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AHHOTALMA

O6ocHoBaHMe. XopioMa — pefikas 3/0KaYeCTBEHHAs OMyX0Jib, Pa3BMBAIOLLAsACSA U3 OCTaTKOB HOTOXOPALI M B abCONOTHOM
BOMbLUMHCTBE CNy4aeB JIOKaIMU3YIOLLLanAca B 0CEBOM cKeneTe. Jlokanu3aumus B 0611acTi KpecTua, KOMYMKa U Tasa ABNAETCA
O[lHOW M3 Hambonee 4acTblX, ANA HEE XapaKTepHO MoHavany 6eccMMNTOMHOe ANMTEeNIbHOE TeyeHWe, 3aTpyaHsioLlee paH-
HIOI0 AMarHOCTUKY. PaauKanbHoe XMpyprudeckoe fiedeHne — BeayLuiA $aKTop, No3BONA0LWMA NPOASIUTL Oe3peLnanBHYI0
1 00LLYyI0 BbIKMBAEMOCTb MALMEHTOB C XOPLOMOW, O[HAKO OHO HepeaKo OblBaeT 3aTpyAHEHO KaK COMHOM aHaTOMMYECKOI
NIOKanu3aumen onyxonu, Tak 1 3ano3ganbiM obpalleHueM K Bpady, 4acTo COMPOBOXAAETCA NOCNEAYIOLMM Pa3BUTUEM He-
BPOJIOrMYECKUX OCIIOKHEHWIA, @ Y NOXWUIbIX MALMEHTOB C BLICOKOM KOMOPOMAHOCTLIO HE BCErAa OCYLLECTBUMO.

OnucaHue KnuHMYecKoro cnyvas. [peactaBnieH KIMHUYECKUA CNydaid pafuKanbHOro XMpYprudeckoro fevyeHus naumeHTa
C XOpAOMO# S4-5 NO3BOHKOB U KOMYMKA, MMEIOLLLEN MACCMBHLIN BHYTPUTA30BbI KOMMOHEHT. KNUHWYeCKWe NposiBNieHns 3a-
boneBaHus B BuAe 60NEBOro CUHAPOMA M HapyLIEHWS PYHKUMM Ta30BbIX OPraHOB PasBUIIUCh UL NPU LOCTUKEHUM ONYXO-
Nblo 60MbLLIMX pa3MepoB, ¢ OPMUPOBAHMEM MACcCMBHOMO BHYTPUTA30BOro KOMMoHeHTa pasmepoM Ao 20 cMm. MposeaéHHoe
obcnenoBaHWe, BKIIIOYaBLUEE KOMMbIOTEPHYIO M MarHUTHO-PE30HaHCHYKD ToMorpaduio, TpenaH-buoncuio ¢ natoMopdono-
TMYECKUM UCCNEA0BaHMEM, MO3BOMMIO YCTAHOBUTb AMarHo3. C y4ETOM pa3MepoB M JIOKaiM3aLmMW Onyxonm MymbTUANCLM-
MIWHapHON GpuUrafoi BLINOHEHO PafMKanbHOE XMPYPrUYECKOe BMeLLaTenbCTBO B 06BbEME pe3eKLMM KpecTua Ha ypoBHE
S3, KOKUMIIKTOMUM C yAaneHueM onyxonu. Mopdonoruyeckoe uccnefoBaHue YAANEHHOM ONyxonm NoATBEPAMNIO AMArHO3.
B paHHeM nocneonepauyoHHOM NepUoAe paHa 3aXuia NepBUYHLIM HaTSAXKEHWEM, 0TMEYEHO Pa3BUTME HapyLLEeHUs QYHKLMK
Ta30BbIX OPraHoB, KOTOPOE K BbINMUCKE YaCTMYHO perpeccupoBano.

