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Abstract
Background: Teratoma is the most common germ cell tumor, and the incidence varies greatly in different
age, gender, and tissues, among which, the mature teratoma of the liver is exceedingly rare. For the
present, there are fewer than 50 cases of primary hepatic teratomas reported in English literature,
especially the left lobe teratoma, with a lower incidence. At present, histological examination can make a
de�nitive diagnosis for the disease along with the assessment of maturity. Surgical resection is widely
adopted as the best treatment scheme.

Case presentation: A 17-year-old female complained that the liver occupied over 2 years. No obvious
symptoms and special abnormalities were revealed on physical examination. She suffered from anemia
and the anemia recovered after a blood transfusion. After completing tumor markers, ultrasonography
(US) of abdomen, abdomen plain computed tomography (CT) scan and enhanced magnetic resonance
imaging (MRI), the tumor was tentatively judged as benign tumor of the liver, which was detected located
in the left lobe of the liver with cystic structure. Histological examination con�rmed mature teratoma. The
patient recovered. Nevertheless, tendency of recurrence and deterioration were hard to evaluate due to the
short follow-up.

Conclusion: Mature hepatic teratomas are extremely rare. The accumulation of further cases is necessary
to help recognize the histology, diagnosis, and treatment of this disease. 

Background
Teratoma occur commonly among germ cell tumors. However, the prevalence rate of the teratoma is the
highest among ovary and testis, the others occur, in order of declining frequency, in the mediastinum,
retroperitoneum, sacrococcygeal region, cranium and rarely in the gastrointestinal tract and liver[1–5],
among which primary teratoma of liver is a rarely encountered neoplasm, and there is a exceeding low
incidence of primary teratoma in adults, the majority of them occur in children, especially in female, and
mostly in the right lobe of the liver[2, 4, 6]. A case of mature teratoma in the left lobe of the liver was
found in our hospital. She underwent left hemi-hepatectomy + cholecystectomy, and the literature was
reviewed.

Case Presentation
A 17-year-old female was admitted to our hospital due to the intrahepatic occupying lesions was detected
2 years ago, without fever, abdominal pain, abdominal distension and other discomfort. The patient had
no previous medical history. However, she had no weight loss and her menstruation was irregular. On the
general examination, no abnormalities were detected. Blood analysis revealed iron-de�ciency anemia
with hemoglobin of 78 g/dL, the results of other routine laboratory assessment were within reference
ranges. The tumor markers AFP and CA 19 − 9 were not elevated (4.860 ng/ml and 10.690 u/mL,
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respectively). US of abdomen showed that the liver contour was clear, the capsule was complete, and a
slightly strong echo

mass could be detected in the liver, with a size of about 84×64 mm, unclear boundary and uneven internal
echo. Plain CT detected a well circumscribed mass in the left lobe of the liver, with uneven internal
density, about 86×56 mm in size. Enhanced MRI also con�rmed that the occupying lesions was at
segment IV in the liver (Fig. 1).

Figure 1 Enhanced MRI: A large oval abnormal signal shadow can be seen in liver S4 with a size of about
83×53×70 mm (A, D). T2WI shows uneven high signal. The place indicated by the white arrow is the
compressed and displaced middle hepatic vein (C), The lesion showed a lower signal (in phase) and a
signi�cant attenuation (out of phase), representing abnormal fat in T1WI (E, F). No enhancement was
found in any phase (B).

Given the evidence, benign occupying lesion of liver was considered preliminarily. Hemoglobin reached to
111.00 g/L after a blood transfusion. The patient accepted left hemi-hepatectomy + cholecystectomy.
During the intraoperative inspection, the left lateral lobe of the liver was slightly atrophied. US detected
the intrahepatic mass, which was located in the left side of the middle hepatic vein and close to the
middle hepatic vein. The left hepatic vein was obviously compressed. Based on what we detected, it
occurred to us that it was safer to perform left hemi-hepatectomy (Fig. 2). The excised tumor was well-
de�ned encapsulated, after dissecting the tumor, sebaceous gland material, hair and hard �ber tissue
were revealed, which further suggested mature hepatic teratoma. Postoperative histopathology con�rmed
mature teratoma of liver. Swelling of surrounding hepatocytes, vacuolar degeneration, local hyperplasia
of small bile ducts in the bile duct and portal area, and more lymphocyte in�ltration around small bile
ducts and vessels could be demonstrated under the microscopic examination (Fig. 3). Based on �ndings
above, mature teratoma of left lobe of liver was de�nitely diagnosed. The patient recovered and was
discharged on the 7th day after surgery. The patient was well on follow-up examination 4 months after
surgery.

Figure 2 The excised tumor was a cystic structure (65×45×30 mm) (Fig. 2B). After dissecting the tumor, it
showed that the internal cystic contained sebum, the hair was mixed with hard �ber tissue, and the place
indicated by the white arrow was hair (Fig. C and Fig. 2D).

