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MR Imaging of Secondary Massive Ovarian Edema Caused by  
Ovarian Metastasis from Appendiceal Adenocarcinoma
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CLINICAL IMAGE

Case Report 
A 29-year-old woman presented to her physician with 
abdominal distention. Laboratory data showed slight anemia 
(Hb 11.1 g/dl) and elevation of CA125 (228.3 U/ml). Non-
contrast MR revealed enlarged bilateral ovaries. The mass 
bodies showed hyperintensity whereas their peripheral areas 
showed lower intensity on T2-weighted images (T2WI,  
Figs. 1A and 1B). There were small, well-demarcated, round 
or oval areas of extremely hyperintensity along the periphery 
of the masses, suggesting spared follicles. Diffusion-
weighted images (b = 1000 s/mm2, Fig. 1C) indicated 
increased diffusion in the center of the masses, compared to 
the periphery. Contrast CT revealed twisted soft tissue with 
large vessels at the lateral portion of the right ovary (Fig. 1D), 
suggesting torsion. Therefore, we suspected the masses were 
massive ovarian edema (MOE) and ovarian torsion had 
driven the enlargement of the right ovary. However, expira-
tory laparotomy revealed a swollen appendix, peritoneal 
implants and enlarged ovaries without torsion. Histopatho-
logically, the central part of the ovary consisted of signet 
ring cell carcinoma and stromal edema (Fig. 1E), whereas 
poorly differentiated adenocarcinoma and stromal prolifera-
tion were noted along the periphery. Several preserved fol-
licles were also seen in the ovarian cortex as if massive 
ovarian edema.  The histopathological diagnosis was pri-
mary appendiceal adenocarcinoma with metastatic involve-
ment of both ovaries.

Discussion
The ovaries are common sites for secondary malignant tumors. 
Endometrial, gastric and colorectal carcinoma are the common 
primary lesion that produces metastatic ovarian tumors. 
Appendiceal adenocarcinoma and goblet-cell carcinoid are 
also reported as origin of metastatic ovarian tumors, those can 
be minimal, even normal, in appearance. Consequently, diag-
nosis using preoperative imaging is often challenging. 

On the other hand, MOE is defined as an accumulation of 
fluid within the ovarian stroma that separates normal follicular 
structures. It is most commonly seen in young women, often 
during pregnancy, in both the unilateral and bilateral ovaries. 
Common presenting symptoms include abdominal pain, dis-
tention, mass, infertility, atypical genital bleeding and in some 
cases masculinization and precocious puberty. Histopathologi-
cally, a thin rim of compressed cortical stroma and focal stream 
luteinization or hyperthecosis are seen.1,2 Ultrasound and MRI 
studies typically reveal multiple ovarian follicles situated 
around the periphery of an enlarged ovarian cortex.2

Massive ovarian edema can result from partial ovarian 
torsion that interferes with venous and lymphatic drainage, 
but is insufficient to cause necrosis. However, fewer than 
half of reported cases of MOE exhibit torsion during surgery. 
Copious amount of lymphatic fluid enlarges the ovaries and 
excess luteinizing and follicular stimulating hormones within 
the fluid prohibits normal luteinization. The ovarian stroma, 
stretched by edema, induces stromal cell luteinization or 
hyperthecosis. This condition can be associated with both 
benign and malignant ovarian processes, including poly-
cystic ovarian disease, mucinous cystadenoma and meta-
static tumors from the stomach,3 uterine cervix, or lung  
(Fig. 2). This “secondary” MOE account for 14.7% of all 
cases. We suspected the present case as MOE induced by 
metastatic appendiceal carcinoma. Therefore, clinicians 
should consider the possibility of secondary MOE when 
encountering multiple ovarian follicles, situated around the 
periphery of the cortex of an enlarged ovary, particularly 
when both ovaries are affected.



112 Magnetic Resonance in Medical Sciences 

YO. Tanaka et al.

Fig. 2 Mechanism of massive ovarian edema.

Fig. 1 Secondary massive ovarian edema, caused by metastatic appendiceal adenocarcinoma. (A and B) T2-weighted axial images reveal bilat-
eral ovarian masses, (A) right ovary and (B) left ovary. Both masses consist of hyperintense areas, surrounded by a hypointense rim. They also 
include small, well-demarcated oval-shaped areas, corresponding to spared follicles (arrows), which seems more prominent in the left side. (C) 
Diffusion-weighted images indicate increased diffusion in the center of both masses. (D) Contrast computed tomography revealed twisted soft 
tissue (arrowheads) at the periphery of the poorly enhanced and enlarged right ovary, suggesting torsion. (E) Oblique coronal CT retrospectively 
reformatted reveal the twisted soft tissue is swollen appendix (arrowheads). (F and G) Histopathological specimen (hematoxylin-eosin stain, high-
power field) reveals the central part of both masses is composed of signet ring cell adenocarcinoma with marked stromal edema (F), whereas 
stromal proliferation with densely invaded poorly differentiated adenocarcinoma.is noted in the periphery (G).
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