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Abstract The partial or complete excision of the hemipelvis with sparing of the lower
limb is an option of the treatment of pelvic chondrosarcoma and a therapeutic
alternative of the interilio-abdominal disarticulation. The operation has in
principle the same indications as the interilio-abdominal disarticulation and offers
a good solution for avoiding a mutilating operation.

The 149 cases include: 120 biopsies, 29 excisional biopsies, 6 interilio-
abdominal disarticulations and 14 resections — reconstruction’s, one of with
prosthetic reconstruction.

The prognostic score was established by assessing: the surgical stage, the site
of the tumor, the surgical margins of the tumor, the functional mobility and the
postoperative activity. The wide excision of the tumor, a stable reconstruction and
an efficient recovery are essential for a successful treatment of pelvic
chondrosarcoma.

The limb sparing resection-reconstruction represents a highly surgical
demanding procedure, followed up by complications in 60% of the cases, so that
should be performed only by high skilled surgeons. Hemipelvectomy still remains
a well-established life-saving surgery method for patients suffering from vast
oncological extensions, where a pelvic resection is not an option.
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Introduction

Both metastatic and primary tumors of the pelvis
usually reach significant mass before diagnostic, due to
the large size and compliance of the pelvic cavity.
Clinically, most patients do not express any signs or
symptoms until late tumor development. Occasionally, a
large, asymptomatic mass is felt on abdominal or pelvic
examination.

Until late 1970s most pelvic tumors were treated by
hemipelvectomy, a procedure often associated with a
high percentage of complications and increased rate of
mortality (1, 2). With the advancement in technology,
more accurate techniques for imaging of the pelvis,
upgraded methods of resections such as internal
hemipelvectomy, use of neoadjuvant chemotherapy and
radiotherapy, along  with

improved  prosthetic

reconstruction, limb-sparing procedures are now
performed in the majority of these cases (2-4).
The

concomitantly with the lifetime prolongation and with a

increased incidence of secondary tumors

more reliable oncological detection led to the increase of
the number of pelvic tumors generally, under the
conditions in which the rate of malignant primitive
tumors remains constantly at 15% of the skeletal tumors
4, 5).

The development particularities of the pelvic
malignant tumors are related to the structure of the pelvic
girdle formed of relatively thin bones from which the
extra pelvic of a tumor to the adjacent musculature or its
intrapelvic extension (to the viscera of the lesser pelvis)
is easily possible. This extension is not limited by septa
or important fasciae, neither by other anatomical
barriers. The intrapelvic extension manifests itself by a
poor clinical symptomatology, explaining the great size
of the tumor at the moment of detection (5, 6).

Pelvic chondrosarcoma is not chemotherapy
responsive or radiotherapy sensitive, but it is a surgically

treatable borderline tumor (4-7).

Anatomic considerations

A rigorous knowledge of the pelvic and tight
anatomy is indispensable in order to apply one of these
demanding surgical techniques, the main goal is
minimizing both intraoperative and postoperative
mortality. A single imaging technique does not offer
sufficient data for a tumoral extent to be diagnosed
correctly. Data from two or more imaging modalities is
required in order to permit a realistic view of the exact
anatomic extent (1, 2, 8).

Musculoskeletal anatomy

The iliac crest, which can be easily palpated, is the
attachment site for the abdominal wall musculature,
quadratus lumborum and iliacus muscle, the later
covering the inner aspect of the ilium.

The the

mechanical support of the hip joint. No muscle

acetabulum  provides upper-medial
attachment connects to the acetabulum.

Hip adductors take their origin from the inferior
aspect of the pubis. The neurovascular bundle runs
along the anterior aspect of the pubis (7, 9).

Neurovascular anatomy

Sacral nerve roots are located inside the vertebral
column at the level of L1, where the cauda equina
begins, then descending to the sacrum bone. It is
considered an unresectable tumor, any type of tumor
that penetrates the sacrum beyond the midline,
morbidity surpassing the oncologic benefit from the
surgery for a procedure at this site.

Surgical resection techniques

Pelvic sarcomas are treated either with curettage
and cemented hardware reconstruction, by wide
resections or by hemipelvectomy. The last two can be
classified into two groups: 1) limb sparing resection
(pelvic resection) and 2) hemipelvectomy (hindquarter
amputations).

Pelvic resection is a term defining a series of
techniques grouped together and classified by
Enneking. The classification is based on the resected

region of the targeted bone: type I, ilium; type II,
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periacetabular region; type Il1, pubis; type 1V, en bloc
resection of the posterior ilium. En bloc resection of
the posterior ilium can also be classified as an
extended type | resection.

