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INTRODUCTION

Recent advances in cancer treatment have led to increased 
survival rates, highlighting the importance of rehabilitation 
for cancer patients. In Japan, rehabilitation is recommended 
for cancer patients regardless of cancer type.1) As a result, the 
number of cancer patients admitted to convalescent rehabili-
tation wards is also increasing.

For patients with bone metastases, disabling factors such 
as load limitation or pain make it difficult to recover sufficient 
motor function for discharge. However, under the Japanese 
medical insurance system, anti-cancer treatments, such as 
drug therapy and radiation therapy, cannot be provided in 
convalescent rehabilitation wards in general because the 
drug fee is included in the hospitalization fee. At the time of 
writing, there are no other reports regarding rehabilitation of 
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Background: Advances in cancer treatment have led to an increase in the number of cancer 
survivors and, likewise, cancer patients in convalescent rehabilitation wards. It is difficult for pa-
tients with bone metastases to recover their motor functions and be discharged. However, cancer 
treatments, such as anti-cancer drug therapy and radiation therapy, are not generally provided in 
convalescent rehabilitation wards. Cases: This study retrospectively reviewed six cases of bone 
metastases in our convalescent rehabilitation ward from April 2018 to October 2019. The ages of 
the patients ranged from 58 to 85 years, and all patients were male. The primary cancers were 
lung cancer (two cases), renal cancer (one case), esophageal cancer (one case), prostate cancer (one 
case), and double lung and kidney cancer (one case). Bone metastases were observed in the spine 
(six cases), pelvis (two cases), and femur (one case). All patients were admitted to our convalescent 
rehabilitation ward for postoperative management of imminent fracture risk and rehabilitation of 
pathological fracture or spinal cord compression caused by bone metastasis. None of the patients 
received treatment for primary cancer or bone metastases during their hospitalization. Two pa-
tients had new bone metastases in load-bearing bones. Five patients were transferred to acute 
care hospitals for the treatment of cancer or infection. Discussion: Before transferring patients 
with bone metastases to convalescent rehabilitation wards, clinicians should assess the risk of 
skeletal-related events and the rate of progression of their cancer. Indications for hospitalization 
should be carefully determined in cooperation with acute care hospitals.
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patients with bone metastases in convalescent rehabilitation 
wards.

CASES

We retrospectively reviewed the cases of six patients with 
bone metastases who were admitted to our hospital from 
April 2018 to October 2019. A summary of these cases is 
presented in Table 1. All patients were admitted to the con-
valescent rehabilitation ward for postoperative management 
of imminent fracture risk and rehabilitation of pathological 
fracture or spinal cord compression caused by bone metas-
tases. None of the patients received treatment for primary 
cancer or bone metastases throughout admission. Prior to 
admission, three patients (cases 3, 4, and 6) had factors inhib-
iting rehabilitation such as load limitation, pain, and general 
fatigue. Active rehabilitation to regain walking ability could 
not be performed in two cases (cases 2 and 3) because of 
the diagnosis of new bone metastases in load-bearing bones 
during hospitalization. Five patients (cases 2–6) required 

transfer to acute care hospitals for the treatment of cancer or 
infection. All patients temporarily improved their activities 
of daily living (ADL) during hospitalization, but it eventu-
ally decreased for some patients (cases 5 and 6) because of 
deterioration in their general condition (Fig. 1, Table 2). 
This retrospective study was performed at the Nishi Memo-
rial Port Island Rehabilitation Hospital, Kobe, Japan. This 
study was approved by the Institutional Review Board (IRB) 
of the hospital (approval number 18). Informed consent was 
obtained using the opt-out method.

