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Abstract

A 45-year-old male patient with low-grade central osteosarcoma (LGCO) in the periacetabular region underwent wide resection, fresh
frozen hemipelvis allograft reconstruction, and total hip prosthesis. To the best of our knowledge, this case is the first example of low-
grade osteogenic sarcoma in flat bones. Aseptic loosening of the acetabular cup was observed 44 months after the operation, and it was
revised with a constrained acetabular cup. Recurrent subluxation due to constraint ring failure and cup malposition was observed at 89
months after the revision surgery. Revision operation was performed with cage + non-constrained cup. Twelve years after the first op-
eration, he is in exceptionally functional and disease-free condition. He can walk unlimited distances without pain. Radiographs show
complete union at the junction of the allograft and disease-free bone.

In conclusion, fresh frozen hemipelvis allograft is one of the best reconstructive options following hemipelvectomy because of its poten-
tial durability and capacity to restore pelvic stability and preserve functionality.
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Low-grade intramedullary (central) osteogenic sarcomas
(LGCO) represent less than 2% of all osteosarcomas.[?!
Although pelvic tumors constitute 5%-10% of all ma-

INTRODUCTION

Osteosarcoma, characterized by osteoid production by
atypical, malignant osteoblasts, is the most common pri-
mary malignant bone tumor.[) Osteosarcomas represent
a heterogeneous group of tumors with different biological
behavior and treatment. Besides the most common con-
ventional intramedullary high-grade osteogenic sarco-
mas, there is a group of low-grade tumors that have been
described as a histological variant of osteosarcomas. This
group consists of low-grade intramedullary osteosarco-
ma and various forms of surface osteogenic sarcomas.

lignant bone tumors, the most common ones are chon-
drosarcoma, Ewing sarcoma, and osteosarcoma.l’l The
prognosis and survival of patients with bone sarcomas in
this region are worse compared to extremity sarcomas.*!
However, LGCO’s localize to long bones, and to the best of
our knowledge, they have not been reported in flat bones.
Treatment of LGCO is wide resection unless dedifferentia-
tion is detected.

Reconstruction of defects in the bony pelvis is one of
the most complex issues in orthopedic surgery. The mor-
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bidity of pelvic resection and reconstruction is very high
and should only be performed in the presence of adequate
technical and physical equipment, as well as a team capable
of providing an experienced oncologic multidisciplinary
approach. Various reconstruction methods have been de-
scribed in the literature after pelvic resections. These are
flail hip, sacral transposition, iliofemoral and ischiofemo-
ral arthrodesis and pseudoarthrosis, and massive implants
(pelvic allograft or allograft prosthetic composite, autoclave
or irradiated autograft, pelvic prosthesis, and saddle type
prosthesis).>7]

In this study, follow-up findings of hemipelvis allograft
applied to a 45-year-old male patient with low-grade (med-
ullary) osteosarcoma in the periacetabular region were re-
ported. To the best of our knowledge, this case is the first
case of medullary osteosarcoma located in the pelvis in the
literature. The patient was informed that the data related
to the case would be published, and consent was obtained.

CASE REPORT

A 45-year-old male patient presented with the complaint of
right hip pain. Initially, right groin pain was observed. Over
time, his complaints increased. He stated that he also had
pain at night and at rest. On physical examination, there was
antalgic gait on the right side and a tender mass on the right
ilium. Radiographs, magnetic resonance imaging (MRI), and
computed tomography (CT) revealed a large, destructive le-
sion of 9x8x4 cm extending from the dome of the acetabu-
Ium to the ilium in the right hemipelvis (Fig. 1).

Open biopsy was reported as low-grade sarcoma. Histo-
logical examination revealed that parosteal osteosarcoma
and low-grade osteosarcoma (well differentiated, medul-
lary) could not be differentiated. Metastatic staging study
was performed with thoracic and whole abdomen tomog-
raphy and body technetium-99m bone scan. It was deter-
mined as IA according to Musculoskeletal Tumor Society
(MSTS) staging.!¥!

