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ABSTRACT

Background. Metastatic bone disease (MBD) poses a risk for skeletal-related events, including pathologic fractures 
and spinal cord compression, subsequently leading to higher mortality after definitive surgery. Estimation of 
survival is crucial in the treatment of metastatic pathologic fractures to help set realistic expectations for patients, 
their families, and physicians.

Objective. To determine the predictors of mortality in patients diagnosed with pathologic fracture secondary to 
metastatic bone disease in terms of hematologic and serologic markers such as preoperative hemoglobin, absolute 
lymphocyte count, and preoperative albumin.

Methodology. This retrospective cohort study involved 128 patients: 109 who were treated surgically and 19 who were 
treated non-surgically, from January 2010 to December 2020. Risk factors studied were age, preoperative serum 
albumin, absolute lymphocyte count (ALC), and hemoglobin, primary tumor site, whether surgery was done, presence 
of visceral metastases, presence of other bony lesions, and chemotherapy/radiotherapy use. Cox proportional-
hazards regression was employed to determine the accuracy of each risk factor as a predictor of mortality.

Result. The patients’ mean age was 60.05 years (SD = 11.10), and 56.25% were female. The most common site of 
primary tumor was the breast (32.02%), then the lung (25.00%). Among patients with low hemoglobin, 11.27% expired 
within the first six months from the time MBD was established, while 17.54% survived up to one year; however, this 
difference was not statistically significant (p = 0.310). Similarly, no significant difference in survival was observed 
among patients with low albumin, with 95.77% expiring within six months and 98.25% surviving up to one year 
(p = 0.511). In contrast, a statistically significant difference was found among those with low ALC, with 16.90% expiring 
within six months compared to 10.53% surviving up to one year (p = 0.002). Surgical treatment was performed on 
85.16% of the study population. The proportion of surgical patients who survived within six months (82.46%) did not 
differ significantly from those who expired (87.32%, χ2 = 0.59, p = 0.441).
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Conclusion. The primary tumor site was an inde-
pendent prognostic factor for survival in patients 
diagnosed with pathologic fractures from MBD, with 
primary lung malignancy having the poorest chance 
of survival. While preoperative serum albumin, hemo-
globin, and ALC were not statistically significant 
predictors, they remain clinically useful as indicators 
of nutritional and physiologic status when assessing 
surgical risk. These findings are particularly relevant 
in local settings where access to timely diagnostic 
scans may be limited. In such contexts, readily 
available laboratory tests can play a valuable role 
in guiding risk stratification and shared decision-
making in the management of MBD.
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status; low levels are linked to poor surgical recovery and 
are significant in cancer survival prognosis.13,14,19,20 These 
readily available laboratory values can assess physiological 
status and may help predict cancer survival outcomes.18,21 
Because CBC and serum albumin are inexpensive, routine, 
and easily extracted from clinical records, isolating them has 
practical value for risk stratification when advanced imaging is 
not immediately available.10,20

As of writing, local studies have not yet evaluated the prog-
nostic significance of preoperative hemoglobin, ALC, and 
serum albumin levels in patients presenting with pathologic 
fractures secondary to metastatic bone disease. This study, 
therefore, aimed to identify key prognostic factors associated 
with diminished survival and to assess the validity of these 
factors in predicting outcomes among patients who underwent 
surgery for pathologic fractures secondary to metastatic bone 
disease of the axial or appendicular skeleton.

METHODOLOGY

Study design

This was a retrospective cohort, single-center study involving 
patients diagnosed with pathologic fractures of the axial or 
appendicular skeleton treated surgically and non-surgically 
from January 2010 to December 2020. 

Study population

Adult patients aged more than 20 years with histologic proof 
of metastases and with available mortality data at six months 
and one year were included. Patients without information 
relating to the presence or absence of bone or visceral 
metastases, histopathology reports dated before the year 2010, 
patients diagnosed with carcinoma in situ, primary bone or 
soft tissue sarcoma, or hematologic malignancy were excluded 
from the study.

Data collection

Purposive data gathering was done by the primary author 
by scanning the daily patient census using the keywords 
“metastatic bone disease,” “pathologic fracture,” and related 
terms such as “metastatic” and “pathologic.” Patients who 
appeared in the search were collected and filtered according to 
the inclusion and exclusion criteria. Patients’ data and clinical 
information were then retrieved from electronic patient 
records (MDportal, HCQC, Digichart). Data included age at 
diagnosis, site of primary tumor, site of pathologic fracture, 
presence of visceral or other bony metastases, laboratory data 
including preoperative serum albumin, hemoglobin, and 
ALC values, surgical procedure performed (if any), course in 
the wards, and follow-up dates. 

