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Abstract

Introduction: The Barthel Index of Activities of Daily Life (ADL) is a scale used to evaluate performance in daily life activities and
investigate the reason and resulting relationships in a comprehensive, non-biased manner.

Aim: The aim of this study was to compare the daily life activities of patients who underwent proximal femoral tumor resection pros-
thesis assessed by the Barthel Index with the activities of daily living of patients with a total hip prosthesis performed for non-tumor
reasons.

Materials and methods: Twenty-cight patients were included in the study. Sixteen patients underwent hip prosthesis for reasons
other than tumor (femur proximal avascular necrosis, coxarthrosis, etc.) and 12 underwent wide resection and femur proximal tumor
resection prosthesis due to primary malignant bone tumor or metastasis in the proximal femur. The Barthel Index was used to evaluate
their life quality at 3 months.

Results: A total of 28 patients (mean age 60.9+1.4 yrs, range 19.0-84.0, 17 female and 11 male patients) were included into the study.
Mean ADL score was 84.5+20.6 (5-100.0). While only one patient was totally dependent in terms of daily life activities, 8 other patients
were totally independent. When the patient groups were categorized by degree of dependency according to the ADL scores, it was found
that dependency states of the two surgery groups were similar in distribution (p=0.212, p=0.703, and p=1.000 respectively).

Conclusion: Functional recovering levels were good in the patients who underwent a surgery for proximal femoral tumor resection
prosthesis; there was no significant difference when we compared the functional level after total hip prosthesis applied for non-tumor
reasons.
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INTRODUCTION

However, it is a frequent localization in terms of especially
metastasis. And metastases around proximal femur occur
Primary bone sarcomas of the proximal femur are rare.!  in 10% of the patients with primary malignant tumor. The

Copyright by authors. This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-BY 4.0), ! PENSUE-
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited. °

497

Folia Medica



Folia Medica

|. Atalay et al

most frequent metastasis to bone stems from breast, kid-
ney, thyroid, prostate cancer or myeloma.?

The most important aim of treatment in malignant tu-
mors around proximal femur is to decrease the pain in
order to provide a better quality of life to patients. A ma-
lignant tumor around proximal femur generally manifests
with pain, and patients without proper follow-up present
with pathological fractures.?

The Barthel Index was introduced by Mahoney and
Barthel in 1965 and then it was modified by Shah et al. in
1992.4 This scale is made up of 10 items as follows: feeding,
cleaning, self-care, wearing, bowel control, bladder control,
going to toilette, moving from wheelchair to bed, walking
or dependency on wheel-chair, motion state, and ascending
and descending stairs. The main goal of this scale is to as-
sess the patient ability to perform these activities without
physical or verbal help. The scale is graded from 0 to 100,
and the higher the score, the more independent the patient
is. Scores of 0-20 indicate total dependency, of 21-61 indi-
cate severe dependency, 62-90 - moderate dependency, 91-
99 indicates slight dependency, and 100 points correspond
to total independence.*®

Surgical resection of metastasis and primary malignant
tumors localized around proximal femur are mostly related
to bone and soft tissue resection. Modular proximal femo-
ral endoprostheses are usually used in the reconstruction of
defects occurring after resection.® A study comparing func-
tional results of intramedullary nail and endoprosthetic re-
placement found that endoprosthesis gives better functio-
nal results in the treatment of proximal femur metastases.”

In this study we investigated the functional results of pa-
tients who received endoprosthetic replacement for tumors
around the proximal femur and evaluated these results in
a comparison with patients who underwent a total hip re-
placement.

MATERIALS AND METHODS

The study included patients who underwent hip arthrop-
lasty (either tumor-related or tumor-unrelated). They were
divided into two groups: 16 of these patients received hip
prostheses for reasons other than tumor and 12 of them
underwent wide resection plus femur proximal tumor re-
section prosthesis due to primary malignant bone tumor or
metastases in the proximal femur.

Radiographs of hips of all patients were evaluated
preoperatively. Also, hip MRIs were obtained if needed es-
pecially for patients with tumors. ADL were used to evalu-
ate the quality of life at 3 months.

