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ABSTRACT

Purpose: Osteosarcoma of limbs shows excellent therapeutic results due to development of diagnostic and treatment
methods. However, osteosarcoma of pelvic bone is known to have lower incidence than those of limbs and poorer
prognosis. This study is performed to research the diagnosis, treatment, treatment outcomes, and complications of os-
teosarcoma of pelvic bone and propose standards for adequate treatment. Objective and Method: 16 cases that were
diagnosed as osteosarcoma of pelvic bone from January 1988 to October 2010 in Kosin University Gospel Hospital
were analyzed. Follow-up periods were at least 2 months up to 60 months. There were 6 cases of male and 10 cases of
female, and mean age was 44.3 (14 ~ 74) years old. 5 cases were accompanied by pulmonary metastasis at the time of
the diagnosis. Surgical treatment including preoperative and postoperative chemotherapy was performed in 9 cases, and
only chemotherapy and radiation were performed in 1 case. Among 9 cases having undergone surgical treatment, 3
cases were performed with biological reconstruction using autogenous bone graft and total hip replacement together, 1
case was performed with extracorporeal irradiated recycled autogenous bone graft, 1 case was performed with recon-
struction using tumor prosthesis, and 4 cases were performed with wide excision. Retrospective review was done about
diagnostic procedures, treatment methods and results, and complications. Results: Mean period from the onset of
symptoms to the time of the diagnosis was 6.3 (3 ~ 12) months, and the symptoms were 7 cases of hip pain, each 3
cases of lumbar pain and radiating pain to lower limbs, pelvic mass, each 2 cases of inguinal pain, and each 1 case of
thigh pain, Among the 9 cases performed with preoperative and postoperative chemotherapy and surgical treatment,
there were 6 cases of T-10 protocol, 2 cases of T-20 protocol, and 1 case of IA (Intraarterial) Cis protocol. In the 1 case
that haven’t undergone surgical treatment, T-10 protocol was performed. 13 of the 16 cases were expired, with the mean
time of 15 (2 ~ 47 months) from the time of the diagnosis to death. Complications were 4 cases of surgical infection,
and 1 case of peroneal nerve palsy. Conclusion: Osteosarcoma occurred in the pelvic bone may delay the start of the
diagnosis and treatment, and prognosis is too bad. Early diagnosis is important, and this purpose, high-resolution and
precise imaging tests performed with tumorrelated blood tests is necessary. In addition, preoperative systemic chemo-
therapy, rather than intra-aterial chemotherapy is recommended.
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1. Introduction teoid and bone with mineral appears to sclerotic type;
cartilage, spindle cell, histocyte, endothelial cell without
minerals appears to osteolytic type; and both types could
be observed. Whether which histological component is
dominant, tumor osteoid or woven bone produced by
malignant tumor cell are most important clue to diagno-
sis. For the past 30 years, the survival rate has been in-
creased due to accurate diagnostic technique, various
types of surgical methods and the development of effec-
tive anti-cancer chemotherapy regimens in the treatment
of osteosarcoma of the extremities. Thus, it has ecently

Osteosarcoma is a malignant bone tumor which consists
of variable connective tissues with broad spectrum of
possibilities to malignancy. Known as approximately 20
percent of primary malignant bone tumor, the real inci-
dence of osteosarcoma is thought to be more than that,
which is one of the most common and important primary
malignant tumor [1,2]. Conventional osteosarcoma is
most common type of osteosarcoma. It is categorized
into osteoblastic, chondroblastic, fibroblastic type ac-

cording to dominant component of osteosarcoma. Os-
. g P — reached 60% - 70% [1-4]. But the osteosarcoma of the
This study was supported by a grant from Kosin University College of