B cTaTbe npencTaBneH KpaTKWiA 0030p COBPEMEHHOIO COCTOSHUA NPOGIEM AMArHOCTUKU U NIeYeHUs NaLMEHTOB C XOPAOMOIA.
3akniovenune. [InarHocTvka v neyeHne XopAoOM KpecTua SBASIOTCA OLHOW M3 CaMblX CIIOXKHBIX NpobiieM OHKoOpTOMeauw.
MonHoueHHOe NpefonepaLnoHHoe 06cief0BaHNE M MYNLTUAUCLIMIIIMHAPHBIA NOAXO0A AaNM BO3MOXHOCTb BbINOSHUTL paau-
KanbHOe XMPYpruyeckoe BMELLATENIbCTBO, CHU3MTL PUCKM PELIMAMBA, OCNIOXHEHWUIA MHTPa- U NOCIeonepaLMoHHOro Nepuoaa,
MaKCMMaJIbHO COXPaHUTb Ka4eCTBO M3HW NaLMeHTa B NPeACTaBNEHHOM KIIMHUYECKOM HabntoaeHuu.
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A clinical case of sacrum and coccyx chordoma
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ABSTRACT

BACKGROUND: Chordoma is a rare malignant tumor that develops from the remnants of the notochord and is located in the
axial skeleton in the absolute majority of cases. It is most often localized in the sacrum, coccyx and pelvis, and is characterized
by an initially asymptomatic long time course, making early diagnosis difficult. Radical surgical treatment is the leading factor
allowing to prolong the recurrence-free and overall survival of patients with chordoma, but it is often difficult due to complex
anatomical localization of the tumor, as well as delayed medical treatment, frequently accompanied with the subsequent
development of neurological complications, while in elderly patients with high comorbidity it is not always feasible.

CLINICAL CASE DESCRIPTION: We present a clinical case of radical surgical treatment of a patient with a S4-5 vertebral
and coccyx chordoma showing a massive intrapelvic component. Clinical manifestations of the disease in the form of pain
syndrome and pelvic organ dysfunction developed only when the tumor reached a larger size, forming a massive intrapelvic
component up to 20 cm in size. The examination, including computer and magnetic resonance tomography, trepan biopsy with
pathomorphologic examination, allowed to establish the diagnosis. Taking into account the size and localization of the tumor,
the multidisciplinary team performed radical surgical intervention including sacral resection at the S3 level, coccygectomy
with tumor removal. Morphological study of the removed tumor confirmed the diagnosis. In the early postoperative period,
the wound healed by primary tension, the development of pelvic organs dysfunction was noted, which partially regressed by
discharge. The article presents a brief review of the current problems of diagnosis and treatment of patients with chordoma.
CONCLUSION: Diagnosis and treatment of sacral chordoma is one of the most difficult problems of orthopedic oncology.
A full preoperative examination and a multidisciplinary approach in this case made it possible to perform radical surgical
intervention, reduce the risks of tumor progression, intra- and postoperative complications, and preserve the patient’s quality
of life as much as possible.
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BACKGROUND

Chordoma is a malignant notochordal tumor usually
arising from extradurally located rudimentary remnants
of the notochord, which was first described by Virchow in
1857 [1]. The notochord is a temporary axial skeleton of the
embryo that ensures the development of the neural tube and
spinal cord and subsequently regresses during the first year
of life [2]. In most cases, a tumor typically affects the axial
skeleton. Reports of extra-axial localizations are exceedingly
rare [3].

Chordoma is a rare tumor, accounting for 3%-4% of
primary malignant bone tumors in large studies [4, 5].
According to the SEER database, which covers approximately
one-third of the US population, the prevalence is 0.08 cases
per 100,000 people per year (0.1 for men and 0.06 for
women). The involvement ratios of the skull base, mobile
spine, and sacrum were generally similar. However, the
skull base is more frequently affected in young people and
women, whereas the sacrum is somewhat more frequently
affected in older individuals [6, 7]. Based on the NCDB US
National Tumor Database, which covers up to 70% of the
population, chordomas were more frequently found in the
skull base and sacrococcygeal region (38.4% and 37.3%,
respectively) than in the mobile part of the spine (24.4%) [8].
The incidence of the disease in children and adolescents is
low (<5%), and it gradually increases with age. The highest
detection rate is 0.3 cases per 100,000 people for individuals
aged 70-79 years, with a mean age of 58.5 years [6, 7]. The
tumor is typically sporadic; however, rare familial forms with
predominant involvement of the skull base, manifestation at
a young age, and sometimes multiple localizations have been
described [9].

