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Abstract

Introduction: The aim of the study was to report the clinical and functional outcomes in patients undergoing limb
salvage with various reconstruction techniques in primary malignant bone tumor.

Materials and methods: This study was performed between 2011 and 2018 on 52 patients with primary malignant
bone tumors admitted to the Department of Orthopaedics and Traumatology of University Emergency Hospital,
Bucharest. All the patients underwent surgical treatment (resection-reconstruction technique) followed by oncologic
therapy. The mean follow-up was 3 years and 8 months and the minimum follow-up was 12 months.

Results: The best results were obtained in patients in whom resection of the tumor followed by reconstruction was
possible, without affecting the adjacent joint through arthrodesis or arthroplasty. These patients had an average
MSTS score of 75.2%. The patients who underwent reconstruction procedures by endoprosthesis also had good
results with an average MSTS score of 72.3%, while patients with arthrodesis obtained rather modest results — the
average MSTS score being 67.3%. When taking into consideration the location of tumors, the best MSTS scores were
obtained in patients with tumors of the distal radius — 80%, followed by femoral and humeral diaphysis — 75.6%,
distal femur — 75.2%, proximal femur — 73.3%, proximal humerus — 72.3%, tibial diaphysis — 72.2%, distal tibia — 70%
and proximal tibia 68.7%.

Conclusions: The orthopedist must judiciously chose the surgical technique, taking into consideration the anatomical
particularities and the needs of the patient. Given the functional results and the emotional acceptability,
reconstruction with tumor prosthesis represents the first option.
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Introduction the total cancers, having an incidence of 10

cases per million per year [1]. These have a

Primary malignant bone tumors affecting  major social and economic impact because
the limbs account for a small percentage of
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they mostly affect young adults who are
professionally active.

While  developing  the  diagnostic
techniques and the oncologic therapies, life
expectancy of patients with malignant bone
tumors rose considerably, leading to the need
of perfecting the reconstruction techniques of
bone defects, secondary to the removal of
bone tumors, in order to obtain superior
functional results and thus improve the quality
of life [2].

Reconstruction with tumoral prosthesis
represents the first surgical option, granting
the preservation of articular mobility, ease and
rapidity of intraoperative modular prosthesis
assembly in order to restore the limb’s length,
the early initiation of medical rehabilitation
with resumption of daily activity. However,
there are cases when arthrodesis is preferred
to the reconstruction with tumoral prosthesis,
such as major deficiency of knee extensor
muscles or tumors massively incorporating the
soft tissues.

Materials and methods

This study was performed between 2011
and 2018 on 52 patients with primary
malignant bone tumors admitted to the
Department of Orthopaedics and
Traumatology of the University Emergency
Hospital, Bucharest. Following the clinical and
imaging exams, the patients were diagnosed

Table 1. MSTS score - upper extremity

with bone tumors that affected the limbs.
Biopsies were performed and followed by a
pathological examination of the tumoral
samples, hence establishing the definite
diagnosis. According to the type of tumor, we
included: 21 patients with osteosarcoma, 18
patients with chondrosarcoma, 6 patients with
Ewing sarcoma, 3 with malignant fibrous
histiocytoma, 2 with fibrosarcoma and 2 with
primary malignant lymphoma of the bone. All
the patients underwent surgical treatment
(resection-reconstruction technique) followed
by oncologic therapy. The mean follow-up was
3 years and 8 months, the minimum follow-up
being 12 months.

The  reconstruction  technique  was
performed in femur in 32 patients, tibia in 13
patients, humerus in 6 patients and radius in
one patient and consisted in modular
prosthesis in 33 cases, resection arthrodesis in
15 cases and intercalary grafts, or cement
spacer in 4 cases.

Results

In order to quantify the one-year
postoperative results, we used the Musculo-
Skeletal Tumor Society rating scale (MSTS)
(Table 1,2). This scale was introduced in 1993
as a specific parameter that evaluates the
functional and emotional postoperative status
in patients with bone tumors of the limbs.

Score Pain Function Emotional I-_|a.nd. Manu_al Llf.tl.ng
positioning dexterity ability
5 No pain No restriction Enthused Unlimited Unlimited Normal load
4 Intermediate Intermediate  Intermediate Intermediate Intermediate Intermediate
Not above
Modest/Non- Recreational e shoulder or no/ Loss of fine .
3 o . Satisfied ) Limited
disabling restriction Pronation/ movements
supination
2 Intermediate Intermediate Intermediate Intermediate Intermediate Intermediate
. . Partial . Cannot .
1 Moderate/Disabling restriction Accepts Not above waist pinch Helping only
. . Total . nn
o Severe disabling o.ta. Dislikes None CEmas Cannot help
restriction grasp
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Table 2. MSTS score - lower extremity

