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Gliomatosis peritonei with *F-fluorodeoxyglucose
accumulation and contrast enhancement secondary
to immature teratoma: A case report
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Abstract. Gliomatosis peritonei (GP) is a rare condition char-
acterized by mature glial tissue implants widespread in the
peritoneum, which is occasionally followed by treatment for
immature teratoma (IM). The present study reported a case of
GP with fluorodeoxyglucose (FDG) accumulation and contrast
enhancement followed by treatment for IM. A 30-year-old
female, 2-gravida and O-para, underwent laparotomy with
hysterectomy, bilateral salpingo-oophorectomy, and partial
omentectomy followed by four cycles of chemotherapy with
bleomycin, etoposide, and cisplatin for IM (Grade 2) of
stage ITIIC. At the 6-month follow-up, computed tomography
(CT) revealed a 1-cm mass with contrast enhancement on
splenic flexure. Positron-emission tomography (PET)/CT
revealed intense FDG accumulation at the same site. Although
a-fetoprotein, which was elevated preoperatively, remained
normal, she was diagnosed with IM recurrence. The patient
underwent three cycles of chemotherapy with paclitaxel,
ifosfamide, and cisplatin, but the size, the degree of contrast
enhancement and FDG accumulation of the mass did not
change after chemotherapy. A diagnostic laparoscopy was
performed. which revealed multiple small peritoneal implants,
including a 1-cm mass at the splenic flexure. The 1-cm mass
was dissected at the splenic flexure and some other implants.
Mature well-differentiated glial tissue with non-atypia was
identified in all tissue, and a diagnosis of GP was made. The
patient is currently undergoing regular follow-up. Few reports
are available regarding FDG-PET/CT imaging of GP. GP
should be considered as the differential diagnosis of FDG-avid
mass followed by IM therapy. A laparoscopic diagnosis is
useful to obtain an accurate diagnosis of GP.
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Introduction

Immature teratoma (IM) is a germ cell tumor that develops in
the ovary of the relatively young women (1). Chemotherapy
involving cisplatin, etoposide and bleomycin (BEP) has
improved its prognosis, but recurrence of IM is occasionally
encountered (2-4). Thus, it is important to assess for recurrence
in the follow-up examination. In addition to IM recurrence,
gliomatosis peritonitis (GP) and growing teratoma syndrome
(GTS) can develop after treatment for IM (5-7).

GP is characterized by mature glial tissue in the perito-
neum, and GTS is defined as an increase in tumor size, which
is composed of only a mature teratoma, after treatment for
IM. Both are histologically benign tumors. In some cases, a
tumor becomes large and requires resection. However, when
symptoms are not present, we do not have to resect the tumor
does not require resection (5-7). On the other hand, we start
treatment as soon as possible in cases involving the recurrence
of IM.

Thus, it is very important to distinguish whether the tumor
represents IM recurrence or the development of GP and GTS.

Imaging examination, such as computed tomography
(CT) and fluorodeoxyglucose positron emission tomography
(FDG-PET), is widely used clinically. Given that these tech-
niques can be used to visualize vascularization and glucose
transport, which are characteristics of malignant cells, they are
useful (8-10).

Here, we report on a tumor that developed after treatment
for IM and exhibited both the contrast enhancement and accu-
mulation of FDG. Diagnostic laparoscopy was useful to obtain
an accurate diagnosis. The patient is now undergoing regular
follow-up without any evidence of IM recurrence.

Case report

A 30-year-old nulliparous woman presented with abdominal
discomfort. MR image suggested malignant ovarian cancer
(Fig. 1A), and a total abdominal hysterectomy, and bilateral
salpingo-oophorectomy and partial omentectomy were
performed. She was diagnosed with a grade 2 immature
teratoma (Fig. 1B and C), and the FIGO stage was IIIB
(pT3bNXMO). Four cycles of BEP chemotherapy were
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Figure 1. Imaging and pathological findings of primary ovarian tumor. (A) MRI (T2 weighted image) findings of primary ovarian tumor: The mass with irregu-
larly shaped edges and heterogeneous signal intensity occupied pelvic cavity. (B) Immature tissue with bleeding and necrosis [hematoxylin and eosin staining
(H&E) (magnification, x40); scale bar, 1 mm]. (C) Tumor showed immature neural tissue, grade2 [H&E staining (magnification, x200; scale bar, 100pm)].

Figure 2. The findings of computed tomography (CT) and positron-emission tomography (PET)/CT images before paclitaxel, ifomide and cisplatin (TIP)
therapy. (A) Contrast CT image taken at the end of initial treatment. On the splenic flexure, there was a lesion with very slightly enhancement (red circle).
(B) Contrast CT image taken at six months after initial treatment, tumor (red circle) with contrast enhancement developed on the splenic flexure. (C) PET/CT
image taken at six months after initial treatment. Tumor (red circle) showed accumulation of fluorodeoxyglucose (FDG) in the same place (SUV,,,, of 3.43).
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Figure 3. Change of tumor marker (AFP) and treatment course are shown.
Dot plot indicates the upper limit of normal range (10 ng/ml). AFP level was
within normal range during initial and secondary treatment. BEP, bleomycin,
etoposide and cisplatin; TIP, paclitaxel, ifomide and cisplatin.

administered after surgery. a-feto protein (AFP), which was
markedly elevated before treatment, decreased rapidly. At the
end of treatment, a CT test was performed, and we did not find
any evidence of tumor recurrence (Fig. 2A).