The multidisciplinary committee consisting of medical on-
cology, radiation oncology, radiology, and pathology special-
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ists and orthopedics decided that neoadjuvant chemotherapy
and radiotherapy would not be beneficial because the lesion
was low grade and the lesion should be resected. Wide mar-
gin resection (type I-II resection) was performed. The abduc-
tor mechanism and the sartorius and rectus femoris muscles
were dissected from the pelvis to expose the ilium and ac-
etabulum. Under fluoroscopic guidance, the hemipelvis was
cut at the level of the triradiate cartilage with a saw. A cut
was made with a saw, parallel to the articular line with the
sacrum, medial to the superior ilium, and some disease-free
ilium was preserved lateral to the sacrum. The remaining
soft tissue appendages were also separated and the hemipel-
vis containing the tumoral tissue was removed as a block.
Although the acetabulum and most of the upper portion of
the hip capsule were removed by resection, a significant por-
tion of the native acetabulum below the level of the triradiate
cartilage remained intact. The resulting defect was recon-
structed with a fresh-frozen osteoarticular allograft (irradiat-
ed allograft for sterilization) from an adult right hemipelvis.
The iliac wing and acetabulum of the allograft were trimmed
to fit the patient’s defect and allow proper coverage of the
femoral head in a stable position. The graft was fixed with
a screw and 2 plates from the upper part of the allograft to
the remaining natural ilium in the superiomedial region. In
addition, the graft was fixed to the remaining natural inferior
acetabulum and ramus with 2 plates inferiorly. A cemented
acetabular cap was placed. Total hip prosthesis was applied
and abductor mechanism was repaired. Total operation time
was 370 minutes and estimated blood loss was 2000 mL.
Histopathological examination of the specimen revealed low-
grade (central) osteosarcoma. Surgical margins were clean.
There were no neurovascular complications in the post-oper-
ative evaluation. There was no brevity. No skin healing prob-
lem was observed (Fig. 2).

At six months, it was observed that the graft was united
(Fig. 3). His MSTS score was 85.°!

The patient presented with right inguinal pain at the 44th
month of follow-up. Radiographs showed acetabular loosen-
ing between the allograft and cement interface of hip arthro-
plasty. A revision operation was performed with a constrain
cup (Fig. 4).

Figure 1. A. Preoperative axial computer tomography of a 45-year-old patient with right periacetabular osteogenic sarcoma. B, C.

Intramedullary osteogenic sarcoma in the right periacetabular region in coronal and axial T2 contrast-enhanced magnetic resonance

images of the same patient.
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Figure 2. A. Fresh frozen hemipelvis allograft; B. Type I, II resection with the diagnosis of stage la osteosarcoma and post-operative
radiograph after reconstruction with hemipelvis allograft; C. No wound healing problem was observed in the post-operative period.

Figure 3. A. Union of the junction between the allograft and disease-free bone is seen in the postoperative control radiograph at 6
months; B. Excellent functional result was obtained with 85% MSTS score. The patient walks without any assistive device.

Figure 4. A. Aseptic loosening complication at the allograft and cement interface of hip arthroplasty at 44 months of follow-up of our
patient who underwent type I + II resection; B, C. Intraoperative images; D. Revised with constrained muller cup.
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Recurrent subluxation due to constraint ring failure and
cup malposition was observed 89 months after the revision
operation. The plaque in the posterior colon was removed
and revised with Cage + non-constrained muller cup (Fig. 5).

The patient is still under disease-free follow-up for 12
years. His MSTS score is 85. He walks pain-free and is satis-
fied with his life.

DISCUSSION

With the development of chemotherapy, imaging, and sur-
gical reconstruction techniques, it was in the early 1980s
that allografts adapted to limb-sparing procedures.!'! Since
then, the allograft reconstruction procedure has been in-
creasingly used as an alternative to amputation and metallic
implants in patients with bone tumors. Despite improved
survival, internal hemipelvectomy for pelvic tumors poses
one of the greatest technical challenges in orthopedic on-
cology. The difficulties brought by the complex anatomy of
the pelvis and the large size of the pelvic tumors, which are
usually detected late, make resection and reconstruction
difficult, and it is not always easy to achieve local control. As
in our patient, type II resection often results in disruption of
the pelvic ring and requires reconstruction to restore pelvic
stability. If the bone bridges the periacetabular region and
the sacrum, the stability of the pelvic girdle is maintained.
However, if continuity is impaired, the lower extremity may
migrate proximally with weight-bearing, resulting in leg
length discrepancy and pelvic pain. Patients with a stable,
reconstructed pelvis have significantly better MSTS func-
tional scores than patients without pelvic reconstruction.!!]
In the reconstruction of pelvic defects, surgery is performed
with various methods such as iliofemoral and ischiofemoral
arthrodesis, massive allografts, custom-made pelvic pros-
theses, saddle type, or modular pelvic prostheses. However,
serious early and late complications have been reported in
all of these methods. Flail hip is an ancient method associ-
ated with severe limb shortness and disability, located at the
opposite extreme of the concept of pelvic stability. Although
iliofemoral and ischiofemoral arthrodesis, which can be
considered palliative, is a better option than amputation, it
has become less preferred by patients and surgeons today.
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In resections where the proximal part of the ileum can be
preserved (type IL, type III), reconstruction with saddle-type
prostheses is possible, but severe instability and progressive
bone resorption in the residual ileum cause poor long-term
outcomes. Primary stability and long-term implant loosen-
ing are the main problems in pelvic prostheses. Reconstruc-
tion with pelvic massive allograft provides complete resto-
ration of the anatomical architecture of the pelvis, preserves
bone stock and limb length, and is a successful method in
achieving satisfactory functional results when combined
with the hip prosthesis in acetabular resections.!>7!?! In the
current study, a hemipelvis allograft was reconstructed and
a stable pelvis was obtained. There was no shortness or pain,
and the patient had a highly satisfactory functional score.

