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Patterns of Treatment for Metastatic
Pathological Fractures of the Spine:
The Efficacy of Each Treatment Modality
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Department of Orthopedic Surgery, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Baclkground: Metastatic pathological fractures of the spine are a major problem for cancer patients; however, there is no con-
sensus on treatment strategy. The purpose of this study was to evaluate various treatment options by analyzing their patterns for
metastatic pathological fractures of the spine.

Methods: In this study, 54 patients (male:female = 36:18) who were diagnosed with metastatic pathological fractures of spine
were recruited. Demographic data, origin of cancer, type of treatment, and results were obtained from electronic medical records.
Treatment options were divided into radiotherapy (RT), vertebroplasty (VP) or kyphoplasty (KP), operation (OP), and other treat-
ments. Treatment results were defined as aggravation, no response, fair response, good response, and unknown. The survival time
after detection of pathologic fractures was analyzed with the Kaplan-Meier method.

Results: The mean age of the patients was 62.3 years. Hepatocellular carcinoma was the most common cancer of primary origin (n
=9), followed by multiple myeloma (n = 8). RT was the most common primary choice of treatment (n = 29, 53.7%), followed by OP (n
=13, 24.1%), and VP or KP (n =10, 18.5%). Only 13 of 29 RT cases and 7 of 13 OP cases demonstrated a fair or good response. The
mean survival time following detection of pathological spinal fractures was 11.1 months for 29 patients, who died during the study
period.

Conclusions: RT was the most common primary choice of treatment for metastatic pathological fractures of the spine. However,
the response rate was suboptimal. Although OP should be considered for the relief of mechanical back pain or neurologic symp-
toms, care should be taken in determining the surgical indication. VP or KP could be considered for short-term control of localized
pain, although the number of cases was too small to confirm the conclusion. It is difficult to determine the superiority of the treat-
ment modalities, hence, a common guideline for the diagnosis and treatment of metastatic pathological fractures of the spine is
required.
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Spinal metastasis is the most frequent bone metastasis. It
can result in axial or radicular pain or motor weakness by
tumor invasion of the neural structure. Pathological spinal

fractures usually cause severe pain or progressive neuro-
logical deficits, hence, prevention of pathological fractures
is a primary goal in the management of spinal metasta-
sis.” However, diagnosis of spinal metastasis is frequently
delayed, since the onset of symptoms occurs following
neural tumor invasion or the development of pathological
fractures in many cases. Therefore, metastatic pathological
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fractures of the spine are the initial manifestation in many
cases of spinal metastasis.
The management of metastatic spinal tumors, in-
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cluding cord compression and pain control has been the
focus of numerous studies.>” Plausible treatment options
for metastatic spinal tumor patients include chemotherapy,
steroid injections, radiotherapy (RT), vertebroplasty (VP)/
kyphoplasty (KP), or operation (OP).*” The indications
and limitations of the various forms of treatment have
been addressed in various studies. However, until now,
there are very few studies on the management of patho-
logical spinal fractures by metastasis alone, although these
may be of importance as clinical manifestations are often
identified.

The aim of this study was to evaluate the role and ef-
ficacy of various treatment options by reviewing the medi-
cal records of patients diagnosed with pathological spinal
fractures due to metastasis. This is of importance, as spinal
metastasis is frequently detected simultaneous with the di-
agnosis of pathological fractures. In addition, we aimed to
establish the basis for specific guidelines for the manage-
ment of pathological spinal fractures by metastasis.

METHODS

Patient Selection

A retrospective case record review study was performed
using the institutional program Asan Biomedical Research
Environment. This program is used to search for patients
and their electronic medical records (EMR) while guaran-
teeing anonymity. A search was conducted for the period
between January 2008 and December 2012, by entering
the search terms ‘metastatic tumor of the spine’ and ‘path-
ological fracture of the spine’ in the program. Fifty-four of
the 77 patients that were found on using the search terms
were included in this study. Reasons for exclusion of the 23
cases were benign compression fractures (n = 11), patho-
logical fractures due to infection (n = 5), and insufficient
information (n = 7).

