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Giant sacrococcygeal chordoma

A case report
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Abstract

Rationale: Chordoma is a relatively rare tumor that accounts for 1% to 4% of all malignant bone tumors, with an annual incidence of \
<0.1 per 100,000 people. Although chordoma is aligned with the axis of the spine and most commonly develops in the sacrum, to
the best of our knowledge, giant sacrococcygeal chordoma is extremely rare.

Patient concerns: A 61-year-old Chinese man presented with a massive dorsal sacral mass. The patient’s primary complaint was
that, during the last two months, the mass had been increasing in size and his right lower extremity was uncomfortable while he was
sitting, although the discomfort was relieved when he was standing.

Diagnoses: Based on the imaging findings, we suspected that the sacrococcygeal mass was a chordoma, and a postoperative
pathological examination confirmed the diagnosis of a sacral chordoma.

Intervention: The patient underwent extensive open surgery to achieve complete resection of the sacrococcygeal mass. An
occlusion balloon catheter was used in the abdominal aorta to minimize intraoperative bleeding and maintain a clear surgical field.

Outcomes: The patient was discharged without complications at 27 days after surgery. The 3-month follow-up revealed that the
patient had recovered well, the discomfort in his right lower extremity while standing had completely resolved and that there was no
evidence of recurrence.

Lessons: The development of chordoma is not associated with clear symptoms, although early diagnosis and treatment are
needed to prevent invasion of the nearby tissues and organs. Therefore, we believe that surgical treatment of sacral chordoma is
effective, although care must be taken to completely remove all residual tumor tissue and reduce the risk of recurrence. Besides, This

report adds to our limited understanding of the rare giant sacrococcygeal chordoma.

Abbreviation: CT = computed tomography.
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1. Introduction

Chordoma is a rare, slow-growing, primary bone tumor
originating from notochord remnants. Chordomas only account
for <5% of all primary bone tumors,'! with the most common
locations being the dorsal sacrum (40%-50%), the skull base
(35%—40%), and the vertebral body (15%-20%).1*! Although
chordoma is a histopathologically benign tumor, it exhibits
aggressive clinical behavior with invasive and metastatic
potential.”! The most common symptom of a sacral chordoma
is pain, which is usually characterized by dullness and poor
posture.[’! Treatment typically involves excision using a posterior
approach, which provides good results in many institutions as
well as a lower recurrence rate relative to a combined posterior
and anterior approach.'>”! We encountered a 61-year-old man
who experienced progressive enlargement of a dorsal sacral mass,
which was postoperatively diagnosed as a rare sacral chordoma.

2. Case presentation

A 61-year-old male Chinese farmer presented to our clinic with a
chief complaint of a gradually increased sacrococcygeal mass
during the last 2 months, which was not ameliorated using
traditional Chinese medicine at a local hospital. While seated, the
patient experienced discomfort in his right lower extremity,
although the discomfort was relieved when he was standing. He
did not have any history of medical conditions, familial genetic
conditions, or food and drug allergies. In addition, the patient
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had not recently experienced any significant change in body
weight and had not had tuberculosis. The patient was able to
walk to the ward without visible abnormalities in his limbs and
spine; although a large right posterolateral sacrococcygeal mass
was clearly visible. The local skin was smooth and not reddened,
and the mass was located below the subcutaneous tissue. We did
not detect any ulceration or unclear margins, although the patient
reported tenderness, numbness, and decreased sensation near the
right buttock and sacral areas. However, both lower limbs had
normal muscle tone and sensation. A further physical examina-
tion revealed no palpable head, neck, supraclavicular, axillary, or
epitrochlear lymph nodes.

Routine laboratory testing revealed normal levels of alpha-
fetoprotein (4.56 ng/mL, normal: 0-7.0ng/mL) and carcinoem-
bryonic antigen (2.06ng/mL, normal: 0-6.5ng/mL), but an
elevated level of neuron-specific enolase (33.75 U/mL, normal: 0—
16.3U/mL). Plain radiography revealed a large presacral tumor
that had invaded the coccyx (Fig. 1A). Enhanced magnetic
resonance imaging revealed destruction of the appendiceal
osseous mass by an irregularly shaped lobulated mass with
heterogeneous intensity and multiple signal-like low-intensity
shadows (Fig. 1B). Plain helical computed tomography (CT) with
three-dimensional reconstruction revealed sacrococcygeal bone
destruction by a mass that was approximately 16cm x 10cm,
which had an irregular shape, multiple high-density areas, and
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involved a fistula (Fig. 1C and D). Based on these findings, we
suspected that the sacrococcygeal mass was a chordoma.

