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Purpose: The goal of this study was to determine whether the surgery using cement spacer

could improve the quality of life of patients with proximal humerus metastasis.

Patients and methods: This is a retrospective study. The study included 34 patients who

had been treated for proximal humerus metastasis between January 2010 and June 2014. The

patients were divided into surgical and non-surgical group depending on whether they

underwent cement spacer surgery. The patient’s quality of life (QOL) assessment is sched-

uled at five points—at the initial diagnosis (baseline) and at 1 month, 3 months, 6 months,

and 9 months of follow-up. Evaluation tool is Functional Assessment of Cancer Therapy-

General (FACT-G) questionnaire.

Results: A total of 34 patients, including 15 patients in the surgery group and 19 patients in

the non-surgery group, were enrolled in this retrospective study. In the end, 22 patients

finished all evaluations, including 11 patients in the surgical group and 11 patients in the non-

surgery group. At the completion of the study, 22 patients had died, including 8 patients in

the surgery group and 14 patients in the non-surgery group. After surgical using the cement

spacer, the QOL scores of patients at each follow-up point were significantly higher than that

of preoperative scores. These scores were also higher than those of the non-surgery group.

Conclusion: The current study indicated that surgical treatment using the cement spacer

could upgrade and maintain quality of life for patients with proximal humerus metastasis in

the 9-month assessment.
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Introduction
The proximal humerus is a common site of bone metastasis. Lesions at this location

often occur in the advanced stages of cancer.1 Pathological fractures of the proximal

humerus are common, and usually require a long time to heal, while up to 50% of

the cases never heal.3 This can lead to intractable pain, limb dysfunction, and

serious physiological and psychological effects on these patients’ quality of life

(QOL). Because metastasis of the proximal humerus (MPH) is incurable at current

medical levels, and the expected survival time is relatively short, the development

of treatment plans should be targeted at improving the QOL as much as possible.

Limb salvage has evolved to represent the preferred treatment method of bone

metastases in the proximal humerus.2 Wide en bloc intra-articular excision and recon-

struction of the defect with nail cement spacer is a traditional palliative therapy for

MPH.3 The advantages of this method include a low cost, a relatively easy surgical

procedure, rapid recovery of limb function, and easy patient management.4 While

reconstruction of the defect with nail cement spacer improves functional outcome in
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patients with metastases of the proximal humerus, the impact

on QOL and survival is not well established.

The notion of QOL was proposed in the 1970s to

reflect the physical and emotional experience of the

patients after treatment.5 From then on, the consensus

has gradually formed that improving QOL is more impor-

tant than traditional therapeutic objectives such as pro-

longed survival in most palliative treatments.6 QOL

assessment of patients with a primary tumor has been

successfully conducted through effective questionnaires.7,8

However, for proximal humerus metastasis (MPH), as far

as we know, few studies have focused on the differences

between surgical treatment using cement spacer and non-

surgical treatment in improving the QOL. Therefore, we

carried out a retrospective research to compare the impact

on QOL between treatment with cement spacer and treat-

ment with non-surgery therapy in order to offer an addi-

tional reference in clinical decision-making for these

patients.

Materials and methods
Clinical data
A retrospective review was performed of proximal humerus

metastasis that had been treated in our department between

2010 and 2014. A total of 45 patients with MPH were at our

department in this time period. The inclusion criteria were:

(1) pathologically confirmedMPH; (2) presence of a surgical

indication including pathological fracture, impending frac-

ture, which was evaluated with the Mirels scale9 or (3)

intractable pain that is difficult to control with anesthesia or

radiation therapy. (4) In addition, an expected survival time

of 3–12 months according to the Katagiri scale10 was

required. The expected survival of patients was estimated

based on the primary tumor, previous chemotherapy,

presence of multiple bone metastases, presence of visceral

metastases, and performance status according to the ECOG

scale.11 Of these 45 patients, 38 patients were eligible for

analysis, 7 patients were excluded because 3 patients have no

surgical indications, 3 patients’ expected survival time was

less than 3 months, 1 patients’ survival time was larger than

12 months. Of the 38 patients, 4 patients had been lost for

follow-up, and a total of 34 patients were included in this

study (Figure 1). The clinical records, radiographic data and

pathological reports of all patients were reviewed by two

individual researchers. The FACT-G scores,

Musculoskeletal Tumor Society scores (MSTS), visual ana-

logy scores (VAS), Eastern Cooperative Oncology Group

performance score (ECOG-PS) were used to evaluate the

QOL, limb function, degree of pain and performance status,

respectively. These data were recorded during hospitalization

and follow-up. Patients were followed up at 1, 3, 6 and 9

months after surgery. The patient’s final state was obtained

through an outpatient visit or a telephone follow-up. For the

missing data, the relevant information was obtained by tele-

phone communication. Surgical treatment is recommended

for all patients who meet the selection criteria. After objec-

tively emphasizing the importance of the operation and

explaining in detail the risks and costs of the operation, it is

up to the patients and the family members to decide whether

to undergo surgical intervention. Fifteen patients who even-

tually opted for surgical intervention were included in the

surgical group, and 19 cases of refusal of surgical interven-

tion were included in the non-operative group. Adjuvant

treatment of patients in both groups included radiotherapy

(mean dose 30 Gy) and chemotherapy. Patients in the surgery

group were administered by limb-sparing tumor excision.