Case 1
An 85-year-old man was diagnosed with right renal can-

cer, lung metastasis, and multiple bone metastases in the left 
femoral neck and the 11th thoracic vertebra 4 months prior to 
admission to our hospital. He underwent right nephrectomy 
2 months prior to admission. Adjuvant pazopanib therapy 
was started 2 weeks after nephrectomy but was stopped 
because of left femur surgery. One month prior to admis-
sion, he underwent left artificial femoral head replacement 
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Table 1.  Summary of the cases presented

Case 1 2 3 4 5 6
Age (years)/sex 85/male 75/male 58/male 85/male 62/male 66/male
Primary cancer Renal cancer Renal cancer 

Lung cancer
Lung cancer Lung cancer Prostate cancer Esophageal 

cancer
Bone metastases Left femoral 

neck 
Vertebra

Vertebrae 
Right  

acetabulum d

Vertebrae 
Pelvis 

Right tibia d

Vertebrae 
Pelvis

Vertebrae Vertebrae

Treatment for 
primary  
cancer a

Nephrectomy 
Pazopanib  

(discontinued)

Nephrectomy Chemotherapy None Bilateral  
orchiectomy

Chemotherapy

Treatment for 
bone  
metastases a

Left artificial 
femoral head 
replacement

Radiotherapy  
(vertebrae) 

Thoracolumbar 
laminectomy 

and fusion  
surgery

Radiotherapy  
(vertebrae) 
Bone tumor  
embolization 

Thoracic lami-
nectomy and 

fusion surgery

Osteosynthesis Bilateral orchi-
ectomy

Radiotherapy 
(vertebrae) 
Denosumab 

(once) 
Thoracic lami-
nectomy and 

fusion surgery
Katagiri score b 7 7 9 7 3 7
Mirels’ score c 11 ND 9 8 ND ND
SINS c 5 14 9 13 3 12
Days of  
hospitalization

90 70 29 72 71 16

Outcome Returned home Hospital transfer Hospital transfer Hospital transfer Hospital transfer Hospital transfer
a Before admission to rehabilitation ward. b On admission to rehabilitation ward. c Mirels score and SINS of operated region 

were evaluated preoperatively, and those of non-operated region were evaluated on admission. d New bone metastases found 
after admission to our hospital.

ND, not determined.
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for an imminent fracture. The patient was transferred to our 
hospital for postoperative rehabilitation.

As rehabilitation progressed, the patient’s leg strength and 
performance in ADL gradually improved. Although the me-
tastasis in the 11th thoracic vertebra increased during hos-
pitalization (Fig. 2), he had no pain or paralysis. On day 90, 
the patient was discharged home under the care of his family 
and a nursing care service. On discharge, he was able to walk 
with slight assistance or supervision. His motor functional 
independence measure (FIM) score increased from 28 points 
at admission to 74 points at discharge because of improve-
ment in function and environmental settings (Table 2).

Case 2
A 75-year-old man with a medical history of postopera-

tive renal cancer had low back pain and was diagnosed with 
lung cancer and 11th and 12th thoracic vertebral metastases 
2 months prior to admission to our hospital. The patient was 
treated with radiotherapy for bone metastases. However, he 
developed paralysis of the left leg because of a compres-
sion fracture in the 11th thoracic vertebra and malignant 
spinal cord compression (MSCC), leading to thoracolumbar 
laminectomy and fusion surgery 1 month prior to admission 

(Fig. 3A,B). The patient was transferred to our hospital for 
postoperative rehabilitation.

On admission to our hospital, the paralysis in the patient’s 
left leg improved, and he was able to walk with a cane. As 
rehabilitation progressed, he was able to walk independently. 
However, on day 20, he experienced back pain and numbness 
and pain in his right thigh. On day 38, a new bone metastasis 
in the right acetabulum was detected by computed tomog-
raphy (CT) (Fig. 3C). Considering that it was difficult to 
unload the area with braces, we ordered the patient to use a 
wheelchair to avoid pathological fractures. On day 57, during 
follow-up for the primary cancer at the acute care hospital, he 
was diagnosed with hypercalcemia. Therefore, we took the 
unusual step of treating the patient with zoledronic acid in 
our hospital. A CT scan on day 58 showed that the bone me-
tastases on the right acetabulum and vertebrae had increased 
(Fig. 3D,E,F). On day 70, we decided that it was difficult 
for the patient to continue rehabilitation and transferred him 
to the acute care hospital for treatment for the cancer. His 
motor FIM score had increased from 69 points on admission 
to 78 points at discharge because of appropriate movement 
instruction and environmental settings (Table 2).