Preoperative hemoglobin (g/L) was taken at the time of 
admission or before any blood transfusion, and values less 
than 100.0 g/L were categorized as low, and those 100.0 g/L 

INTRODUCTION

Metastatic bone disease (MBD) is the most common cause 
of malignancy in the bone, typically affecting patients in the 
terminal stage of their illness. This condition carries a high 
risk for skeletal-related events, including pathologic fractures 
and spinal cord compression in 10% of cases.1–3 Pathologic 
fractures significantly increase mortality rates, with reports 
showing 60–83% mortality at one year and 70–94% at two 
years post-surgery.4–6

Surgical stabilization procedures, though invasive, are often 
necessary for palliation, pain relief, early mobilization, and 
reduced morbidity, especially since many patients are in the 
late stages of cancer.6–9 However, surgery carries inherent 
risks that may worsen outcomes for critically ill patients. For 
those unfit for surgery, nonoperative management such as 
immobilization, non-weight bearing, and bracing can offer 
symptom relief.10 Radiotherapy and chemotherapy have also 
demonstrated palliative benefits for patients with severe co-
morbidities or poor prognosis.11 Overall, management should 
be tailored individually.

Estimating survival in patients with metastatic pathologic 
fractures is essential for setting realistic expectations for 
patients, families, and physicians.3,12–14 Yet, prognostic 
assessments can be subjective. Several studies have developed 
scoring systems incorporating factors from spinal and 
extremity metastases to guide prognosis.15–17 However, many 
omit hematologic or serologic parameters that may better 
reflect physiologic status.14 Readily available serologic markers 
(e.g., serum albumin, hemoglobin, absolute lymphocyte 
count) correlate with nutrition, physiologic reserve, and 
survival, yet are underrepresented or inconsistently weighted 
in current tools, particularly for extremity disease.14,18–22 In 
addition, some prognostic scores require detailed imaging 
that is not always available for extremity pathologic fractures, 
especially in resource-constrained settings, underscoring the 
value of simple laboratory-based indicators.10,18 Known risk 
factors for mortality include the site of the primary tumor 
and preoperative functional status. Lung-origin tumors have 
the highest mortality (80%) when compared to breast (48%), 
kidney (79%), and prostate (40%) origins.13,23 Functional 
status is commonly measured using the Eastern Cooperative 
Oncology Group (ECOG) Performance Status. Lower ECOG 
scores (0–1) correlate with reduced mortality, while higher 
scores (2–5) indicate poorer outcomes, although specific 
percentages are lacking in studies.12,13,23,24

Among hematologic and serologic parameters, hemoglobin, 
absolute lymphocyte count (ALC), and serum albumin 
have shown prognostic value.12,13,18 Hemoglobin, assessed 
via complete blood count (CBC), is widely used in clinical 
settings. Preoperative anemia (<80–100 g/L) is a strong 
negative prognostic factor.12,13,25 ALC, also obtained from the 
CBC, reflects immune function and wound healing but is not 
considered an independent predictor of survival in MBD.12,13,19 
Serum albumin is a marker of nutritional and visceral protein 
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Addressing bias

We limited our inclusion and exclusion criteria to information 
available at the time of presentation to reduce selection bias and 
confounding by indication. The index date was set at admission 
or the first confirmatory imaging of the fracture. Information 
bias was minimized by using official preoperative imaging 
reports, standardized laboratory definitions, and dual review 
of imaging classifications. Adjustments for key prognostic 
factors in multivariable Cox models were made during 
analysis. Residual confounding and selection bias inherent to 
retrospective designs may remain and are acknowledged.

Ethical clearance

This study was conducted in adherence to the ethical 
principles outlined in the Declaration of Helsinki (2013) 
and by the Guidelines of the International Conference on 
Harmonization - Good Clinical Practice (ICH-GCP), E6 (R2), 
and other applicable provisions of ICH-GCP 6 (as amended). 
Approval for the conduct of the study was obtained from the 
Institutional Review Board (IRB) and Institutional Ethics 
Review Committee (IERC) of St. Luke’s Medical Center 
(Protocol Code: SL-21002).