The proximal humerus was resected and reconstructed with

antibiotic bone cement supported by intramedullary nails.

Figure 1 Patient flow diagram.
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The choice of adjuvant therapy was determined by the nature

of the primary tumor and the specific circumstances of the

disease. This retrospective study was approved by the

Institutional Review Board of Taizhou People’s Hospital in

Jiangsu Province. The written informed consent was not

required by the Institutional Review Board due to the retro-

spective property. We are committed to protecting the con-

fidentiality of patients, and the study was conducted in

accordance with the Helsinki Declaration.

QOL questionnaire assessment
The Functional Assessment of Cancer Therapy-General

(FACT-G) questionnaire is a patient self-assessment sys-

tem evaluating different dimensions of QOL. This ques-

tionnaire is one of the most effective tools used to assess

the QOL of cancer patients and has been confirmed to be

applicable to the Chinese population. It contains four

aspects: physical well-being (seven questions), social/

family well-being (seven questions), emotional well-

being (six questions), and functional well-being (seven

questions). The score range for each specific item is 0–4

points. 0 stands for “not at all” and 4 for “extraordinary”.

The highest score is 108 points. A higher total score

represents a better QOL.

Statistical analysis
Baseline data comparisons between the surgical and non-

operative groups were carried out through the T-test and

Fisher’s exact tests. Difference in the same treatment

group was analyzed by repeated measurement of variance.

Differences between the two treatment groups were also

analyzed using the same method. The comparison of

scores at one, three, six, and nine months in each field

between the groups was analyzed with paired t-tests.

Kaplan-Meier curves were plotted, and comparison of

the overall survival between the two groups was carried

out with the log-rank test. p<0.05 was considered statisti-

cally significant level in all analyses. All the statistical

analyses were carried out by SPSS 22.0 (SPSS Inc.,

Chicago, Illinois).

Results
Demographic data
Baseline data for these 34 patients are listed in Table 1.

There were no statistically significant differences in base-

line parameters between both groups. After surgery, nine

(60%) patients in the surgery group received radiotherapy,

thirteen (86.7%) received chemotherapy, and eleven (73%)

received bisphosphonate therapy, and the corresponding

Table 1 Characteristics of the enrolled patients

Factor Group Pa

Surgical

group

(N=15)

Non-operative

group (N=19)

Sex 1.000

Male 8 10

Female 7 9

Age 0.707

Range 39–75 32–85

Mean±stand. dev. 56.3±8.57 58.0±15.3

Total baseline FACT-G

score

0.413

Range 33–67 37–67

Mean±stand. dev. 47.5±9.6 44.9±8.3

VAS for pain 1.000

Range 6–8 6–8

Mean±stand. dev. 7.0±0.82 7±0.9

MSTS score 0.958

Range 39–73 42–70

Mean±stand. dev. 57.1±9.9 56.9±8.2

Primary tumor 0.691

Lung 3 4

Breast 4 3

Liver 2 0

Prostate 2 4

Thyroid 0 1

Gastrointestinal 1 1

Renal 2 3

Unknown 1 3

Visceral metastasis 0.640

Yes 12 15

No 3 4

Other bone

metastasis

0.728

Yes 5 8

No 10 11

ECOG performance

status

1.000

PS 0–2 11 14

PS 3–4 4 5

Notes: aT-tests for continuous variables, Fisher’s precise tests for categorical

variables.

Abbreviations: FACT-G, The Functional Assessment of Cancer Therapy-General

(FACT-G) questionnaire; VAS, visual analog scale; MSTS, Musculoskeletal Tumor

Society scores; ECOG, Eastern Cooperative Oncology Group; PS, performance status.
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numbers (percentages) for the nonsurgery group were fif-

teen (78.9%), eighteen (94.7%), and fourteen (73.7%),

respectively. One month after therapies, 75% of the

patients in the surgical group achieved effective pain con-

trol, in comparison with only 45% of patients in the non-

surgery group.