Data Acquisition

Demographic data including sex, age, primary cancer, and
presence of metastasis to other organs were collected by
reviewing the EMR of the patients. Information concern-
ing spinal pathological fractures included related symp-
toms, initial oncologist consultation at the department,
primary treatment methods, and secondary treatment
methods. The date of diagnosis for primary cancer, spinal
metastasis, pathological fractures, and confirmed death
were also collected. The characteristics of spinal metasta-
sis, including the number of metastatic spinal tumors or
location of pathological fractures, were obtained by re-
viewing the picture archiving communication system. The

Institutional Review Board of our institution approved
the study and the requirement for informed consent was
waived due to the retrospective nature of the study.

Treatment Protocol
Treatment options for pathological spinal fractures were
divided as follows: (1) observation; (2) RT; (3) VP/KP; (4)
OP; and (5) other treatments. Other treatment options
included steroid therapy or bracing. OP was considered in
case of intractable pain or progressive neurologic deficit.
RT or VP/KP was the preferred option if the main symp-
tom was pain without neurologic deficit. Observation or
bracing were considered if the symptom was minimal.
The treatment results were defined as follows: (1)
aggravation; (2) no response; (3) fair response; (4) good re-
sponse; and (5) unknown. Each category was assigned on
reviewing changes in subjective symptoms between pre-
and post-treatment periods. A fair response was defined
as a slight decrease in pain but persistent residual pain, or
the disappearance of pain following each treatment, which
recurred within 3 months. A good response was defined
as the disappearance of pain for > 3 months following each
treatment. Treatment results from each patient’s EMR were
independently reviewed by two raters. Any discrepancy in
decision was resolved by mutual consensus between the
two raters.

Statistical Analysis

Demographic data, distribution of primary cancer, sites of
pathological fractures, number of metastatic spinal tumors
and other organ metastasis, symptoms, first treatment op-
tion, second treatment option, and treatment results were
analyzed descriptively. The survival time after detection of
pathological spinal fractures was analyzed by the Kaplan-
Meier method. Factors influencing survival time were
analyzed by the log-rank test. Statistical analyses were per-
formed using IBM SPSS ver. 21.0 (IBM Co., Armonk, NY,
USA). A p-value less than 0.05 was considered statistically
significant.

RESULTS

Demographic and Clinical Data

Of the 54 patients included in the study, 36 were male
(66.7%) and 18 were female (33.3%). The mean age of the
patients was 62.3 £ 12.5 years. The overall primary origin
of cancer in the patients was summarized in Table 1. The
most common origin of cancer was hepatocellular carci-
noma (n = 9), followed by multiple myeloma (n = 8), lung
cancer (n = 7), and breast cancer (n = 7). The numbers of
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organ metastases excluding the spine were as follows: no
other organ metastasis (11/54, 20.4%), metastasis of 1 ad-
ditional organ (22/54, 40.7%), and metastasis of > 2 organs
(21/54, 38.9%). Pain including back pain or radiating pain
was the main symptom found in 40 patients, 13 patients
demonstrated pain with motor weakness and no symp-
toms were found in the remaining patient.

Radiological Data

The sites of the pathological spinal fractures were demon-
strated in Fig. 1. The most commonly involved fracture
sites were T11, L1, L3, and L4. The number of spinal me-
tastases was as follows: 1 (14/54, 25.9%), 2 (5/54, 9.3%), 3

Table 1. Primary Origins of Metastatic Spinal Tumors

Origin of metastasis No. of cases (%)

Hepatocellular carcinoma 9(16.7)
Multiple myeloma 8(14.8)
Lung cancer 7(13.0)
Breast cancer 7(13.0)
Renal cell carcinoma 4(7.4)
Colon cancer 4(7.4)
Prostate cancer 3(5.6)
Cholangiocarcinoma 2(37)
Stomach cancer 2(37)
Others™ 8(18.4)
Total 54 (100.0)

(4/54, 7.4%), and > 4 (31/54, 57.4%).

Results of the Treatment Protocols

Primary treatment options to control pathological spinal
fractures were briefly illustrated in Fig. 2. RT was the most
commonly used form of treatment (29/54, 53.7%). The
results of primary treatment were summarized in Table 2.
No response or aggravation was found in 40.8% of pa-
tients. The results of each treatment option were shown in
Table 3. Negative results were found in 44.8% (13/29) of
patients who underwent RT. Patients who underwent OP
procedures showed variable results. A fair response was
observed in 50% of patients (5/10) who underwent VP or
KP.