Medicine (2011) pelvic bone accounts for only 5% - 11% of total cases
“Corresponding author. and its prevalence has been reported to be relatively
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lower. In addition, the timing of diagnosis is delayed
because of various symptoms such as pelvic pain, lower
back pain and radiating pain [5]. Because of a greater
size of the tumor at the time of diagnosis and the com-
plicated anatomical structures in the pelvic bone, there is
a great difficulty of its surgical management. The sur-
vival rate in patients with osteosarcoma of the pelvic
bone has been reported to be approximately 30% and this
is markedly lower than that seen in cases of the extremi-
ties [1,2,3,6]. Because of a smaller sample size due to a
lower prevalence and survival, only a small number of
cases of the osteosarcoma of the extremities have been
reported worldwide. But there are very reports about its
treatment outcomes [7,8].

Given the above background, we examined the treat-
ment outcomes in patients with osteosarcoma for whom a
diagnosis was made at our medical institution.

2. Patients and Methods

Of 253 patients who were diagnosed with osteosarcoma
at our medical institution during a period ranging from
January of 1988 to October of 2010, 16 had a primary
tumor in the pelvic bone. Our clinical series of patients
were composed of six men and ten women, whose mean
age was 44.3 years (range, 15 - 74 years). These patients
had a mean follow-up period of 12.6 months (range, 2 -
60 months). At the time of diagnosis, all the patients un-
derwent a plain radiography, a computed tomography
(CT) of the affected sites, a chest CT, a magnetic reso-
nance imaging (MRI) of the affected sites, a whole-body
bone scan or PET-CT (positron emission tomography).
In patients who had no obvious relationship between the
nerve and the blood vessels in the pelvic cavity, an an-
giography was concomitantly performed. The location of
the primary sites was determined based on the Muscu-
loskeletal Tumor Society Classification, according to
which there were four cases of P1, eight cases of P2
(Figures 1-3) and four cases of P3 [9]. At the time of
diagnosis, there were five cases of pulmonary metastasis.
Malignant tumors were classified under the Enneking
system, according to which there were one case of Stage
IA, three cases of Stage IB, seven cases of Stage 11B and
five cases of Stage Ill. Of these, nine patients underwent
a pelvectomy following a preoperative anti-cancer che-
motherapy. Surgical approaches include an ilio-inguinal
approach or a Kocher-Langenbeck one, which varied
depending on the location of tumor and biopsy [8, 10].
The scope of resection was based on the classification
systems of Enneking and Durham. As the methods of
resection, there were one case of Type I, five cases of
Types I+11, two cases of Types | + Il + 1l and one case of
Type 11 [1,3]. In regard to the evaluation of the margin
of excision, a wide margin was evaluated in cases in
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Figure 1. Plane Radiograph of Pelvis AP of a 15-year female
with right hip pain (case No. 3) showed radiolucent bony
lesion in right acetabulum and ilium.

Figure 2. Axial and coronal image revealed bony lesion of
extraosseous extension and inhomogeouns signal intensity
of mass and surrounding muscle (case No. 3).
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Figure 3. The result of incisional biopsy was grade 2 os-
teosarcoma. An Enneking Type | + Il pelvic resection and
reconstruction with pastueurized autobone and THRA was
performed, 12 months follow up radiograph of pelvic AP,
The functional score was 80% of normal limb.

which the tumor was excised including the adjacent
normal muscles such as the iliacus muscle. In cases in
which the dissection could be done although major
nerves and vessels had a contact with the tumor, a mar-
ginal excision was evaluated. In cases in which the exci-
sion margin was positive on histopathology following the
excision of tumor, an intralesional excision was evalu-
ated. This showed that there were five cases of the exten-
sive resection margin, three cases of the margin and one
case of the intralesional margin. In the methods of the
reconstruction following the resection, there was a vari-
ability depending on the location of primary lesions and
the degree of defects formed following the resection.
There were no reconstructions for both Type | and Il
excision. In the excision including the acetabulum, among
a mobile arthroplasty, an arthrodesis and a pseudoarthro-
plasty, each one was selected depending on the location

Copyright © 2013 SciRes.