Statistical analysis

Statistical analysis was performed using the IBM SPSS v.
22.0 software (IBM Corp., Armonk, NY, USA). Categorical
variables were expressed as number and percentage, while
continuous variables were expressed as mean + standard

deviation (SD) and median (min-max) values. The relevan-
ce of continuous variables to normal distribution was eva-
luated using the visual (histogram and probability graphs)
and analytical methods (Kolmogorov-Smirnov and Shapi-
ro-Wilk tests). The chi-square test was used for categorical
variables to find if there is a significant difference in the
frequency between the groups. The Mann-Whitney U test
was used for comparison of abnormally distributed data
between the groups. The Wilcoxon test was used to evalua-
te the changes in pain score before and after treatment. A p
value of <0.05 was considered statistically significant.

RESULTS

The study recruited a total of 28 patients with a mean age
of 60.9+1.4 yrs (19.0-84.0), 17 of whom were female and
11 were male. Mean ADL score was 84.5+20.6 (5.0-100.0).
While only one patient was totally dependent in terms of
daily life activities, 8 other patients were totally indepen-
dent (Table 1).

Table 1. Baseline characteristics

Parameters (n=28)

Age, years

Mean+SD 60.9+1.4
Median(min-max) 63.5(19.0-84.0)
Sex, n (%)

Male 11 (39.3)
Female 17 (60.7)
Surgery, n (%)

Hip prosthesis 16 (57.1)
Tumor resection prosthesis 12 (42.9)
ADL score

Mean+SD 84.5+20.6

Median(min-max) 92.5 (5.0-100.0)

ADL score, n (%)

0-20 (Total dependency) 1(3.6)
21-60 (Severe dependency) 2(7.1)
61-90 (Moderate dependency) 11 (39.3)
91-99 (Slight dependency) 6(21.4)
100 (Independence) 8 (28.6)

ADL: Barthel Index of Activities of Daily Living

Table 2 presents the results of the comparison of some
demographic characteristics and ADL scale scores of pa-
tients undergoing total hip arthroplasty (for non-tumor
reasons) and tumor resection prosthesis. Patients operated
for tumors and for reasons other than tumor have all been
found to be similar in terms of age and sex distribution
(p=0.403, p=0.705, respectively). Median ADL score for
the group operated for non-tumor reasons was 95.0 (70.0-
100.0), and 82.5 (5.0-100.0) for the tumor group. No sig-
nificant difference was found. Besides, when the patients
were categorized in terms of dependency according to
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the ADL scores, a similar distribution was found for both The relation of ADL scores and age values was investi-
groups (respectively p=0.212, p=0.703, p=1.000). gated with Spearman correlation and no significant rela-

Table 2. Evaluation of surgery groups by ADL score

N=28 Surgery
Hip Prosthesis Tumor resection prosthesis
(n=16) (n=12) P
Age, years
Mean+SD 60.3+8.4 61.7+16.7 0.403!
Median (min-max) 61.5(38.0-72.0) 66.0 (19.0-84.0)
Sex, n (%)
Male 7 (43.8) 4(33.3) 0.7052
Female 9 (56.2) 8(66.7)
ADL score
Mean+SD 91.3+£9.0 75.4+27.8 0.137!
Median (min-max) 95.0 (70.0-100.0) 82.5 (5.0-100.0)
ADL score, n (%)
0-60 (Total or severe dependency) 0 3 (25.0)
61-90 (Moderate dependency) 7 (43.8) 4(33.3) 0.2122
91-99 (Slight dependency) 4(25.0) 2(16.7)
100 (Independence) 5(31.2) 3 (25.0)
ADL score, n (%)
0-90 (Moderate dependency or above) 7 (43.8) 7 (58.3) 0.7032
291 (Slight dependency or Independence) 9 (56.2) 5(41.7)
ADL score, n (%)
0-99 (Dependency) 11 (68.8) 9 (75.0) 1.0002
100 (Independence) 5(31.2) 3(25.0)
ADL: Barthel Index of Activities of Daily Living; : Mann-Whitney U test; % Chi-Square Test
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Figure 1. Relationship between ADL score and age in non-tumor ~ Figure 2. Relationship between ADL score and age in tumor re-
hip replacement group. section prosthesis group.

Table 3. Correlation between age and ADL score

ADL score
Total (n=28) Hip Prosthesis (n=16) Tumor resection prosthesis (n=12)
r(p) r(p) r(p)
Age
-0.334(0.083) -0.676(0.004) -0.064(0.844)

r: Spearman’s correlation coefficient; ADL: Barthel Index of Activities of Daily Living

Folia Medica | 2020 | Vol. 62 1 No. 3 499

Folia Medica



Folia Medica

|. Atalay et al

tion was found (r=-0.334, p=0.083) (Fig. 1). When sepa-
rately categorized, it was found that there was no relation
in tumor group (r=-0.064; p=0.844), however there was
non-significant strong negative relation in non-tumor
group (r=-0.676; p=0.004) (Table 3). It was observed that
ADL scores decreased with the increase of the age of tumor
free patients (Fig. 2).

