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Objective: Pathological fractures are among the most common complications of malign neoplasms. The femur is the most frequently involved bone following spinal metastasis. 
This study retrospectively analyzed patients who had been surgically treated for proximal femur metastasis and aimed to determine the factors that affect survival rates. 

Methods: This is an IRB approved, retrospective review of all patients diagnosed with pathological fractures due to proximal femur metastasis and treated surgically in a single 
institution from 2004 to 2012. The Karnovsky scoring system was also used to evaluate functionality. Statistical comparisons were made by forming patient subgroups based 
on the existence of a primary diagnosis, the surgical method selected, and the existence of complications. The analyses attempted to recognize the factors that affect mortality.

Results: Our review of the archives showed that a total of 34 patients (20 female; 14 male). Mean patient age was 59.3±13.8. The primary tumor was already diagnosed in 27 
patients on admission. Pathological fractures seemed to occur at an average of 53.4 (±44.5) months after primary diagnosis. Long-stemmed cemented arthroplasty was used in 15 
patients and IM nail was used in 19 patients. Patients with IM nail were mobilized significantly earlier and hospitalization was shorter respectively (p=0.04, p=0.006). The need for 
a second surgical operation was statistically similar in the two groups (p=0.24). After an approximate follow-up of 26.5±21.9 months, the average Karnovsky score was similar (54.1 
vs. 48.3; p=0.07). The patients who did not have a second skeletal system metastasis or other organ metastasis survived significantly longer (24.7 vs. 11.3; p=0.02). 

Conclusıons: Shorter hospitalization and earlier mobilization can be in patients who were treated with an IM nail. Higher survival is expected for patients who do not have 
distant organ or skeletal system metastases at the time of surgically treating pathological fractures. 

Level of evidence: – IV: retrospective series
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Amaç: Kemik metastazları,kanser hastalarının ciddi komplikasyonlarından birisi olup tedavisi  hastaların hızlı mobilize edilmesi ve ağrı kontrolu için esastır. Özellikle son 
dönemlerde medikal onkolojk tedavinin de gelişmesi ile kemik metastazlarına sahip hastalarda da uzun yaşam beklenmekte ve bu nedenle bu lezyonların tedavisinde cerrahiye 
yönelim artmıştır. Biz bu çalışmada femur proksimal uç metastazlarında en yaygın tercih edilen iki cerrahi yöntem olan intrameduller osteosentezi ve protez ile rekonstüksiyonunun, 
hastaların diğer özellikleri de ele alınarak sürviye olan etkisi üzerinde çalışıldı.

Yöntemler: Çalışmada, 2004-2013 yılları arasında kliniğimizde opere olan proksimal uç metastazı olan 34 hasta retrospektif olarak değerlendirildi. Hastaların ortalama yaşı 
59,3±13,8 idi. 27 hastada primer tanı bilinmekte idi. Patolojik kırıklar primer tanı sonrası ortalama 53,4 (±44,5) ayda ortaya çıktığı görüldü.15 hastada uzun stemli femoral protez 
yapılırken, 19 hastada intramedüller çivi ile tespit yapıldı.

Bulgular: İntramedüller çivi grubunda hastanede yatış süresi ve mobilizasyon süresi protez grubuna göre anlamlı düzeyde az olduğu görüldü (p=0,04, p=0,006). İkincil cerrahi 
gereksinimi arasında iki grup arasında anlamlı düzeyde fark yoktu(p=0,24). 26,5±21,9 ay takip süresi sonrasında her iki grup arasında ortalama karnofsky skorları benzerdi (54,1 
vs. 48,3; p=0,07). iskelet ve uzak organ metastazı olmayan hastaların anlamlı düzeyde daha uzun sürvi sahibi olduğu görüldü (24,7 vs. 11,3; p=0,02). 

Sonuç: Patolojik proksimal femur kırıkları sonrası IM çivi uygulaması hastanede kalış süresi ve mobilizasyona geçiş süresini azaltmaktadır. Uzak organ ve iskelet metastazı 
olmayan hastaların uzun dönem sürvileri daha uzun olmaktadır.

Kanıt düzeyi: IV retrospektif çalışma

Anahtar Kelimeler: Patolojik kırık, intramedüller çivi, çimentolu artroplasti,  performans durumu
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INTRODUCTION

Approximately 80% of advanced carcinoma patients exhibit 
radiological evidence of skeletal metastases (1-3). The 
spine and pelvis are the most common sites, followed by 
the femur with an incidence of 30 to 50% (3,4). Majority 
of all femoral metastases are located at the proximal 
femur (2,3,5,6). With the increase in the global survival of 
patients with bone metastasis, it is important to establish 
defined protocols for clinical and surgical approaches 
aiming to improve the quality of local control of the bone 
injury, even before the occurrence of a pathologic fracture, 
and to maintain such stabilization for many years (7). 
When a pathologic fracture occurs at the proximal femur, 
the surgical treatment is technically demanding (8). 
Orthopedic advances in osteosynthesis and endoprosthesis 
have benefited prevention and treatment of such fractures 
(7,9). However, to date there is no consensus as to the best 
treatment choice. 

