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Mucinous tumor arising in a giant sacrococcygeal
teratoma
A rare case report
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Abstract
Rationale: Teratomas, which most frequently affect adult females, are the most common type of germ cell tumor, it always
comprises derivatives of at least 2 germ layers. The most common site of primary teratomas is the ovary. Sacrococcygeal teratomas
(SCTs), which are exceedingly rare in adults, are generally found in newborns or children.

Patient concerns: A 39-year-old woman presented to our clinic with a 1-year history of gradually aggravated difficulty in
micturition and defecation, and a tumor in her right buttock present since birth. Appropriate preoperative examinations showed a
large (15.6cm�12.2cm�30.0cm) multicystic SCT.

Diagnoses: Histologic examination confirmed a mucinous tumor arising in a giant SCT.

Interventions: Abdominoperineal rectal resection was performed.

Outcomes: The patient recovered well and was discharged on day 33 of admission.

Lessons:We report the first case of a mucinous tumor arising in an SCT, in which the teratoma presented mature tissue elements
derived only from the endodermal germ layer (keratinous debris).

Abbreviations: AFP = alpha-fetoprotein, CA19-9 = carbohydrate antigen 19-9, CA72-4 = carbohydrate antigen 72-4, CEA =
carcinoembryonic antigen, SCT = sacrococcygeal teratoma.
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1. Introduction mediastinum, retroperitoneum, and sacrococcygeal area.[1]
Teratomas, which most frequently affect adult females, are the
most common type of germ cell tumor. The most common site of
primary teratomas is the ovary, followed by the testis, anterior
Editor: N/A.

Funding: This research was supported by Gan-Po Talents Project 555 of Jiangxi
Province and The Foundation of Education Department of Jiangxi Province
(GJJ11325).

FZ and XY contributed equally to this work and considered as cofirst authors.

Consent for publication: The consent for publication of the manuscript and the
related images from the patients and/or their relatives has been obtained by the
First Affiliated Hospital of Nanchang University.

Ethics approval and consent to participate: The ethical approval has been
received by the medical ethics committee of The First Affiliated Hospital of
Nanchang University concerning the publication of this manuscript and any
accompanying images. A copy of this document is available for review by the
editor in chief of this journal.

The authors have no conflicts of interest to disclose.

Department of Orthopedics, The First Affiliated Hospital of Nanchang University,
Artificial Joints Engineering and Technology Research Center of Jiangxi Province,
Nanchang, Jiangxi, China.
∗
Correspondence: Jin Zeng, No. 17 Yong Wai Zheng Street, Nanchang 330006,

Jiangxi, China (e-mail: ndxsics@126.com); Min Dai, No. 17 Yong Wai Zheng
Street, Nanchang 330006, Jiangxi, China (e-mail: 1365015239@qq.com).

Copyright © 2017 the Author(s). Published by Wolters Kluwer Health, Inc.
This is an open access article distributed under the Creative Commons
Attribution License 4.0 (CCBY), which permits unrestricted use, distribution, and
reproduction in any medium, provided the original work is properly cited.

Medicine (2017) 96:47(e8759)

Received: 31 August 2017 / Received in final form: 14 October 2017 /
Accepted: 19 October 2017

http://dx.doi.org/10.1097/MD.0000000000008759

1

Sacrococcygeal teratomas (SCTs), which are exceedingly rare
in adults, are generally found in newborns or children, having an
incidence of 1 in 30,000 to 43,000 live births, with a male-to-
female ratio of 3 to 4:1.[2]

Teratomas always comprise derivatives of at least 2 germ
layers, including the mesoderm, endoderm, and ectoderm, and
are deemed as tumors. Teratomas have the potential to imitate
many neoplasms of various organs and to copy almost all tissues
of the human body, in a very flexible way. Especially, pituitary
teratomas are very rare, with only very few cases reported.[3–5]

Mucinous tumors are present in 2% to 11% of mature ovarian
cystic teratomas, and 3% to 8% of mucinous ovarian tumors are
associated with teratomas.[6] Currently, it is generally accepted
that primary low-grade appendiceal mucinous neoplasms can
metastasize to the ovaries and subsequently give rise to mucinous
ascites/pseudomyxoma peritonei, which may also result from
the intraabdominal spread of an appendiceal mucinous neo-
plasm.[7–10] However, to our knowledge, there is currently no
report about a mucinous tumor arising in an SCT.
We here present an extremely rare case of a mucinous tumor

arising in a large, mature, multicystic SCT in a 39-year-old
woman. The tumor consisted of 3 main cysts: 2 cysts containing
numerous thin-walled, mucin-filled cysts, and a single cyst
containing only keratinous debris, which was composed of
derivatives of the endodermal germ layer.