Sacrococcygeal tumors are often asymptomatic for a
long time, which can delay the referral of patients to a doctor
because of the frequently blurred clinical manifestations.
In some cases, the first symptoms are caused by the
mechanical effect of a large tumor on the pelvic organs,
resulting in urinary retention and constipation. Tumors
spreading to the spinal foramen can cause compression of
nerve roots, resulting in pain syndrome, paresis or plegia
of the lower extremities, urinary incontinence, and bowel
dysfunction [1, 10]. Therefore, primary care physicians should
always be vigilant for oncological concerns.

Complete removal of a chordoma is challenging because
of limited access to the tumor and its proximity to neural
structures, vessels, and vital organs, and this difficulty
explains the high risk of recurrence. In a retrospective analysis
from 1980 to 2008, the 5- and 10-year overall survival rates
were 78% and 54%, and the recurrence-free survival rates
were 52% and 33%, respectively [11]. Recurrence significantly
shortens the life expectancy of patients. After the first
recurrence, the 5-year survival rate decreases to 50%, and
after the second recurrence, it drops to 19%. Despite the
distant metastasis rates of 14% and 28% at 5 and 10 years,
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respectively, patients are more likely to die because of local
complications [11].

Chordomas require a multidisciplinary approach to
determine the scope and performance of surgical intervention,
combined treatment, management of complications, and
patient rehabilitation because of their localization, high risk
of recurrence, and metastasis [1].

Ablative removal of sacral chordomas can significantly
reduce the frequency of recurrences and metastases
and increase the life expectancy of patients [12, 13].
However, surgical treatment is traumatic and often leads
to postoperative complications, such as impaired functions
of the pelvic and reproductive organs, sensory and motor
disorders of the lower extremities, and trophic and infectious
complications during the healing of the surgical wound. Often
due to the neglect of the disease, radical surgical intervention
is impossible. Thus, Ruggieri et al. reported that only palliative
surgeries were performed in 46% of cases because of large
tumor size and high comorbidity [14].

Chordoma treatment is challenging because of late
diagnosis, anatomical complexity, and low sensitivity to
radiation and drug therapy [1].

This report details the surgical treatment of a patient
with a conventional sacral chordoma and a large soft tissue
intrapelvic component.

CLINICAL CASE

In January 2023, a 36-year-old patient presented to
the N.N. Priorov National Medical Research Center for
Traumatology and Orthopedics with complaints of discomfort
in the coccyx area and defecation disorders that manifested
as either constipation or frequent defecation with a small
amount of stool without any impurities. The patient also
reported a single episode of acute urinary retention in
December 2022.

The patient's examination revealed a deformation of
the anterior abdominal wall and a symmetrical increase
in abdominal size. The skin in the anterior abdominal wall,
sacrum, and coccyx area was normal. The abdomen moved
evenly during breathing and was painless upon superficial
palpation. However, deep palpation was challenging because
of the presence of additional pelvic and abdominal cavities.
No symptoms of peritoneal irritation were observed. No
pathological changes were observed in the perianal area.
During rectal palpation, the patient did not feel pain, and the
anus was tonic. However, a mass of dense elastic consistency
was detected causing deformation and displacement of the
rectum caudally. Palpation also revealed a dense, painful
mass in the coccyx projection.

Magnetic resonance imaging (MRI) revealed destruction
of the S4, S5, and coccygeal vertebrae with a large soft
tissue tumor in the small pelvis and abdomen measuring
200x110x98 mm. The tumor appeared hyperintense in the
T2 spectral attenuated inversion recovery mode (Fig. 1)
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Fig. 1. T2 SPAIR coronal MRI showing a heterogeneously
hyperintense tumor occupying a significant portion of the pelvic
cavity (asterisk). Pronounced heterogeneity of the signal is due to
areas of hemorrhage.

and hypointense in the T1 spectral presaturation with the
inversion recovery mode (Fig. 2), causing displacement and
deformation of pelvic organs, including the rectum, sigmoid
colon, bladder, and ureters.