The structural integrity of acetabular allografts depends
on the union of the osteotomy lines and the ability of the
graft to tolerate this load at the time of loading. Studies
on revision hip arthroplasty have shown that structural
allografts can fuse and incorporate into host bone. Wher-
ever possible, the allograft should be stabilized with rigid
internal fixation, and adequate protection against loading
should be provided to accelerate union at the osteotomy
sites.!') In this study, the anterior and posterior columns
were stabilized with a plate each, while the ilium was also
stabilized with a plate and screw. The complete union was
seen at 6 months postoperatively.

If a periacetabular resection, i.e. type II resection, has
been performed and hip arthroplasty will be required, the
easiest and fastest method is bipolar arthroplasty. Using a
large head also increases stability. If standard hip arthro-
plasty is to be performed, a cemented cup fixation that
provides instant fixation is the best option. Cemented hip
arthroplasty was performed in this study. Aseptic loosen-
ing was observed in the postoperative 44th month, and
constraint ring failure and cup malposition were observed
in the 89th month after the revision. The patient is satisfied
with his condition after the last revision.

Although multimodal therapy, including chemotherapy
and local control, is very important in improving the sur-
vival rate in patients with osteosarcoma, the treatment for
localized medullary osteogenic sarcoma is wide resection.
Chemotherapy or radiotherapy is not indicated. With ap-
propriate treatment, LGCO shows a good prognosis with

Figure 5. A. Pelvic ring failure and cup malposition 89 months after the revision operation; B. Revision intraoperative image with cage

+ nonconstrained cup; C. Post-operative radiograph.
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5- and 10-year survival rates of 90% and 85%, respective-
ly.[114] If incomplete resection is performed, there is a risk
of differentiation into a high-grade sarcoma. In addition,
local recurrence and metastasis can be seen after inade-
quate resection. In the current case, the tumor was resected
with wide margins, chemo-radiotherapy was not applied
and it is still under disease-free follow-up for 12 years.

LGCO usually presents between 18 and 45 years, there
is no male or female predilection.!'*! In our case, it was a
45-year-old male patient.

Pelvic resections and reconstructions in the same ses-
sion are associated with long operative time and severe
bleeding rates, even for experienced surgeons. In the liter-
ature, the average surgical time varies between 5-10 hours,
depending on the type of reconstruction, and the average
amount of blood loss varies between 2500 and 8000 mL.[!*!
In this case, it is seen that the duration of surgery and the
amount of bleeding were lower than in the literature. This
may be due to the fact that all surgical procedures are per-
formed through the same incision and without the need
for additional assistance (general surgeon, plastic surgeon,
spinal surgeon, vascular surgeon) and serious attention has
been paid to hemostasis. At the same time, good preopera-
tive planning and knowledge of anatomy may be the reason
why our operation statistics are better than those reported
in the literature.

Good function depends on the stability of the recon-
struction and the function of the muscles involved to move
the hip. Satisfactory functional results have been obtained
in the reconstructions in which a good abductor, flexor,
and extensor strength can be achieved in the hip. If we look
at the functional scores after reconstruction with allograft:
62% in the series of Bell et al., 72% in the series of Donati
et al., and 56.4% in the series of Langlais et al.l>7!) In the
present case, the functional score is 85, the patient can walk
without support and is painless.