Score Pain Function Emotional Supports Walking Gait
5 No pain No restriction Enthused None Unlimited Normal
4 Intermediate Intermediate  Intermediate  Intermediate  Intermediate  Intermediate
Modest/ Non- Recreational - - Minor
3 . /_ At Satisfied Brace Limited inor
disabling restriction cosmetic
2 Intermediate Intermediate  Intermediate  Intermediate  Intermediate  Intermediate
. . Partial One cane or . Major
1 Moderate/ Disabling - Accepts Inside only Jor
restriction crutch cosmetic
. . Total - Two canes or Not Major
o Severe disabling o Dislikes W : )
restriction crutches independent handicap
In our study, the MSTS scale was an increased grade of satisfaction and

calculated while taking into consideration the
type of surgical intervention and the affected
bone. The best results were obtained in
patients in whom resection of the tumor
followed by reconstruction was possible
without affecting the adjacent joint through
arthrodesis or arthroplasty. These patients
had an average MSTS score of 75.2% (the
lower and upper limits were 70%, respectively
80%). The patients who underwent
reconstruction procedures through
endoprosthesis also had good results with an
average MSTS score of 72.3% (the lower and
upper limits were between 66.67% and
76.67%), while patients with arthrodesis
obtained rather modest results — the average
MSTS score being 67.3% (the lower and upper
limits were 56.67% and 70%).

When taking into consideration the
location of tumors, the best MSTS scores were
obtained in patients with tumors of the distal
radius — 80%, followed by femoral and
humeral diaphysis — 75.6%, distal femur —
75.2%, proximal femur - 73.3%, proximal
humerus — 72.3%, tibial diaphysis — 72.2%,
distal tibia — 70% and proximal tibia 68.7%.
The poor MSTS scores were obtained in
patients with reconstruction of proximal tibia,
and this can be related to the insufficiency of
extensor mechanism.

Discussions

In our study, the functional results one year
after surgery were good and very good with an
average of 72.3%, which can be translated into
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emotional acceptability, thus being similar
with the results that Puri obtained in 2018 [3]
and Bekmez in 2016 [4]. Regarding the type of
fixation of tumor endoprosthesis, the
recommendation is to use acrylic cement in
old patients with osteoporosis, in those who
underwent radiotherapy or in patients in
whom the shape of the medullary canal makes
it impossible to firmly fixate an uncemented
prosthesis. On the other hand, the
uncemented prosthesis has a lower rate of
loosening, thus being recommended in young
patients with superior bone quality [5].

The most frequent location of tumors of
the upper limb is the proximal humerus. The
poor results obtained after reconstruction with
tumor prosthesis are the consequence of the
removal of the rotator cuff, due to oncologic
security. In this situation, the best option is
arthrodesis of the shoulder that leads to a
stable and free of pain limb and a certain
mobility of the scapulothoracic joint and
favorable functional results [6].

The tibiotalocalcaneal arthrodesis in bone
defects of the distal tibia have the advantage
of a solid stability of the lower limb, as well as
a good functional result. In 2006, Shalaby
indicated an average MSTS score of 70% [7],
while in 2018, Xu noted an average score of
74.3% [8]. After reconstruction with tumor
endoprosthesis, Abudu indicated an average
MSTS score of only 64% [9].

Arthrodesis is not only reserved in case of
tumors affecting the proximal humerus or
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distal tibia, but also as an alternative in case of
infectious or mechanical failure of tumor
prosthesis. Most frequent types of arthrodesis
are when using bone graft or acrylic cement.
The advantage of using bone graft comes from
the preservation of the bone stock, thus
obtaining satisfactory functional results. In our
study, the patients with arthrodesis obtained a
medium MSTS score of 67.3%. The major
disadvantage is delayed weight bearing of the
lower limb until integration and consolidation
of the bone graft, hence leading to a delay in
resumption of daily activities. Chemotherapy
and radiotherapy may cause failure of
reconstruction by interfering with the
osteogenesis of the graft-bone junction and
increasing the time of consolidation [10].

The acrylic cement that is used in
arthrodesis has various advantages such as:
reduction of intraoperative time, surgeryof a
single anatomical segment without the
necessity of a bone graft sampling, early
initiation of medical rehabilitation and
resumption of daily activities and also lower
costs. Acrylic cement does not need
integration; hence, the procedure is not
affected by chemotherapy. In order to obtain
optimal results, acorrect sizing of the cement
spacer is needed. Donati observed that most
of the postoperative complications were due
to the inadequate sizing of the cement spacer
[11]. Another advantage of using acrylic
cement is represented by thelower rate of
postoperative complications. Capanna
indicated an incidence of 14% of infections in
the case of arthrodesis with acrylic cement
compared with 26% in the case of arthrodesis
with bone graft [12].

The main advantage of reconstruction with
intercalary grafts, when this is possible, is that
by this technique the adjacent joint is
preserved, with a very good functional
outcome. The disadvantage consists in high
rate of non-union that can occur in 17% of the
cases [13].
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The risk factors that can lead to delayed
union or non-union are: type of graft, fixation,
length of resection, associated chemotherapy
[10].

Conclusions

Reconstruction of limbs in orthopaedic
oncology can be obtained through a vast
variety of techniques. The orthopedist must
choose judiciously the surgical technique,
taking into consideration the anatomical
particularities and the needs of the patient.

Reconstruction  with  tumor  prosthesis
represents the first option, given the
functional results and the emotional

acceptability.
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