Figure 3 Histological examination: cystic mature teratoma, swelling of surrounding hepatocytes, vacuolar
degeneration, local hyperplasia of small bile ducts in bile duct and portal area, and more lymphocyte
in�ltration around small bile ducts and vessels.

Discussion
The pathogenesis of teratoma has not been clearly recognized. At present, two hypotheses are mainly
accepted around the world. One is that primordial germ cells fail to migrate normally from urogenital
ridge to gonadal ridge during embryonic development[4, 7, 8]. The other is that the transformed germ cells
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in the testis or ovary have carried out reverse migration[7]. On the basis of histological features,
teratomas can be divided into mature teratomas and immature teratomas. Mature teratomas that are
usually cystic and benign, and well-differentiated are generally composed of two or three embryonic cell
layers[8]. In this report, the neoplasm composed of differentiated elements such as hair and �bers, was
consistent with the performance of mature teratoma[9]. Immature teratomas are composed of
ectodermal, mesodermal and endodermal germ layers. In addition, most of them also contain immature
fetal tissues[5, 10, 11], which is especially characterized by the presence of immature ectodermal nerve
tissues[12], the prognosis of immature teratomas is bleak. Moreover, the teratoma of liver with incidence
of less than 1%[6], is rarely encountered in teratoma classi�cation. By 2021, less than 50 cases of primary
hepatic teratoma have been reported[3, 13], among which, mature teratomas in the right lobe of the liver
accounted for the majority[1]. The diagnosis in the report was a benign mature teratoma in the left lobe of
the liver, which was a rare case and could be supplemented for the reports of mature hepatic teratomas.

After a research in PubMed, we found 15 cases of mature liver teratoma up to 2022. The clinical pro�les
of these patients were summarized in Table 1. Among the cases, the ratio of female to male was 13:2. In
the cases, 5 cases were discovered incidentally, abdominal pain occurred in 6 cases, 2 cases were
detected because of abdominal distension and only one due to jaundice. A large proportion of cases of
the neoplasm were located in the right lobe of the liver. The treatment consisted of anatomic
hepatectomy in ten of them, enucleation in two, debulking in one, and surveillance in two cases. Of the 15
cases,13 patients underwent surgical resection, while two women received surveillance because of
medical condition.
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Table 1
Mature liver teratoma characteristics of reported cases

First author Age Gender Presentation Location Treatment Size
(cm)

Follow-
up

(months)

Han[14] 26 F Abdominal
pain

IV Partial
hepatectomy

11 6

Winter[15] 61 F Incidentally VII Surveillance NA NA

Nirmala[16] 36 F Abdominal
pain

Right
lobe

Partial
hepatectomy

7 1

Martin[4] 53 F Incidentally VII, VIII Partial
hepatectomy

8 NA

Rahmat[2] 46 M Progressive
jaundice

II, III Left
hepatectomy

8 NA

Silva[17] 27 F Incidentally VII Right
hepatectomy

9 26

Certo[12] 27 F Incidentally V Partial
hepatectomy

8 24

Karlo[18] 59 F Abdominal
pain

VIII Enucleation 15 NA

Madan[19] 34 F Abdominal
distension

VII, VIII Enucleation 13.5 NA

Harris and De
Simone[20]

57 F Abdominal
pain

VII, VIII Surveillance 4.5 NA

Gupta[21] 4 M Abdominal
distension

I Partial
hepatectomy

4 12

Kovalenko[6] 52 F Incidentally I Partial
hepatectomy

14 96

Jaklitsch[3] 27 F Loss of
appetite

II, III, IV, V,
and VIII

Partial
hepatectomy

21 NA

García-Ríos[22] 29 F Abdominal
pain

IV, V, and
VIII

Right
hepatectomy

19 NA

Ramkumar[13] 65 F Abdominal
pain

V, VIII Debulking 12 1

Abbreviations: F, female; M, male; NA, not available

Based on the literature review, patients with mature hepatic teratoma varied with clinical manifestations,
they could suffer from abdominal distension, abdominal pain and other discomfort symptoms due to the
compression of adjacent organs. And most of them were discovered due to abdominal pain, which was
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different from previous reports. In rare cases, acute abdomen caused by tumor compression, rupture and
bleeding, or biliary tract compression cholangitis can be revealed[23]. Generally, tumor markers have no
obvious signi�cance for the diagnosis of mature hepatic teratoma. However, it can preliminarily judge the
benign or malignant of the neoplasm, mature teratoma produce no AFP, and immature teratoma can lead
to the increase of AFP[24]. The imaging �ndings of liver teratoma can provide evidence for the
preoperative diagnosis of some typical cases, which shows the size, shape, structure and relationship
with adjacent organs. Thus, the teratoma in the report can be preliminarily diagnosed with a benign
occupying lesion of the liver due to tumor markers were negative, combined with the imaging
manifestations of lack of blood supply, clear boundary around the tumor and no obvious clinical
symptoms. However, the golden standard for the diagnosis of mature hepatic teratoma is still histological
examination[12]. Surgical resection currently preserves the mainstay of management.