Hemipelvectomy (hindquarter amputations) are
required in some extreme cases where a limb-sparing
surgery is not a viable option (Figure 1). In Classic
Hemipelvectomy (standard) the pubic symphysis and
sacroiliac joint are disconnected, common iliac vessels
are divided followed by the removal of the pelvic ring
and closure with a posterior fasciocutaneous flap. In
Modified the

hypogastric vessels and the inferior gluteal vessels are

Hemipelvectomy  (conservative)

spared. Extended hemipelvectomy consists in a
hemipelvis resection extending the boundaries of the
tumor involving the sacroiliac joint and Anterior Flap

Hemipelvectomy (described by William Enneking).

PV Resection zone - [II-lll

Figure 1.
Hemipelvectomy

Objectives

The experience of our clinic in the treatment of
pelvic tumors during a 5-year period is referred in this
material. Partial or complete hemiplevic excision is a

viable alternative to hemipelvectomy.

Materials and Methods

The 149 cases include: 120 biopsies, 29 excisional

biopsies, 6 interilio-abdominal disarticulations and 14
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resections — reconstructions, one of with prosthetic

reconstruction (Figure 2).

M Females
Males

Figure 2. Male to female statistic ratio

Angio- magnetic resonance (Angio-

(CT)

radiographic investigation in classical incidence and

MRI),

scintigraphy, computed tomography and

oblique incidence where used as methods for the

preoperative tumoral staging (Figure 3).

Figure 3. CT Scan of a tumor with borders beyond
the midline.

The preoperative status was established by means
of a multidisciplinary investigation consisting in:
e Assessment of the clinical state: anamnesis,
tumoral development rate and drug addiction.
e Biological investigation: hematological analysis
and serum biochemistry, tumoral markers, alkaline
phosphatase, phosphocalcium balance, anesthetic and
surgical risk factors.
the cases of

e Study of tumor

1B), 1

type: 2

chondrosarcomas malignant  fibroma
histiocytoma, 1 pelvic hydatid cyst.
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e Other tumoral locations investigated

by
scintigraphy and pulmonary CT.
e Study of the response to the treatment

Two criteria where used for the inclusion of the
patients in the category of resection-reconstruction
treatment:

1. Obtaining adequate surgical margins using this
procedure would be possible.

2. The margin obtained by interilio-abdominal
amputation would not have been oncological safer than
that obtained by resection-construction.

The site of the tumor was in two cases in the Il +1
region, in one case in the region Il and in one case in
the region | +11 +111.

The preoperative preparation protocol included:
two-days-preparation of the digestive tract by liquid
diet and antibiotic therapy including Cefamandole,
Gentamicin and Metronidazole for the intestinal flora
sterilization. A urethral catheter was used for marking
the ureter in order to avoid its intraoperative lesion.
General and through epidural catheter anesthesia was
used and the monitoring consisted in invasive arterial
tension, SAO,, ETCO,, ECG, urinary output per hour,
control venous line and central temperature.

Surgical techniques

A standard ilio-inguino-perineal incision was used
as the main resection method with anterior, posterior
or lateral extensions in conformity to the tumoral site,
followed by the iliac, gluteal and obturator vessels
control, assisted by the vascular surgery team. Pelvic
cavity inspection was possible after the disinsertion of
the abdominal musculature from the iliac and the pubic
bone was completed. Posterior, the region of the
sciatic notch and the sciatic nerve were laid bare, the

resection lines could be identified and 3 osteotomies

according to the planning were carried out, including

the hip joint when the tumor has invaded the articular
cavity. In one case the surgical margins obtained were
non-contaminated (chondrosarcoma), in two cases the
margins were contaminated (malignant fibromas,
histiocytoma and chondrosarcoma), whereas in another
case, strict oncological problems were not involved.
The reconstruction technique included three ilio-
femoral pseudo-arthrosis and one reconstruction
through the Paget technigue with total hip joint. The
ilio-femoral  pseudo-arthrosis  reconstruction ~ was
achieved by anchorage of the proximal end of the
femur to the iliac wing, according to the type II/111 or
A/

(Figure 4, 5, 6).

invasion

intra-acetabular

resections with

Figure 4. MC, A) Resection zone Il Femuro-iliac
Reconstruction  B)  resected tumoral  mass
C) Postoperative X-ray

Figure 5. BR Resection zone IlI-Ill, Femuro-iliac
Reconstruction
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Figure 6. BR resected tumoral mass zone I1-111

Results

Pelvic tumors surgery was associated with a great
number of complications, as 3 out of 4 patients who
underwent resection-reconstruction were recorded with
one or several complications post operatory.