DISCUSSION

The treatment of patients with malignant tumor in the
proximal femur contains choices such as surgery, chemo-
therapy, radiotherapy and combinations of them. These
treatments could be curative or palliative. Which treatment
is to be chosen to which patient is planned considering the
type of the tumor, stage and the patient factors.>* Radical
resection of metastatic tumors gives good results, this pro-
tects the patient against local recurrences, cut-outs or the
destruction of the implants. The best result is obtained by
prosthesis use.®

The risks of operation are relatively high due to major
weight bearing function of proximal femur. The most im-
portant aim of surgical treatment is to alleviate the pain in
order to provide the patients with better quality of life.” In-
tramedullary nailing and proximal femoral endoprosthesis
are the two main treatment choices.

Another surgical treatment option in proximal femoral
metastasis, especially with pathological fractures, is the in-
tramedullary nailing. The results of this surgical method
are variable. For the patients with good prognosis, compli-
cations like nail breakage may be seen or extra operations
could be needed.!® Complications after endoprosthesis are
reported to be rare.!!

Permanent or significant functional loss caused by
cancer related problems has increasingly been a source of
anxiety since the 1970s. And rehabilitation requirements
of cancer patients are accepted by doctors. It is concerning
with restoring and keeping the highest functional level, in-
dependence, and life quality between cancer patients and
the survivals.!>14

There are many factors affecting the results of treatment
in operations. Cancer patients are at risk of developing va-
rious complications stemming from the drug toxicity of
chemotherapy, radiation toxicity, primary and/or secon-
dary nerve involvement and long-term immobilization.

Barthel daily living activities index is frequently used in
order to determine the functional recovering level of pa-
tients for many diseases and procedures including surgical
treatments in patients with malignant tumors.!>!>'7 We
believe that the Barthel Index is the most comprehensive
index among the different functional evaluation scores.

In this study, the functional evaluation with the Barthel
Index was performed with patients who received a proxi-
mal femoral endoprosthesis due to proximal femoral tu-
mors. At the same time, a comparison was done between
the patients with a total hip arthroplasty and those with

similar demographic data. We made sure there was no dif-
ference in the age distribution between the two groups by
recruiting relatively young patients in the total hip pros-
thesis group. The functional results were good between the
two groups and there was no significant difference in terms
of functional results according to Barthel index in the total
hip prosthesis patients.

There are only few studies in the literature reporting
functional recovery following proximal femoral arthrop-
lasty for tumors affecting the proximal femur. Thambapil-
lary et al.!” reported in their meta-analysis by which they
investigated tumors localized in the proximal femur and
underwent arthroplasty that information pertaining to the
functional healing condition in 8 of 14 studies. According
to these studies, proximal femoral replacement in patients
with high grade malignant tumor or metastasis leads to a
good functional capacity and a relatively painless extremi-
ty. They also reported good or excellent functional results
in patients with low grade malignant tumor which were gi-
ven wide tumor resection.!” Guzik evaluated the functional
results of standard and modular prosthesis treatments with
VAS scores and MSTS scores in a study which included 122
proximal femoral metastases. He reported good results af-
ter standard and modular proximal femoral endoprosthesis
and also that this treatment had been suggested.®

There are some limitations of this study. First of all, the
study is retrospective and the number of patients is relative-
ly low. Moreover, the daily living activities of patients were
analyzed with only one index. Besides, co-morbidities that
could affect the results were not investigated. In the future,
prospective studies with larger patient samples are needed.

CONCLUSION

According to the Barthel Index, functional recovery levels
are good in patients who underwent proximal femoral tu-
mor resection for implanting prosthesis and there is no
significant difference between the functional levels after
total hip replacement for non-tumor reasons. Age and sex
variables have not been affecting functional healing after
proximal femoral tumor prosthesis implementation.
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Pe3tome

BBegeHue: Vnpexc baprena s olleHKM [TOBCEHEBHOI aKTUBHOCTY n3Hu (Activities of Daily Life (ADL) - aTo 1mikasna, NCIO/Ib3Y-
eMasi [/Is1 OLieHKY COBJIAIaHVSI C Pa3HBIMY BUIAMU [iesAT/IbHOCTY B IIOBCEJHEBHOI XXI3HY M BCECTOPOHHETO U HETIPEB3SITOrO N3yde-
HVISI IIPUYVIH U CBSI3QHHBIX C HYMY OTHOLIEHIT.