RESULTS

One hundred and twenty-eight patients met the inclusion 
criteria, 109 of whom underwent surgical stabilization for 
pathologic or impending pathologic fracture and 19 of whom 
did not. All 128 were followed up for survival (Table 1). 

Most participants were female (56.25%). The mean age of the 
respondents was 60.05 years (SD = 11.10). In particular, the 
age of those who survived up to one year was 56.26 years (SD 
= 10.52), while those who expired within six months had a 
mean age of 63.10 years (SD = 10.67). The mean age of the 
respondents who expired was significantly older (t = –3.62, 
p = 0.001). 

The most common primary tumor site was the breast 
(32.02%), followed by the lung (25.00%), and the kidney 
(7.81%). Histological diagnosis of skeletal metastasis was 
obtained on the same day as surgical stabilization in the 
surgical group. Among those with primary lung cancer, the 
proportion of those who expired (32.39%) was significantly 
higher (χ2 = 4.65, p = 0.031) compared to the other primary 
malignancies. Pathologic fractures were more common in the 
spine (64.06%) than in the appendicular skeleton (35.94%). 

The mean preoperative hemoglobin, ALC, and serum albumin 
were 118.6 g/L (SD=1.79), 1,214.25 cells/mcL (SD = 736.97), 
and 25.0 g/L (SD=0.44), respectively (Table 1). We found 
that 14.06% of the participants had low hemoglobin, 14.06% 
had low ALC count, and 96.88% had low serum albumin. 
Of those with low hemoglobin, 11.27% expired within the 
first six months from the index date, while 17.54% survived 
up to one year; this difference shows no statistical significance 

and above were categorized as normal. ALC (cells/mcL) was 
computed from the complete blood count as WBC count x 
1000 x percent lymphocyte (expressed as a decimal). ALC 
levels less than 500 cells/mcL were categorized as low, and those 
with greater than or equal to 500 cells/mcL were categorized as 
normal. Preoperative serum albumin (g/L) was also obtained 
at the time of admission or before any albumin correction, 
with values less than 35.0 g/L categorized as low and those 
35.0 g/L and above categorized as normal.13

Oncologic diagnosis was classified into six groups: breast, 
lung, prostate, renal, thyroid (representing the top five 
primary carcinomas in our population), and other sites. The 
presence of visceral metastases was determined preoperatively 
based on imaging such as computed tomography (CT) scan 
of the chest and abdomen, and magnetic resonance imaging 
(MRI) of the brain. If the visceral metastases were discovered 
after surgery, this information was not utilized in the study 
because the authors aimed to determine survival rates with 
the information and parameters available during the time of 
decision-making, and this lowers the risk of overestimating 
the number of patients with visceral metastasis at the time 
of management. The same approach was used regarding the 
number of bone metastases, which was determined by nuclear 
bone scan imaging. The official results of all scans were 
reviewed by a consultant radiologist and the primary author.

Data analysis

Data were analyzed using STATA Statistical Software, Version 
13. College Station, TX: StataCorp LP. A p-value of 0.05 was 
considered statistically significant. Descriptive statistics for 
continuous variables were summarized as means and standard 
deviations, while categorical variables were reported as 
frequencies and percentages. Comparative analyses of nominal 
variables (including primary tumor site, surgical status, 
chemotherapy and/or radiotherapy exposure, organ‑specific 
visceral metastases, axial or appendicular involvement, and 
hematologic laboratory markers) according to mortality status 
(expired versus alive) was done using the Chi-Square Test of 
Homogeneity or Fisher’s Exact Test, if the assumption of 
at least five expected frequencies per cell was not met. The 
Mann-Whitney U Test was used for ordinal or non-normally 
distributed continuous data, while the independent t-test 
was used for normally distributed continuous data. 