Prog. Rehabil. Med. 2022; Vol.7, 20220022 3

Fig. 1.  Changes in motor FIM score during hospitalization.
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Case 3
A 58-year-old man was diagnosed with sixth and eighth 

thoracic vertebral metastases during chemotherapy for 
lung cancer, and radiotherapy was initiated for metastases 

3 months prior to admission to our hospital. However, the 
following month, the patient suffered a fall at home, and he 
was admitted to the acute care hospital. During this time, 
he had paralysis and decreased sensation in both legs and 
was diagnosed with MSCC. He underwent semi-emergent 
bone tumor embolization, thoracic laminectomy, and fusion 
surgery. Later, a new bone metastasis was found in the right 
iliac bone (Fig. 4A), but it was followed up. The patient was 
transferred to our hospital for postoperative rehabilitation.

On day 3, the patient experienced right hip pain during 
exercise. Despite the application of transdermal narcotics, he 
experienced increased pain in his back and left anterior chest 
because of bone metastases and extensive left pleural dis-
semination. The pain prevented him from undergoing active 
rehabilitation. On day 19, the patient developed new pain in 
his right lower leg. A CT scan on day 22 showed a new bone 
metastasis in his right tibia (Fig. 4B) and growth of other 
bone metastases (Fig. 4C). On day 29, the patient was trans-
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Table 2.  Changes in each sub-item of motor FIM score during hospitalization

Case 1 2 3 4 5 6
Adm Max Dis Adm Max Dis Adm Max Dis Adm Max Dis Adm Max Dis Adm Max Dis

Self-care
Eating 6 7 7 7 7 7 5 5 5 5 7 7 5 7 1 5 5 1
Grooming 4 7 7 7 7 7 5 5 5 5 5 5 5 7 3 5 5 1
Bathing 1 5 5 1 7 7 1 3 3 1 3 3 1 4 2 1 3 1
Dressing  
upper body

4 7 7 7 7 7 1 7 7 4 4 4 5 5 2 5 5 1

Dressing 
lower body

1 6 6 6 6 6 1 6 6 3 4 4 5 5 1 5 5 1

Toileting 1 6 6 6 6 6 6 6 6 4 5 5 4 4 1 5 5 1
Sphincter 
control
Bladder  
management

1 4 4 7 7 7 7 7 7 5 5 5 1 5 2 4 5 4

Bowel  
management

1 6 6 6 6 6 6 6 6 6 6 6 1 4 2 2 6 2

Transfers
Bed/chair/
wheelchair

3 6 6 7 6 6 6 6 6 4 5 5 1 4 1 4 5 1

Toilet 3 6 6 7 6 6 6 6 6 4 5 5 1 1 1 5 5 1
Bath/shower 1 4 4 1 6 6 1 1 1 1 1 1 1 1 1 1 1 1
Locomotion
Walking/
wheelchair

1 6 6 6 6 6 1 1 1 1 1 1 1 1 1 1 1 1

Stairs 1 4 4 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Total 28 74 74 69 78 78 47 60 60 44 52 52 32 49 19 44 52 17
Adm, score on admission; Max, maximum score; Dis, score on discharge.

Fig. 2.  CT of case 1. (A) On admission. (B) On day 63. The 
osteolytic metastasis in the spinous process of the 11th tho-
racic vertebra became larger.
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ferred to an acute care hospital for radiation therapy for right 
tibial metastasis. His motor FIM score had increased from 47 
points on admission to 60 points at discharge because of ap-
propriate movement instruction and environmental settings 
(Table 2).