Quality of life
In this study, a total of 22 patients (11 in each group)

completed the FACT-G scale data collection at all 5 time

points. There was no statistically significant difference

between both groups in any field of the FACT-G scale at

baseline. At each follow-up point (1, 3, 6, and 9 months),

the mean total QOL score of the surgical group was sig-

nificantly higher than that of the non-surgical group, parti-

cularly at the 3 months follow-up evaluation (p<0.05).

Figure 2 shows the difference between the two groups

of total QOL scores. The total QOL score of the surgical

group increased gradually over time and reached its high-

est level at the 3rd month of follow-up, and then remained

at a higher level. However, the total QOL score of the non-

operative group showed a gradual downward trend. The

magnitude of the change is also larger in the surgical

group.

Figure 3 shows the trend of physical well-being in both

groups. A sharp rise in the physical score was observed for

the surgery group, while an acute reduction was noticed in

the nonsurgery group. Similar patterns were found for

functional well-being (Figure 4) (p<0.001).

Figure 5 shows the trend of emotional well-being,

which shows a similar trend in the two sets of data, but

the average level of the surgical group is higher (p<0.001).

For the social/family well-being scores (Figure 6), the

scores of the two groups did not vary substantially over time.

This trend is similar with that of the emotional well-being,

without a statistically significant difference (p=0.13).

Survival analysis
At the completion of the study, 22 patients (64.7%) had

died, including 8 patients (53.3%) in the surgery group and

14 patients (73.7%) in the non-surgery group. The mean

survival time was 10.6 months (median, 12.0 months [95%

confidence interval (CI), 6.4–17.6 months]) in the surgery

group and 8.9 months (median, 10 months [95% CI, 6.3–

Figure 2 The differences between the two groups of total QOL scores are

demonstrated from baseline to 9 months after diagnosis.

Abbreviation: QOL, quality of life.

Figure 3 The differences between the two groups of physical well-being QOL

scores are demonstrated from baseline to 9 months after diagnosis.

Abbreviation: QOL, quality of life.

Figure 4 The differences between the two groups of functional well-being QOL

scores are demonstrated from baseline to 9 months after diagnosis.

Abbreviation: QOL, quality of life.
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13.7 months]) in the non-surgery group. There was no

statistically significant difference in survival time between

both groups (p=0.178) (Figure 7).

Discussion
The survival rate of patients with bone metastasis is very low,

and the occurrence of complications related to bone tumors

tends to worsen the prognosis of these patients.12 Patients

with metastatic bone disease are not only concerned about

whether the disease is curable, but also about the impact of

treatment on their QOL. As a result, oncologists treat these

patients with the aim of improving their QOL.1,13 In many

clinical trials, a QOL assessment scale was used to evaluate

the effectiveness of treatment, especially when it comes to

incurable disease.14 Nevertheless, as far as we know, little is

known on the QOL of patients with MPH. We performed a

retrospective study to assess the effect of using a cement

spacer on the QOL of patients with MPH.

The results suggest that, although surgical therapy did

not prolong survival, it did significantly improve QOL.

The total QOL score of MPH patients, evaluated with the

FACT-G scale, was higher in the surgical group compared

to the non-operative group. In the non-surgical group, the

total QOL score showed a decreasing trend over time,

reaching the lowest point at 9 months of follow-up, sug-

gesting that non-surgical treatment does not improve QOL

in these patients. Similar conclusions were reported by Yu

Tang et al,6 who found that adjuvant therapy, including

chemotherapy and radiotherapy, did not improve QOL in

non-operated patients.

In China, the concept of family has Chinese charac-

teristics. The traditional view is that the living, psycho-

logical dependence and financial burden of the sick

family members, regardless of the severity of the dis-

ease, are borne by the family.15 These features will have

an impact on the scores of the social/family well-being.

In this study, the scores of the two groups in the field of

the social/family well-being showed a steady trend of

development over time. Due to the influence of the

traditional concept, both patients in the two groups

were able to obtain good life care and psychological

comfort provided by their family members. However,

Figure 5 The differences between the two groups of emotional well-being QOL

scores are demonstrated from baseline to 9 months after diagnosis.

Abbreviation: QOL, quality of life.

Figure 6 The differences between the two groups of social/family well-being QOL

scores are demonstrated from baseline to 9 months after diagnosis.

Abbreviation: QOL, quality of life.

Figure 7 Kaplan-Meier curves demonstrating overall survival of the surgery and

non-surgery groups (chi square =1.817, p=0.178, log-rank test).
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the scores in the surgical group were slightly higher:

due to the postoperative pain reduction and functional

reconstruction in the surgical group, patients were given

a certain amount of limb function, thus acquiring part of

the ability to take care of themselves, which appropri-

ately reduced the guilt of the patient due to increased

family burden.