After routine preoperative evaluation, the patient was placed
under general anesthesia in the prone position. A midline incision
was made from the L3 level to the sacral spinous process, as well
as a 15-cm left lateral oblique incision at the coccyx level
(Fig. 2A). The large size of the tumor meant that the surrounding
anatomy was complex and the tumor had extensive blood supply.
To reduce intraoperative bleeding, a balloon catheter was used to
occlude the abdominal aorta. The sacral tumor (Fig. 2B and C)
was subsequently exposed and excised from the pseudocapsule
membrane, with careful removal of all residual tumor and
capsular tissue to reduce the likelihood of recurrence. The cavity
was flushed with a large amount of normal saline, bleeding was
controlled using gauze and gelatin sponges, a drainage tube was
placed, and the incision was closed using sutures. A blood
transfusion was required based on an estimated intraoperative
blood loss of 1000 mL.

Histological analysis of the tumor specimens revealed intra-
cytoplasmic mucin-like substances, with large nuclei, deep
staining, and an irregular matrix that resembled stroma,
cartilage, and mucus with flaky necrosis (Fig. 3A and B).
Immunohistochemistry revealed that the specimens were positive
for cytokeratin, epithelial membrane antigen, Ki-67, S100, and
vimentin (Fig. 3C-E). Based on the patient’s history, the findings

Figure 1. Imaging findings. A large presacral mass that had invaded the coccyx can be seen on the plain radiographs (A). Enhanced MR revealed destruction of the
appendiceal osseous mass by an irregularly shaped lobulated mass (B). Plain helical CT with three-dimensional reconstruction revealed sacrococcygeal bone
destruction by the mass (C and D). CT=computed tomography, MRI=magnetic resonance imaging.
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Figure 2. Gross findings in the operative field (A). An irregular mass of approximately 17cm x 15cm x 9cm was removed (B and C).

from the imaging and laboratory examinations, and the
pathological results, the final diagnosis was sacral chordoma.

The patient was discharged without any complications or
adverse events at 27 days after surgery. The 3-month follow-up
revealed that the patient had not undergone adjuvant treatment
and that his lower extremity discomfort and numbness had
resolved. Radiography was also performed, which revealed
partial absence of the appendiceal area of the lumbar vertebrae
and high-density posterior intraluminal fixation at L3, L4, and in
the sacrum (Fig. 4A and B). CT and a clinical examination
revealed no signs of tumor recurrence (Fig. 4C).

3. Discussion

Chordoma accounts for 1% to 4% of all malignant bone tumors,
with an annual incidence of <0.1 per 100,000 people.!™
Furthermore, the progression of chordoma is slow and insidious,
with detection typical at the age of 50 to 70 years and more
common among men than among women.”~"" In those cases,
the disease has progressed substantially by the time of detection,

as the patients typically experience non-specific symptoms that
delay the detection and diagnosis, which typically occurs when
the disease has reached Enneking stage IIb.”>*%! We encountered
a rare case of a giant chordoma in the dorsal sacrum of a 61-year-
old Chinese man, whose vague symptoms also made it difficult to
reach an early diagnosis. Furthermore, several conditions can
mimic sacral chordoma and should be considered in the
differential diagnosis. For example, chondrosarcoma has radio-
logical and histological features that are similar to those of sacral
chordoma. Giant cell tumors and plasmacytomas are also found
in the sacrum, which is invasive, expandable, and may extend
through the ankle joint. In those cases, radiography typically
reveals large lytic lesions with unclear boundaries, which makes it
difficult to differentiate them from chordomas based on imaging
alone. Therefore, immunohistochemistry may be needed to reach
a definitive diagnosis. In this context, chordomas are positive for
epithelial membrane antigen and pan-cytokeratin,"*! with our
patient’s tumor being strongly positive for cytokeratin, epithelial
membrane antigen, Ki-67, S100, and vimentin. Thus, the final
diagnosis was sacral chordoma.

