so as not to erro-
neously diagnose a benign smooth muscle neoplasm as a more
aggressive type of tumor that may call for aggressive manage-
ment.
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