and size of the tumor and the degree of bone destruction.
Of six cases for which a reconstruction was performed
following the pelvectomy, there were five cases for
which a recycling autograft was performed (three cases
for which a pasteurization was performed and two cases
for which an extracorporeal irradiation was performed)
and one case for which a saddle prosthesis was used. In
three cases, there were no reconstructions following the
excision of tumor. In nine cases, the anti-cancer chemo-
therapy was performed both preoperatively and post-
operatively. In six of these cases, according to the T-10
methods of Rosen et al., methotrexate (12 g/m?) was ad-
ministered twice at a 1-week interval and this was fol-
lowed by the administration of adraimycin (60 mg/m?)
and cisplatin (100 g/m?) one week later, which was de-
fined as one cycle of the treatment. Thus, a total of six
cycles were performed. In two cases, the T20 method
was performed with the addition of ifosamide (18 g/m?8
days) to the T10 method. In one case, the surgical treat-
ment was performed after an intraarterial chemotherapy
with cisplatin (120 mg/m?) was performed twice after an
interventional radiological angiography was preopera-
tively performed twice. In six patients, the chemotherapy
was not completed due to an aggravation of the systemic
status during a preoperative anti-cancer chemotherapy
following a histopathologic diagnosis. All of these six
patients died within six months. According to the histo-
pathological classification, there were nine cases of a
typical form of central osteosarcoma, five cases of os-
teogenic sarcoma, one case in which there was a concur-
rent presence of liposarcoma and one case of radiation-
induced osteosarcoma. The follow-up period was defined
as the length of time elapsed until the death occurred
following a histopathologic diagnosis. In cases in which
the final follow-up was unavailable or the death occurred
within five years, however, the follow-up period was
defined as the time elapsed until the corresponding
events were noted. Thus, we examined oncologic out-
comes (survival, recurrence and metastasis), initial
symptoms, the length of time elapsed until a diagnosis
was confirmed, complications and functional outcomes.
In cases of survival, functional outcomes were evaluated
using a questionnaire and a telephone interview which
were both performed at a final outpatient visit by patients.
In cases of death, functional outcomes were evaluated
based on the clinical findings prior to the aggravation of
systemic conditions and at a final outpatient visit. Func-
tional outcomes were defined based on the Muscu-
loskeletal Tumor Society functional classification scale
which was established by the International Symposium
on Limb Salvage (ISOLS) from 1993. This scale is com-
posed of six items such as “Pain”, “Function”, “Emo-
tional acceptance”, “Use of external acceptance”, “Walk-
ing ability” and “Gait”. Each item was scored with 0 to 5
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points based on a questionnaire. Thus, the percentile
value (%) to the normal functions was analyzed [8]. Sta-
tistical analysis was performed using SPSS 14.0, for
which a Kruskal-Wallis test was used. A P-value of
<0.05 was considered statistically significant.

3. Results
3.1. Oncologic Results

At a final follow-up in 16 patients with osteosarcoma of
the pelvic bone, there were three patients (18.8%) with
the continuous disease-free (CDF) survivals and 13 who
died of diseases (DOD). The mean follow-up period was
12.6 months (range, 2 - 60 months). Until a diagnosis
was made since the symptoms were first noted, a mean
period of six months (range, 2 - 12 months) elapsed. In
addition, there were seven cases of pain around the hip
joint, three cases of low back pain accompanied by the
radiating pain and two cases of inguinal pain. But there
were only three cases in which the pelvic mass was pal-
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pated. In addition to five cases in which the pulmonary
metastasis was detected at the time of diagnosis, there
were two cases of pulmonary metastasis that occurred on
postoperative months 4 and 10, respectively. Histopa-
thologically, these cases had TNM stages of Ilb and I,
respectively. The corresponding patients underwent the
anti-cancer chemotherapy following the excision of me-
tastatic lesions, but died on postoperative months 9 and 18.

