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INTRODUCTION:  The  hip transposition  is  a limb  salvage  procedure  for  periacetabular  malignancies.  Here
we present  the  case  of  a patient  that  already  had  a preexisting  ipsilateral  rotationplasty.
PRESENTATION  OF CASE:  A 16 year  old  male  patient  with  an  Osteosarcoma  of  the  left  distal  femur  was
treated  with  wide  surgical  resection  of  the  tumor  and  rotationplasty  (Salzer/Winkelmann  type  A1).
Despite  adjuvant  chemotherapy  (EURAMOS  protocol)  he  was  diagnosed  with  metachronous  metastases
in  the  lung  and in  the  left  ilium  affecting  the  acetabulum.  As  a limb  salvage  procedure  the  patient  received
an  internal  hemipelvectomy  Enneking  PI-II and  an  attachment  of  the  femoral  head  with a Trevira  tube  to
the  sacrum  using  suture  anchors.  After  six  weeks  a prosthesis  was  fitted  and gradually  full  weight  bearing
was  allowed.  The  patient  achieved  a good  functional  result  as he  was  able to  walk  freely  for  three  more
years  before  he  passed  away.
DISCUSSION:  The  hip  transposition  procedure  does  not  require  the  implantation  of a  large  tumor  pros-
Reconstruction thesis  and  thus  avoids  the problem  of an  increased  risk  of  infection.  Even  with  preexisting  ipsilateral
rotationplasty  a good  functional  outcome  that  allowed  the patient  full  weight  bearing  could  be  achieved.
CONCLUSION:  If  there  are  already  existing  deformities,  such  as  rotationplasty  on the  same  leg,  the  hip
transposition  procedure  can  be considered  for periacetabular  malignancies,  as  it  can  achieve  satisfactory
results.

© 2020  The  Author(s).  Published  by  Elsevier  Ltd on behalf  of  IJS Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

The hip transposition is a limb salvage procedure for periac-
etabular malignancies that leads to satisfactory functional results
and does not require the implantation of large tumor prostheses
that are associated with an increased risk of infection. However,
this procedure was never described in a patient that already had
Borggreve-Van Nes Rotationplasty on the same leg.

The work was reported in line with the SCARE 2018 criteria [1].

2. Presentation of case
A 16 year old boy without previous diseases and drug history,
non-smoker and without genetic predisposition presented with
load dependent pain and swelling of his left thigh. An extra artic-
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lar Osteosarcoma of the left distal femur was  diagnosed after
adiological imaging (MRI scan, radiography) and incisional biopsy.
e wished to receive a biological reconstruction via rotationplasty
fter speaking to other patients that reported satisfaction with this
ethod. After a wide surgical resection of the tumor, reconstruc-

ion of the left leg was therefore achieved with a Borggreve-Van Nes
otationplasty performed by the leading surgeon Gosheger, classi-
ed by Salzer and later Winkelmann as type A1 [2,3]. This procedure
omprised plate-fixation of the 180◦ externally rotated lower leg to
he femur shaft to allow the ankle to function as a knee joint. The

edial and lateral heads of the gastrocnemius were augmented
o the origins of the rectus femoris and sartorius muscles at their
rigins. The patient received adjuvant chemotherapy according to
he EURAMOS protocol to lower the risk for tumor recurrence (pre-
peratively two 5-week cycles of cisplatin 120 mg/m2, doxorubicin
5 mg/m2, methotrexate 12 g/m2 × 2 (MAP) and post-operatively
wo  further cycles of MAP  and two  cycles of MA). The femoro-tibial

usion healed uneventful and the patient started full weight bearing

ith an exoprosthesis.
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Fig. 2. Schematic drawing of the preexisting Borggreve-Van Nes rotationplasty (left)
and the hemipelvectomy PI-II and hip transposition type 2a (right), attaching the
femoral head wrapped into a Treviva tube (polyethylene terephthalate mesh) and
s
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Fig. 1. MRI of the pelvis, extension of the osteosarcoma metastasis in the left ilium
(arrows) in coronal (top) and axial (bottom) view before internal hemipelvectomy.