Llensb: Ilenpio JaHHOTO MCCIeNOBaHNA ObIIO CPaBHEHVE TOBCEJHEBHOI aKTVBHOCTHU IIAIIMEHTOB C IPOTE30M IOC/IE Pe3eKLUN OIy-
XOJIM IIPOKCYIMAJIbHOTO OTZeNa OepeHHOI KOCTH, OLieHIBaeMoll 10 VHAeKCy bapTera, ¢ HOBCEIHEBHOI aKTMBHOCTHIO IAIMIEHTOB C
TIO/THBIM NIPOTE30M OeffpeHHOI KOCTY II0 HEOHKO/IOTMIECKIM MIPUUIMHAM.

Matepuanbl n metoAbl: B nccinenoBanne 6b110 BKI0UeHO 28 manueHToB. lllecTHaAaTH malyeHTaM OblTa IPOBefieHa 3aMeHa Ta-
300€JpEHHOTO CyCTaBa IO HEOHKOIOIMYeCKUM IpUdIMHaM (IIPOKCUMAJIbHBIN HeKpo3 6efpeHHO KOCTH, KOKcapTpos u T. [1.), a 12 -
06IIMpHAas pe3eKUMsA ¥ YCTAaHOBKA IIPOTe3a II0C/Ie Pe3eKLNN OIIyXOomy 6efpeHHOI KOCTI BCIEACTBIE IEePBIYHOI 37T0KadeCTBEHHOI
OIyXO/M KOCTY WM MeTacTa3a B IPOKCUMA/IbHOM OTfeNe 6enpeHHol KocTi. VHaeke bapTena 1cnonbp3oBacs I OLieHKM KauyeCTBa
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JKM3HM NTALIMEHTOB Ha TPETbEM MECALIE.

Pesynbratbl: B ncciefoBanme 66110 BKI0YEHO 28 manyeHToB (cpepHuii Bospact 60.9+1.4 roga, BospacTHoit auanasoH 19.0-84.0
ropa, 17 sxeniums u 11 myxunn). Cpegunit 6amn ADL cocrasun 84.5+20.6 (5-100.0). B To BpeMsi Kak TOIbKO OJJH MAalMEeHT 3aBYCE
0T caMOOOCTY)XMBaHMs, 8 APYIUX MALMEHTOB ObIIM IIOTHOCTHIO He3aBucHMBbL. Korga rpymmnel naryeHToB 6bUI KnaccuuumpoBaHbl
B COOTBETCTBUM CO CTEIIEHDBIO 3aBICYMOCTH B COOTBETCTBUM C pedynbTaTamu ADL, 6p1/10 0OHApY>KeHO, YTO 3aBUCHMOCTD IBYX IPYIII
OIIepMPOBAHHBIX MAIMEHTOB Obla CX0XKelt 10 pacipeneneHuio (p=0.212, p=0.703 u p=1000 cOOTBETCTBEHHO).

3akntoueHune: OyHKIOHaIbHbIE YPOBHI BOCCTAHOB/ICHNSI ITAI[YIEHTOB OBIII XOPOLINMI Y TEX, KTO IIepeHeC IPOTe3MPOBAHILE TOCTIe
omyxonu 6efpeHHOI KOCTH; He ObIIO CYIIeCTBEHHBIX Pasninil B CpaBHeHNN QYHKIIVOHATbHBIX YPOBHEL IIOC/Ie ITOTHOTO IPOTE3NPO-
BaHMA Ta300€eIPEHHOTr0 CYCTaBa II0 HEOHKOIOTMYECKIM PUYMHAM.

KnwoueBble cnoBsa

VMHIEKC BapTena, CI)YHKIH/IOHaT[bHOC BOCCTAaHOBJICHIE, 3TOKAYE€CTBEHHDbIC HOBOO6paSOBaHI/IH, MeTacTasupoBaHue, HpOKCI/IMaJ’[beIf/'[ oT-
aen 6eupeHH0171 KOCTH, IEpBNYHAA CapKOMa KOCTI
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