ISSN 2472-016X

Journal of Orthopedic Oncology

Oliveira et al.,J Orthop Oncol 2021, 7:1

Case Series Open Access

Rapid Pain Relief and Functional Improvement after Local Radiofrequency
Ablation and Cementing Combined with Internal Fixation for Long Bone
Metastases: A Prospective Study

Oliveira V", Cardoso P, Leite XF', Ribau A" and Araujo A?

'Department of Orthopaedics, Porto University Hospital Center (CHUP), Porto, Portugal
2Department of Medical Oncology, Porto University Hospital Center (CHUP), Porto, Portugal

Abstract

Background: Metastatic patients are living longer. Bone metastases are associated to pathological fractures,
severe pain, and functional impairment. There is evidence of pain relief and functional improvement after
Radiofrequency Ablation (RFA) and/or cementing. These procedures present a synergistic effect. Intramedullary
nailing allows immediate weight bearing and complements stabilization, pain and functional improvements. In this
study, a combined palliative local treatment for multiple bone metastases aims to relief pain and improve function.

Methods: Prospectively were analysed 30 patients and a total of 32 long bone metastases treated with local
curettage, RFA, cement filling, and internal fixation. It was evaluated pain (Visual Analogue Scale), function (Karnofsky
Performance Score), treatment complications, and survival. Local tumour progression was evaluated on radiographs
and CT scan.

Results: Mean follow-up was 17.5 months (range 1-63). All patients experienced immediate pain relief 15 days
after treatment. Mean VAS improved from 8.63 (SD 0.75, range 7-10) to 3.72 (SD 1.92, range 0-7). The mean
VAS reduced even more at 6 weeks to 2.5 (SD 1.77, range 0-6) and at final follow up stabilized at 2.19 (SD 1.77,
range 0-6). The postoperative improvement is statistically significant for all time visits (p<0.0001). The preoperative
mean functional KPS was 57.7 (SD 14.55, range 30-80) compared to 74 (SD 16.32, range 40-100) postoperatively
(p<0.0001). There was no evidence of local disease progression. There were no reported complications. Mean
survival was 23.0 months (SD 4.35, 95% Cl range 14.5-31.6).

Conclusion: The combined treatment presented rapid pain relief and significant functional improvement impacting
on quality of life. This study shows an effective local tumour control. RFA, cementing, and internal fixation should be
incorporated in multidisciplinary discussion since the beginning in order to be used early in the treatment algorithm.

Patients with short to medium-term survival significantly benefit from this treatment.
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Introduction

The prevalence of the metastatic disease is increasing
over the years in cancer patients and is associated with a poor
prognosis accounting for more than 90% of all cancer related
deaths[1-4]. Despite recent advances and improving understanding
of metastatic mechanism its treatment is still a challenge.

Bone is the third most frequent location for haematogenous
dissemination of malignant tumours. In fact, around 50-84% of
patients with cancer develop bone metastasis [5,6]. Bone metastases
are largely derive from breast, prostate, kidney, and lung, and
spine is the most frequently involved area [4-20]. Long bone
metastases are mainly located in femur followed by humerus [16].

Actually, metastases is the most common malignant process
affecting bones and predispose bones to fractures [21]. Furthermore,
bone metastases can cause severe pain, including localized, radicular
and axial pain, functional impairment and spinal cord compression with
neurological deficits and paraplegia [22,23]. They are associated to high
morbidity and have an important psycho-socioeconomic impact [4,24].

Distressing, drug-resistant chronic pain is the main symptom of
bone metastasis [25]. For instance, the presence of bone metastases
is the most common cause of cancer-related pain [26]. Uncontrolled

pain disturbs function and remarkably interferes with daily activity
and quality of life [27]. Currently available therapeutic modalities to
treat metastatic pain include specific anticancer therapy, analgesic
drugs, and invasive procedures including regional analgesia, axial
narcotics, injection of neurolytic agents, ablative neurosurgical
techniques, radiofrequency ablation and cementoplasty [28].