One year later the patient presented with fatigue and pain in
the left pelvis. He was diagnosed with a recurrence of the osteosar-
coma presenting with lung metastasis and a huge metastasis of the
left Ilium extending close to the acetabulum (Fig. 1). These metas-
tases were not visible on the initial MRI  one year earlier. Due to
the young patient age and a high demand for a good functional
result, the decision was made to resect the iliac metastasis via inter-

nal hemipelvectomy type I-II according to Enneking (including the
ilium and the acetabulum), leaving on the left side of the pelvis the
sacrum and partially in pubic bone and ischium [4]. The supra iliac
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Fig. 3. Radiographs of the pelvis in a.p. direction before (left) and after (rig

740
uture anchors to the sacrum.

rest approach from the sacrum to the groin was  used by Gosheger
s described by Winkelmann et al. [5]. Reconstruction was per-
ormed via the hip transposition procedure (Type IIa) forming an
rtificial capsule with a Trevira tube (polyethylene terephthalate
esh, Implantcast, Buxtehude, Germany) that attaches the proxi-
al  femur with cortical bone anchors to the sacrum [6]. The femoral

ead was wrapped directly into the mesh and fixed with tight non-
bsorbable sutures as described earlier (Figs. 2 and 3) [7]. A type 1
ip transposition procedure, where remaining parts of the acetab-

lum are attached to the sacrum to allow better containment of
he transposed femoral head, was  not possible, as, meaning this
tructure was no sufficient barrier for the osteosarcoma anymore.

ht) hemipelvectomy PI-II and hip transposition procedure type 2a.
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Fig. 4. Patient standing with prost

The musculus gluteus maximus is essential for soft tissue cov-
erage, therefore supplying structures were preserved. A further
inevitable shortening of the leg of 4 cm occurred, however due to
the massive shortening that the patient had already coped with
after the rotationplasty, this new condition was relatively quickly
tolerated by the patient.

After one wound revision due to delayed wound healing at the
cranial portion of the approach, the wound healed uneventful. Scar
tissue formed in the wound bed and grew into the Trevira tube, thus
stabilizing the neo-hip joint. After six weeks of resting in bed with-
out a cast, the patient gradually started to mobilize. A custom-made
prosthesis was fitted, and the patient started to walk with crutches
with increasing weight bearing within the pain free margins. He tol-
erated the postoperative phase very well. After another two months
the patient was walking freely at home and used crutches only for
his comfort when leaving home (Fig. 4). His walking distance with
the prosthesis was unlimited and he was he was satisfied with the
outcome. However, three years later he died after a rapid disease
progress despite additional chemotherapy. He kept the ability to
walk with prosthesis until one week before passing away. Written
informed consent was obtained from the patient’s mother for pub-
lication of this case report and accompanying images. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal on request.

3. Discussion
The hip transposition procedure is an established treatment
option for periacetabular tumors of the pelvis as it allows a bio-
logical and functional reconstruction of pelvic defects after wide
resection [4,5].

4

a

741
after hip transposition procedure.

In this case the patient had a recurrence of the osteosarcoma in
he ilium and pulmonary metastases resulting in a very poor life
xpectancy. The 5-year overall survival in the case of lung metas-
ases is approximately 30%, compared to 70% in patients without

etastasis [8–10].
A procedure was needed that allowed early rehabilitation, good

unction and also a relatively low risk for major complications, pri-
arily infection [11]. The hip transposition procedure in general

chieves good functional results especially in young patients com-
ared to no reconstruction (flail hip) and at the same time poses a

ower risk for infection compared with endoprosthetic reconstruc-
ion [11].

Superificial skin infection or delayed wound healing seem to be
he norm rather than the exception due to the extensive approach
nd soft tissue and bone resection [12]. Therefore, adequate dead
pace management and soft tissue coverage is essential to prevent
eep infection. The musculus gluteus maximus was used to cover
he Trevira tube. Skin closure was fascilitated by the inevitable
hortening of the leg of 4 cm.

In general, to achieve a functionally good result after internal
emipelvectomy the preservation of the femoral nerve, arteria and
ein is necessary. In this case with preexisting rotationplasty the
nkle joint served as a knee joint, thus the protection of the sciatic
erve was very important to achieve movement of the exopros-
hesis. The preservation of the sciatic nerve also prevented from
evelopment of phantom pain compared to external hemipelvec-
omy.
. Conclusion

This is the first description of a hip transposition procedure as
 limb salvage procedure in a patient that had rotationplasty on
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the same leg one year earlier, resulting in a good function and
unlimited walking distance for three more years before the patient
passed away. Thus, the hip transposition procedure can be consid-
ered in cases of periacetabular malignancies, despite preexisting
leg deformities such as an ipsilateral rotationplasty.
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