Computed tomography (CT) of the pelvis (Fig. 3) revealed
a focus of lithic destruction in the S4, S5, and coccygeal
vertebrae without clear contours. The destruction extended
into the surrounding soft tissues and spread to the distal
part of the sacral canal up to the level of the S& vertebrae. A
massive soft tissue component of the tumor, measuring up
to 200 mm in length, was visualized on the anterior surface
of the sacrum, reaching the level of the L5 vertebra. The

Fig. 2. MRI in T1 SPIR mode in the sagittal plane: a significant
size, heterogeneously hypointense, with moderately hyperintense
areas, the intrapelvic soft tissue component of the tumor (asterisk)
is adjacent to the anterior surface of the sacrum, infiltrating muscle
tissue in the posteroinferior direction (arrow).
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tumor had clear contours on the side of the small pelvis
and abdominal cavity, and it compressed and displaced the
bladder and rectum. CT of the chest revealed no focal or
infiltrative changes in the lungs.

The patient underwent a CT-guided trepan biopsy of the
tumor. Histological examination of the material revealed
that the tumor was a conventional chordoma of the sacrum.
The tumor infiltrated adjacent soft tissues and destroyed the
cortical plate. According to Enneking's staging system, this
tumor is classified as stage IIB.

The medical case was reviewed by a team of specialists,
including an orthopedic oncologist, chemotherapist,
radiotherapist, coloproctologist, and urologist. Data obtained
revealed a diagnosis of chordomas of the S4-S5 vertebrae
and coccyx with T4aNOMO, and surgical treatment was
recommended. The planned intervention was to remove the
tumor by resecting the sacrum at the S3 level and performing
a coccygectomy. During surgery, the need for rectal resection,
sigmostomy, urostomy, or cystostomy was decided.

A surgical team with expertise in multiple disciplines
performed tumor removal with sacral resection at the S3
level and coccygectomy.

Surgery

Under endotracheal anesthesia, anterior access was
performed in the supine position. A lower midline laparotomy
was then performed to mobilize the intestinal loops and
ablatively mobilize the tumor from the surrounding tissues
and the anterior surface of the proximal sacrum to the S3
level (Fig. 4). Provisor sutures were applied to the anterior
abdominal wall, and the patient was then turned to the

Fig. 3. CT in the sagittal plane, there is a lytic focus of destruction
of the C4, C5 and coccygeal vertebrae (arrow), a massive soft tissue
component in the pelvic cavity, reaching the level of the L5 vertebra

(asterisk).
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face-down position for posterior midline access to the
sacrum and coccyx (Fig. 5).

An electroligating instrument was used to cross the lumbar
and large and middle gluteal muscles. A laminectomy was
performed at the S3 vertebral level, and the dural sac was
isolated. Two ligatures were applied below the S3 roots, and
the cauda equina was tied and crossed between the ligatures.
Bioclay was used to treat cauda equina and prevent liquorrhea.
To gain access to the small pelvis, the ligaments and muscles
were surgically removed from the coccyx. The rectum was
then mobilized bluntly and acutely from the tumor along the
anterior surface of the sacrum. By using a high-speed bur,
the posterior elements at the S3 level were resected, and the
anterior section was osteotomized at the same level using a
chisel. The specimen was removed as a single block and sent
for routine morphological examination (Figs. 6-8).

Fig. 4. Anterior approach stage, colon exposure.

Fig. 6. Posterior view of the wound after tumor removal. The image
visualizes the edge of the resection of the sacrum at the S3 level
(asterisk), rectum (arrow).
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During wound revision, additional hemostasis was
performed, and silicone drainage was installed through the
intraperitoneum. The wound was sutured layer by layer, and
sutures and staples were applied to the skin. The patient
was then turned to the back, and the previously placed skin
sutures were removed. A wound revision was performed,
and no signs of bleeding or damage to the abdominal cavity
or pelvic organs were detected. Finally, the wound on the
anterior abdominal wall was sutured layer by layer with
tubular drainage. Passive drainage was used for both drains
during surgery, which lasted 215 min. The surgery resulted in
blood loss of 700 mL and removal of a tumor weighing 1800
g. No complications were observed during the procedure, and
the Cell Saver device was used.

