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Abstract
Primary tumors of sacrum are rare. Themost commonmalignant tumors are metastasis, and only 6% of all malignant tumors arise
from the sacrum. Chondrosarcoma is the third most common primary bone malignancy following myeloma and osteosarcoma.
Surgery is usually the most important therapeutic modality; the wide en bloc excision remains the treatment of choice. These
technically demanding procedures require a multidisciplinary expert team (neurosurgery, surgical and orthopedic oncology,
colorectal surgery, and plastic surgery) involvement. We present in this article a case of a 52-year-old man who presented less
infrequent symptoms, and the diagnosis was made in a very advanced stage. The wide surgical excision of the mass was
performed by two different anterior and posterior approaches in one stage. The free surgical margins were difficult to achieve
because it presented a voluminous tumor with invasion of the rectum, bone, and sacral plexus, but the age, low histological grade,
and extensive experience in extreme pelvic surgery of our multidisciplinary team allowed approaching the patient with debulking
surgery en bloc, successfully. Total hospital stay was 20 days. The patient was discharged without any complications. At the 6-
months’ follow-up, the patient showed no local recurrence.
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Introduction

Primary tumors of sacrum are rare. The most common malig-
nant tumors are metastasis, and only 6% of all malignant tu-
mors arise from the sacrum [1].

Chondrosarcoma is the third most common primary bone
malignancy following myeloma and osteosarcoma [2, 3].

Chondrosarcomas constitute a heterogeneous group of
bone malignant neoplasms that have in common the produc-
tion of chondroid [2, 3]. They occur predominantly in elderly

patients with a peak incidence in the sixth decade, and have a
predilection for the shoulders, pelvis, proximal femur, and rib,
and rarely involve the sacrum [1, 3, 4].

The clinical behavior is variable; 90% are conven-
tional chondrosarcoma of low and intermediate grade
[5]. Although the majorities of these tumors have a
slow growth rate, rarely metastasize, and have a very
good prognosis after surgery, local recurrence is quite
common, especially following inadequate excision [5,
6]. Wide experience in the treatment of other tumors
showed the role of IOERT in the control of local recur-
rence [7].

On the other hand, high-grade chondrosarcoma (5–
10%) and some rare variants have high potential meta-
static and poor prognosis after resection; however, some
rare subtypes are sensitive to chemotherapy and radio-
therapy [5, 6, 8].
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Surgery is usually the most important therapeutic modality;
the wide en bloc excision remains the treatment of choice [6,
9, 10].

These technically demanding procedures require a multi-
disciplinary expert team (neurosurgery, surgical and orthope-
dic oncology, and plastic surgery) involvement.

Case Report

We report the case of a 52-year-old man who presented to the
hospital with back pain, for more than a year of evolution,
with worsening and spreading towards both lower limbs,
hypoesthesia of the territory L4, and important functional
limitation.

After clinical assessment, the MRI (magnetic resonance
imaging) and CT-3D (computed axial tomography) recon-
struction images show voluminous S1 sacral mass with inva-
sion of the medullary canal (Image 1).

The histological diagnosis was performed through CT-
guided biopsy confirming the presence of chondrosarcoma
grade I.

A multidisciplinary team comprising a general sur-
geon, orthopedic surgeon, plastic surgeon, radiologist,
and oncologist in a committee of tumors evaluated the
patient’s case. After a joint decision, the patient
underwent a selective embolization of both hypogastric
arteries and subsequently, surgery.

Before the surgery, inside the operating room, cystoscopy
was performed with catheterization of both ureters leaving a
simple J catheter.

Image 1 a MRI images show
voluminous mass with invasion
of the medullary canal (black
arrow). b CT shows a great S1
sacral tumor (white arrow). c CT-
3D reconstruction of pelvic
chondrosarcoma
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The surgical excision of the mass was performed by an
anterior and posterior approach in one stage. In the abdominal
time, the cleavage plane between the tumor and the iliac ves-
sels was dissected; vascular control, ligation of hypogastric
arteries and veins, proximal release of the greater omentum,
dissection of pararectal space, rectosigmoid resection, and ter-
minal colostomy were performed. A plastic sheet was posi-
tioned behind the great vessels in order to protect them from
the osteotomy (Image 2).

During the abdominal time, a right transverse rectus
abdominis myocutaneous (TRAM) flap was also per-
formed in order to reconstruct the posterior defect
(Image 3).