In cases where primary treatment failed, second-
ary treatment was attempted. Eight patients who did not
respond to RT were recommended to undergo VP or KP
(4 cases) and OP (4 cases). Fig. 3 schematically shows the

Table 2. Clinical Results of First Line Treatment for Metastatic

Pathological Fractures of the Spine

Response No. of cases (%)
Aggravation 9(16.7)

No change 13(24.1)

Fair response 19(35.2)
Good response 8(14.8)
Unknown 5(9.2)

Total 54(100.0)

*Ureter cancer, carcinoid tumor, gall bladder cancer, liposarcoma, lymphoma,
pancreas cancer, rectal cancer, and metastasis of unknown origin.
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Fig. 1. Distribution of pathological spinal fractures by metastasis.

Choice of primary treatment

Medical
4%

Fig. 2. Distribution of primary treatment options for pathological spinal
fractures by metastasis. RT: radiotherapy, VP: vertebroplasty, KP: kypho-
plasty, OP: operation.
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Table 3. Cross Table Showing the Response by Each Treatment Modality

Response
Treatment
Aggravation No change Fair Good Unknown Total
Radiotherapy 7 6 1 2 3 29
Vertebroplasty/kyphoplasty 0 3 5 1 1 10
Operation 2 3 3 4 1 13
Medical 0 1 0 1 0 2
Total 9 13 19 8 5 54

Table 4. Differences of Survival Time by Qrigins of Cancers after Detection of Metastatic Pathological Fractures of the Spine

Expected mean survival ~ 95% Confidence interval  Expected median survival ~ 95% Confidence interval

(mo) (mo) (mo) (mo)
Hepatocellular carcinoma 12.6 7.3-178 11.0 8.8-13.2
Multiple myeloma 54.6 254-839 28.0 25.5-30.5
Lung cancer 10.3 7.4-13. 90 56-124
Breast cancer 209 11.7-30.2 28.0 8.9-47.1
Total 330 17.4-48.6 20.0 5.2-34.8
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Fig. 3. The stages of treatment flow. RT: radiotherapy, VP: vertebroplasty,
KP: kyphoplasty, OP: operation.

stages of treatment flow.

Survival Analysis

The mean period between detection of primary cancer
and spinal metastasis was 10.8 £ 18.8 months (range, 0 to
79 months). The mean period between detection of spinal
metastasis and detection of pathological spinal fractures
was 0.9 + 2.5 months (range, 0 to 12 months). The mean
follow-up period following detection of pathological spi-
nal fractures was 14.4 + 18.6 months. During the follow-

0 20 40 60 80 100
Follow-up period from diagnosis of fractures (mo)

Fig. 4. Kaplan-Meier survival curve for patients with pathological spinal
fractures by metastasis.

up period, 29 patients were confirmed as dead. In the
29 deceased patients, the mean survival time following
detection of pathological spinal fractures was 11.1 + 8.8
months. The Kaplan-Meier survival curve was shown in
Fig. 4. The expected median survival was 20.0 months (95%
confidence interval, 9.7 to 30.3 months).

The differences in survival time after detection of
pathological spinal fractures in relation to the origin of
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Fig. 5. Difference in survival time between hepatocellular carcinoma and
multiple myeloma (p = 0.027 by log-rank test).

cancer were shown in Table 4. Survival time in hepatocel-
lular carcinoma was significantly shorter than in multiple
myeloma (p = 0.027) (Fig. 5). Survival time in relation to
age was not different between groups (p = 0.218).

DISCUSSION

Pathological metastatic fractures of the spine may lead to
a debilitated state due to severe pain and possible motor
weakness. The results of the present study indicated that
most pathological fractures were detected simultaneous to
the diagnosis of spinal metastasis. This finding suggested
that spinal metastasis is primarily asymptomatic, and
therefore, difficult to detect during the early stage.
Treatment should aim to relieve the mechanical
instability and neural compression that primarily lead to
symptoms of pathological spinal fractures. Thus, surgi-
cal decompression and stabilization with instrumentation
would be an ideal treatment option. Many studies have
suggested good clinical outcomes following surgical treat-
ment including pain control, and regaining or maintaining
mobility.*"" In addition, quality of life reportedly improves
following palliative surgery.” Furthermore, palliative sur-
gery is considered a valuable treatment option for patients
and their families."” However, surgical treatment does not
always guarantee a good outcome according to several
studies. A previous study showed that palliative surgery is
of benefit to only half of the patients.'” In addition, a high-
er morbidity rate following emergency surgery for spinal
metastasis is suggested.” Attempts at minimally invasive
techniques to reduce postoperative complications lead to a
good outcome."*" In this study, approximately 50% of pa-
tients who underwent open surgery demonstrated fair or

good outcomes, corroborating previous reports. Patients
who had lost the ability to walk or presented with debili-
tating preoperative general health did not respond well to
surgical treatment. Therefore, decision making in surgical
indication is considered of critical importance. Various
factors such as primary cancer type, preoperative ambula-
tion, or performance status should be considered when
deciding on surgical treatment.”'”