Case 4
An 85-year-old man fractured his left femoral neck in a 

fall 2 months prior to admission to our hospital. Lung cancer 
and multiple bone metastases were detected preoperatively. 
However, the patient and his family declined further inten-
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Fig. 3.  CT of case 2. (A) CT of 11th thoracic vertebra (Th11) on admission. (B) CT 
of 12th thoracic vertebra (Th12) on admission. (C) CT of pelvis on day 38. (D) CT of 
Th11 on day 58. (E) CT of Th12 on day 58. (F) CT of pelvis on day 58. CT on day 58 
showed that the bone metastases on the right acetabulum and vertebrae had increased 
in size.

Fig. 4.  CT of case 3. (A) CT of pelvis on admission. (B) CT of right tibia on day 22 
(sagittal CT). (C) CT of pelvis on day 22. A new tumor was found in the tibia, and the 
pelvic tumor had become larger.
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sive examination and treatment for cancer. He underwent os-
teosynthesis 1 month prior to admission and was transferred 
to our hospital for postoperative rehabilitation.

CT at admission showed multiple osteolytic bone metasta-
ses in the acetabulum and whole vertebrae, including the sec-
ond and third cervical vertebrae (Fig. 5). However, we could 
not provide active rehabilitation because the patient refused 
to wear a lumbar corset or a cervical collar. In addition, he 
gradually became fatigued and experienced pain in his left 
shoulder. We had no choice but to provide rehabilitation on 
the bed. On day 70, he developed gross hematuria because of 
disseminated intravascular coagulation, which required his 
transfer to an acute care hospital 2 days later. His motor FIM 
score had increased from 44 points on admission to 52 points 
at discharge because of appropriate movement instruction 
and environmental settings (Table 2).

Case 5
A 62-year-old man developed muscle weakness and numb-

ness in both legs 1 month prior to admission to our hospital. 
A week later, he was unable to stand. This led to his admis-
sion to an acute care hospital, where he was diagnosed with 

prostate cancer with metastases in the sixth, eighth, and 
ninth thoracic vertebrae (Fig. 6) and the third and fifth lum-
bar vertebrae, MSCC with bladder and rectal disturbance, 
and paralysis in both legs. He underwent bilateral orchiec-
tomy 2 weeks prior to admission to our hospital. A lumbar 
corset was created, and bone metastases were followed up. 
The patient was transferred to our hospital for postoperative 
rehabilitation.

As rehabilitation progressed, strength in the patient’s leg 
muscles increased, and he was able to walk with a walker 
and bilateral long leg braces. His bladder and rectal distur-
bances also recovered, and he was able to urinate. Although 
his rehabilitation progressed well, he developed cholecystitis 
on day 67. In addition, his serum levels of inflammatory 
markers remained significantly elevated despite the use of 
antibacterial drugs. On day 71, we decided to transfer the 
patient to the acute care hospital for cholecystectomy. His 
motor FIM score had temporarily improved from 32 points 
on admission to 49 points because of improvement in func-
tion, appropriate movement instruction, and environmental 
settings, but his score had decreased to 19 points at discharge 
(Table 2).

Case 6
A 66-year-old man was diagnosed with advanced esopha-

geal cancer and underwent palliative chemoradiotherapy 
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Fig. 5.  CT on admission of case 4. Multiple osteolytic bone 
metastases can be observed.

Fig. 6.  Pre-operative magnetic resonance imaging of case 
5. Bone metastases and spinal cord compression in the sixth, 
eighth, and ninth thoracic vertebrae are visible. (A) T1-
weighted image. (B) T2-weighted image.
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for esophageal stenosis 7 months prior to admission to our 
hospital. He was admitted to an acute care hospital for che-
motherapy 1 month prior to admission and thoracic vertebral 
metastases were detected (Fig. 7A). Because of severe pain 
from the metastases, treatment with radiation therapy and 
denosumab was given priority. However, 2 weeks prior to 
admission, he developed numbness in both legs because of 
MSCC and underwent emergency thoracic laminectomy and 
fusion surgery (Fig. 7B). The patient was transferred to our 
hospital for postoperative rehabilitation.