Reconstruction procedures performed after major resec-
tions of bone tumors have a high risk of complications, in-
cluding reconstructions with allografts. The most common
complications are fracture (19%), nonunion (17%), infec-
tion (11%), and instability (6%). Despite all the failures,
the amputation rate due to tumor-related complications is
only 7%. In various studies, acetabular complications were
reported at a rate of 0-67%.>71°! In this case, aseptic loos-
ening developed in a young active and overweight patient
at the postoperative 44th month, and recurrent subluxation
requiring revision was observed at the 89th month after the
operation.

CONCLUSIONS

With the results obtained, despite the high complica-
tion rates specific to all pelvic resections, we recommend
allograft reconstruction especially in young patients and
tumor types that do not require adjuvant treatment as much
as possible and have high survival rate compared to other

reconstruction options. Fresh frozen hemipelvis allograft is
one of the best reconstructive options following hemipel-
vectomy because of its potential durability and capacity to
restore pelvic stability and preserve functionality.
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Pe3tome

BonbHOMY 45 JIeT ¢ LeHTPaNbHOI OCTe0CapKOMON HM3KOII cTelleHM 3710KadecTBeHHOCTH (LGCO) B mepuarierabynsapHoit o6macTy
BBIIIO/THEHA IIMPOKAsA Pe3eKIs, PeKOHCTPYKLNA a/UIOTPAaHCIIAHTATOM CBEKe3aMOPOYKEHHOJ IIOJIOBMHBI Ta3a M TOTa/lbHOE IpOTe-
3MpoBaHNe Ta3obeApeHHOro cycTaBa. HackonbKo HaM M3BECTHO, STOT C/Tydail ABAETCA NEePBLIM IIPYMEPOM OCTEOTEHHOI CapKOMBI
HM3KOJI CTEIIeH! 37I0KadeCTBEHHOCTH B IUIOCKUX KOCTAX. Yepes 44 Mecsla II0C/Ie OIlepalyiy HabIIONaoCh aCeNTHIeCKOe PACIIAThI-
BaHNe BEPTIY)XHOI BIIaJMHbI, KOTOPOe OBIIO MICIIPAB/IEHO Ha CXKATe BEPTIY>KHOJ BIIAJMHBI. PelMBYUpPYIOMNIT IOBBIBUX U3-3a
HeCOCTOATENTbHOCTY OTPaHIYNTEIBHOTO KOJIbLA VI HEIPaBIIBHOTO MOJIOXKEHN A YLKy Hab/ofacs yepes 89 MecAIleB MOC/Ie PeBY3HI-
OHHOJI onepanyy. PeBI3MOHHYIO OIlepalLio BBIOHAMN C MCIIONb30BaHMeM KelJKa + HeorpaHndeHHas Jaiuka. Yepes 12 ner mocrne
IIepBOJI ONepalyy MAIMeHT HaXOAUTCA B VICK/TIOUNTENTbHO QYHKIMOHAIBHOM Y 6e360/1e3HeHHOM cOCTOAHVM. OH MOXKET IIPOXOIUTD
HeoTrpaHMYeHHOe PaccTosAHMe 6e3 60/, PeHTreHOrpaMMBI ITOKa3bIBAIOT TIONTHOE CpallleHyIe B MeCTe COe[HeHNA a/UIOTPaHCIUIAHTaTa
U 3[I0pPOBOJi KOCTH.

B 3akimoueH1e, CBeXe3aMOPOXKeHHBIIT a/UI0TpaHcIIanTaT Hemipelvis sB/iseTcss OGHMM 13 TyYINNX PEeKOHCTPYKTUBHBIX BapHAaHTOB
OC/IEe TeMUTIETbBIKTOMMY 113-3a €rO MOTEHI[MATbHO JOITOBEYHOCTH U CIIOCOOHOCTY BOCCTAHAB/INBATh CTAOMIBHOCTD Ta3a 1 COXpa-
HATb QYHKIMOHATBHOCTD.

KnwoueBble cnoBsa

OCTeOTeHHasA CapKOMa HU3KOJI CTelleHM 37I0Ka4eCTBEHHOCTH, IIeHTPabHasA OCTe0CAPKOMA HU3KOI CTelleHM 37I0Ka4eCTBEHHOCTH, MH-
TpaMeny/UIAPHBINA, PEAKUI TOATUIL
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