The purpose of limb preserving surgery is to resect

the tumor, relieve pain, and preserve the affected limb

function as much as possible. The relief of pain can

improve ratings for specific items in the physical func-

tion field such as “I have pain” and “I feel ill”. Due to

functional reconstruction, the functional ratings such as

“I am able to work“ and “I am sleeping well” were

improved. Therefore, a sharp rise in the physical score

and the functional score was observed in the surgical

group. In contrast, an acute reduction was noticed in the

two fields due to the uncontrollable pain and deteriorat-

ing limb function in the non-surgical patients.

Although there are some advantages in functional scor-

ing, this type of operation does not achieve the ideal shoulder

function, which is in line with what Cannon et al16 indicated

in their study. Most scholars believe that even with recon-

struction after resection of proximal humerus tumor segment,

shoulder function will be damaged to a certain extent.17 In

our study, only a few (30%) patients who underwent active

rehabilitation could reach 90 degrees of abduction. Evenwith

optimal preservation of the deltoid and axillary nerves in type

I resection of theMalawer classification,18 the range of active

shoulder abduction can reach a maximum of 40–60 degrees.

Although this surgical method does not achieve satisfactory

shoulder function, it retains a comforting and painless distal

limb function, which has been confirmed by several similar

studies.19–22 Woong PJ et al21 reported that the pain was

significantly relieved after carrying out joint-preserving pal-

liative surgery for MPH in the advanced cancer patients. A

study by Shi G et al22 found that the pain was relieved

immediately and substantially after carrying out percuta-

neous osteoplasty in the humeral head metastases. The integ-

rity of the anatomical structure at the proximal end of the

humerus is a prerequisite for the preservation of elbows,

forearm, and wrist functions. This is not only an improve-

ment of daily living ability, but also a psychological comfort

for patients with advanced cancer. Combined with the nur-

sing support of family members, the satisfaction of patients

with self-care ability in basic life can be improved. This will

also improve psychological well-being of patients.

Emotional scores gradually increased during the

months after operation but showed a downward trend in

the last few follow-up points. However, the overall score

was above the baseline level. There may be several rea-

sons for this phenomenon: patients can clearly feel pain

relief and functional recovery one or more months after

surgery, resulting in an increase in such scores as “I am

satisfied with how I am coping with my illness”. However,

the continued deterioration of the condition of the primary

tumor will have an adverse effect on such type of emo-

tional score as “I worry about dying” and “I worry that my

condition will get worse”. Therefore, more active and

effective treatment of the primary tumor is an effective

way to improve the situation. In the non-operative group,

although there was a slight fluctuation in the emotional

score, there was no obvious change over time. This may be

caused by uncertainty about the effect of non-surgical

treatment. In the first period of chemotherapy, the thera-

peutic effect can improve the patient’s confidence in treat-

ment and thus improve the emotional score. However,

drug resistance and chemotherapy side effects can have a

negative impact on the patient’s mood and thus result in a

lower emotional score.

From the economical perspective, because of China’s

large population, insufficient financial investment, and

unreasonable allocation of medical resources, patients

have to pay high medical costs to treat disease such as

malignant tumors. Meanwhile, the imbalance of input and

return is a status of the treatment of malignant tumors.

Fortunately, bone cement spacer is a cheap and effective

method to treat MPH. In the current economic environ-

ment, this is a hope for families of advanced cancer

patients who are already under great economic pressure.

We did not observe any case of deep infection in our study

because we used antibiotic cement in order to achieve a

high concentration of local antibiotic.

This study has some limitations which should be noted.

First, there are multiple other functional reconstruction

methods for limb salvage. This study was confined to the

use of bone cement spacer because of medical and eco-

nomical limitations. Second, the number of patients was

small, and large sample volumes and multi-center studies

are needed in the future. Third, follow-up time was rela-

tively short, which may influence the results of the survi-

val analysis to a certain extent. Fourth, this analysis is

based on China’s medical security system. Whether it is

applicable in the environment of other countries has yet to

be studied.
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Conclusion
The results of this study show that the use of bone cement

spacers for functional shoulder reconstruction improved the

QOL of advanced cancer patients with MPH. This surgery

method has the advantages of a low cost, simple operation

and adequate analgesic effect after operation.Although it is not

perfect in improving shoulder function, it preserves a painless

and comforting distal limb function. At the same time, it is a

reasonable solution for patients with poor economic

conditions.

Abbreviations
QOL, quality of life; MPH, metastasis of the proximal

humerus; FACT-G, The Functional Assessment of Cancer

Therapy-General (FACT-G) questionnaire; VAS, visual

analog scale; MSTS, Musculoskeletal Tumor Society

scores; ECOG, Eastern Cooperative Oncology Group;

PS, performance status.
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