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Introduction

Endometrial stromal sarcoma (ESS) is classified into

two distinct subtypes, low-grade ESS and high-grade ESS,

according to the morphology, mitotic activity, and histo-

logical structure. Low-grade ESS is composed of a diffuse

growth of small oval to fusiform cells with low cytologic

atypia and low mitotic activity (< 5/10 high power fields

HPFs) [1]. Tumor cells are identical to endometrial stromal

cells found in proliferative or hyperplastic endometria [2].

Low-grade ESS usually has an indolent clinical course, but

develops local recurrence eventually [3]. In contrast, high-

grade ESS demonstrates marked cellular pleomorphism

and brisk mitotic activity [2] and is characterized by an ag-

gressive clinical behavior with a frequent and early recur-

rence [3]. However, the transition of low-grade ESS to

high-grade ESS or coexistence of these two types remains

uncommon [4-8]. 

The authors report a case of the transition of low-grade

ESS to high-grade ESS that was assessed by a comparative

pathological and immunohistochemical analysis.

Case Report

A 63-year-old woman presented with lower abdominal pain

and abnormal genital bleeding of one months’ duration. Pelvic

examination showed a newborn head-sized uterus. A biopsy

taken from the endometrium suspected endometrial adenocarci-

noma. At laparotomy, the enlarged uterus was found to be rup-

tured and the small intestine was adhered to the uterine serosa

with widespread peritoneal dissemination. She underwent a

supracervical hysterectomy due to severe adhesion with bilateral

salpingo-oophorectomy, omentectomy, and resection of peri-

toneal disseminated lesions. Pathological examination revealed

low-grade ESS in the uterus and omentum (Figure 1). The small

uniform and spindle-shaped tumor cells with minimum nuclear

pleomorphism and cytologic atypia proliferated and resembled

endometrial stromal cells. The tumor cells showed an expansive

growth into the uterine serosa. The vessel invasion was observed,

but no lymphatic invasion was noted. The greater omentum and

surgical stump were positive for invasion. The mitotic rate was

12/10 HPFs in the uterus and 23/10 HPFs in the metastatic le-

sion of the omentum (Table 1). The area of tumor necrosis was

focally observed in both lesions (Table 1).

She received six courses of chemotherapy consisting of pacli-

taxel (180 mg/m2) and carboplatin (AUC = 5). After completing

chemotherapy, a positron emission tomography (PET)/CT re-

vealed strong fluorodeoxyglucose accumulation in the ileum.

Based on a diagnosis of recurrence in the ileum, she underwent

ileostomy and resection of peritoneal disseminated lesions. Mi-

croscopically, the large round-shaped pleomorphic tumor cells

with enlarged nuclei invaded the mucosa of the ileum from the

mesentery and extruded into the intestinal cavity (Figure 2).

Tumor cells corresponded to high-grade ESS (Figure 2). Multi-

focal necrotic areas were noted, and the mitotic rate was 58/10

HPFs (Table 1).

Table 1 shows the differences in the histological findings

among the primary site (uterus), the metastatic site (omentum),

and the recurrent site (ileum). The lesion of the ileum showing

high-grade ESS had more severe cytologic atypia and an increased

mitotic index compared with the uterus and omentum showing

low-grade ESS. 
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Table 1. — Histological features.
Primary lesion Metastatic lesion Recurrent lesion

(Uterus) (Omentum) (Ileum)

Cytologic atypia mild to moderate moderate severe

Mitotic index 12/10 HPFs 23/10 HPFs 58/10 HPFs

Tumor necrosis focal focal multi-focal

Spinal artery negative negative negative



No effect of chemotherapy was appreciated histologically in

high-grade ESS components. One month later, she developed a

recurrence in the abdomen and died of the disease nine months

after initial surgery. 

A panel of immunohistochemical analysis with estrogen recep-

tor, progesterone receptor, CD10, α-smooth muscle actin (SMA),

desmin, h-caldesmon, CAM5.2, Ki-67 (MIB1), and p53  was per-

formed in representative tumor areas, using a streptavidin-biotin

method (Table 2). Focal immunostaining for CD10 was noted in

the lesions of low-grade ESS (uterus and omentum) and in the le-

sion of high-grade ESS (ileum) (Figure 1). High-grade ESS ex-

pressed the proliferation index, Ki-67 (MIB1) more frequently

than low-grade ESS (Figure 2). Although in low-grade ESS the

immunoreactive p53 was scarcely detected in the uterus and at

6.3% in the omentum, the positive rate of p53 in high-grade ESS

was elevated to 17.5% (Figure 3). Both low-grade ESS and high-

grade ESS showed no immunostaining for estrogen receptor,

progesterone receptor, α-SMA, desmin, h-caldesmon, and

CAM5.2.