After external beam radiation therapy 20%-30% of patients do not
experience pain relief and complete response rates range from 10 to
50% [29-31]. Developments on oncological treatments are extending
survival of metastatic patients and the pain management is important
to provide the highest quality of life possible. On the one hand, survival
estimate and patients selection for treatment are extremely difficulty
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[32]. On the other hand, optimal metastatic palliative treatment must
be individually customized [32]. presented the OPTIMAL study and
launched the OPTIModel App for long bone metastases. This is a
prognostic model for estimating survival in patients with cancer and
symptomatic metastases of the long bones (femur and humerus) with
treatment recommendations for decision-making [32]. The quality of
bone stock, location of the lesion, primary tumour, expected survival,
and patient general condition, are factors to support decision-make
[32]. Authors summarize that the treatment of bone metastases highly
depends on the fracture risk in relation to expected survival [32].

The most important factors to take into account for survival
estimative are a poor/good general health status, old/younger age,
multiple/solitary lesion, short/long-free interval of disease (time
frame from primary), and unfavourable/favourable histotype.
Indications of treatment will greatly depend on life expectancy [32].

Few options exist for patients who fail to obtain adequate pain
relief following radiation [33]. Furthermore, patients who have current
pain at a site previously irradiated may not be eligible for further
radiotherapy secondary to limitations in normal tissue tolerance [33].

Percutaneous cementoplasty is a minimally invasive technique
that has been shown to alleviate pain and reduce metastatic activity in
addition to mechanical stability [34]. Cementoplasty was reported to
relief pain in 80 to 97% of cases whatever the bone site treated; whether
vertebrae, long bones or flat bones [32]. Cortical bone is much more
resistant to heating [35]. Nevertheless, bone cement generates heat up
to 80°C, which may help to potentiate the anticancer effects of RFA:
tumor cells necrosis, pain relief, minimization of pathological fracture
risk, and functional improvement [36]. Pain relief is achieved within 4
weeks in 82-97% of patients treated with vertebroplasty and in 90%-
100% of patients treated with RFA [37]. Success may be increased
with a combination of both procedures, RFA and cementing [38].

RFA is a percutaneous procedure, target tumour destruction, is
cost effective, and has a low complication rate [27,36] Also significant
decrease in opioids requirements was verified but not persistent
despite continuous reduction in pain scores [33]. However, there is a
technically inability to expand the RFA tips into the blastic metastases,
so being suitable only for osteolytic or mixed type lesions [33].

Radiofrequency ablation combined with conventional therapies
such as cementoplasty for palliative treatment of painful metastasis may
induce a faster pain relief and mechanical stability, and consequently
improving the quality of life [39]. The combined procedure can be
performed even in patients where radiotherapy is contraindicated
or without previous response. The combined technique has many
theoretical advantages. The intense heat from RFA may be destroying
local sensory nerves, thereby interrupting pain transmission [33].
Also, by destroying tumour cells, RFA may decrease the production
of tumour-induced nerve-stimulating cytokines such as tumour
necrosis factor alpha (TNF-a) and interleukins (IL-1, IL-6) or systemic
inflammatory markers, and consequently it attenuates or inhibits
tumour osteoclast activity and reliefs pain [33,40,41]. Furthermore,
RFA may prevent local disease progression by inhibiting tumour growth
into the periosteum and surrounding soft tissues, and by preventing
the development of painful micro and macro fractures secondary
to the mechanical stress of weakened bone [33]. On the other hand,
cementing has biomechanical properties with a direct necrotic thermal
effect on bone-tumour cells, adding an ablation effect on C- nociceptive
fibers and a structural support through the mechanical stability
effect to reduce periosteum stress, prevent or treat micro and macro
pathological fractures [42]. The additional pain relief obtained by
cementoplasty has the advantage of rapid onset; generally 1-3 days after

the procedure, with subsequent early postoperative mobilization [43].