Figure 4. The findings of computed tomography (CT) and positron-emission
tomography (PET)/CT images after paclitaxel, ifomide and cisplatin (TIP)
therapy. (A) Contrast CT image at the splenic flexure. Tumor (red circle) with
contrast enhancement remained. Tumor size was not changed. (B) PET/CT
image at the same place. Tumor (red circle) showed accumulation of fluoro-
deoxyglucose (FDG) in the same place (SUV,,,,, 3.15).

Six months after initial treatment, follow-up CT was
performed. A tumor with contrast enhancement developed on
the splenic flexure (Fig. 2B). To distinguish whether the tumor
was a recurrence of IM or GP and GTS, a PET/CT test was
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Figure 5. Intraoperative findings in the diagnostic laparoscopy. (A) We found multiple white nodes on the surface of peritoneum. Black arrows indicates white
nodes. (B) Tumor that were detected in contrast computed tomography (CT) and positron-emission tomography (PET)/CT adhered on the peritoneum and was
surrounded by omentum tissue. (C) Adhesion was successfully removed laparoscopically, and tumor was resected.

Figure 6. Pathological findings of resected tumor. (A) Glial nodes exist among adipose tissue [hematoxylin and eosin staining (H&E) is shown (magnification,
x40; scale bar, 1 mm)]. (B) Tumor cells in glial tissue harbor neither nuclear atypia nor high nuclear/cytoplasmic ration (magnification, x200).

performed. As a result, accumulation of FDG was noted in
the same place (SUV,,,,, 3.43) (Fig. 2C). AFP levels remained
normal (Fig. 3).

At that time, no reports were available that referred to GP
and GTS with FDG accumulation. Although low levels of AFP
are atypical of recurrence of IM, we thought that the tumor
represented recurrent IM. Upon patient consent, four cycles
of paclitaxel, ifomide and cisplatin (TIP) chemotherapy were
administered.

However, contrast enhancement of the tumor remained
after TIP treatment (Fig. 4A). FDG accumulation also
remained (SUV,,,, 3.15) (Fig. 4B). AFP levels remained
normal (Fig. 3).

Surgery can be indicated for local and chemorefractory
recurrent IM. Although there was no report that referred to GP
and GTS with FDG accumulation at that time, we proposed
the possibility of GP and GTS with FDG accumulation.
Upon obtaining patient consent, diagnostic laparoscopy was
performed to make an accurate diagnosis.

With the help of digestive surgery doctors, diagnostic lapa-
roscopy was performed. Numerous white nodes were located
in the peritoneum (Fig. 5A). A tumor on the splenic flexure
adhered to the peritoneum wall surrounded by omentum
(Fig. 5B).

Under laparoscopy, the adhesion was removed carefully,
and the tumor was resected (Fig. 5C). We also resected
several white perinoneal nodes. Intraoperative rapid diagnosis
revealed GP, and no evidence of IM was found. Detailed
pathological examination revealed mature glioma and fibrosis
in the tumor (Fig. 6). The tumor was diagnosed as GP.

At the one-year follow-up examination after diagnostic
laparoscopy, we did not find any evidence of IM recurrence.
The patient is currently undergoing regular follow-up.

Discussion

In this report, we describe a case of GP with both contrast
enhancement and FDG accumulation, which developed after
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treatment for IM. As a result, the tumor was GP not recurrent
IM. To date, only one report describes GP with FDG accumu-
lation developed after treatment for IM (11). However, to our
knowledge, this is the first report that describes GP with both
FDG accumulation and contrast enhancement.

In the follow-up of malignancies, imaging tests play
an important role. Vascularization and facilitated glucose
transport are characteristics of malignant tumor. Given that
enhanced CT can evaluate tumor vascularization, FDG-PET
can evaluate glucose transport. These tests represent useful
imaging tests to evaluate tumor function.

In this case, the tumor harbored both contrast enhancement
and FDG accumulation. Thus, we initially assumed IM recur-
rence and administered 2nd line chemotherapy. However, the
2nd line chemotherapy TIP did not alter contrast enhancement,
FDG accumulation or tumor size.

Given that tumor status and levels of the tumor marker
AFP remained stable, we assumed GP and GTS, which are
known to develop in relation to IM.

Occasionally, GP or GTS become large and must be resected
if symptoms develop. However, these lesions are pathologi-
cally benign tumors. We believe that glucose transport should
be reduced in GP compared with malignant tumors. However,
recently, a case of GP with high FDG uptake was reported.
Although a detailed mechanism must be elucidated, glia that
consist of GP may occasionally exhibit increased glucose
transport regardless of the degree of malignancies.

When we cannot make an accurate diagnosis based on
imaging tests, pathological examination is very important. In
this case, we could make an accurate diagnosis by diagnostic
laparoscopy. As laparoscopic surgery becomes popular, it is
useful in the field of gynecologic malignancies. Compared
with laparotomy, laparoscopic surgery reduces intraoperative
blood loss, post-operative pain, and the length of hospital stay.
This technique also offers a more speedy recovery. In addition,
we obtain a wide intra-abdominal view with a smaller incision.
If an accurate diagnosis is difficult to obtain, close observation
and biopsy of the lesion with laparoscopy can be considered.

In conclusion, we report a case of GP with both contrast
enhancement and high FDG uptake that developed after treat-
ment for IM. We could not distinguish GP or GTP from IM
recurrence by imaging tests. Biopsy and pathological exami-
nation of the lesion by laparoscopic surgery were useful. In
the follow-up examination after treatment for IM, we should
consider that GP, which cannot be completely distinguished
from IM recurrence by imaging tests alone, can develop. In
such a case, we should consider diagnostic laparoscopy to
obtain an accurate diagnosis.
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