2. Case presentation

A 39-year-old woman presented with a tumor in her right
buttock, which was present since birth. The tumor was gradually
increasing in size but had not been previously treated. She visited
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our clinic due to a 1-year history of gradually aggravated
difficulty in micturition and defecation, characterized by an
inability to void without external pressure applied. Meanwhile,
she also experienced pain that made it impossible for her to
remain still in any position. The tumor was bulky and solid on
palpation and could be felt from the sacrum and coccyx. On
digital rectal examination, the finger could not get above the
extraluminal cystic mass in the posterior wall of the rectum.
However, no obvious abnormality in the rectal mucosa was
noted.
Routine laboratory tests revealed alpha-fetoprotein (AFP) 1.48

ng/mL (normal range, 0–7.0), carcinoembryonic antigen (CEA)
42.68ng/mL (normal range, 0–6.5ng/mL), carbohydrate antigen
19-9 (CA19-9) 58.40U/mL (normal range, 0–27U/mL), and
carbohydrate antigen 72-4 (CA72-4) 45.12U/mL (normal range,
0–6.9U/mL).
A large presacral tumor could be seen on plain radiographs,

which had invaded the coccyx (Fig. 1A). Abdominopelvic
computed tomography demonstrated a presacral heterogeneous
tumor, 15.6cm�12.2cm�30.0cm in size, containing numerous
Figure 1. Imaging findings. A large presacral tumor can be seen on plain radiograp
showed a presacral heterogeneous tumor containing 3 multiloculate cystic areas
component (B). Abdominopelvic computed tomography showed a presacral hete
thin-walled and solid components with calcification and fat (C).
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thin-walled and solid components with calcification and fat
(Fig. 1B and C). Enhanced magnetic resonance imaging showed a
presacral heterogeneous tumor containing 3 multiloculate cystic
areas, one of which comprised an enhanced cystic lesion with a
small nodule solid component. Based on these findings, the
patient was diagnosed with SCT.
Abdominoperineal rectal resection was performed (Fig. 2A and

B). On laparotomy, there was no evidence of peritoneal
dissemination, although the tumor was found to have invaded
the rectum. Accordingly, we advised the family members of the
patient that permanent colostomy should be performed; howev-
er, her family members refused this procedure. Hence, we kept
the rectum under the premise of removing as much of the tumor
as possible. On sectioning, the tumor showed 2 cysts that
contained only numerous thin-walled, mucin-filled cysts, and a
single cyst that contained a solid gray-white element only
(Fig. 3A–D).
Pathologic assessment (Fig. 4A and B) of the fresh gross

surgical specimen revealed that the solid gray-white element
consisted of keratinous debris (Fig. 4B). On the other hand, the
hs, which had invaded the coccyx (A). Enhanced magnetic resonance imaging
, one of which presented an enhanced cystic lesion with a solid small nodule
rogeneous tumor, 15.6cm�12.2cm�30.0cm in size, containing numerous



Figure 2. Operative approach. The abdominoperineal approach was performed to remove the tumor (A and B).
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mucinous jelly-like material showed invading mucin only, and no
cells were observed (Fig. 4A).
The patient recovered well and was discharged on day 33 of

admission. She did not receive any adjuvant therapy. The patient
is currently under clinical and imaging follow-up to identify any
future recurrence.
3. Discussion

The most common site of mucinous tumors is the appendix,
followed by the ovaries[10,11]; however, rare cases of these tumors
occurring in other various organs, including the testes[12] and
retroperitoneum[13,14] have been reported. Mucinous tumors are
Figure 3. Gross findings. The cystic walls (A). Mucinous jelly-like material was note
gray-white element can be seen (D).
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reportedly present in 2% to 11% of mature ovarian cystic
teratomas, and 3% to 8% of mucinous ovarian tumors are
associated with teratomas.[6] On the other hand, this is, to our
knowledge, the first report of a mucinous tumor arising in an
SCT. It is generally accepted that the origin of mucinous tumors is
usually the ovaries or appendix[10,11]; however, in the present
case, the appendix and ovaries were all normal. There have also
been some reports of these tumors originating in various other
organs such as the gallbladder and bile ducts, stomach, pancreas,
colon, fallopian tube, uterine corpus, urachus, urinary bladder,
breast, and lung.[6] However, the mucinous jelly-like material
observed in our patient showed invading mucin only, and no cells
were seen (Fig. 4A).Moreover, the patient had had a tumor in her
d in one cyst (B and C). The mucinous jelly-like material, cystic walls, and a solid

http://www.md-journal.com


[2,15,16]

