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ABSTRACT

Objective: Purpose of the present study was to compare patients with proximal femur metastasis with actual or impending fractures who were treated by 
fixation or prosthetic hip replacement. 
Method: Twenty-seven patients underwent fixation treatment (IM nail, DHS), and 20 patients prosthetic (endoprosthesis or total hip arthroplasty) 
replacement. Data were analyzed regarding patient demographics, cancer type, localization and type of metastasis, actual or impending fracture, number 
of bone metastasis, presence of spinal or visceral metastasis and treatment data (ASA class, length of hospital stay or surgery or survival, cement usage, 
adjuvant treatment, postoperative walking status). 
Results: Fixation group (63 years) was younger than prosthesis group (70 years) (p: 0.03). Fixation was more preferred at subtrochanteric area (p˂0.001). 
Cementation of the lesion was more preferred and surgery time was longer at fixation group (p: 0.01). Greater number of  complications (mostly medical) 
were more likely to be seen in the  fixation group (6 ‘1 loosening’ vs 3 ‘1 dislocation’).
Conclusion: It is not still clear whether  one implant is clearly superior to other one, however it was revealed again  that nailing was mostly preferred for the 
subtrochanteric area and tended to have more complications although mostly  medical and unrelated to implant placement as previously reported 
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ÖZ

Amaç: Bu çalışmanın amacı, proksimal femur metastazına bağlı kalça kırığı olan veya olmak üzere olan, fiksasyon veya protezle tedavi edilen hastaları 
karşılaştırmaktı. 
Yöntem: Fiksasyon tedavisi 27 hastada (IM çivi, DHS), 20 hastada protez (endoprotez veya total kalça protezi) tedavisi yapıldı. Veriler, hasta demografisi, 
kanser tipi, lokalizasyonu ve metastaz tipi, gerçek veya kırık riski, kemik metastazı sayısı, spinal veya viseral metastaz varlığı ve tedavi verileri (ASA sınıfı, 
hastanede kalış veya ameliyat veya sağkalım süresi, çimento kullanımı, adjuvan tedavi, postoperatif yürüme durumu) ile ilgili analiz edildi. 
Bulgular: Tespit grubu (63 yaş) protez grubundan (70 yaş) daha gençti (p: 0,03). Subtrokanterik alanda fiksasyon daha çok tercih edildi (p˂0,001). Fiksasyon 
grubunda lezyonun sement uygulaması daha fazla tercih edildi ve ameliyat süresi daha uzundu (p: 0.01). Fiksasyon yapılanlarda “çoğunlukla tıbbi” daha fazla 
komplikasyon görülme eğilimi vardır (6’1 gevşeme” vs 3 ‘1 çıkık”).
Sonuç: Bir implantın diğerinden açık bir şekilde üstün olduğu hala net değildir ama çivilemenin çoğunlukla subtrokanterik alan için tercih edildiği ve daha 
önce bildirildiği gibi çoğu tıbbi ‘implantla ilgili olmamasına rağmen’ daha fazla komplikasyona sahip olma eğiliminde olduğu tekrar gösterilmiştir.

Anahtar kelimeler: proksimal femur, metastaz, stabilizasyon
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INTRODUCTION

Adequate treatment of patients with proximal femur 
metastases demands higher level of attention due to 
the increasing life expectancy, and the need of 
maintaining  good functional integrity  and quality of 
life. In the presence of impending or actual pathologic 
fracture, treatment requires a reconstruction which 
provides pain control, stable and secure fixation and 
allows for immediate weight-bearing (1-4). 

Treatment of the metastatic disease of the proximal 
femur consists mainly of two different surgical 
strategies; tumor resection and reconstruction with 
prosthesis, or fixation with osteosynthesis, with or 
without local curettage or the use of bone cement. 
Both can be performed with different implants, 
including total or partial hip replacement and 
megaprosthesis, or intramedullary nailing (IMN) and 
plates, with different complication and mechanical 
failure rates. However, there is no evidence to 
support the assumption that  one is obviously better 
than the others (5). The best management of the 
metastatic disease of the proximal femur has not 
been clarified yet, and probably the surgeon’s 
experience plays a critical role in the decision-
making  process for these patients (6). 

Purpose of the present study was to evaluate 
demographic differences, postoperative walking 
status, number of complications and median survival 
time of patients with proximal femur metastasis who 
were treated by fixation or prosthetic hip 
replacement. Hypothesis was that  IMN of the 
metastatic lesion  would result at lower morbidity 
and mortality with better walking status compared 
to prosthesis treatment.