Any treatment of metastases and pathological fractures 
should accurately assess the activity of the disease, its 
involvement in the body, and expected lifetime as well 
as take into consideration the general condition and 
expectations of the patient. Pathological fractures in the 

lower limbs have devastating consequences on the quality 
of the remaining life in these patients (6,10). Immediate 
fixation or prosthetic replacement provides pain relief, 
psychological improvement and restoration of the physical 
functions (2,3).

In this study, we aimed to evaluate a comparatively large 
series of patients operated for metastatic proximal femur 
fracture to describe patient characteristics and survival 
rates. Moreover, we include the type of treatment received, 
intramedullary nailing or prosthetic replacement, for 
comparison. 

METHODS

This is an institutional review board (IRB) approved 
retrospective review of all patients diagnosed with 
pathological fracture of the proximal femur due to a 
metastatic lesion and received surgical treatment at 
a single institution from 2004 to 2012. Patients with a 
diagnose of proximal femur metastasis without fracture 
and patients who did not operated due to life expectancy 
shorter than 2 months or additional serious comorbidities 
were excluded. 

The surgical treatment modality and implant used, 
duration of hospitalization and mobilization, the period 
between diagnosis and metastasis, and complications were 
analyzed in detail. The surgical method is determined by 
considering the functional capacity and expected lifetime 
of the patient and the configuration of the fracture. Satellite 
lesions were detected by scanning the whole femur and 
acetabulum with plain radiography before operation. 
The patients were allowed limited weight bear with the 
help of two crutches or walker 2 days after the surgical 
intervention.

Figure 1: The level of pathologic proximal femur fractures due to 
metastasis

Figure 2: Selected surgical methods for treatment Figure 3: Primary diagnosis of the patients
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The average lifetime of patients after the surgical treatment 
was recorded with the information obtained from their 
families. For those who are still alive, survival was defined 
by taking the last control or phone call date as reference. 

Further statistical comparisons were made by forming 
patient subgroups based on the existence of a primary 
diagnosis, the surgical method selected, and the existence 
of complications. 

Statistical Analyses

Statistical analyses were performed using student t-test 
for parametric data, the Mann-Whitney U (Wilcoxon rank 
test) test for non-parametric data, and the chi-squared test 
for categorical data as appropriate. A p value of ≤0.05 was 
considered significant.

RESULTS

Thirty-four patients (20 female; 14 male) were included in 
this study. Mean age at pathologic fracture was 59.3±13.8 
(range 31-89). The primary diagnose of the cancer 
was already known in 27 patients on initial orthopedic 
admission. Seven patients had pathological proximal 
femur fractures by an unknown neoplasm. The fracture 
was basicervical in 5, intertrochanteric in 7, subtrochanteric 
in 18 and proximal diaphyseal in 4 patients. At the time of 
diagnosis, 22 had a detected metastasis in another part of 
the skeletal system and 14 had a detected metastasis in a 
visceral or solid organ. 

Long-stemmed cemented arthroplasty (Mutars/
Implantcast, Germany; Pentamuts/Tipsan, Turkey; TMTS/ 
Hipokrat, Turkey; Echelon/Smith-Nephew, USA) was 
used in 15 patients, while IM nail (LFNA-PFNA/Syntes, 
Switzerland) was used in 19 patients.

Pathological fracture occurs at an average of 53.4 
(±44.5) months after primary diagnosis of the neoplasm. 
Retrospective analyses showed that the patients who were 
treated with IM nail had a longer history of cancer than 
patients treated with cemented arthroplasty (69.3 months 
vs. 31.8 months; p=0.003).

Patients with IM nail were mobilized significantly earlier 
than those who had prosthetic replacement (2.1 vs. 3.8 
days, p=0.04). Only one patient failed to mobilize due to 
terminal stage of the primary disease. Mean hospitalization 
period after operation was 4.9±3.3 days. When the surgical 
methods were compared, it was found that hospitalization 

period was significantly shorter in intramedüller (IM) nail 
patients than the prosthesis group (3.3 vs. 6.9, p=0.006).

Five patients needed further surgeries. The PFNA was 
revised to a prosthetic replacement because of implant 
failure in one patient. Periprostatic fractures occurred at 
the tip of PFNA in two patients who underwent an exchange 
nailing with long IM nail (LFNA). Infection was seen in one 
patient who had been on prolonged antibiotic treatment. 
Early luxation was seen in two patients and revised with 
a constrained prosthesis. The need for a second surgical 
operation was statistically similar in both groups according 
to surgical method selection (p=0.24). 

An average of 26.5±21.9 months post-operatively phone 
calls were made to the families to find out the survival 
rates and the functional status of the patients. Twenty six of 
the 34 patients were died; 3 were able to mobilize without 
any supportive device; and the remaining five were able to 
mobilize with the help of a walker. 

DISCUSSION

The treatment of pathological fractures of the proximal 
femur due to metastatic lesions remains challenging. 
Successful management of bony metastases requires 
a multidisciplinary approach, and the implants should 
last for the remaining lifetime of the patient if operation 
becomes necessary (11). Cemented arthroplasty and IM 
nailing ± cement application to the fracture site are the 
frequently preferred methods whose advantages are stated 
in the literature for proximal femur pathologic fractures 
(4,8,11).