The RFA and cementing can even be combined with internal
fixation keeping a minimally invasive and cost-effective technique,
with low complications risk. Surgical treatment options for long
bones pathological fractures in patients with multiple bone metastases
include internal fixation (intramedullary nail or plate), or prosthetic
reconstruction [32]. The selection will depend on the lesion anatomical
location, bone stock, life expectancy, patients’ characteristics (primary
tumour, age, functional status, obesity and other co-morbidities),
associated risk of complications, rehabilitation, and surgeon experience
[32]. There is no consensus in literature on what procedure is the gold
standard for long bone pathologic fractures [32]. The recommended
procedures are mostly based on retrospective observational studies
and clinical experience [32,44]. For instance, if life expectancy is
less than 3 months, in generally the orthopaedic oncologist surgeons
recommend intramedullary nailing for long bones [45]. For patients
with estimate survival above 6 months and up to 12 months, should
be preferred a prosthetic reconstruction [32,45-49]. Patients that are
expected to have a long survival above 12 months, may have more
complex reconstructions, wide resection and endoprostheses [32].

Intramedullary nails offer several advantages: minimally invasive
procedure, the periosteum blood supply is preserved, rigid fixation
is achieved with proximal and distal interlocking screws and/or
cement, and allows for immediate weight bearing [45]. Additionally,
for poor (lytic) bone stock, proximal fixation can be achieved with
large lag screw or spiral blade [32]. However, it is not suitable for
(peri)articular lesions and with time intramedullary nails without
cement are at risk of failure because they are load-sharing devices
[32]. Plate fixation has disadvantages such as the open approach,
the large incision needed, longer procedure, and does not allow
prophylactic fixation of the entire bone [32]. Nevertheless, it allows
rigid fixation for very distal fractures using locking screws, and
facilitates curettage, fracture reduction and cement filling [32,50].

Prosthetic reconstruction provides immediate stability, is
independent of fracture healing and minimizes the risk of local
disease progression or implant failure [45,47,50-53]. The principal
drawback of this procedure is the high risk of complications [45,50-
52]. Prosthetic reconstruction increases blood loss, has considerable
risk of infection in these patients, and is not the optimal option
for patients who will need adjuvant radiotherapy [32,49,54,55].
The high costs of endoprostheses are no longer a disadvantage.

In this context, for patients with multiple bone metastases and
a short to medium-term life expectancy, the combined treatment
of RFA, cementing, and internal fixation (intramedullary nail,
preferable) is expected to present a beneficial, complementary
and synergistic effect with impact on patients’ quality of life.
Furthermore, it is a cost-effective palliative treatment, minimally
invasive procedure, and has a low risk of complications.

The goal of the combined procedure is to relief localized pain
and improve the overall functional performance, providing local
control of disease progression and consequently improving the
quality of life, and hopefully maybe to extend patients survival.
The main issue relays on cost-effectiveness and minimization of
surgical risks related to the palliative treatment of bone metastases
in a way that patients are able to benefit from treatment outcome.

Materials and Methods

Patients admitted to the surgical intervention were prospectively
followed and observational clinical and imaging data were collected.
The minimum follow- up was determined as 12 months or until death,
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whichever come first. Radiological follow-up with digital radiographs
was performed at 6 weeks, 3 months, 6 months, 12 months, and each
6 months after that in the living patients. CT scan was also performed
after 3 and 12 months. It was evaluated the worst pain related to the
treated lesion site (Visual Analogue Scale, VAS), function (Karnofsky
Performance Score, KPS), surgical treatment complications, and
patients’ survival. Local and systemic complications, intraoperative
death, and postoperative death up to 1 month of surgery, were all
reported. Re-operation or revision surgery was also reported. Patients
were additionally questioned about reduction of pain medication
and quality of life, daily activities and sports. All patients had to
consent participating in this study and after adequate information
they accepted to be submitted to the proposed surgical treatment.