PATIENTS AND METHODS

Forty seven patients were analyzed retrospectively. 
All had actual or impending fracture of the proximal 
femur.  The research was performed in accordance 
with declaration of Helsinki, and local ethics 
committee approval was obtained. 

Twenty-seven  patients underwent internal fixation 
treatment using proximal femoral nail in 26, and  
dynamic hip screw (DHS) in one patient. Twenty 

patients were treated with prosthetic replacement 
(total hip replacement, n:8;  cemented, n:1; 
uncemented,n:5;  long stem, n:2; resection,n:1 and  
12; endoprosthesis, n:12 (cemented, n:6;  uncemented, 
n:5, and    long stem, n:1) (Figures 1 and 2). 

Data were analyzed regarding patient age, sex,  
cancer type, localization (femoral neck, 
intertrochanteric, subtrochanteric) and type of 
metastasis, actual or impending fracture, number of 
bone metastasis, presence of spinal or visceral 
metastasis and treatment data (ASA class, length of 
hospital stay,  surgery or survival, cement usage, 
adjuvant treatment, postoperative walking status).  

Statistical analysis
Data analysis was performed using SPSS for Windows, 
version 22 (IBM, SPSS statistics). A value of p<0.05 
was considered as statistically significant. Chi-square 
and Mann-Whitney U tests were used to compare 
variables in both groups.

RESULTS

Patient demographics are given in Tables I and II. 

Figure 1. IM nailing+ cementation of lytic lesion at trochanteric area

Figure 2. Pathologic femur neck fracture treated with endoprosthesis.
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Table I Patient demographics 

Type of surgery Fixation (n:27) Prosthesis (n:20)

Age (mean ± SD)  yrs 63±13 70±10

Female/male 9/18 10/10

Type of cancer
        Breast
        Lung
        Lymphoma
        Kidney/bladder
        Prostate
        Liver/Biliary
        Thyroid
        Colon

3
10
2
2
4
1
1
1

6
4
1
1
3
2
1
1

Location
       Femur neck
       Intertrochanteric
       Subtrochanteric

1
7
19

8
9
3

Type
       Lytic
       Blastic
      Mixed

18
7
2

12
7
1

Pathologic fracture
      Actual
      Impending

14
13

15
5

Number  of bone metastases
       1
       ≤3
       >3

8
9
10

7
5
8

Visceral metastases 14 10

Spinal metastases 4 5

Table II Treatment details and results

Surgery Fixation (n:27) Prosthesis (n:20)

ASA class
      2
      3
      4

5
19
3

3
12
5

Cementation 20 5

Operative timemin 161 134

Hospital length day 15 13

Adjuvant treatments
      Radiation therapy
      Chemotherapy
      Chemo+radiation therapy
      None

3
4
18
2

3
2
11
4

Postoperative  walking status
     Normal
    With the aid of 
	 1 crutch
   	 2 crutches/frame
     Impossible

8

9
7
3

10

2
5
3

Complication 6 3

Survival months 16 18
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Fixation group (63 years) was younger than prosthesis 
group (70 years) (p:0.03). Other demographics were 
not different between groups (p˃0.05).

Fixation was more frequently preferred at 
subtrochanteric area (p˂0.001). Cementation of the 
lesion was more often preferred and surgery time 
was longer in the  fixation group (p:0.01).  However 
length of hospital stay, postoperative  walking score 
or length of survival did not differ between groups 
(p˃0.05). Although not statistically significant 
(p˃0.05), greater number of complications were 
seen in the  fixation group (n:6; loosening, n:1; 
infections,n:4, and  peri-implant fracture, n:1) than 
the prosthesis group (n:3; infection,n:1;  pulmonary 
embolus,n:1, and   dislocation,n:1). 

DISCUSSION

Main findings of the present study revealed that  
postoperative functional status and length of survival 
did not differ between groups. However there were 
some minor differences between groups in that, 
fixation group was younger (63 vs 70), fixation was  
preferred commonly at subtrochanteric area with 
longer operative time (161min vs 134 min) and 
lesion was more often cemented compared to 
prosthesis group. Finally, fixation group tended to 
have greater number of complications than the 
prosthesis group.   

There are still controversies in the literature regarding 
the choice of best implant for this group of patients. 
Tsai et al (7). reported that prosthesis replacement 
was related to better implant survival especially 
when there is better postoperative ambulatory 
status while for patients with poor ambulatory 
status, mechanical failures did not differ so they 
offered fixation for the patient with anticipated poor 
postoperative ambulatory performance. In the 
present study both postoperative walking status and 
number of implant- related problems have not 
differed between groups. 