3.2. Local Recurrence

Three cases (30%) of local recurrence occurred on post-
operative months 5, 8 and 11. By the methods of excision,
there were two cases of Type | + Il excision and one case
of Type I + 11 + 111 excision. In one case of | + Il excision,
there was a concurrent presence of the pulmonary metas-
tasis. In cases of local recurrence, the resection margin
was found to be a marginal excision. In two cases, the
anti-cancer chemotherapy was performed following the
excision of metastatic lesions. In one case, the anti-can-
cer chemotherapy was performed concomitantly with the

Table 1. Patient, tumor and treatment factors, and survival of 16 patients with pelvic osteosarcoma.

Ade/ Histologic Primary patholoaic Resection Functional Chemo Distal Local Final
Case ng type of Tumor Gra dg Tvoe Margins  Recontruction Score thera Complication Metastasis Recurrence Status
osteosarcoma  site yp (MSTS) by (Mo)f (Mo)

1 38/M Convetional  P1? 1A 1+11 Wide “) 23 T10 CDF*

2 32/F Convetional P3° 11 ) ) “) 20 T10 DOD

3 15F Osteoblastic P2° B L+ Wide osteunization o0 10 infection DOD

c THRA

4 42/M Liposarcoma P1 1A | Wide “) 26 T10 CDF
Radiation . Pasteurization Lung

5 57/F induced p2 11B I+ 11+ 1l Marginal ¢ THRA 20 T10 (5) DOD
. . Pasteurization Sciatic Lung

6 15/F Convetional P2 11B I+11  Marginal c THRA 17 T10 N. Palsy ®) 13 DOD
. . Pasturization . Lung

7 68/F Osteoblastic P2 1B I+ 11 + 11l Marginal ¢ THRA 22 T10 Infection (12) DOD

8 18/M Convetional P2 11B 1+11 Wide IORBG c THRA 18 T10 Infection DOD

9 68/M Convetional P1  nB  1+q Jntemal o 23 T20 DOD®

Marginal

10 70/F Osteoblastic ~ P3 1B 1 Wide ) 25 IACis Infection CDF

11 72/F Osteoblastic P2 11B ) ) ) ) T10 Lung DOD

12 62/F Convetional P2 11B ) ) ) ) T10 Lung DOD

13 14/M Convetional P2 11 ) ) ) ) T10 DOD

14 57/F Convetional  P3 11 ) ) ) ) T10 Lung DOD

15 13/F Osteoblastic  P1 1B ) ) ) ) T10 Lung DOD

16 37/M Convetional  P3 11B “) “) ) ) T10 Lung DOD

a: illium; b: periacetabular region; c: pubis and ischium; d: continously disease free; e: died of disease; f: measured from the time of diagnosis.
Copyright © 2013 SciRes. JCT
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lumbar sympathetic ganglion block. All the three patients
died on postoperative months 10, 14 and 20 (Table 1).

3.3. Complications

In five of a total of 16 patients, the postoperative com-
plications occurred. In four patients, the infections oc-
curred within a year postoperatively. Accordingly, these
patients were treated with a debridement and an intrave-
nous injection of antibiotics. The infections occurred in
three (60%) of five patients who underwent a recycling
autograft and one (33%) of three who underwent an ex-
tensive resection. Besides, there was one case of peroneal
nerve palsy. Eight months postoperatively, our clinical
series of patients received an advancement of the poste-
rior tibial tendon. In two patients who underwent a pseu-
do-arthroplasty following the resection, there were no
omplications that required a revision arthroplasty.