Because the patient experienced severe back pain and gen-
eral fatigue from the time of admission, we could not provide 
active rehabilitation. On day 15, the patient developed fever 
and chills with abnormally high serum levels of inflamma-
tory markers. He was transferred to an acute care hospital 
the following day to treat the infection. His motor FIM score 
had temporarily improved from 44 points on admission to 
52 points because of appropriate movement instruction and 
environmental settings, but his score had decreased to 17 
points at discharge (Table 2).

DISCUSSION

This study revealed two major problems regarding con-
valescent rehabilitation for patients with bone metastases. 
In five of the six cases described here, rehabilitation was 
discontinued because of cancer progression or complications 
associated with cancer that led to transfer of the patient to an 

acute care hospital.
The patients in cases 2 and 3 were transferred to an acute 

care hospital for treatment of cancer. As explained previ-
ously, under the Japanese medical insurance system, cancer 
treatment cannot be provided during hospitalization in 
convalescent rehabilitation wards. Given that the length of 
hospitalization in a convalescent rehabilitation ward is often 
several months, patients should be admitted only when their 
cancers are expected to be under control without cancer 
treatment for several months after discharge from acute care 
hospitals. The patients in cases 4, 5, and 6 were transferred to 
acute care hospitals for treatment of complications. In cases 
of progressive cancer, complications caused by immuno-
compromise and coagulation disorders are likely to occur. 
Katagiri,2) Tomita,3) and Tokuhashi4) scores can be used to 
predict the life prognosis of patients with bone metastases. In 
this study, Katagiri scores demonstrated short-term progno-
ses for all cases except case 5 (Table 1). Patients with a poor 
prognosis or rapidly progressing cancer should not be ad-
mitted to a convalescent rehabilitation ward. If cancer is not 
controlled, disabling factors are more likely to occur, such as 
growth of bone metastases (cases 2 and 3) and complications 
associated with the cancer (cases 4, 5, and 6). Although there 
are some reports on the rehabilitation of patients with bone 
metastases and their improvements in motor function, ADL, 
and quality of life,5–7) these reports are about rehabilitation 
of patients during cancer treatment. There are no reports on 
the efficacy of rehabilitation in patients with bone metastases 
without cancer treatment.

The patients in cases 2, 3, and 4 were considered to be 
at risk of pathological fracture after hospitalization, which 
prevented us from providing active rehabilitation. Skeletal-
related events (SREs), especially pathological fractures, are 
important in the rehabilitation of patients with bone metas-
tases. During the acute care hospital stay, a whole-body scan 
should be performed to detect bone metastases and assess 
the risk of SREs. Otherwise, new bone metastases may be 
detected after transfer to a convalescent rehabilitation ward, 
making rehabilitation difficult. In addition, routine follow-up 
imaging is necessary to check for bone metastases growth 
while the patient is in the convalescent rehabilitation ward, 
and the risk of long bone pathological fractures or spinal 
instability can be assessed through scoring systems such 
as Mirels’ score8) or the Spinal Instability Neoplastic Score 
(SINS).9) The risk of SREs increases with a high number of 
bone metastases, high pain score, poor ECOG performance 
status (3–4), and prior history of SREs.10–12) However, re-
habilitation with proper risk assessment does not increase 
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Fig. 7.  (A) Pre-operative magnetic resonance imaging of 
case 6. T2-weighted image shows bone metastases and spi-
nal cord compression in the 11th and 12th thoracic vertebrae. 
(B) X-Ray of case 6 after thoracic laminectomy and fusion 
surgery.
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the risk of pathological fractures.13) Therefore, rehabilitation 
should be offered to patients with bone metastases. To main-
tain ADL status as much as possible, even in patients with 
unstable bone metastases, clinicians must provide appropri-
ate movement instruction, consider the use of orthoses, and 
consult with orthopedic surgeons regarding surgical indica-
tions.