In the posterior approach, the first step was removing the
posterior instrumentation of the previous surgery. The poste-
rior iliac crests, greater sciatic foramina, and sciatic nerves are
exposed bilaterally, as well as the L3–5 spinous processes,
facet joints, and transverse processes; laminectomy L4 ex-
poses the thecal sac, osteotomy of the left and right iliac wing,
and sacroiliac joint; sacral nerve roots are then divided, and

the thecal sac is closed with a double layer of sutures, section
of the sacrosciatic and sacrospinous ligaments, and medial
section of the insertion of both pyramidal muscles; and finally
the entire sacrum along with the tumor is then removed en
bloc including the rectal stump and L5 (Images 4, 5, and 6).
The histopathology performed on the entire specimen re-
vealed the presence of chondrosarcoma G2 (pT2b pN pMx).

In the postoperative period, the patient was held in an in-
tensive care unit (ICU) with prolonged intubation, where he
presented infection and partial wound dehiscence which was
solved with VAC® Device (Vacuum Assisted Closure, KCI
Clinic Spain, S.L.).

Regarding bladder morbidity, the neurogenic bladder with
flaccid external sphincter was managed by permanent cathe-
terization. Voluntary bladder control is permanently lost due to
sectioning of both S-2 nerve roots, which principally control
sphincter function.

The postoperative neurological evaluation with an electro-
myography showed axonal sensorimotor polyneuropathy of
important degree, although it is not possible to rule out a
bilateral lumbosacral radicular lesion added. The neurological
evolution was progressive and difficult but with the physio-
therapy and time, the patient’s gait markedly improved.

Total hospital stay was 20 days. The patient was discharged
without any complications.

At the 6-months’ follow-up, the patient showed no local
recurrence, and the surgical wound evolved positively.

At the 1-year follow-up review, this patient was able to
walk with the use of a cane and regained a good quality of life.

Discussion

The incidence of clinical presentation is more common after
the 6th decade, and the onset of symptoms is usually insidious
and less often disabling [1, 3, 4].

The key point of our paper is to describe an unusual way of
presentation of advanced pelvic chondrosarcoma in a patient
under 60 years, with important functional limitation by the
invasion of the spinal canal by the sacral mass from S1.

Nowadays, the most important therapeutic modality prov-
en to chondrosarcoma is wide surgical resection with adequate
surgical margin, being this the most effective way to reduce
tumor recurrence [6, 9–11].

The surgeon must keep a delicate balance between ensur-
ing adequate resection margins and the risk of endangering the
adjacent vital structures and the structural stability of the
pelvis.

Image 2 The intraoperative photograph, abdominal approach shows the
chondrosarcoma tumor, dissection, and vascular control. IVC, inferior
vena cava; DA, descending aorta; RCIV, right common iliac vein;
LCIV, left common iliac vein; RCIA, right common iliac artery; LCIA,
left common iliac artery; RU, right ureter; LU, left ureter
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In our case, the free surgical margins were difficult
to achieve because it presented a voluminous tumor
with invasion of bone and nerve (sacral plexus) struc-
tures. Therefore, total en bloc sacrectomy of the tumor-
bearing sacrum with detachment of the sacroiliac joints
was performed, and posterior fixation of the pelvis with
iliolumbar instrumentation from L2 with iliac screws
and double cross bars to ensure the stability of the
pelvis [9–11].

The prognosis depends on several factors: histological
grade, local recurrence, tumor location (the pelvic location is
a negative prognostic factor), tumor volume, and age.
According to different series, survival rate is 60–70% at 5
years and 50–60% at 10 years [5, 6, 8].

According to the patient’s history, he had a pelvic
tumor with symptoms that limited the functionality and
his quality of life. The age, low histological grade, and
extensive experience in extreme pelvic surgery allowed
approaching the patient with “en bloc” surgical excision,
successfully. Despite having complications inherent to
the intervention, we think this was the most appropriate
therapeutic option to improve the quality of life and the
patient’s survival.

The management of tumors of the sacrum is challenging.
Radical resection through partial or complete sacrectomy can
prolong the overall survival of patients, especially if it is per-
formed by expert surgeons with a long experience in these
types of tumors.

Image 3 a, b Photographs of the
right transverse rectus abdominis
myocutaneous (TRAM) flap
performed by the abdominal
approach
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Image 4 Posterior approach, the
photographs show the steps of the
procedure. a Before the incision.
b Total sacrectomy, section and
ligation of lumbar plexus roots. c
Positioning of the TRAM flap. d
Lumbopelvic stabilization was
performed with screw fixation
technique from L2.

Image 5 Postoperative anteroposterior lumbosacral x-ray films showing
iliolumbar reconstruction performed

Image 6 Tumor specimen, including the full sacrum, the rectal stump,
and L5
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