Surgical treatment is minimally invasive and consists in the
combination of local curettage, radiofrequency ablation, bone cement
filling and internal fixation with titanium or Carbon-Fiber reinforced
Polyetheretherketone (CF- PEEK) intramedullary nailing (staticlocking;
femoral neck screw locked to the proximal nail to prevent protrusion
through the femoral head; for proximal humerus, a spiral blade was
chosen for proximal fixation when used the titanium intramedullary
nail). Exception for two cases stabilized with a distal femur or humerus
plateduetothelocation of thelesion. Theradiofrequencyablation (Figure
1) was performed with 2 divergent cannulas simultaneously (Diros™,
2.5 cm active tip under 90°C for 6 minutes, with extra initial time to
reach temperature first; or 2 cm active tip, OsteoCool™ Radiofrequency
Ablation System, 80°C for 15 minutes, including ramp time).

88). Table 1 summarizes patient and metastatic lesion characteristics.

Table 1: Patient and metastatic lesion characteristics.

Figure 1: The divergent positioning of 2 cannulas in proximal humerus (a) and
the radio frequency ablation procedure monitoring (b).

Inclusion criteria were mature skeleton (age 18 or older),
advanced disease (multiple bone metastases), osteolytic or mixed type
metastasis, long bone symptomatic lesion (VAS 2 4), risk for imminent
fracture (Mirels score >8; > 3 cm axial cortex destruction at femur),
and pathological fracture (with or without soft tissue extension).

Patients were excluded from this procedure if presenting solitary
bone metastasis, osteoblastic lesions, active infection, articular invasion,
neurologicalcompromise,abnormalcoagulopathyprofile (haemorrhagic
diathesis) or insufficient general condition for the surgical procedure,
multiple myeloma lesions, plasmacytoma, and bone lymphoma.

Statistical analysis

Survival was calculated using the Kaplan-Meier survival analysis
with 95% confidence intervals (CI). The results were analysed
statistically with SPSS v26.0 (IBM SPSS Statistics, Chicago, Illinois)
and a p-value< 0.05 was used to denote statistical significance.

Results

A total of 32 long bone metastatic lesions (30 lytic and 2 mixed
type) were treated in 30 patients. Mean age was 63 years old (range 29-

e o n=30
Characteristic (n,%) Lesions = 32
Gender
Male 19 (63)
Female 11 (37)
Site
Femur 18 (56)
Humerus 12 (38)
Tibia 2(6)
Metastatic lesion characteristics
Impending fracture 18 (56)
Pathological fracture 14 (44)
Lytic lesion 30 (94)
Mix lesion 2(6)
Top primary tumouR
Lung 14
Breast 4
Renal Cell 4
Brain metastases 6
Visceral metastases 8
Lung metastases 16
Spinal metastases (Thoracolumbar) 18
Symptomatic lesion 32 (100)
Previous treatment
Primary tumour resection 9
Spinal metastases (thoracolumbar) 2
Systemic treatment 9
Radiotherapy 7
Spinal metastases (thoracolumbar) 3
Proximal humerus 2
Lung metastases 2
Treatment
FA, Cement filling and internal fixation 32 (100)
Complications 0
Deaths 22 (73)

Patients presented a large variety of primary tumours: lung (14),
breast (4), renal cell (4), hepatoid renal cell (1), urothelial (1), larynx
epidermoid (1), Pankreatobiliar (1), gastric (1), gastrointestinal (1), colon
sigmoid (1), Colorectal (1).

From the total of 32 lesions, 18 lesions were considered impending
fractures, and the other 14 lesions presented pathological fractures
(Figures 2-5).

Figure 2: A 54 years-old patient with advanced breast cancer presents
pathological fracture of the right proximal femur (a-b). Bone scintigraphy
confirms multiple bone metastases (c). RFA procedure was performed with 2
divergent cannulas through the mini-invasive approach of intramedullary nailing

(d).

Figure 3: Radiographs on follow-up of the same patient of Figure 2 after
combined RFA, cementing, and intramedullary nailing with a titanium long nail
(a-b).