In the current study, although five patients were forced to 
transfer to acute care hospitals, we temporarily improved 
their ADL status during hospitalization. For patients with 
bone metastases, ADL status should be improved according 
to their functional prognosis through strategies based on im-
proving function, appropriate movement instruction, use of 
compensatory measures, and environmental settings. Poor 
rehabilitation outcomes of patients with bone metastases 
have been associated with hypercalcemia and administration 
of parenteral narcotics.14) Conversely, a good prognosis in 
MSCC patients is associated with good ambulatory status 
before treatment, no visceral metastasis, and slow progres-
sion of neurologic impairment after 14 days.15,16) For MSCC 
patients with a poor functional or life prognosis, the impor-
tance of short-term rehabilitation, with goals expected to be 
achieved within a month (e.g., managing transfers, reducing 
pain, and achieving urinary continence), has been empha-
sized.17) Although these reports are also about rehabilitation 
during cancer treatment, they could help in predicting func-
tional prognosis and developing rehabilitation programs in 
convalescent rehabilitation wards. In case 1 in the present 
study, despite the patient showing bone metastasis growth, 
there was no pain or paralysis, which enabled the patient 
to return home. In contrast, the other patients were forced 
to transfer to acute care hospitals and had symptoms such 
as severe pain and fatigue that were suggestive of cancer 
progression at the time of admission or shortly afterward. 
This also inhibited active rehabilitation in these cases. The 
results of the current study suggest that when there is bone 
metastases growth in load-bearing bones (cases 2 and 3) or 
a complication associated with cancer (cases 4, 5, and 6), it 
may be difficult to improve motor function with convalescent 
rehabilitation.

We consider that intensive rehabilitation in a convalescent 
rehabilitation ward can improve ADL status in patients with 
bone metastases if they receive proper assessment of the risk 
of SREs and cancer status. However, if patients are admitted 
to convalescent rehabilitation wards without cancer control, 
they miss the opportunity to treat their cancer. This may 
result in a deterioration of their general condition because of 
cancer progression or complications associated with cancer.

In conclusion, for patients with bone metastases, the risk of 
SREs and the speed of cancer progression should be assessed 
before admission to convalescent rehabilitation wards. Indi-
cations for hospitalization should be carefully determined in 
cooperation with acute care hospitals.

ACKNOWLEDGMENTS

The authors thank Kosuke Miyamoto, MD, Yoko (Ha-
raguchi) Kenmotsu, MD, and Masaru Kobayashi, MD, for 
providing their assistance with data collection. They were 
affiliated with the Nishi Memorial Port Island Rehabilitation 
Hospital.

CONFLICTS OF INTEREST

The authors report no conflicts of interest.

REFERENCES

	 1.	 The Japanese Association of Rehabilitation Medicine, 
Committee for Revision of Guidelines for the Treat-
ment of Cancer Rehabilitation: Guidelines for the 
treatment of cancer rehabilitation, second version [in 
Japanese]. Kinbara Publishing, Tokyo, 2019.

	 2.	 Katagiri H, Okada R, Takagi T, Takahashi M, Murata 
H, Harada H, Nishimura T, Asakura H, Ogawa H: New 
prognostic factors and scoring system for patients with 
skeletal metastasis. Cancer Med 2014;3:1359–1367. 
DOI:10.1002/cam4.292, PMID:25044999

	 3.	 Tomita K, Kawahara N, Kobayashi T, Yoshida A, Mu-
rakami H, Akamaru T: Surgical strategy for spinal metas-
tases. Spine 2001;26:298–306. DOI:10.1097/00007632-
200102010-00016, PMID:11224867

