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ABSTRACT

Limb-saving therapy for primary bone tumours
is the treatment of choice. We aimed at
analysing the quality of life of this group of
patients by combining three different
tools. Thirteen patients with a primary bone
tumour of the extremity, 5 patients with
osteosarcoma of proximal tibia and 8 with
osteosarcoma of distal femur who had
undergone  endoprosthetic  reconstruction
between 2017-2018 were included in this
retrospective study. Parallel recording of the
MSTS score, TESS and SF-36 provides a better
measure reflecting the complex situation of the
patients by combining objective and subjective
parameters.

Keywords: MSTS-Musculoskeletal ~ Tumour
Society Score, TESS-Toronto  Extremity
Salvage Scoring System, SF-36Short Form -36
Questionnaire, EA-emotional acceptance, FA-
overall function., PF- physical functioning,
RLPH-role limitation due to physical health,
RLEP- role limitation due to emotional health,
E-energy, EWB-emotional wellbeing, SF- social
functioning, P-pain, GH-general health, HC-
health change

INTRODUCTION

Osteosarcoma has a bimodal age
distribution, with a first peak during the
second decade of life and the second peak in
older adults. Osteosarcoma develops in
adolescents most often at the metaphysis of
lower extremity long bones. The most
common location for osteosarcoma is

around the knee i.e. distal femur, proximal
tibia and proximal humerus.

Limb-saving therapy has become the
treatment of choice in primary bone tumours
during the past decades. Reconstructive
procedures as part of a multidisciplinary
treatment concept have abolished primary
amputation without compromising survival

and local  recurrence-free  survival.
Evaluation of the functional outcome is
becoming increasingly important in
increasing  proportion  of  long-term
survivors.

This target group comprises mainly

adolescents and young adults. Prolongation
of survival resulted in subsequent surgical
revisions of the implant and exchange
operations as a result of endoprosthesis
complications. These include periprosthetic
infections, aseptic and septic loosening, and
wear of the joint components, dislocations
and fatigue fractures. The long-term
outcome along with the oncological
outcome is also determined by therapy-
associated (late) complications. Another
aspect is the functional result after limb-
sparing surgery. When the complex medical
treatment finishes, patients often must
accept physical disability after implantation
of a tumour endoprosthesis, which can lead
to long-term impairment in the personal and
social sphere. The aim of this study was to
obtain a standardised evaluation and
comparison of the functional long-term
outcome at 2 years follow up in patients
with osteosarcoma of distal femur and
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proximal tibia who were treated by means
of an  endoprosthesis, using the
Musculoskeletal Tumour Society Score
(MSTS) which evaluates the functional
condition (impairment)  after  tumour
treatment , the Toronto Extremity Salvage
Scoring System ( TESS) which is a self
administered  questionnaire developed to
record  the physical and functional
impairment in daily life ( disability) and
Short Form -36 ( SF-36 ) Questionnaire
which is also a self administered
questionnaire.

LITERATURE REVIEW

Tunn et al. recorded the Toronto Extremity
Salvage Score (TESS) and the Reintegration
to Normal Living index (RNL) for an
average of 5.8 years after reconstruction and
the Musculoskeletal Tumour Society Score
(MSTS) after an average of 6.5 years. The
mean MSTS score was 77% (13-93%). The
mean TESS was 82% (22-99%), and the
mean RNL index was 87% (32-98%). The
subjective satisfaction and acceptance of
physical impairment were significantly
higher than the objective score (p <0.001).
The TESS was 88% in patients aged 12—
25 years, 81% in those aged 26-40 years
and 57% in those aged 41-73 years.!
Function in seventy-eight living patients
was assessed with the system of the
Musculoskeletal ~ Tumor  Society  for
evaluation of function and by the functional
assessment portion of the 1989 scoring
system of the Knee Society; the scores were
higher for the patients who had had a limb-
salvage procedure than for the two groups
of patients who had had an amputation.?
The mean MSTS functional score tended to
be higher in patients who had limb salvage
compared with those who had amputations:
76% (range, 30%-93%) versus 71% (range,
50%-87%), respectively.®