J Orthop Oncol, an open access journal
ISSN: 2472-016X

Volume 7 « Issue 1+ 1000145




Citation: Oliveira V, Leite XF, Ribau A, Cardoso P, Araujo A (2021) Rapid Pain Relief and Functional Improvement after Local Radiofrequency Ablation and Cementing Combined
with Internal Fixation for Long Bone Metastases: A Prospective Study. J Orthop Oncol 7: 145.

Page 4 of 8

Figure 4: Radiographs show an impending fracture of the right proximal femur
submitted to radiofrequency ablation procedure (a) and during follow-up, after
cement filling and intramedullary nailing with a long CF-PEEK nail (CarboFix™)
(b-e).

Figure 5: A lung cancer patient with a lytic metastasis on proximal tibia (a-
b) was submitted to radiofrequency ablation (c), cementing and intramedullary
nailing with a long CF-PEEK nail (CarboFix™) (d).

Patients treated for 2 lesions sites were asked to evaluate the worst
discriminated pain related to each location separately.

All patients experienced immediate pain relief (> 2 point change)
15 days after treatment. The mean VAS improved from 8.63 (SD 0.75,
range 7-10) to 3.72 (SD 1.92, range 0-7). Four patients died just after
1 month and were only evaluated at day 15. For the other 26 patients
(28 lesions), the mean VAS score reduced even more at 6 weeks
postoperatively to 2.5 (SD 1.77, range 0-6). At final follow up was
considered the last available evaluation for all patients, the mean VAS
stabilized at 2.19 (SD 1.77, range 0-6) (Figure 6). The postoperative
improvement is statistically significant for all time visits (p<0.0001).
The 95% CI of the difference between VAS pre- and VAS postop day 15
range from 4.15 to 5.60, or 5.44 to 6.81 VAS postop at 6 weeks, or 5.76
to 7.12 VAS postop at final FU (Figure 7). The same way, all patients
improved function significantly after treatment, minimum 10-point
change. The preoperative mean KPS was 57.7 (SD 14.55, range 30-80)
and postoperatively it reached 74 (SD 16.32, range 40-100) (p<0.0001).
The 95% CI of KPS pre- and postop difference range from -24.32 to
-8.34. After treatment, 28 patients were discharged home after mean
1.9 days (range 1-6) and 2 patients had no family support and were
admitted to palliative care unit. Mean follow-up was 17.5 months
(range 1-63).
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Figure 6: Pain analysis in different visits. VAS at final FU was considered the

last one available. All patients experienced pain relief (p<0.0001).
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Figure 7: Functional improvement occurred in all patients after surgical
procedure (p<0.0001).

There was no evidence of local disease progression on radiographs.
For different factors was not possible to realize CT scan systematically
at a fixed time on follow-up. Between 3 and 15 months, local tumour
control without disease progression on the operated bone was verified
in CT scan of 8 patients (26.7%), despite disease progression elsewhere
(spine, pelvis, visceral, and lung) after 12 months. Three of those
patients repeated the CT scan control twice through that time. Figures
8 to 11 present some of those cases and show supressed progression of
metastases.

Figure 8: A metastatic patient with advanced renal cell carcinoma was treated
for an impending fracture at distal femur (a-d) and performed CT scan control
at 3 and 15 months (e-g) after surgery, which shows remaining local tumour
control.

Figure 9: Patient with a treated lytic metastasis at the right femoral diaphysis
(radiographs a-d) performed a CT scan 7 and 14 months after surgery (e-h)
that shows local tumour control despite disease progression elsewhere (spine,
pelvis and lung).

Figure 10: A treated proximal left femur metastasis (a) keeps local tumour
control on CT scan after 9 months of treatment.
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Figure 11: Pathological fracture of the left proximal humerus was submitted to
the combined procedure (a) and at 6 months of follow-up the CT scan control
shows no local disease progression (b).

