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Level of HE4 is Correlated with Diagnosis of 
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	 Patient:	 Female, 75
	 Final Diagnosis:	 Ovarian teratoma
	 Symptoms:	 Chronic pelvic pain
	 Medication:	 —
	 Clinical Procedure:	 Tumor resection
	 Specialty:	 Oncology

	 Objective:	 Rare disease
	 Background:	 Struma ovarii is a rare ovarian teratoma with non-specific clinical presentation that can mimic malignancy, es-

pecially when combined with the presence of ascites. Since the surgical procedures performed for benign and 
malignant tumors are quite different, pre-operative differential diagnosis is key. In this case report we com-
pare the levels of biomarkers CA 125 and HE4 in the differential diagnosis of a suspicious ovarian tumor.

	 Case Report:	 A 75-year-old woman with a palpable mass at the left adnexa, ascites, and high levels of CA 125, underwent 
a subtotal abdominal hysterectomy and bilateral salpingo-oophorectomy. Histology reported benign struma 
ovarii.

	 Conclusions:	 Even though transvaginal ultrasound and CA 125 levels suggested malignancy, HE4 measurements correctly 
diagnosed benignity.
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Background

Monodermal teratomas are a rare subtype of ovarian terato-
mas, composed predominantly or solely of a single tissue type, 
with the 3 main types being struma ovarii, carcinoid tumors, 
and neural tumors. Struma ovarii (goiter of the ovary) repre-
sents 0.5–1% of all ovarian tumors and approximately 2–3% 
of all teratomas [1,2]. Although the sparse presence of thy-
roid tissue is not uncommon in germ cell tumors, a teratoma 
is histologically classified as struma ovarii when 50% or more 
of its tissue consists of mature thyroid cells [1–3]. As a result 
of its rarity and non-specific clinical presentation, struma ova-
rii diagnosis can be challenging. Treatment is surgical resec-
tion either by open surgery or laparoscopy. The typical preop-
erative approach combines ultrasonography, CT/MRI scan, and 
use of serum tumor biomarkers in an attempt to differenti-
ate malignancy. The final diagnosis is made by the post-op-
erative histological report. Recently, a new serum biomarker 
HE4 (Human Epididymis protein 4) is being utilized and ap-
pears to be promising in the differential diagnosis of adnexal 
masses. The accuracy of HE4 in diagnosing epithelial ovarian 
tumors is well documented in the medical literature [4,5], but 
very few reports address germ-cell tumors. We therefore pres-
ent a case of struma ovarii and assess if the measurement of 
HE4 helped the preoperative diagnosis.

Case Report

A 75-year-old woman, para 8, was admitted complaining of 
chronic pelvic pain and flatulence for 2 months. Her medical 
history included mild congestive cardiac failure due to coro-
nary heart disease, with a past surgical history of percutane-
ous transluminal coronary angioplasty and an appendecto-
my. Her family history was negative for gynecological cancer. 
Transvaginal ultrasound revealed mild ascites and a sol-
id mass measuring 6.34×5.91 cm arising from the left ovary 
(Figures 1, 2). The morphological evaluation of the tumor sug-
gested high risk of malignancy and the sonographer’s opinion 
was that malignancy could not be ruled out, although the pos-
sibility of a teratoma was indeed considered. MRI was incon-
clusive. Routine biochemistry was unremarkable. The patient 
was clinically euthyroid, with TSH value at 3.40 μIU/ml, free 
T3 at 2.15 pg/ml, and free T4 at 1.05 ng/dl. Evaluation of tu-
mor markers showed high CA 125 at 264 U/mL (normal range 
0–35 U/mL), CA 19-9 at 19.25 U/mL (normal range 0–37 U/mL), 
and HE4 at 57.1 pmol/L (normal range 0–150 pmol/L). The pa-
tient underwent exploratory laparotomy through a lower mid-
line incision, with the option of a debulking procedure should 
the results of the frozen section reveal malignancy. Upon en-
tering the abdominal cavity, a moderate quantity of free fluid 
was aspirated and sent for cytological examination. A 7×5×4 cm 
tumor was found on her left ovary, weighing 84 g, with smooth 