3.4. Functional Outcomes

At a final follow-up, the functional outcomes were
evaluated in ten patients except for six who died during a
preoperative chemotherapy. This showed a mean score of
21.4 points (71%). In two patients for whom the iliac
wing and the pubic region were solely resected, the mean
scores were 24 points (80%). A total of eight patients
underwent a resection including the acetabulum. Of these,
in three patients who underwent a low-temperature-
treated recycling autograft, the mean scores were 22
points (73%). Besides, the mean scores were 18 points
(60%) in two patients who underwent an extracorporeally
irradiated recycling autograft, 17 points (57%) in one

who had a saddle-type prosthesis implanted and 24.5
points (82%) in two had no reconstruction procedures.
These results indicate that the mean scores of the func-
tional outcomes were relatively lower in patients who
had a saddle-type prosthesis implanted. But this reached
no statistical significance (p = 0.372) (Table 2).

4. Discussion

Osteosarcoma of the pelvic bone is such a very rare en-
tity as to account for only 8% ~ 10% of total cases. Be-
sides, its outcomes and prognosis are much poorer as
compared with that of the extremities, which can be ex-
plained by several reasons [2,11]. Firstly, the pelvic bone
has notable anatomical characteristics. The pelvic bone is
characterized by the region with a smaller thickness, the
iliac wing in particular, and a lack of the fascia or other
anatomical structures that play a role in preventing the
invasion to the intra-pelvic and extra-pelvic space like a
barrier. This eventually leads to the spreading of os-
teosarcoma to the lumbosacral plexus outside of the pel-
vic cavity along the adjacent bony structures (sacrum and
vertebral body), joints (sacro-iliac joint, symphysis pu-
bica and hip joint), the gluteal muscle, the iliac artery,
vein and lymphatic vessels through the adjacent body
organs or retroperitoneal organs (urinary bladder, pros-
tate gland and ureter in particular) via vertebral foramen.
According to Spanier et al., a poor prognosis is expected
in cases in which the osteosarcoma of extremities had a
metastasis to more than two adjacent muscles, blood
vessels and nerves from the bony sites [3,12]. In addition,
Tayler et al. reported that a prognosis is poorer in cases

Table 2. Functional scores according to the revised ISOLS’s criteria.

Case No. Pain Function Emotinal acceptance Supports Walking Gait Total (%)

1 5 3 4 4 3 4 23 (77)

2 1 4 4 3 4 4 20 (67)

3 4 4 4 3 4 4 24 (80)

4 4 5 4 5 4 4 26 (87)

5 5 4 3 2 3 3 20 (67)

6 3 2 3 3 3 3 17 (57)

7 5 4 4 3 3 3 22 (73)

8 3 3 4 2 3 3 18 (60)

9 3 3 4 4 3 4 23 (77)

10 5 4 4 4 4 4 25 (83)
Ave. 3.8 3.6 3.8 34 35 3.6 21.4 (71)

Copyright © 2013 SciRes. JCT
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in which the osteosarcoma of extremities invaded the
adjacent soft tissue and blood vessels as compared with
those in which the size of tumor was greater than 15 cm
[3]. In the current study, based on the findings of imag-
ing study which was performed at the time of diagnosis
and surgical findings at an operation room, there was an
invasion in the internal iliac artery in seven patients and
in the sciatic nerve in two patients. In five of these nine
cases, the death occurred within a mean period of 2.4
months (range, 2 - 5 months) without completing a pre-
operative chemotherapy following a histopathologic di-
agnosis. In three of patients whto underwent a chemo-
therapy and surgical treatment preoperatively or post-
operatively, the recurrence or death occurred also had a
past history of taking the treatment for the symptoms due
to orthopedic or gynecologic diseases, which can com-
monly be encountered in a within a mean period of eight
months (range, 5 - 11 months).