A tumor and a fragment of the sacrum with soft tissues
measuring 20 x 11 x 10 cm were sent to the pathology

Fig. 5. Posterior approach to the sacrum and coccyx. A wide
resection is performed within healthy soft tissues.

Fig. 7. Photograph of a gross specimen of a tumor removed en bloc
with its covering tissues.
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Fig. 8. Three-dimensional CT reconstruction after surgery,
posterior view. Resection of the sacrum at the level of the S3
vertebra (arrow).

department (Fig. 7). The tumor was a densely elastic lumpy
nodule with a diameter of approximately 12.5 cm and was
covered by a thin translucent capsule. Its content was red-
blue and translucent. Along the edge, areas of bone density
with several red dense fibers measuring 7.0 x 9.0 cm were
defined. The node section presented multiple cystic cavities
of varying sizes. Within these cavities, a dense mass with
a lobular-grained appearance and a yellowish—pink liquid
content (approximately 200 mL in volume) was observed.
The surrounding soft tissue had varying textures, with rough
areas of red—gray and yellowish-brown color. In some
places, dirty yellow foci and hemorrhages injected by vessels
were noted. The bone adjacent to the saw cut easily. Grayish
shiny lobular soft tissue was present both inside and outside
the bone during sawing (Fig. 9).

Histological examination of the surgical material revealed
a solid neoplasm composed of strands or nests of epithelioid-
type cells located in the mucoid intercellular matrix. The
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Fig. 9. Photograph of a macroscopic specimen: longitudinal section
of a fragment of the sacrum and a tumor node growing from it.
Numerous areas of hemorrhage are noteworthy.

pathologic tissue was divided into lobules of different
configurations and sizes by connective tissue layers. The
tumor cells had large, rounded nuclei with moderate atypia
and prominent nuclei. The cytoplasm was abundant and
pale, with numerous cytoplasmic vacuoles, also known as
physaliform cells (Fig. 10). In addition, epithelium-like cells
with dense eosinophilic cytoplasm and weakly expressed
vacuolization were found (Fig. 11). The cell population was
predominantly mononuclear but also included binuclear
and multinuclear cells, as well as cells with a ring-shaped
vacuolized cytoplasm with the nucleus displaced to the cell
membrane. Mitotic activity was low, and single atypical
mitoses were detected. The tumor exhibited densely arranged
syncytium-forming cells with a poorly expressed intercellular
mucoid matrix in some areas, whereas other areas showed a
predominance of the latter with only a few tumor cell islets.
In addition, numerous necroses and hemorrhages were
observed throughout the tumor.

bt 4 /ﬂ),‘h- &
O Ny e ki
Fig. 10. Micrograph. Conventional chordoma with characteristic

physaliform cells with pronounced vacuolization of the light
cytoplasm. Hematoxylin and eosin staining. x400.
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Fig. 11. Micrograph. Conventional chordoma. An area of densely
packed epithelial-like cells with mild vacuolation and eosinophilic
cytoplasm. Hematoxylin and eosin staining. x400.
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Thus, the histological picture is consistent with that of a
conventional chordoma. The pathomorphologist reported that
the resection margin was free of tumor (R0), confirming the
surgery's radicality.

Early postoperative period

The patient received antibiotic prophylaxis and prolonged
antibiotic therapy, prophylaxis for thromboembolic complications,
anesthesia, anti-inflammatory medication, gastroprotective
therapy, enterosorbent therapy, stimulation of intestinal
peristalsis, infusion therapy, and dressings. In addition, the
patient received an infusion of blood auto components prepared
during the outpatient stage. The wound on the anterior abdominal
wall healed through primary tension on postoperative day 12.
However, in the sacral area, the wound healed with marginal
necrosis. The sutures were removed on postoperative day 20.