The most common complication, the infection
with or without dehiscence, was present in 2 patients.
In the case of the patient with hydatid cyst, the
staphylococcus infection was treated by early
debridement and antibiotic therapy.

In one of the 2 cases in which the surgical margins
were considered contaminated, more precisely, the
patient with the malignant fibrous histiocytoma, a
recent scrotal edema occurred on the operated side
suggesting a local recurrence.

One out of 4 patients, in whom the Paget
resection-reconstruction  technique was applied,
presented neurological complication. The paralysis of
the peroneal nerve might have occurred while total hip
prosthesis was applied, to which the femoral part was
fitted with a long neck, tensioning the sciatic nerve.

Other complications were present: in two patients
a moderate

lumbalgia was present; one patient

manifested a thrombophlebitis and another patient, a
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cutaneous necrosis. No visceral lesions were detected
in any of the patients.

Evaluation of the reconstruction

Post operatory pelvic instability was present in all
the studied cases, loss of the articular connection
between the femur and the sacroiliac joint on the
resected side. The Puget arthroplasty reconstruction
technique required a 9 cm resection from the proximal
extremity of the femur, which was used as a graft,
restoring the anatomical pelvic continuity between the
superior pelvic ramus and the sacroiliac joint, followed
by the acetabular prosthetic component implantation.
The proximal femur was reconstructed by using a Kent
type prosthesis (Figure 7, 8). Post operatory, six weeks
immobilisation was achieved with the use of a

pelvipodal plaster cast.

Figure 7. Resection Reconstruction Puget Technique
with Kent Prosthesis

Figure 8. Postoperative - Resection Reconstruction
Puget Technique with Kent Prosthesis
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In conformity to the Musculoskeletal Tumor
Society, pain, mobility, stability, deformation, muscle
strength, physiological tolerance and functional
activity were analyzed in the context of the patient’s
functional assessment evaluation. For each parameter 5
points were assigned at the most, 35 points
corresponding to a 100% value. The average score of
the 4 cases was of 21 points, representing a value of

60% which corresponds to a satisfactory score.

Discussion

Although the surgery of pelvic bone tumors
achieved exceptional advances due to the advancement
in the imaging investigation sector, prosthetic
reconstruction, anesthesia and upgraded methods of
resection, it is still a technically demanding procedure,
followed up by numerous complications. Most
complications are the result of the tumor abscission,
compared with the lower rate of complication resulting
from reconstruction. Literature data confirms that this
type of intervention is burdened with 60%
complications.

In some extreme cases, such as vast tumoral
extensions, hemipelvectomy still remains a lifesaving
procedure.

During the resection-reconstruction by iliofemoral
pseudarthrosis 11 blood units were transfused and 19
blood units for the Paget type resection-reconstruction
with total hip prosthesis. The duration of the operation
was 6.5 for the iliofemoral pseudarthrosis
reconstruction respectively 11 hours for the Paget
procedure.

The remaining mass of the abductor muscle
represents a decisive element in the mobility function

post resection.

Modern day techniques aim at either a biological
or mechanical reconstruction.

For the mechanical reconstruction, an
individualized pelvic implant is used along with a total
hip prosthesis. Although the promoters of this method
consider that it assures the best functional results, this
reconstruction procedure comes with a series of
specific complications such as: transosseous iliac
migration and dislocation.

Frozen osteochondral allografts are used in the
biological

reconstruction procedure, retaining the

length of the limb and the articular mobility.
Nonetheless, this surgical method comes with frequent
complications: interface consolidation, infection and

fatigue fracture.

Conclusions

Limb-sparing  pelvic  resection-reconstruction
consists in a remarkable result on patients whom a
hemipelvectomy procedure would not offer better
oncological results. Limb sparing resection-
reconstruction represents a highly surgical demanding
procedure, followed up by complications in 60% of the
cases, so that should be performed only by high skilled
surgeons.

Hemipelvectomy still remains a well-established
life-saving surgery method for patients suffering from
vast oncological extensions, where a pelvic resection is
not an option. Multidisciplinary staging, imaging,
biochemistry, clinical and, last but not the least,
surgical fields are required in order to obtain a high

quality result.
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