Discussion 

The present case developed as low-grade ESS of the

uterus initially, but recurred as high-grade ESS in the ileum

with a rapid progression. The transition of low-grade ESS

to high-grade ESS remains uncommon. However, this tran-

sition indicates the propensity for the more aggressive

tumor biology, affecting the prognosis of the patients. To

identify the transition, a meticulous observation for patho-

logical and immunohistochemical findings between the pri-

mary and recurrent lesions is necessary.

The H&E stain could differentiate low-grade ESS from

high-grade ESS morphologically, but the authors further at-

tempted to clarify the differences in tumor phenotypes be-

tween low-grade ESS and high-grade ESS with

immunohistochemistry. Pathologically, the high-grade ESS

in the recurrent tumor was characterized by severe cyto-

logic atypia and a higher mitotic index compared with the

low-grade ESS in the primary site of the uterus and the

metastatic lesion of the omentum. 

Low-grade ESS has been shown to be estrogen receptor-

positive and have progesterone receptor isoform expression

similar to normal endometrial stroma [9]. However, in the

present case, estrogen and progesterone receptors were neg-

ative both in low-grade and high-grade ESS. The relatively

specific endometrial stromal marker, CD10, was shown to

display diffuse, focal, or patchy immunostaining in ESS

(Figure 3) [10-12]. In the present case, CD10 was identified

focally in both low-grade ESS and high-grade ESS. 
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Table 2. — Immunohistochemical analysis.
Primary lesion Metastatic lesion Recurrent lesion

(Uterus) (Omentum) (Ileum)

Estrogen receptor — — —

Progesterone receptor — — —

CD 10 ± focal ± focal ± focal

α-SMA — — —

Desmin — — —

h-caldesmon — — —

CAM5.2 — — —

Ki-67 (MIB1) index 10.2% 17.3% 41.1%

p53 labelling index 0% 6.3% 17.5%

* Ki-67 (MIB 1) index and p53 labelling index show a percentage of positive cells in the

highest labelling area in the neoplasm.

Figure 1. — A) Low-grade ESS in the primary lesion (uterus)

and B) metastatic lesion (omentum), hematoxylin and eosin

(H&E) stain, original magnification x20.

Figure 2. — High-grade ESS in the recurrent lesion (ileum),

H&E stain, original magnification x20.
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Low-grade ESS and high-grade ESS in this case in-

cluded tumor cells that were negative for α-SMA, desmin,

and h-caldesmon. However, it is reported that they may be

expressed in areas showing smooth muscle differentiation

in ESS [12]. 

The Ki-67 (MIB1) index was higher in high-grade ESS

than in low-grade ESS in the present case, reinforcing the

data of mitotic index (Figure 4). Amant et al. [5] reported

two cases of transition of ESS into high-grade sarcoma.

When compared with the previous recurrence, the authors

Figure 3. — A) Immunohistochemistry of CD10 in the primary

lesion (uterus), B) metastatic lesion (omentum), and C) the

recurrent lesion (ileum), original magnification x10.

Figure 4. — A) Immunohistochemistry of Ki-67 in the primary

lesion (uterus), B) metastatic lesion (omentum), and C) the

recurrent lesion (ileum), original magnification x20.



found an increase in the cytologic atypia, a high mitotic

index, and strong immunohistochemical positivity for the

MIB1 proliferation marker on the microscopic examination

of the third debulking procedure, suggesting the findings

consistent with high-grade sarcoma. 

In this case, the p53 labelling index was higher in high-

grade ESS compared with low-grade ESS (Figure 5). Ohta

et al. [4] found that low-grade ESS was p53 positive in a

part of the tumor, whereas high-grade ESS showed stronger

and more frequent immunostaining for p53, suggesting that

low-grade ESS showing p53 protein overexpression can

progress to high-grade ESS.

Recent reports investigated the immunoreactivity for epi-

dermal growth factor receptor (EGFR), although the au-

thors did not examine this [4]. Immunoreactive EGFR was

reported to be positive in most tumor cells in low-grade [4,

13] and high-grade ESS [4]. Ohta et al. [4] suggested the

application of new therapies using monoclonal antibodies

or small molecular inhibitors of EGFR in ESS.

In conclusion, awareness of the capacity of low-grade

ESS to transit into high-grade ESS is necessary to deter-

mine the appropriate therapeutic modality when high-grade

ESS develops at recurrence. The immunohistochemical ex-

amination may be useful to identify the alternation of tumor

phenotypes of ESS.
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Figure 5. — Immunohistochemistry of p53 in the recurrent

lesion (ileum), original magnification x40.