We used survival analysis approaches in our inferential analyses 
to allow for differences in the time to mortality. Particularly, 
Kaplan-Meier survival curve analysis was utilized to determine 
the median time of mortality, with curves stratified by 
preoperative hemoglobin, ALC, and serum albumin (low 
vs normal) and by surgical status. Cox proportional-hazards 
regression with adjusted models for specific confounders was 
also employed to determine the hematologic and serologic 
predictors of mortality in patients who underwent surgery 
and in patients who did not.
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Table 1. Demographic and clinical profiles of the respondents according to mortality status (N = 128)

Characteristics

Mortality status
Test

statistic
p-value 

(Two-tailed)
Alive

>6 mos to 1 year 
(n = 57)

Expired
Within 6 mos 

(n = 71)

Total 
(N = 128)

Age (Years; x̅, SD) 56.26 (10.52) 63.10 (10.67) 60.05 (11.10) –3.62 0.001†

Sex (f, %) 0.01 0.982

Male 25 (43.86%) 31 (43.66%) 56 (43.75%)

Female 32 (56.14%) 40 (56.34%) 72 (56.25%)
Location of primary malignancy (f, %)

Breast 20 (35.09%) 21 (29.58%) 41 (32.02%) 0.44 0.507

Lung 9 (15.79%) 23 (32.39%) 32 (25.00%) 4.65 0.031*

Thyroid 5 (8.77%) 3 (4.23%) 8 (6.25%) 1.12 0.465

Prostate 5 (8.77%) 5 (7.04%) 10 (7.81%) 0.13 0.751

Renal 7 (12.28%) 6 (8.45%) 13 (10.16%) 0.51 0.476

Others

Colorectal 3 (5.26%) 2 (2.82%) 5 (3.91%) 0.71 0.479

Endometrial 0 (0.00%) 1 (1.41%) 1 (0.78%) –0.90 0.368

Hepatocellular 1 (1.75%) 3 (4.23%) 4 (3.13%) –0.80 0.423

Nasopharyngeal/Pharyngeal 1 (1.75%) 1 (1.41%) 2 (1.56%) 0.15 0.877

Neuroendocrine 0 (0.00%) 1 (1.41%) 1 (0.78%) –0.90 0.368

Pancreatic 0 (0.00%) 2 (2.82%) 2 (1.56%) –1.28 0.201

Parotid 1 (1.75%) 1 (1.41%) 2 (1.56%) 0.15 0.877

Round Cell 1 (1.75%) 0 (0.00%) 1 (0.78%) 1.12 0.263

Unknown 0 (0.00%) 1 (1.41%) 1 (0.78%) –0.90 0.368

Urothelial 0 (0.00%) 1 (1.41%) 1 (0.78%) –0.90 0.368

Vulvar 2 (3.51%) 0 (0.00%) 2 (1.56%) 1.59 0.112
Site of pathologic fracture (f, %) 1.67 0.197

Spine 40 (70.18%) 42 (59.15%) 82 (64.06%)

Appendicular 17 (29.82%) 29 (40.85%) 46 (35.94%)
Laboratory Findings 

Preoperative hemoglobin (x̅, SD) 11.75 (1.86) 11.95 (1.75) 11.86 (1.79)

Low preoperative hemoglobin (<100.0g/L) 10 (17.54%) 8 (11.27%) 18 (14.06%) –0.62 0.535

Normal preoperative hemoglobin (≥100.0g/L) 47 (82.46%) 63 (88.73%) 110 (85.94%) 1.03 0.310

Absolute lymphocyte count (x̅, SD) 1,440.21 (795.81) 1,032.84 (635.43) 1,214.25 (736.97)

Low absolute lymphocyte count (<500 Cells/mcL) 6 (10.53%) 12 (16.90%) 18 (14.06%) 3.22 0.002†

Normal absolute lymphocyte count (≥500 Cells/mcL) 51 (89.47%) 59 (83.10%) 110 (85.94%) 1.06 0.302

Serum albumin (x̅, SD) 2.52 (0.41) 2.47 (0.46) 2.50 (0.44)

Low serum albumin (<35.0/L) 56 (98.25%) 68 (95.77%) 124 (96.88%) 0.66 0.511

Normal serum albumin (≥35.0g/L) 1 (1.75%) 3 (4.23%) 4 (3.13%) 0.64 0.628
Chemotherapy or Radiation Therapy (f, %)

For primary malignancy 27 (47.37%) 35 (49.30%) 62 (48.44%) 0.05 0.828

For metastasis 15 (26.32%) 13 (18.31%) 28 (21.88%) 1.19 0.276
Visceral metastasis (f, %)