Although the S3 roots were isolated and preserved
on both sides, the patient experienced neurological
complications such as pelvic-organ dysfunction, specifically
fecal and urinary incontinence. No neurological disorders
were observed in the lower extremities, and no trophic
disorders were found in the lower extremities or pelvis.

Upon discharge, the patient’s neurological disorder had
regressed. The patient began to partially retain urine and
feces and experienced a bladder-filling sensation.

On postoperative day 5, the patient was mobilized and
began to walk with additional support on crutches while
wearing a hernia bandage. The drains were removed from the
surgical site on postoperative day 6, and the urethral catheter
was removed on postoperative day 10. Ultrasound examination
did not detect any residual urine in the bladder after emptying.

The patient was discharged to continue rehabilitation
and reconstructive treatment at the hospital. Permanent
dynamic follow-up was planned with control examinations
according to the oncologic protocol at both the patient’s place
of residence and our institute.

DISCUSSION

Chordoma, a primary tumor of the sacrum, accounts
for approximately 25% of all lesions and 50% of malignant
lesions [15]. It is the fourth most common primary malignant
bone tumor, followed by osteosarcoma, chondrosarcoma,
and Ewing’s sarcoma [5]. The timely diagnosis of tumors can
be difficult because of slow asymptomatic growth and the
absence of early clinical symptoms. Delayed detection of a
large tumor may hinder the provision of necessary medical
care in regional medical institutions [16, 17].

Thus, based on our observations, the tumor developed
asymptomatically. Only after it had reached a significant
size did the patient experienced pronounced complaints that
forced him to consult a doctor.

When a tumor in the sacrococcygeal region is suspected,
radiation diagnostics require CT and MRI in addition to
radiography.
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In this case, CT and MRI clearly established the tumor
boundaries and their relationship with the surrounding
anatomical structures. This information determined the
planned course of radical surgical intervention, which
required a multidisciplinary team of surgeons.

Chordomas can be identified using CT. Scans may reveal
a focus of lytic destruction of the sacral and coccygeal
vertebrae spreading into soft tissues. The structure of the
tumor margins may include small, partially resorbed bone
fragments or, more commonly in the chondroid variant,
calcinates. In myxomatous changes, areas of reduced
density can be observed. On MR tomograms in T1-weighted
images, the tumor has a hypointense signal, sometimes
with hyperintense areas. In fat-suppressed modes, the
hyperintense signal area exhibited hypointense septa and
inclusions associated with hemorrhages, necrosis, partially
lysed bony fragments, and calcination. The tumor is
inhomogeneously contrasted on both CT and MRI [1].

Chordomas that are more intensively contrast-enhanced
express genes responsible for tumor growth more actively,
have a richer stroma morphologically, and tend to recur earlier
clinically [18]. Therefore, contrast-enhanced tomographic
examination has additional prognostic value and influences
the evaluation of the volume of the surgical intervention.

Preoperative morphologic diagnosis is typically based
on fine-needle or trephine biopsy. Open biopsy is avoided
because of the increased recurrence risk [13]. In this study,
the preoperative examination included a trephine biopsy
under CT navigation.

Chordomas are classified into conventional (most common,
with the chondroid chordoma subtype), dedifferentiated, and
low-differentiated types [19].

Conventional chordomas are typically diagnosed in
patients of varying ages; however, they are more frequently
observed in men during the fourth to seventh decades of
life. Morphologically, conventional chordomas exhibit a
lobular structure that is divided into lobules by connective
tissue septa. The cells are epithelioid, rounded, and contain
eosinophilic cytoplasm, forming nests, layers, or chains. In
this case, physaliform cells with the vesicular cytoplasm
characteristic of chordomas were detected [4, 20]. However,
classical physaliform cells may be relatively rare or absent
in conventional chordomas [5]. The matrix is myxoid and
may predominate over the cellular component. Nuclear
atypism is moderate and mitoses are infrequent. Chondroid
chordomas, which are more commonly found at the skull
base, have a tumor composition that includes areas similar to
the intercellular matrix of cartilaginous tumors. Other types
of chordomas are much less common.