In another study, Gao et al(8), reported that while 
surgical traumas including surgical, and hemorrhagic  
complications were more frequently seen in the 
endoprothesis group compared to intramedullary 
nailing, similar to the present study, they preferred 

endoprosthesis  for metastasis above trochanteric 
area, but  unlike our study they also opted to use this 
method for younger patients due to better functional 
outcomes with prosthesis with a median survival of 
11 months in  both groups.

In  another recent study, one year survival was %58 
similar to the literature with higher survival rates 
reported for patients having renal cancer metastasis 
or myeloma relative  to breast, lung cancer and 
treated with  proximal femur resection compared to 
endoprosthetic replacement or IM nailing. Most 
frequent complication was dislocation followed by 
wound infection (4). 

Supporting this, a recent review reported that 
prosthetic dislocation is the most common 
complication observed in cases with  prosthetic 
replacement of proximal femur (6) while loosening 
being the main cause of re-operation in the fixation 
group, usually occuring from 6 months to two years 
after surgery due to the non-healing of the 
pathological fracture (9-11) so they most advocated 
internal fixation of the pathological fracture for 
patients with poor life expectancy (generally less 
than six months) due to lower medical complication 
rate compared to prosthetic replacement (6,9-11).  
Another extensive report revealed that the only 
factor affecting the stability of IM nail was length of 
patient survival beyond 7 months while histology of 
the tumour did not have any effect. They again had 
biases selecting IM nail over prosthesis where head 
or neck was not affected and size of lesion was not 
large(12).

In the present study mostly medical complications 
were seen in both groups while only two patients 
had mechanical problems (one  loosening in the 
fixation group, and one dislocation of the prothesis).  

In another study, Yu et al (13). reported higher 
functional score for endoprosthesis group compared 
to IM nailing group at postoperative 6 months while 
longer survival, operative , and hospitalization times 
(10mo vs 7.5 mo, 142 min vs 98 min, 8 days vs 5 
days),but  lower complication rates (10% vs 29%) 
were observed in the prosthesis group. Mostly 
medical complications were seen  like thrombosis, 
infection with only one implant- related dislocation,  
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while in the IMN group most complications were  
nail breakage or nonunion related to placement of  
implants  (13).

Partly contradicting these results, Meynard et al (14), 
reported similar rates of  functional recovery , walking 
capacity, survival for hip replacement versus nailing. 
Rates of  again mostly medical complications still did 
not differ between two groups They related this finding 
to the fact that  while  prosthesis is indicated in cervical 
or cephalic lesions , both can be used in subtrochanteric 
locations.  However they admitted that although 
prosthesis surgery is a more challenging procedure, it  
reduces tumor mass and allows immediate weight 
bearing.  Main question is which implant is the best to 
be used  for  metaphyseal lesions. 

Guzik G et al. (15) reported that optimum results 
would be obtained in patients without actual fracture 
where tumor resection with wide healthy margin 
and implantation of a prosthesis could be applied. 
They did not describe any implant -related 
complications like dislocation or loosening other 
than frequent medical complications. Recent study 
has also reported that wide resection with 
endoprosthetic replacement provided durable 
fixation with a higher  implant survival rate (1-year 
survival rate of %72 ) (16). 

Finally, a survey among members of Bone and Soft 
Tissue Tumor Study Group of Japan concluded that 
prosthesis is clearly preferred if the lesion involves 
head, neck or calcar area, has soft tissue extension 
or transverse destruction of more than half of the 
bone (17). 

Present study do have limitations. Firstly, data were 
collected retrospectively, this case series were not 
performed by a single surgeon and two groups were 
not homogeneous in that fixation was preferred for 
younger patients with subtrochanteric localization. 
Choice of  implant somewhat depended on surgeon’s 
experience. However in line with the literature, the  
present study has not  clarified  the superiority of 
one implant over others. In the present study, nailing 
was mostly preferred for the subtrochanteric area 
and it tended to cause more often,  mostly medical, 
complications unrelated to implants as previously 
reported. Extent of excision and type of prosthesis 

used changed greatly among studies.

In conclusion, although  fixation group was younger 
(63 vs 70) and  fixation was preferred commonly at 
fractures of the subtrochanteric area, operative time 
was longer (161min vs 134 min), the lesion was more 
often cemented and fixation tended to be more 
frequently associated with complications compared 
to prosthesis group, postoperative functional status 
and survival time did not differ between two groups. 
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