Brain 8 (14.04%) 13 (18.31%) 21 (16.41%) 0.42 0.516

Lung 10 (17.54%) 15 (21.13%) 25 (19.53%) 0.26 0.611

Liver 3 (5.26%) 10 (14.08%) 13 (10.16%) 2.70 0.101

Others: Adrenal 1 (1.75%) 1 (1.41%) 2 (1.56%) 0.02 1.000
Bony metastasis (f, %) 0.01 0.951

Axial 31 (54.39%) 39 (54.93%) 70 (54.69%)

Appendicular 26 (45.61%) 32 (45.07%) 58 (45.31%)
Surgery status 0.59 0.441

With surgery 47 (82.46%) 62 (87.32%) 109 (85.16%)

Without surgery 10 (17.54%) 9 (12.68%) 19 (14.84%)

Note: Comparative analyses were conducted using the Chi-Square Test of Homogeneity or Fisher’s Exact Test (if expected frequencies were less than 
5.00) and an independent t-test.

*Significant at 0.05; †Significant at 0.01
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sites of bony metastases were axial bones (54.69%, p = 0.951). 

Table 2 shows that 40.63% of the respondents expired within 
six months, while 14.84% expired within six to 12 months. 
Results also showed that the median mortality time for patients 
with low preoperative hemoglobin, low ALC, and low serum 
albumin was within six months (95% CI = 6 to 6). 

Table 3 depicts the Cox proportional hazards regression 
analyses of the predictors of mortality among the respondents 
according to the surgical status. Hazard ratios were adjusted 
for significant confounders, including age, primary lung 
malignancy, and primary renal malignancy. The adjusted 
hazard ratio of mortality among those without surgery was 
25% higher than those with low preoperative hemoglobin 
(aHR = 1.26, p = 0.842) and low ALC (aHR = 1.26, p = 
0.842) than those with normal hemoglobin and absolute 
lymphocyte count. In addition, low serum albumin was not 
associated with the hazard of mortality among those without 
surgery (aHR = 1.00, p = 1.000). On the other hand, the 
adjusted hazards for mortality among those with surgery with 
low preoperative hemoglobin (aHR = 1.26, p = 0.842), low 
absolute lymphocyte count (aHR = 1.20, p = 0.612), and low 
serum albumin (aHR = 1.45, p = 0.609) were 31%, 20%, and 
45% higher, respectively, than those with normal serologic 
results. These results were not statistically significant (p > 0.05).

Figure 1 illustrates the Kaplan-Meier survival estimates 
according to the level of preoperative hemoglobin, level of 
absolute lymphocyte count, and level of serum albumin. The 
time interval from the index date to mortality was shorter 
among those with low preoperative hemoglobin, low ALC, 
low serum albumin, and without surgery, compared to those 
with high or normal preoperative hemoglobin, ALC, normal 
serum albumin, and with surgery. 

(p = 0.310). Similarly, no significant difference was observed 
in survival between patients with low albumin, with 95.77% 
expiring within six months and 98.25% surviving up to one 
year (p = 0.511). In contrast, a statistically significant difference 
was found in those with low ALC, with 16.90% of patients 
expiring within six months compared to 10.53% still alive 
up to one year (p = 0.002). 

For patients with normal hemoglobin, normal ALC, and 
normal albumin, no statistically significant differences in values 
were observed between those alive up to one year and those 
who expired within the first six months. Only 1.75% of those 
who survived up to one year had normal albumin levels. This 
is because the study population’s albumin levels were generally 
lower than normal. These findings suggest that despite low 
albumin levels, survival rates did not differ significantly.

Most (85.16%) respondents had surgery, and the proportion 
of these patients who survived up to six months (82.46%) was 
not significantly different (χ2 = 0.59, p = 0.441) from those 
who expired (87.32%). 

Almost half (48.44%) had received chemotherapy or radiation 
therapy for their primary malignancy, while 21.88% had these 
treatments for their metastases. The mortality rate in patients 
who underwent adjuvant chemotherapy or radiotherapy 
for the primary malignancy was 49.30% and was not a 
significant risk factor for mortality (p = 0.828). Similarly, those 
who received adjuvant chemotherapy or radiotherapy for 
metastasis had a mortality rate of 18.31% but this was also not 
significant (p = 0.276). 