	 4.	 Tokuhashi Y, Ajiro Y, Umezawa N: Outcome of 
treatment for spinal metastases using scoring sys-
tem for preoperative evaluation of prognosis. Spine 
2009;34:69–73. DOI:10.1097/BRS.0b013e3181913f19, 
PMID:19127163

	 5.	 McKinley WO, Conti-Wyneken AR, Vokac CW, Cifu 
DX: Rehabilitative functional outcome of patients 
with neoplastic spinal cord compression. Arch Phys 
Med Rehabil 1996;77:892–895. DOI:10.1016/S0003-
9993(96)90276-2, PMID:8822680

8 Kobayashi M, et al: Convalescent Rehabilitation of Patients with Bone Metastasis

https://doi.org/10.1002/cam4.292
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25044999?dopt=Abstract
https://doi.org/10.1097/00007632-200102010-00016
https://doi.org/10.1097/00007632-200102010-00016
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11224867?dopt=Abstract
https://doi.org/10.1097/BRS.0b013e3181913f19
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19127163?dopt=Abstract
https://doi.org/10.1016/S0003-9993(96)90276-2
https://doi.org/10.1016/S0003-9993(96)90276-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8822680?dopt=Abstract


Copyright © 2022 The Japanese Association of Rehabilitation Medicine

	 6.	 Ruff RL, Ruff SS, Wang X: Persistent benefits of 
rehabilitation on pain and life quality for nonam-
bulatory patients with spinal epidural metastasis. 
J Rehabil Res Dev 2007;44:271–278. DOI:10.1682/
JRRD.2007.01.0006, PMID:17551878

	 7.	 Tang V, Harvey D, Park Dorsay J, Jiang S, Rathbone 
MP: Prognostic indicators in metastatic spinal cord 
compression: using functional independence measure 
and Tokuhashi scale to optimize rehabilitation plan-
ning. Spinal Cord 2007;45:671–677. DOI:10.1038/
sj.sc.3102024, PMID:17228353

	 8.	 Mirels H: Metastatic disease in long bones. A proposed 
scoring system for diagnosing impending pathologic 
fractures. Clin Orthop Relat Res 1989;249:256–264. 
D OI :10 .10 9 7/ 0 0 0 03 0 8 6 -19 8912 0 0 0 - 0 0 0 27, 
PMID:2684463

	 9.	 Fourney DR, Frangou EM, Ryken TC, DiPaola CP, 
Shaffrey CI, Berven SH, Bilsky MH, Harrop JS, Feh-
lings MG, Boriani S, Chou D, Schmidt MH, Polly DW, 
Biagini R, Burch S, Dekutoski MB, Ganju A, Gerszten 
PC, Gokaslan ZL, Groff MW, Liebsch NJ, Mendel 
E, Okuno SH, Patel S, Rhines LD, Rose PS, Sciubba 
DM, Sundaresan N, Tomita K, Varga PP, Vialle LR, 
Vrionis FD, Yamada Y, Fisher CG: Spinal instability 
neoplastic score: an analysis of reliability and validity 
from the spine oncology study group. J Clin Oncol 
2011;29:3072–3077. DOI:10.1200/JCO.2010.34.3897, 
PMID:21709187

	 10.	 Berruti A, Dogliotti L, Bitossi R, Fasolis G, Gorzegno 
G, Bellina M, Torta M, Porpiglia F, Fontana D, An-
geli A: Incidence of skeletal complications in patients 
with bone metastatic prostate cancer and hormone 
refractory disease: predictive role of bone resorp-
tion and formation markers evaluated at baseline. 
J Urol 2000;164:1248–1253. DOI:10.1016/S0022-
5347(05)67149-2, PMID:10992374

	 11.	 Major PP, Cook RJ, Lipton A, Smith MR, Terpos 
E, Coleman RE: Natural history of malignant bone 
disease in breast cancer and the use of cumulative 
mean functions to measure skeletal morbidity. BMC 
Cancer 2009;9:272. DOI:10.1186/1471-2407-9-272, 
PMID:19660124