IM nailing is a safe and reliable method for pain relief 
and ambulation due to its short surgical time, minimal 
incision, quick mobilization and early ambulation (12,13). 
Prolonged operating and anesthetic times in already 
debilitated patients along with surgical stresses could have 
wide-ranging effects on long-term survival secondary to 
hypotension, cardiac arrest, pneumonia, fat embolism, 
adult respiratory distress syndrome, and wound infection 
(3,14-16). Filling the metastatic part of the bone by 
cement and performing radiotherapy after surgery are 
also recommended in the literature for patients with IM 
nails (13). In this study, intramedullary nail was used in 
19 patients; subtrochanteric fracture in 15 and proximal 
diaphyseal in 4 patients. IM nails which have their entry 
point in the piriformis fossa have a tendency to displace 
the proximal fragment into varus or may even explode 
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the proximal femur during insertion (8). PFNA and LFNA 
was used, which both have insertion point at or slightly 
lateral to the tip of greater trochanter. Except having a few 
technical problems during surgery, we had no mechanical 
failures related to the LFNA in our series. But we had 
mechanical problems with PFNA such as, implant failure 
in one and periprosthetic fracture in two patients which 
were converted to LFNA. Therefore we prefer no longer to 
use PFNA in patients with pathologic fractures of proximal 
femur due to metastasis. 

Longer survival estimates are thought to require more 
invasive procedures and more durable implants, such as 
prosthetic replacements, which can be expected to outlast 
the patient, but have their own unique set of complications. 
(10,11,17). They advocate that extensive bone damage often 
required internal stabilization of the entire femur from 
the femoral neck down to the supracondylar area (17). 
The use of the long-stem femoral component in total hip 
replacement may allow treating the acetabular disease 
and femoral lesions at the same time. In this study, long-
stemmed cemented arthroplasty was used in 15 patients; 
basocervical fracture in 5, intertrochanteric fracture in 7 
and subtrochanteric fracture in 3 patients.

Patients who were treated with IM nail were mobilized 
and discharged from inpatients unit significantly earlier 
respectively (p=0.04, p=0.006) which may influence 
patients remaining life. The fact that hospitalization was 
longer for patients who were reconstructed by prosthesis 
may be attributed to delayed mobilization and the higher 
risk of wound site problems. 

This study showed that the patients who were treated 
with IM nail had a longer history of cancer than patients 
treated with cemented arthroplasty (p=0.003). As primary 
tumors displayed a heterogenic distribution in this 
study, a comparison between pathological fractures with 
different primary causes was not made. However, patients 
with solitary proximal femur metastasis were found 
to live significantly longer than patients with systemic 
metastases, after surgery (p=0.02). This result reveals 
that the existence of another metastasis in patients with 
pathological fractures is a valuable factor in planning the 
type of palliation. 

Patients with metastatic bone disease have a highly variable 
and unpredictable prognosis of survival. Survival rates 
after surgery is highly dependent on patient selection, type 
of primary tumor, surgical method selection and existence 

of visceral organ metastases (2,7,10,14). The risk of death 
in the first year after surgery was over seven times higher 
compared with non-pathological fractures (10). 

Weiss et al. (10) reported that two-thirds of their patients 
were able to walk both at 6 weeks and 6 months after surgical 
stabilization of metastatic proximal femur fracture and 
they achieved good pain relief. In this study, approximately 
two-thirds of the patients were died at 26 months follow-
up. Only 10% of the patients were able to mobilize without 
any supportive device. The most important risk factor for 
re-surgery is long survival rate (2,8,10,11). Renal related 
tumors and metastasis after breast carcinoma have been 
reported to increase the re-surgery risk (10). The literature 
also underline that the complications of IM nail might be 
more complicated to treat (10,11).

This study has some limitations, most of which are inherent 
to its retrospective design. Assessment of clinical outcomes 
was limited to chart documentation, which was incomplete 
in some cases as can be expected in a long-term study of 
this nature. Changes in selection of surgical method during 
8 years of the study period may influence the results.

This study has several strengths. Sample size is relatively 
high and includes both treatment modalities. Despite 
significant efforts made to contact all patients, including 
public record searches, many patients were unable to be 
located and not included in this cohort.

CONCLUSION

In conclusion, longer survival can be expected for patients 
who do not have visceral organ or multiple bone metastases 
at the time of surgery. We recommend using long IM nail 
fixation for subtrochanteric and proximal diaphyseal 
femur fractures in combination with screw insertion to the 
femoral neck and cement insertion to the metastatic area 
to improve the local control of the disease. Hospitalization 
is shorter and mobilization is earlier in patients who 
were treated with an IM nail. Although operation time, 
anesthesia time and hospitalization is longer, and blood 
loss is more, cemented prosthetic replacement should be 
preferred when the proximal femoral bone stock has been 
weakened by the metastatic disease and the nail is unlikely 
to provide a stable fixation. Further studies are needed to 
define more specific indications for each method.
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