Low-differentiated chordomas are rare chordomas that
typically occur during childhood and young adulthood. It is
most commonly found at the skull base, less frequently in
the cervical spine, and rarely in the sacrococcygeal region.
The histological picture is characterized by the predominance
of epithelioid cells with foci of rhabdoid morphology.
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Physaliform cells, which are characteristic of conventional
chordomas, are absent. If present, the myxoid stroma is
usually focal [21].

Dedifferentiated chordomas, a rare type, are typically
found in the sacrococcygeal region, similar to the
conventional type. It is characterized by both conventional
chordoma and highly malignant spindle and/or pleomorphic
sarcoma [19, 22].

The differential diagnoses typically include
chondrosarcoma, cancer metastasis, chordoid meningioma,
and myoepithelial bone tumor. In cases of highly
malignant variants of the tumor, differential diagnosis
with dedifferentiated chondrosarcoma, malignant rhabdoid
tumor, rhabdoid meningioma, and epithelioid sarcoma
may be necessary. Immunohistochemical examination can
help clarify the diagnosis. Specifically, brachyury, which is
characteristic of any notochordal neoplasm, has recently
been used. However, areas of chordoma dedifferentiation
lose both the morphological picture typical of this tumor
and positive reactions to cytokeratins, protein S-100, and
brachyury. This can lead to diagnostic errors based on the
results of fine-needle or trepan biopsy [19, 22].

The tumor’s morphological, immunchistochemical, and
genetic features may have a prognostic value. Studies have
shown that the presence of necrotic areas in chordomas,
higher mitotic activity, Ki-67 and P53 expression, and
the combination of chromosome 22 deletion and PBRM]
alterations are associated with reduced recurrence-free and
overall survival rates [23, 24].

Unlike conventional chordomas, dedifferentiated
chordomas tend to grow rapidly, reach large sizes, and have
poorer treatment results and shorter survival times. They
also have high metastasis rates [22, 25]. Low-differentiated
chordomas, which have a high malignant potential, are also
characterized by worse clinical outcomes [21, 26].

Surgical treatment is the primary treatment for patients
with sacral chordomas. The sacrum can be resected at high,
medium, or low levels, which are defined by levels up to
the S2 vertebrae (or roots), up to S3, and below (total and
lateral, respectively). The course of the surgical treatment
depends on both the tumor volume and localization [27, 28].
The soft tissue component of the tumor can spread into
the pelvic cavity, causing compression and adhesion of the
pelvic organs. However, there was no penetration of the
pelvic organs. In many cases, the tumor can be isolated
using ablative techniques within the volume of marginal
excision without opening the capsule. In contrast, the
posterior spread of chordomas necessitates a wide excision
to achieve radicality because of its infiltrative growth into the
muscle tissue [27]. If the tumor spreads above the level of
the S3 vertebra and the tumor component is present in the
front, posterior access alone is not technically feasible, and
laparotomy is used to isolate its anterior surface [27].

In this case, the tumor destroyed the sacrum below
S3. However, the large intrapelvic component that spread
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proximally and was in close contact with the pelvic organs
required isolation and ablative removal by a multidisciplinary
surgical team. Two accesses were also necessary.

Radical tumor removal is the main factor in reducing
recurrence risk [14, 29]. In addition, the efficacy of treating
recurrent chordomas is significantly lower than that of the
primary chordomas [30]. Other factors that increase the
recurrence risk with nonradical intervention include the
peculiarities of the tumor's morphological structure (such
as more mitoses, necrosis zones, areas of dedifferentiation,
and contrast) and its large size [11, 13, 18, 22]. Although
chordomas progress slowly, recurrence remains the
primary reason for limiting the life expectancy of patients
[11]. In this case, striving for the best oncologic results was
inevitably associated with traumatization, which can lead to
postoperative complications and neurological disorders.