MATERIALS & METHODS
The oncological follow up was assessed at 2
year retrospectively using Musculoskeletal

Tumour Society Score (MSTS), Toronto
Extremity Salvage Scoring System (TESS)
and Short Form-36 (SF-36) Questionnaire.
Musculoskeletal Tumour Society Score
(MSTS) evaluates the functional impairment
after tumour treatment. It is calculated on
the basis of standard physical examination
by the physician. It is a measure of physical
function across 7 items. The 7 items are
pain, range of motion, strength, joint
stability, joint  deformity, emotional
acceptance and overall function.

Each item is scored 0-5 with a maximum
possible score of 35.# The Toronto Salvage
Score (TESS), was developed to record the
physical and functional impairment in daily
life (disability). It comprises restriction in
mobility, in personal care, and carrying out
daily activities of life. This self
administered questionnaire allows
participants to indicate the level of difficulty
experienced in dressing grooming, mobility,
sports, leisure etc. Each question is a
measure of the difficulty that the individual
has while performing the task. The potential
for an item is a perfect performance score is
5.5

Short Form-36 (SF-36) questionnaire
measures Health related quality of life
(HRLQ) and is completed by study
participants. The questionnaire consists of
36 items combined into 8 subscales that
include physical functioning, role limitation
due to physical health, pain, general health,
energy, social functioning, role limitation
due to emotional health, emotional well
being and health change.®

STATISTICAL ANALYSIS

Patients were assessed according to all three
questionnaires and criteria described earlier.
Data was described by using percentages
and proportions. Functional outcome was
compared. Quantitative outcome parameters
were compared during the course of follow
up by using the Wilcoxon Singed rank test.
Factors affecting outcome measure in terms
of restoration to normality was assessed by
using Chi Square Test.
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RESULT

Table 1. Comparison of individual MSTS score parameter between distal femur and proximal tibia osteosarcoma

Site Limb Salvage Surgery |Amputation |Total
1.Proximal tibia |5 4 9
2.Distal femur |8 1 9

PROXIMAL TIBIA DISTAL FEMUR P VALUE
MEAN SCORE [STANDARD DEVIATION [MEAN SCORE [STANDARD DEVIATION
MOTION 4.5 1.00 4.71 0.756 0.695
PAIN 3.5 1.00 4.43 0.976 0.166
STABILITY #4 1.155 5 0.00 0.040
DEFORMITY 4 1.155 3.86 1.069 0.840
STRENGTH 3 0.00 2.71 0.756 0.479
FA 2.5 1.00 2.71 0.756 0.695
EA 2.5 1.00 3 0.00 0.200
MSTS 24 3.464 26.43 3.599 0.304

Graph 2: Comparison of mean MSTS score between distal femur and proximal tibia osteosarcoma
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Comparison of mean MSTS score between proximal tibia and distal femur osteosarcoma, was not found to be
significantly different (p value=0.304). (Table 2 and Graph 2)

Table 2: Comparison of mean MSTS score between distal femur and proximal tibia osteosarcoma
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Graph 2: Comparison of mean MSTS score between distal femur and proximal tibia osteosarcoma
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Table 3: Comparison of mean TESS score between distal femur and proximal tibia osteosarcoma

PROXIMAL TIBIA

DISTAL FEMUR P VALUE

MEAN

STANDARD DEVIATION [MEAN [STANDARD DEVIATION

[TESS SCORES

74.17

14.233

80.14 [13.993

0.462

Graph 3: Comparison of mean TESS score between distal femur and proximal tibia osteosarcoma
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Table 4: Comparison of individual SF-36 score parameter between distal femur and proximal tibia osteosarcoma