Secondly, a diagnosis is delayed in cases of osteosar-
coma of the pelvic bone as compared with that of the
extremities. In regard to the length of time elapsed until a
diagnosis is made until the symptoms are noted, L.Daniel
et al. reported that a mean period of ten months (range,
one month-four years) elapsed [13] and Fahey et al. did
that a mean period of six months (range, 1 - 15 months)
elapsed [2]. Also in the current study, a mean period of
six months (range, one month - two years) elapsed for a
diagnosis to be established. This implies that a greater
length of time elapsed as compared with 2.3 months,
reported by Bielack et al., in making a diagnosis of os-
teosarcoma of the extremities [4] and 1.9 months, re-
ported by Pollock et al., in making a diagnosis of tumors
in infants and children [14]. In addition, a greater length
of time also elapsed as compared with two months that
we had experienced while making a diagnosis of os-
teosarcoma of the extremities at our medical institution.
This is because the prevalence of osteosarcoma of the
pelvic bone is approximately 4% - 10% of total cases and
this corresponds to a very low value. Our results showed
that 13 patients had a higher prevalence of the osteosar-
coma of the pelvic bone, except for three who com-
plained of the presence of a mass around the pelvis, as
compared with that of the extremities. Besides, these
patients the symptoms due to orthopedic or gynecologic
diseases, which can commonly be encountered in a cli-
nical setting, such as degenerative arthritis of the hip
joint, spinal stenosis, the intervertebral disc herniation
and pelvic inflammatory disease. Besides, there are no

notable symptoms of the osteosarcoma of the pelvic bone.

Most of the patients presented with non-specific symp-
toms. L. Daniel et al. reported that patients complain of
pain around the hip joint, back pain, inguinal pain and
radiating pain [13]. Also in the current study, there were
seven cases of the pain of the hip joint, three cases of the

Copyright © 2013 SciRes.

lower back pain accompanied by the radiating pain and
two cases of the inguinal pain. But there were only three
patients (18%) who complained of a palpable mass in the
pelvis. As described here, most cases of the osteosar-
coma of the pelvic bone were misdiagnosed as other dis-
eases. This led to a lack of the diagnosis and treatment at
earlier occasions. Moreover, there were five cases (31%)
in which there was a metastasis to other organs outside of
the pelvic cavity at the time of diagnosis. Furthermore,
there were six cases of the death occurring during a pre-
operative chemotherapy. In these cases, a diagnosis was
made in such a condition that there were a metastasis to
other organs and a notable tumor progression. Thirdly,
there is a great difficulty in obtaining a sufficient degree
of resection margin for the surgical removal of the os-
teosarcoma of the pelvic bone. In cases of osteosarcoma
of the extremities, because there is a long bone shape [10,
15-18], it is possible to make a differentiation between
the proximal and distal part in performing an extensive
resection of the tumor. In cases of osteosarcoma of the
pelvic bone, however, not only because the pelvic bone
has an elliptical shape but also because it surrounded by
such adjacent structures as the sacrum, lumbar spine,
blood vessels, nerve and muscles in a 3-dimensional
manner with no differentiation between the proximal and
distal part of the pelvis, damages to the adjacent struc-
tures would therefore be unavoidable if a sufficient de-
gree of the margin could be obtained [16,19]. This might
also lead to the occurrence of various types of sequelae.
Besides, there is also a possibility that the adjacent
structures might be contaminated even during surgery
because of a complicated anatomy of the pelvic cavity. In
particular, in cases in which the osteosarcoma invaded
the sacral cavity, vertebral canal and the iliac artery and
vein, it would be impossible to perform an extensive re-
section. According to Rizzolli et al., a 7-year survival
rate was 97% in cases of osteosarcoma in which a suffi-
cient degree of resection margin was obtained. These
authors also noted, however, that the survival rate was
significantly reduced to 71% in otherwise cases [20].
Besides, according to B.G.I et al., the rate of local recur-
rence was 13% following an extensive excision, 38%
following a debridement and 80% following an intrale-
sional excision in cases of osteosarcoma of the pelvic
bone [21]. In addition, according to Fahey M. et al., both
a positive surgical margin (PSM) and a local recurrence
were commonly found in the sacrum, lumbar spine, in-
trapelvic vessels, rectum and urinary bladder [2,11]. Ac-
cording to B.G.l. et al., a 1l-year, 2-year, 5-year and
10-year survival rate were 68%, 51%, 41% and 35%,
respectively, in cases of local recurrence. These authors
also noted that the survival rate was further decreased in
cases in which the local recurrence was concurrently
found with the metastasis. That is, a 1- and 2-year sur-
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vival rates were at most 30% and 14%, respectively [21].
In the current study, the survival rate was 50% (3/6) in
patients who underwent an extensive resection. Besides,
it was found to be 0% (0/4) in patients who underwent a
debridement or an intralesional excision. Furthermore,
local recurrence was noted in all the three patients who
underwent a debridement, all of whom died within 18
months (Table 3). Fourthly, the infections were the com-
plications that occurred the most frequently following
surgery. According to B.G.I. et al., the infections oc-
curred in 32% of patients who underwent surgery for the
management of osteosarcoma of the pelvic bone. Mrake
reported that the deep infections occurred in two of eight
patients [21]. According to Abudu et al., the complica-
tions occurred in approximately 60% of patients who
underwent the reconstruction surgery. According to these
authors, 26% of the above patients presented with such
complications as dislocation, arterial thrombosis and sci-
atic nerve palsy in a decreasing order [17]. According to
Song et al., because there are many cases in which the
adjacent muscles and soft tissues should be dissected to
obtain a margin of the excision in the surgical excision of
bone tumor as well as the atogenous bone graft, the recy-
cled bony tissue simply plays a role like a foreign body
that fills the empty space because of the soft tissue de-
fects and the devascularization despite the anatomical
reconstruction. This greatly raises risks of developing
early-stage infections. These authors therefore noted that
there is a higher degree of the risk of developing infec-
tions in cases in which the postoperative anti-cancer che-
motherapy or a massive dissection of the soft tissue were
mandatory [22,23], In our clinical series of patients, there
were four cases of infections. All of these cases were
completely treated with an intravenous injection of anti-
biotics and a debridement of the injection of antibiotics
and a debridement of the infectious sites. Besides, there
were no patients who had an internal fixator removed. In
addition, the sural nerve was partially excised to obtain a
sufficient degree of resection margin. This led to the oc-
currence of sural nerve palsy. Eight months postopera-
tively, this was followed by the advancement of posterior
tibial tendon. In three patients who had no reconstruction
procedures, however, there were no complications. Fi-
nally, in regard to the posterior functional outcomes,