After the surgical treatment, all patients confirmed initial reduction
on painkillers, in agreement with local pain relief, but not sustained
in time, despite the continuous reduction in pain scores, because of
referred pain elsewhere.

All previous active patients had abandoned sports for some time
pre-operatively and likewise none returned to sports activity after
treatment. Despite the functional improvement, 26% of patients
were not able to perform all daily activities they liked to. All patients
especially valued the recovery of limb function.

There were no reported complications. During follow-up, 22
patients died (73.3%), one case from acute respiratory infection 6 weeks
after treatment, all the others from disease progression (Figure 12).
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Figure 12: The Kaplan-Meier estimate curve.

Mean survival was 23.0 months (SD 4.35, 95% CI range 14.5-31.6).
Median

Survival was 15 months (SD 3.9, 95% CI range 7.3-22.7).
The 1-year estimate Survival was 50.3%.
Discussion

Although metastatic patients have limited life expectancy, systemic
and local treatments for cancer patients are improving leading to longer

survival even for patients with disseminated disease [32,56,57].

Evidence-based medicine is still poor and treatment is mainly
based on expert opinion and experience [32]. There is no consensus
on the best treatment for each case and in practice it is individually
optimized. For that, early diagnosis of bone metastases, and tumour
and patient prognostic factors to better estimate life expectancy are
essential for decision-make. The goal is to relief pain and improve
function, and for that accurately identify impending fractures, prevent
pathological fracture and act before it happens, while taking into
account the surgical risks and rehabilitation time in order to achieve
the highest quality of active life.

Although the limited survival, the combined treatment showed
effective and rapid pain relief and significant functional improvement.
Local progression-free survival was verified. Further, there was no
complications related to the treatment. Accordingly to Goetz et al. [39],
after the surgical treatment all patients confirmed initial reduction on
painkillers but not sustained in time, despite the continuous reduction
in pain scores, because of referred pain elsewhere related to the systemic
metastatic disease.

Despite the significant functional improvement, some patients were
not able to perform all daily activities they liked to. This reflects the
associated psychosocial component of living with an advanced disease
status under palliative care.

These patients need to eliminate pain quickly, need to stabilize
fractures, need to get ahead of delayed skeletal events, need to keep an
active life, opioid consumption should be controlled, and they need to
stay on course with multidisciplinary and systemic regimens.

This treatment combination is a minimally invasive technique, with
extremely low complications risks, and it seems to greatly increase the
efficacy of local tumour control.

A multicentre study of 43 patients reported a significant decrease
in pain 12 and 24 weeks after treatment with significant reduction
of opioid consumption at weeks 8 and 12 [39]. Adverse events were
recorded in only 3 patients. Recently, Fares et al. [58] verified that
combined radiofrequency ablation and cementoplasty was a safe and
effective pain relief treatment in 30 patients with extraspinal painful
bone metastases, without any major complications through 12 weeks
follow-up [58]. Most treated lesions were at pelvis location and internal
fixation technique was not used. Authors showed decreased pain
intensity and disability from day 1 up to 12 weeks. They reported no
major complications and 2 cases of minor cement leakage. This study
shows the benefit of a synergistic effect of RFA plus cementoplasty for
painful bone metastases.

The OPuS ONE multicentre study [59,60]. published the results of the
first 100 patients followed through 6 months after RFA treatment. Most
lesions were located at the axial skeleton being 87% in thoracolumbar
spine and 13% in pelvis/sacrum. In total, were performed 134 ablations
and in the majority of patients (96%) balloon kyphoplasty/ kyphoplasty/
vertebroplasty/ cementoplasty was combined to the RFA. Patients in
this study experienced significant improvement in worst pain, average
pain, and pain interference at all time points. For instance, the worst
pain pre RFA mean score was 8.2; post RFA decreased to 5.6, 4.7,
3.9, 3.7, and 3.5 at 3 days, 1 week, 1 month, 3 months, and 6 months,
respectively. Furthermore, 59% experienced immediate improvement
(= 2 points change) in worst pain 3 days after the ablation. In addition,
the QOL evaluation significantly improved post treatment for all visits,
improving function for daily activities, despite the advanced disease
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status.