PROXIMAL TIBIA DISTAL FEMUR P VALUE
MEAN [STANDARD [MEAN STANDARD
DEVIATION DEVIATION

PF 40 28.81 58.57 [24.446 0.234
RLPH [54.17 145.871 60.71 142.956 0.795
RLEP [61 32.955 76.29 [25.23 0.364
E 80 8.367 70 16.330 0.204
EWB [80.67 |13.003 74.86 |23.519 0.602
SF 79.17 [15.471 75.14 [14.724 0.641
P 78.33 [11.690 80.86 [21.027 0.799
GH |75 5.477 69.29 [22.991 0.566
HC [70.83 [36.799 78.57 [30.375 0.686

Graph 4: Comparison of individual SF-36 score parameter between distal femur and proximal tibia osteosarcoma
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DISCUSSION

The use of a medial gastrocnemius flap
dramatically lowers the infection rate due
to adequate soft tissue coverage of the
prosthesis and improves resultant knee
extension’, but the outcome is still poor
when compared to distal femur
procedures, as the patellar tendon is sewed
into the gastrocnemius and anchored to the
prosthesis and surrounding soft tissue
which is not biological and hence there is
tendency for slip or avulsion and an
extensor lag. Furthermore, late
rehabilitation and extensive surgical
procedures associated with the flap lead to
fibrosis that limits knee range of motion.

At our institution, we used medial
gastrocnemius flap for extensor mechanism
reconstruction and prosthesis coverage for
all cases of proximal tibia reconstruction.
Patients were given above-knee slab in full
extension for 2 weeks till suture removal
and later above knee plaster of paris cast
was given in full extension for 4 weeks and
patients were made to walk non weight
bearing with the help of a walker and static
quadriceps strengthening exercises were
started from post operative day 2. Whereas,
for distal femur endoprosthesis
reconstructions knee range of motion
exercises along with quadriceps
strengthening were started on post operative
day 2 after drain removal and dressing, and
patients were made to walk full weight
bearing with long knee brace. It is because
of these differences in post operative
physiotherapy protocol and management of
proximal  tibia and distal  femur
endoprosthesis, there are poorer results in
MSTS scores and even TESS scores
between the two anatomic locations of
endoprosthesis. The mean MSTS score of
distal femur and  proximal tibia
osteosarcoma are 26.43 and 24 respectively.
The p value was found to be significant for
stability (p value=0.04). The mean TESS
score for distal femur and proximal tibia
osteosarcoma are 80.14 and 74.17
respectively. No significant difference was

found between the SF-36 scores of both the
groups.

Similar results on comparing the MSTS
score in patients with distal femur
replacement  and proximal tibia
replacement were obtained by Ritschl et
al.8, Wittig et al.®, Kawai et al.!°, Gerrand
et al.’'and Rompen et al.*2. Only Fabroni
et al.®reported that patients with a
proximal tibia replacement have a better
functional outcome compared to distal
femur replacement. Malo et al.'*showed
that the MSTS score was 80.4% and the
TESS was 81.4% in 56 patients with a
distal femur replacement.

By using the combined MSTS score,

TESS and SF-36 index, we could
demonstrate  that despite  functional
anatomical impairments after
endoprosthetic management of bone

tumours of the limbs, physical disability is
perceived to only a small degree by the
patients. Parallel recording of the MSTS
score, the TESS and the SF-36 allows
much better evaluation of the quality of
life after limb-sparing surgery taking into
account tumour site. Without the use of a
self-rating scale of the patient, ‘objective’
measurements by the physician tend to
overestimate  anatomical  impairment.
Combining different tools for outcome
assessment  provides an  improved
understanding of the often complex post
therapeutic situation of our patients.

CONCLUSION

The subjective satisfaction and acceptance
of physical impairment were significantly
higher in patients with distal femur
osteosarcoma. Distal femur osteosarcoma
has higher functional MSTS and TESS
scores as compared to proximal tibia. No
significant difference was found between
the SF-36 scores of both the groups.
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