generally from a perspective of the sites of tumor and the
scope of resection, there are no damages to the axis of
weight bearing in patients who underwent a single resec-
tion of the iliac wing or the pubic region. Good func-
tional outcomes could therefore be obtained despite a
lack of the reconstruction. In patients for whom it would
be unavoidable to resect the acetabulum, however, it is
very difficult to replace the hip joint which is essential
for weight bearing and functions from a long-term per-
spective [11,19,24].

It would be the most anatomical and physiologic me-
thod to perform a reconstruction using an autogenic com-
posite graft or a recycling autologous graft. If the al-
logenic bone is used, however, there are following cha-
racteristics: [10] a difficulty in obtaining the appropriate
donor bone, [7] a higher rate of infection and [8] a lack
of the applicability of the surgical procedure to cases of
severe bone destruction despite an anatomical consis-
tency. Besides, there is a higher risk of developing early-
stage infections and there is also a possibility that a
loosening of the prosthesis or bone resorption might oc-
cur because the allogenic or heat-treated autologous bone
are not viable tissue. In addition, if the allogenic or auto-
genous bone were used, it would be more difficult to
achieve a rigid fixation as compared with the long bones
of the extremities. Because the bone fusion cannot be
well achieved accordingly, a loosening or a destruction
of the internal fixator would also occur due to the resorp-
tion or non-fusion of autogenous bone. This might also
be accompanied by the problems with a long-term dura-
bility [16,24,25]. In the current study, at a final follow-up,
the mean scores were 23.6 points (78.6%) and this cor-
responded to the highest value in patients who underwent
a pseudo-arthroplasty. In addition, these values were also
found to be 21.2 points (70.6%) in patients who had a
heat-treated autogenous bone implanted, 18.4 points
(61.3%) in those who received an extracorporeal irradia-
tion and 16.4 points (54.6%) in those who had a saddle
prosthesis implanted (Table 3). A pseudo-arthroplasy
without the reconstruction following the resection had
the most excellent treatment outcomes, and it is one of
the classical methods that have commonly been used to
treat the infectious diseases in the hip joint. Because it is
expected to cause a severe shortening of the lower ex-