After treatment, 46% of patients reported a decrease in transdermal
and/or narcotic use at 3 months. Adverse events were very rare and
occurred in 4 cases (2 hospitalizations: pneumonia and respiratory
failure). Authors verified 30 deaths during the course of the study,
29 through 6 months visit and all deaths were attributed to disease
progression. This study analyses pain and QOL, does not analyse local
tumour control (necrosis, tumour growth, local recurrence) or fracture
follow-up. Nevertheless, it shows clinically impactful results. The RFA
and cementing association showed to be a safe and effective option for
palliative care and demonstrated significant pain relief as early as 3 days
and sustained through 6 months, function and QOL improvement,
covering the treatment goals.

Accordingly to literature, in the current study RFA and cementing
combination demonstrated to be a safe and effective procedure for local
palliative treatment of long bone metastases.

Intramedullary nailing is frequently used to stabilize an impending
or actual fracture of long bones because it’s a minimally invasive
procedure, minimizes complications risk, reliefs localized pain, allows
for immediate weight bearing in femur, and rapid rehabilitation [61,62].
The use of along nail also provides mechanical support and prophylactic
treatment against future fractures in other regions of the long bone. It
should be assumed the minimal healing tendencies or non-union of
pathological fractures. Nevertheless, as a result of the limited survival of
these patients, the load- sharing device may not exceed the fatigue life
of the implant [61,63-66]. Therefore, the palliative treatment goals may
be fulfilled when including intramedullary nailing for patients with a
short or medium-term life expectancy. Long survival is an important
risk factor for failure [61,67-69]. Studies on the use of intramedullary
nails are mostly limited because of small series, heterogeneity, and
short follow-up [46,61,62,65,66,68,69]. Willeumier et al. [61] reported
5 Centers retrospective study of 245 patients treated for impending
or actual fracture of the femur. Indications for intramedullary nailing
were impending fractures in 49% and actual fractures in 51% for lesions
of the trochanter region and large femoral shaft lesions or if multiple
lesions were present at the same bone femur. Mean follow-up was 14.4
months and 67% of patients died before 1 year. Authors reported a local
complications rate of 12% with 6-month cumulative incidence of 8%.
Implant breakage occurred in 8% of patients and 6 month cumulative
incidence was 4% [61]. Authors reported that 3% of the nails fractured,
all at the junction with the neck screw [57]. Independent factors
associated with increased risk of implant breakage were actual fracture
and previous radiotherapy [61]. Revision occurred in 5% of patients
[61]. An actual fracture was independently associated with a higher
revision risk, and use of cement was independently associated with a
lower risk of revision [61]. Overall, the incidence of local complications
(lasting pain despite surgery and analgesics, and tumour progression
needing further adjuvant treatments such as radiotherapy or surgery),
implant breakage, and revision were low, also as a result of the short
survival of patients [61].

Intramedullary nailing for pathological humeral fractures
demonstrate good overall results, although may present complications
with longer survival. Actually Willeumier et al. Reported 12.6% of
failures associated to intramedullary nailing of humerus. Nevertheless,
the short survival of these patients may underestimate the complications
rate 70. Willeumier et al. [70] also verified that mechanical failure
develops mainly 6 to 12 months postoperatively. The oncological
complications predominantly arise very shortly postoperatively or after
1 year [71]. Thus, resection and reconstruction should be considered

for patients with expected long survival, especially for renal carcinoma
patients, and for patients with massive involvement of metaphyseal
area [71,72]. After endoprosthetic reconstruction, shoulder function is
generally limited although it provides a stable platform for elbow and
hand function [46,53,70]. Although a small series and heterogeneous
tumour diagnoses at proximal humerus, Trovarelli et al. [49] showed
that in patients in whom the deltoid can be partly spared, reverse total
shoulder prostheses appears to reasonably restore short-term shoulder
function.