In this study, RT was the most common initial treat-
ment used by oncologists. The advantages of RT include
its relative easy use, effective pain control, and avoidance
of systemic complications that may occur in chemothera-
py. However, RT may not be suitable for control of patho-
logical spinal fractures, as it theoretically may not restore
mechanical stability.

Studies on the efficacy of RT for pathological spinal
fractures by metastasis are rare. Numerous studies have
suggested the efficacy of RT against a broad spectrum of
spinal metastases, with or without pathological fractures,
and also for pain control, regardless of the pathological
fractures.””"® Stability is reportedly maintained following
RT in osteolytic metastasis of breast cancer, nevertheless,
this finding has not been supported in any other studies
on accompanying pathological spinal fractures.'” Pain
control was not improved in many patients that under-
went RT as a primary treatment option, hence RT should
be selected with caution in patients with pathological spi-
nal fractures due to metastasis. In addition, progression of
neurological symptoms may occur by delaying the onset of
surgical treatment with the initial option of RT. Recently,
stereotactic radiosurgery (SRS) has been suggested as an
alternative to conventional external body RT.**" However,
we did not consider SRS in our study, as it has not been
widely applied in our hospital.

VP or KP is another useful option for metastatic
pathological fractures of the spine. A number of studies
have reported on the efficacy of VP or KP in controlling
pathological spinal fractures.“****” The results of our study
and previous studies collectively indicate that VP or KP
may be used to control mechanical back pain, at least for a
short period of time.

Pathological spinal fractures may be an indication
of potential poor outcomes. In our study, the expected
survival time after the onset of pathological spinal frac-
tures was < 2 years. In addition, the mean survival time
of deceased patients was approximately 1 year. However,
survival time may vary with the origin of cancer. Although
we observed different survival times between patients
with hepatocellular carcinoma and multiple myeloma, this
might be a result of the small sample size. The finding of



481

Cho et al. Treatments for Metastatic Pathological Fractures of the Spine

Clinics in Orthopedic Surgery * Vol. 7, No. 4, 2015 * www.ecios.org

no difference in survival time based on age may be due to
the mere presence of the pathological spinal fracture im-
plying the terminal stage of the disease.

There were several limitations in the current study.
First, because the study population was selected based
on specific search terms, many cases were eliminated in
the process. The exact diagnostic term ‘pathologic spi-
nal fractures’ was not documented in a number of cases.
Second, the regimen of RT was not collective, and OP or
VP/KP was performed by different surgeons. This might
have led to biased results. Third, specific tools for outcome
measurements were not applicable due to the retrospec-
tive nature of the study that involved many departments
such as oncology, neurosurgery, therapeutic radiology, and
orthopedic surgery. For this reason, we utilized subjective
patient symptoms as outcome measurements based on
chart reviews.

Regardless of these limitations, our study provides
information on the management of metastatic pathologi-
cal fractures of the spine. In addition, this study suggests
plausible indications and limitations of the treatment mo-
dalities for the treatment of metastatic pathological frac-
tures of the spine.

RT is a widely used procedure for metastatic patho-

logical fractures of the spine despite its suboptimal clinical
outcome. RT could be considered for pain control in me-
chanically stable and neurologically intact cases. However,
close observation is mandatory because of high failure rate
in case of pathologic fractures. OP may be considered to
selectively control mechanical back pain and relieve neu-
rologic compromise. However, thorough review of general
health status, neurologic status, expected survival, origin
of cancer, and underlying diseases of patients is required
because negative outcomes are frequently found. VP or KP
is a useful treatment option for short-term control of local
pain, although the number of cases was too small to con-
firm the conclusion. However, a common guideline in the
diagnosis and treatment of metastatic pathological spinal
fractures is necessary due to the difficulty faced in deter-
mining the most optimal and superior treatment modality.
Further studies with a larger sample size are required to
elucidate the role of each treatment modality in the control
of metastatic pathological fractures of the spine.
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