surface and gelatinous composition. The uterus, right adnexa, 
and the rest of peritoneal cavity were checked and found to 
be clear of any suspicious lesions. The frozen section showed 
struma ovarii with no signs of malignancy, and the operation 
was completed with subtotal hysterectomy, bilateral salpin-
go-oophorectomy, and omentectomy. The postoperative re-
covery was uneventful. The permanent pathology report and 
the cytology examination of the ascites found no malignant 
cells, and the patient was discharged on the sixth postopera-
tive day. At her follow-up examinations at 3 and 6 months, no 
ascites was detected, thyroid hormones were normal, and the 
level of all serum biomarkers had decreased to normal range.

Discussion

Struma ovarii usually presents in the fifth decade of life. A vast 
majority of these tumors are benign and carry a good prog-
nosis. Rarely (5–8%) are there symptoms of thyroid hyper-
function, even thyrotoxicosis, which alerts the clinician to the 

Figure 1. �Transvaginal ultrasound image. Solid tumor of the left 
ovary.

Figure 2. Ascites and echogenic foci in the tumor.
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condition [3]. The tumor can even manifest as pseudo-Meigs’ 
syndrome [6]. Preoperative differential diagnosis can be con-
fusing even for experienced oncologists because most struma 
ovarii clinical features and echo patterns mimic ovarian cancer. 
According to the literature, malignancy occurs in 5% of cas-
es [1–3] and the histological criteria are the same as for thy-
roid gland carcinoma. Advanced-stage malignant struma ovarii 
treatment is the same as the ovarian cancer surgical proto-
col, with some centers performing additional thyroidectomy, 
I-131 radiotherapy, and chemotherapy [2,6]. In our case, the 
main factor that led us to decide on open rather than laparo-
scopic surgery was the CA 125 value. As a result, a more ex-
tensive operation was performed and the patient’s post-oper-
ative hospital stay and recuperation were prolonged. Although 
CA 125 is considered the criterion standard for differentiating 
adnexal tumors, its levels can be affected by various pelvic in-
flammatory diseases, uterine fibroids, liver ailments (including 
hepatitis and cirrhosis), and endometriosis, making correct di-
agnosis challenging. Some authors recommend caution when 
using CA 125 as a standalone diagnostic modality for ovari-
an tumors [7,8]. Biomarker HE4 seems to be a more accurate 
tool for diagnosing patients with suspicious ovarian tumors. 
There are many recent reviews reporting that, either as a single 
biomarker or in combination with CA 125 (ROMA algorithm), 
Human Epididymis protein 4 shows higher sensitivity/speci-
ficity in the pre-operative diagnosis than CA 125 alone [7–9]. 
In a systemic review of women with suspected gynecologic 

disease, HE4 demonstrated a higher specificity (93% vs. 78%) 
and similar sensitivity (79%) to CA125 when distinguishing be-
nign disease from ovarian cancer [10]. In our case, HE4 cor-
rectly diagnosed benignity, and it seems that the value was 
not affected by the presence of ascites. However, due to the 
high false-positive rate in use of CA 125, if we were to calcu-
late the Risk of Ovarian Malignancy Algorithm (ROMA) com-
bining CA 125 and HE4, the outcome would be 54.9% malig-
nancy (high risk).

Conclusions

In our case of a suspicious ovarian tumor, high levels of CA 125 
led us to select laparotomy rather than laparoscopy. Although 
HE4 suggested benignity, lack of adequate clinical experience 
using this relatively new biomarker led our surgeons to favor 
CA 125 results over HE4. This is just one case where CA 125 
and HE4 yield conflicting values in diagnosing struma ovarii. 
Analysis of more cases and a longer period of follow-up will 
be necessary to determine whether Human Epididymis protein 
4 can improve the accuracy of ovarian teratomas diagnosis.
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