Table 3. Recurrence rate according to resection type.

Resection type Wide Excision Marginal Excision Intra-lesional excision

No. of Patients 5 3 1

No. of Recurr 3

Survival Rate 60% (3/5) 0% (0/3) 0% (0/0)
P-Value 0.128

Copyright © 2013 SciRes.
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tremities and a loss of the functions, there are some re-
ports, that no reconstruction is attempted for these cases,
only in a limited scope. Accordingly, there are advantages
of a pseudo-arthroplasty that a sufficient degree of the
margin of excision can be obtained, the operation time
can be shortened, the amount of blood loss can be re-
duced, the risk of bleeding can be lowered, there is no
external fixation following the surgery and patients can
immediately perform a gait after the pain disappeared [19,
26-29]. Because of the compensation of the lumbar spine
and the contralateral pelvic bone due to a loss of the ad-
ductor muscle of the hip joint and the shortening of lower
extremities, however, there is also a possibility that lower
back pain and physiologic scoliosis might occur. But
there are advantages that no further surgical treatments
are needed because of the mechanical defects unless
there is a local recurrence. In our clinical series of pa-
tients, there were two who had a pseudo-arthrosis with-
out the reconstruction procedures but presented with no
complications. These patients could perform a gait from
postoperative month 2 on. They had more excellent func-
tional outcomes as compared with those who presented
with the complications following the reconstruction pro-
cedures.

5. Conclusions

Osteosarcoma of the pelvic bone is a very rare disease
entity, for which only an insufficient number of studies
have been conducted up to present.

According to the current study, in cases of osteosar-
coma of the pelvic bone, diagnosis was delayed because
of its anatomical characteristics as compared with those
of osteosarcoma of the extremities. The initiation of di-
agnosis and treatment was therefore delayed. In addition,
both treatment outcomes and a prognosis were poorer in
cases of osteosacoma of the pelvic bone. Particularly in
cases of older age, an insufficient margin of the excision
and an invasion to the adjacent blood vessels and nerve,
functional outcomes were poorer. In patients who achie-
ved a pseudo-arthrosis without the reconstruction proce-
dures, as compared with patients who underwent a re-
construction following a resection of the tumor, the inci-
dence of complications was lower and the degree of sat-
isfaction with functional outcomes was higher.

In making a diagnosis of the osteosarcoma of the pel-
vic bone as the earliest as possible, it might be necessary
to perform a blood test for such markers as alkaline
phosphatase or lactate dehydrogenase as well as meticu-
lous imaging studies (e.g., a computed tomography or a
magnetic resonance imaging) under the suspicion of ab-
normalities in the pelvic cavity in patients who visited
the outpatient clinic with chief complaints of the pain in
the pelvis or hip joint or the lower back pain. In addition,

Copyright © 2013 SciRes.

it might be preferable to perform an intraarterial chemo-
therapy following a preoperative interventional radio-
graphic angiography to a preoperative systemic chemo-
therapy following the diagnosis. This would be helpful in
reducing the size of tumor with the direct action of anti-
cancer drugs on the tumor, performing an extensive re-
section while preserving the adjacent muscle and soft
tissue, minimizing the occurrence of postoperative com-
plications and improving the functional outcomes. If se-
vere defects are expected to occur following surgery, it
might be recommended not to perform a reconstruction
following the resection.
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