	 12.	 Brown JE, Cook RJ, Lipton A, Costa L, Coleman RE: 
Prognostic factors for skeletal complications from 
metastatic bone disease in breast cancer. Breast Cancer 
Res Treat 2010;123:767–779. DOI:10.1007/s10549-010-
0981-1, PMID:20574672

	 13.	 Sheill G, Guinan EM, Peat N, Hussey J: Consider-
ations for exercise prescription in patients with bone 
metastases: a comprehensive narrative review. PM R 
2018;10:843–864. DOI:10.1016/j.pmrj.2018.02.006, 
PMID:29474996

	 14.	 Bunting RW, Boublik M, Blevins FT, Dame CC, 
Ford LA, Lavine LS: Functional outcome of patho-
logic fracture secondary to malignant disease in 
a rehabilitation hospital. Cancer 1992;69:98–102. 
DOI:10.1002/1097-0142(19920101)69:1<98::AID-
CNCR2820690118>3.0.CO;2-F, PMID:1727680

	 15.	 Fattal C, Fabbro M, Gelis A, Bauchet L: Metastatic 
paraplegia and vital prognosis: perspectives and limita-
tions for rehabilitation care. Part 1. Arch Phys Med Re-
habil 2011;92:125–133. DOI:10.1016/j.apmr.2010.09.017, 
PMID:21187215

	 16.	 Rades D, Douglas S, Veninga T, Stalpers LJ, Bajrovic 
A, Rudat V, Schild SE: Prognostic factors in a series of 
504 breast cancer patients with metastatic spinal cord 
compression. Strahlenther Onkol 2012;188:340–345. 
DOI:10.1007/s00066-011-0061-4, PMID:22354333

	 17.	 Fattal C, Fabbro M, Rouays-Mabit H, Verollet C, 
Bauchet L: Metastatic paraplegia and functional out-
comes: perspectives and limitations for rehabilitation 
care. Part 2. Arch Phys Med Rehabil 2011;92:134–145. 
DOI:10.1016/j.apmr.2010.09.016, PMID:21187216

Prog. Rehabil. Med. 2022; Vol.7, 20220022 9

https://doi.org/10.1682/JRRD.2007.01.0006
https://doi.org/10.1682/JRRD.2007.01.0006
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17551878?dopt=Abstract
https://doi.org/10.1038/sj.sc.3102024
https://doi.org/10.1038/sj.sc.3102024
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17228353?dopt=Abstract
https://doi.org/10.1097/00003086-198912000-00027
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2684463?dopt=Abstract
https://doi.org/10.1200/JCO.2010.34.3897
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21709187?dopt=Abstract
https://doi.org/10.1016/S0022-5347(05)67149-2
https://doi.org/10.1016/S0022-5347(05)67149-2
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10992374?dopt=Abstract
https://doi.org/10.1186/1471-2407-9-272
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19660124?dopt=Abstract
https://doi.org/10.1007/s10549-010-0981-1
https://doi.org/10.1007/s10549-010-0981-1
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20574672?dopt=Abstract
https://doi.org/10.1016/j.pmrj.2018.02.006
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29474996?dopt=Abstract
https://doi.org/10.1002/1097-0142(19920101)69:1<98::AID-CNCR2820690118>3.0.CO;2-F
https://doi.org/10.1002/1097-0142(19920101)69:1<98::AID-CNCR2820690118>3.0.CO;2-F
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1727680?dopt=Abstract
https://doi.org/10.1016/j.apmr.2010.09.017
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21187215?dopt=Abstract
https://doi.org/10.1007/s00066-011-0061-4
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22354333?dopt=Abstract
https://doi.org/10.1016/j.apmr.2010.09.016
https://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21187216?dopt=Abstract