Mature teratoma of liver can be preliminarily diagnosed by US, CT and MRI. In US, cystic lesion of the
tumors, as the most common manifestation, with a densely echogenic tubercule projecting into the cyst
lumen. When demonstrated secondary hypoechoic or anechoic layers, it suggests cystic part of mass.
Sebum is manifested as fat-�uid levels[4], which are pathognomonic[4], and need to be identi�ed with
bleeding. García-Ríos et al. [22]demonstrated CT was extremely sensitive to mature teratoma because it
could detect fat components, with a density of -144~-20HU[25], where mixed hair, sebum, bones and
teeth[9]. Solid nodules projecting into the cyst lumen could be seen in the mature teratoma, and the solid
part of the tumor and the cyst wall may show mild to moderate enhancement[4, 13]. In this report, CT
manifested lumpy hypodense with uneven internal density, and multiple tissues were considered to be
mixed in the sac. Therefore, attention should be paid to the differential diagnosis of mature hepatic
teratoma from other liver neoplasms. Hepatic lipoma with a low incidence[26] has clear boundary,
showing fat attenuation on CT without contrast enhancement. MRI showed signal loss of fat saturation
pulse sequence[26]. The tumor develops slowly and generally has no malignant transformation and
metastasis tendency [12]. Hepatic hamartoma is also a rare benign space-occupying lesion of the
liver[27], hepatic hamartoma is mainly composed of liver cells and contains normal hepatic tissues such
as bile ducts, blood vessels and connective tissues in disorder, with abundant connective tissue
hyperplasia. CT reveals that cystic lesions are mostly multilocular cystic lesions with clear boundary, and
solid-cystic lesions are mostly displayed as solid masses with uneven density due to fat, bile duct and
vascular smooth muscle, etc.[28]. Based on the report of Certo et al.[12] ,MRI provided support for the
diagnosis of teratoma, with high signal of fat on T1WI and variable signal of sebaceous gland
components on T2WI.

In the previous reports, histology could clarify the space-occupying lesions of liver and con�rm the
diagnosis. The teratoma is composed of a variety of tissue elements, with differentiation and a
disorganized distribution, and the ectodermal components are mainly squamous epithelial cysts, smooth
muscle bundles and adipose tissues are present in the mesoderm[2, 4, 15]. The endoderm is mainly
composed of cystic structures and lined micro-intestinal or broncho-like structures[29]. As the squamous
epithelium usually exists on the wall of the cyst inside the tumor, it can produce sebaceous gland, which
change its existence with the change of temperature, liquid and semi-solid epithelium present at body
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temperature and room temperature respectively[9]. If observed immature organization, with most
ectodermal nerve tissues, the diagnosis of immature teratoma is easy to establish[11]. Histological
diagnosis can also evaluate the patient's condition and customize the treatment for the patient. In this
report, the patient was �nally diagnosed as a mature teratoma of the liver through histological
examination.

Currently, surgical resection has been considered as the best treatment for mature teratoma of the liver,
including enucleation of the neoplasm and resection of the liver segment containing the tumor[4, 6, 19]. In
the case described here, combined with preoperative consideration of benign occupying lesion and
intraoperative exploration, the left hemi-hepatectomy was adopted. Martin et al.[4] reported that mature
teratomas were mainly cystic structures, without obvious adhesion to surrounding tissues, and contained
well differentiated tissues, such as hair, teeth, and bone. The patient recovered completely the liver
function returned to normal without symptoms. Nevertheless, patients with unresectable tumors or a few
postoperative recurrences, the effect of radiotherapy and chemotherapy is unsatisfactory, and there are
no effective alternative treatments at present[30].

Conclusions
In summary, there is a low incidence of the mature hepatic teratoma at present, and a lack of
corresponding clinical diagnosis and treatment guidelines[6]. It is hoped that this case can provide
reference for the presentation, diagnosis and management of the mature hepatic teratoma.

Abbreviations
US
Ultrasonography
CT
Computed tomography
MRI
Magnetic resonance imaging.
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Figures

Figure 1

Enhanced MRI: A large oval abnormal signal shadow can be seen in liver S4 with a size of about
83×53×70 mm (A, D). T2WI shows uneven high signal. The place indicated by the white arrow is the
compressed and displaced middle hepatic vein (C), The lesion showed a lower signal (in phase) and a
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signi�cant attenuation (out of phase), representing abnormal fat in T1WI (E, F). No enhancement was
found in any phase (B).

Figure 2

The excised tumor was a cystic structure (65×45×30 mm) (Fig. 2    B). After dissecting the tumor, it
showed that the internal cystic contained sebum, the hair was mixed with hard �ber tissue, and the place
indicated by the white arrow was hair (Fig. C and Fig. 2D).

Figure 3

Histological examination: cystic mature teratoma, swelling of surrounding hepatocytes, vacuolar
degeneration, local hyperplasia of small bile ducts in bile duct and portal area, and more lymphocyte
in�ltration around small bile ducts and vessels.