The severity of neurological disorders depends on the
level of sacral resection. Therefore, preserving the S3 roots
during surgery, rather than bilaterally resecting the roots,
prevents severe postoperative pelvic-organ dysfunction in
most patients [25, 31, 32]. In addition, preserving the ST roots
at high tumor locations can help avoid significant walking
disorders and improve the patient’s quality of life [31]. In this
example, we could preserve both the S3 roots during surgery.
This helped prevent persistent and severe neurological
disorders and created more favorable conditions for the
patient’s rehabilitation in the postoperative period.

Extensive resections that involve ligation of intrapelvic
vessels and muscle excision, as well as proximity to the
anus in the posterior access area, can increase the risk of
necrosis and suppuration during the postoperative period.
Liquorrhea has been reported in some patients. Up to 25% of
all operations require repeated interventions because of local
complications, which significantly increases the treatment
costs and hospital stay [1].

Recent studies have shown that high-dose radiation
therapy can reduce the recurrence risk following nonradical
surgical intervention. A retrospective analysis of the
treatment of 1478 patients with cordomas revealed that
adjuvant radiation therapy with a total focal dose of >65 Gy
reduced tumor regrowth and significantly increased the
5-year overall survival in cases of nonablative removal, from
70.6% to 82.3%. Proton therapy and stereotactic radiotherapy
resulted in the best outcome. However, no additional effect of
radiation therapy was observed in cases of radical surgery;
therefore, it is not recommended [8].

Because of the radicality of the surgery performed,
radiation therapy was not recommended during the
postoperative period despite the large tumor size and
unfavorable morphological features (presence of numerous
necrotic foci).

Radiation therapy is typically used as a palliative
treatment for patients with advanced tumors or other
comorbidities that prevent radical surgical treatment, either
pre- or postoperatively [33, 34].
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The study of the etiopathogenesis of tumors, including
chordomas, can help identify potential targets for
pharmacological intervention. For instance, clinical trials
have recently been conducted on targeted therapy with low-
molecular-weight tyrosine kinase inhibitors, which may
become an effective component of combination treatment
or a palliative therapy option for patients with cordomas.
Studies on immunotherapy are promising, and sporadic
reports on its clinical application are encouraging [35-37].
The potential to influence various metabolic pathways in
tumor cells provides hope for personalized drug therapy
for patients with chordomas. In addition, it justifies the
combined use of multiple drugs to achieve a synergistic
effect [37].

CONCLUSIONS

Diagnosis and treatment of sacral chordomas pose a
significant challenge in modern onco-orthopedics. Radical
tumor removal is the preferred treatment for these patients.
However, surgery may result in high intraoperative blood
loss, and postoperative neurological complications are
common. In many cases, radical intervention may be difficult
or impossible because of complex localization and delayed
detection associated with the clinical course. A thorough
examination, a multidisciplinary approach, and preoperative
planning can reduce the risks of complications during the
intra- and postoperative periods and improve the quality of
life of these patients. Modern advancements in radiation
therapy and the development of new methods for targeted
and immune therapy offer promising prospects for treating
patients with comorbidities and those diagnosed with
advanced-stage diseases.

The clinical observation confirms the challenge of the
early detection of sacrococcygeal chordomas and highlights
the importance of oncological vigilance by primary care
physicians. The diagnostic process involves CT, MRI,
trepanation biopsy, and morphologic verification by an
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experienced pathologist. This enables the development and
implementation of a plan for radical surgical intervention by
a multidisciplinary team. The patient’s life prognosis was
favorable after the tumor was removed in a single block,
despite its large size. Preservation of neural structures was
maximized to minimize functional impairment.
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MoAroToBKe NybnmKaumm.

KoHdnuKT nHTepecoB. ABTOpbI JEKIapUPYIOT OTCYTCTBME SIBHBIX U
MoTeHUManbHbIX KOHMIIMKTOB MHTEPECOB, CBA3aHHbIX C MPOBEAEH-
HbIM MCCNeloBaHMEM W NybAMKaLMeN HACTOALLEN CTaTbU.
WHdopmmpoBaHHoe cornacue Ha nybnukaumio. ABTopbl Noy4m-
M NUCbMEHHOE COracve NaLmeHTa Ha NybAMKaLMio MeAULMHCKIX
JaHHBIX 1 doTorpadmii.
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