Figure 4. Histology findings. Invading mucin can be seen around the fibrous
tissue, whereas no cells were found (hematoxylin and eosin stain, �400) (A).
The histology findings revealed a mature differentiated teratoma containing an
endodermal germ layer with keratinous debris (hematoxylin and eosin stain,
�100) (B).
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right buttock since birth. Accordingly, we consider the present
tumor as a primary SCT with invading mucinous discharge from
the cells of the cyst. In other words, the cells in the cysts were
likely actively proliferating, suggesting a poor prognosis if left
untreated.
Teratomas always comprise derivatives of at least 2 germ

layers, including the mesoderm, endoderm, and ectoderm, and
have the potential to imitate many neoplasms of various organs
and to copy almost all tissues of the human body. Especially,
pituitary teratomas are very rare, with only very few cases
reported.[3–5] In the present case, the teratoma presented mature
tissue elements derived only from the endodermal germ layer
(keratinous debris) (Fig. 4B), which is very rare.
SCTs are classified according to the presence of intraabdominal

or presacral extension. Type I SCT tumors are predominantly
external and have only a minimal presacral component; Type II
tumors are predominantly external but have a definite intra-
abdominal extension; Type III tumors have a small external
component and are mostly located in the abdomen, or comprise
predominantly a pelvic mass that extends into the abdomen;
while Type IV lesions are entirely presacral with no external
4

component. In the present case, the mass could be seen at
the patient’s hip, but the predominant mass was pelvic and
extended into the abdomen; hence it was classified as SCT type III
(Fig. 1A–C). To a certain extent, this classification affects the
planning of the surgery; in the present case, we chose to perform
abdominoperineal rectal resection.
SCTs can express a diversity of serum tumor markers such as

elevated AFP, CEA, CA72-4, and CA19-9[17–20] and these tumor
markers are helpful in identifying SCT in clinical practice.
Especially, the CA19-9-positive rates in immature, mature, and
malignant SCTs have been reported as 57%, 57%, and 48.6%,
respectively.[21] In our case, the serum AFP, CEA, CA19-9, and
CA72-4 levels were 1.54ng/mL (normal range, 0–7.0ng/mL),
42.68ng/mL (normal range, 0–6.5ng/mL), 58.40U/mL (normal
range, 0–27U/mL), and 45.12U/mL (normal range, 0–6.9U/mL),
respectively. Although the AFP level was within the normal
range, we speculate that the reason for this finding was that
the tumor had not yet undergone malignant transformation.
Postoperatively, the serum AFP, CEA, CA19-9, and CA72-4
levels were 1.48ng/mL, 4.17ng/mL, 11.25U/mL, and 6.35U/mL,
respectively, indicating marked decreases in the CEA, CA19-9,
and CA72-4 levels. These results confirm the value of these
serologic markers in diagnosing SCT. In addition, a slight
decrease in the AFP level was also observed.
Taking into account the spread of the tumor and the risk

for recurrence, we deemed it inappropriate to obtain biopsy
samples from the rectum and skin of our patient. Instead, we
diagnosed SCT and designed the operation plan according to
the radiographic investigations. The postoperative pathology
confirmed this diagnosis.
The preferred initial treatment modality for SCTs or mucinous

tumors includes complete en bloc resection of the tumor, with
or without chemotherapy, both in children and adults.[22,23]

The surgical approach selected should be based on numerous
factors, including the tumor size, location, and invasion to the
surrounding organs, and appropriate selection might be the key
to successful operation. The main surgical approach generally
includes the transabdominal, transsacral, or transperineum
approach, or a combination thereof.[24–27] In our case, the
abdominoperineal approach was adopted, owing to a suspicion
that the tumor had invaded the rectum and due to its large size.
On laparotomy, there was no evidence of peritoneal dissemina-
tion, although the tumor was found to have invaded the rectum.
As the patient’s family members refused colostomy, we kept the
rectum while removing as much of the tumor as possible.
Presently, endoscopic resection of teratomas is also performed in
some hospitals; however, this approach is not appropriate for
large tumors like in our case.[28]

Our case highlights the following points in terms of resection of
giant SCTs by the abdominoperineal approach: the specific
location of the tumor and the relationship with the surrounding
organs should be defined before the operation to select the
appropriate surgical approach. When a resection is made at the
perineum, it is important to try to avoid the anus, as it is easy to
cause infection due to fecal contamination of the incision. Of
course, bowel preparation and replacing the wound dressing in a
timely manner after urination and defecation postoperatively are
also important to avoid infection. In cases of large tumors, in
which the residual cavity is large, a drainage tube should be
placed in the cavity to reduce the risk of hematoma formation.
Lastly, care should be taken not to remove the skin incision suture
prematurely; intermittent removal of the suture after more than 2
weeks is recommended to prevent the wounds from reopening.
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