Laitinen et al. [73]. showed that patients treated with cement
experienced faster pain relief. Also, Choi et al. [74]. Used cement in
femur and humerus to achieve a stable fixation despite extensive
osteolysis and thin cortex. In the same way, Willeumier etal. [61]. showed
that cement association to intramedullary nailing of femur reduces the
risk of revision, particularly important for actual fractures treatment
[61]. In addition, studies on percutaneous cement augmentation while
performing close intramedullary nailing of long bones demonstrate
significant and rapid pain relief, and 50% suppressed progression of the
metastasis on PET/CT scan or bone scintigraphy at mean 7-8 months
of follow-up [75].

The patients longevity should be over estimated and must be
assume that a pathological fracture will not heal to plan a construction
accordingly or a reconstruction that survive the patient [76].
Perioperative steps and intraoperative care should reduce bleeding and
embolic events as well as prevent or minimize the risk of infection [77].

In the current study, complications and revision rates for long bones
metastases were null and are comparable to previous studies using
intramedullary nails that range between 0% and 14% [46,61,65,68,77-
79]. This fact shows that patients selection and treatment option were
probably adequate for each patient needs and survival.

Patients with short to medium-term survival take advantage of the
intramedullary nail while not exceeding the probable timeline for its
potential complications. It is important to have conscience that any
major complications and re-operations have a high impact on these
patients limited life Even in the 2 cases with indication for a plate due to
anatomical location, the combined treatment still showed a successful
outcome without complications, despite the inherent disadvantages of
the plate comparing to intramedullary nailing such as the open approach
and no prophylactic fixation of the entire bone. To take the most from the
combined treatment an intramedullary nailing should be used. Lesions
in distal femur or humerus without indication for nailing and short to
medium-term expected survival still may benefit from the combined
treatment although with a plate. Patients expected to live longer may
benefit from resection and endoprosthetic reconstructions Willeumier
et al. [45,80,81,82] verified that general orthopaedic surgeons preferred
using an intramedullary nail for fractures of the humerus and femur
and the oncological orthopaedic surgeons recommend a prosthetic
reconstruction in patients with a long expected survival. They conclude
that decision should be based on the expected survival of the patient,
the type and extent of the tumour, and the location of the fracture, on a
referral centralized care [45]. Although this is a prospective study it has
no control group and limitations are inherent to small patients number.
This may be related to the fact that Oncologists may not be familiar
with RFA and cementing combination for pain relief and functional
improvement (clinical evidence, patient selection, overall outcome),
and procedure logistics and infrastructure may not properly support a
referral flow without reorganization and multidisciplinary work. Also,
for different reasons it was not possible to realize CT scan or even PET
scan in all patients during follow-up.
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It is important to share data, results, and patients’ outcome.
Future prospective randomized trials, multicentre studies for larger
series, are needed. It is also extremely important a multidisciplinary
teamwork for metastatic patients palliative treatment. Furthermore,
it is essential advances for an earlier diagnostic of metastatic disease
and bone metastases, prevention of delayed skeletal events, and get
the Oncologists be familiar with this combined treatment outcome.
Patients benefit from the synergistic and complementary effect of the
different procedures altogether. RFA, cementing, and internal fixation
(intramedullary nailing) for the palliative treatment of long bone
metastases, should be incorporated in multidisciplinary discussion
since the beginning in order to be used early in the treatment algorithm.

Conclusion

This study shows an effective local tumour control and impactful
results on patients’ quality of life through significant pain relief and
functional improvements. RFA and cementing combination seems to
minimize local tumour progression or local recurrence due to their
synergistic effect. The association of intramedullary nailing for long
bone lesions complements treatment goals. Further, this combined
treatment is a minimally invasive and cost-effective procedure, and
showed a null complications rate. Patients with short or medium-term
survival expectancy significantly benefit from this treatment.
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