Figure 3. Histological analysis revealed intracytoplasmic mucin-like substances with large nuclei, deep staining, and an irregular matrix that resembled stroma,
cartilage, and mucus with flaky necrosis (A and B). Immunohistochemistry revealed that the specimens were positive for cytokeratin (3+), epithelial membrane

antigen (3+), Ki-67 (5%+), S100 (3+), and vimentin (3+) (C, D, and E).
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Figure 4. Radiography was repeated 3 months after surgery, which revealed partial absence of the appendiceal area of the lumbar vertebrae and high-density
posterior intraluminal fixation at L3, L4, and in the sacrum (A and B). CT revealed no signs of tumor recurrence (C). CT =computed tomography.

It is difficult to effectively treat chordoma, although surgical
treatment is more effective than radiotherapy and chemothera-
py.'"*! However, there is much debate regarding the optimal
approach for excising the tumor, with some authors advocating
for an exclusively posterior approach!® and others believing that
a combined anterior and posterior approach helps reduce the risk
of recurrence.”] Nevertheless, the literature indicates that an
exclusively posterior approach has provided good results at a
number of institutions,'®! with a marginally lower rate of
recurrence relative to the combined posterior and anterior
approach.”! Based on our imaging assessment of the tumor’s size
and degree of invasion, as well as the patient’s preferences and the
surgeon’s experience, the posterior approach was selected for the
present case.

The recurrence rates are 60% to 64% for intratumoral
resection and 25% to 28% for resection of marginal tumors,
which indicates that the use of inadequate surgical margins may
lead to intraoperative seeding or contamination with malignant
cells that leads to recurrence.’*’! In addition, chordomas are
encapsulated within a pseudocapsule containing occult satellite
lesions,!"®! and incomplete removal of the pseudocapsule can
allow these occult lesions to cause recurrence. Furthermore, York
et al'”! reported that radical resection provided 2.27 years of
disease-free survival, relative to only 8 months for subtotal
excision. Thus, we completely removed the pseudocapsule to
limit the risk of recurrence. However, given the tough anterior
fascia, premature invasion is not common and the rectum is
usually unaffected.!'®1°! Therefore, we spared the rectum and
used rods and screws to achieve satisfactory mechanical support
and movement in the spine and tibia.

Mavrogenis et al used targeted arterial embolization to reduce
intraoperative bleeding and achieve better visibility in the surgical
field and suggested that this option may be useful for patients
who cannot tolerate more invasive surgery.””"! Thus, because of
our case involved a large tumor with complex anatomy and a rich
blood supply, we used an occlusion balloon catheter in the
abdominal aorta to reduce intraoperative bleeding and facilitate
complete resection. While it may be tempting to sacrifice the
proximal sacral nerve root to achieve complete resection, this can
produce varying degrees of bladder, bowel, and sexual dysfunc-
tion.”1"23! Thus, it would be preferable to remove the tumor
while protecting the sacral nerve, although recurrence could
subsequently complicate treatment and cause greater nerve root
damage.

Given the typically large size of sacral chordomas, the resulting
cavity and soft-tissue detects are extensive, which can lead to
subsequent complications, such as sacrococcygeal skin necrosis,
infection, and delayed healing or non-healing. Therefore, after
resection of the sacral tumor, reconstruction is beneficial to
maintain the stability of the lumbar spine and pelvis, relieve pain,
support weight, and protect the pelvic internal organs. Prompt
surgical intervention should also be considered to limit tumor
growth and the subsequent risk of infection. Furthermore, a
drainage tube should be placed in the cavity to reduce the risk of
hematoma formation. Finally, adequate dressing, infection
prevention, and intermittent suture removal after >2 weeks
may help promote wound healing and good postoperative
outcomes.

In conclusion, we encountered an extremely rare case of a giant
sacrococcygeal chordoma, which has the potential to invade the
neighboring tissues and organs, resulting in urination disorders,
urinary incontinence, constipation, and sciatica. Early diagnosis
and intervention are critical, although few reports have described
this rare tumor and additional studies are needed to better
understand its characteristics and diagnosis. When faced with
this rare tumor, it is important for the physician to consider the
patient’s medical history, imaging results, and pathological
findings. We believe that extensive resection is useful for treating
sacral chordoma and minimizing the risk of local recurrence, as
our patient was free from disease at the 3-month follow-up.
Nevertheless, long-term monitoring will be needed to identify any
recurrence or metastasis.
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