 In terms of visceral metastases, 19.53% had lung metastasis 
(p = 0.611), 16.41% had brain metastasis (p = 0.516), and 
10.16% had liver metastasis (p = 0.101). The most common 

Table 3. Univariate Cox proportional hazards regression analysis of the predictors of mortality among the respondents according 
to the surgical status (N=128)

Predictors

Mortality status (Expired)
Without surgery With surgery

cHR p-values 
(Two-tailed) 95% CI aHR p-values 

(Two-tailed) 95% CI cHR p-values 
(Two-tailed) 95% CI aHR p-values 

(Two-tailed) 95% CI

Low Pre-operative 
Hemoglobin 
(<100.0g/L)

1.14 0.901 0.14–
9.29

1.25 0.842 0.14–
11.18

1.20 0.656 0.54–
2.64

1.31 0.507 0.59–
2.92

Low absolute 
lymphocyte Count 
(<500 Cells/mcL)

1.14 0.901 0.14–
9.29

1.25 0.842 0.14–
11.18

1.02 0.948 0.53–
1.96

1.20 0.612 0.60–
2.39

Low serum albumin 
(<35.0g/L)

0.88 0.901 0.11–
7.11

1.00 1.000 0.09–
11.03

1.22 0.783 0.30–
5.00

1.45 0.609 0.35–
6.05

Note: cHR = Crude Hazard Ratio; aHR = Adjusted Hazard Ratio; Hazard ratios were adjusted for significant confounders: age, primary malignancy of 
lungs, primary malignancy of renal

Table 2. Frequency distribution of mortality according to the time of mortality among the respondents (N = 128)

Outcome
Time of mortality

6 months 12 months
Frequency (f) Percentage (%) Frequency (f) Percentage (%)

Mortality status (Expired) 52 40.63% 19 14.84%
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may debilitate patients due to severe pain, prolonged 
recumbency, and possible weakness. We found that most 
pathological fractures were detected at the same time as 
the bony metastases. This suggests that both axial and 
appendicular metastasis may be primarily asymptomatic 
or tolerable in pain, therefore, difficult to detect during the 
early stage without regular surveillance.8,18,25 The estimated 
life expectancy should guide management. Surgeons rely on 
careful assessment of various preoperative factors and scoring 
systems such as those by Bauer,15 Tomita,16 and Tokuhashi17 
to prognosticate and deduce which patients may benefit from 
surgical intervention. In our literature review, we found no 
prognostic scoring systems that used laboratory parameters to 
reflect the physiologic status of patients with MBD. 

Multiple serologic parameters have been examined in 
studies in attempts to predict survival in patients diagnosed 
with MBD.12,13,18,23,26 Serum albumin is readily available, 
evaluates nutritional status,19 and prognosticates cancer 
survival.12,27 Our study showed that patients who died within 
six months of being diagnosed with MBD more often had 
low preoperative serum albumin, ALC, and hemoglobin 
levels, whereas those who survived beyond one year were 
likely to have normal preoperative hemoglobin and ALC; 
however, these differences were not found to be statistically 
significant. Other reports have shown these three parameters 

DISCUSSION

Pathologic fractures due to skeletal metastases from cancers 
of the breast, prostate, thyroid, lung, and kidney contribute 
significantly to patient morbidity and mortality.3,13,18,23 We 
report a six-month mortality of 40.63% which is similar to 
previous reports (49.6%).14 One-year mortality was 14.84%, 
lower than previously reported mortality rates of 60–
83%.6,12,13,18,23,25 The primary tumor site was an independent 
prognostic factor of survival in patients diagnosed with 
pathologic fracture from MBD, with primary lung malignancy 
having the poorest chance of survival. Preoperative serum 
albumin, hemoglobin, and ALC were not found to be 
significant in predicting survival in these patients.

The relationship between the primary site of malignancy 
and long-term survival in patients with pathologic fracture 
secondary to MBD has been well-established.6,12,14,23,25 The 
most common primary malignancy was the breast, with lung 
coming in second, similar to our study’s results (32.02% and 
25.00%, respectively). Although more common overall, the 
prognoses of patients with MBD from breast cancer were 
significantly better than those with lung cancer.3,12–14 

The spine was the most common location of MBD.3,8,12,14 
Pathological metastatic fractures of the spine and extremities 

Figure 1. Kaplan-Meier survival estimates according to the level of preoperative hemoglobin (A), level of absolute lymphocyte 
count (B), level of serum albumin (C), and surgery status (D). 
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surgical or medical complications, were not studied since this 
information was not available in our population. Patients 
may have had preexisting metastatic lesions identified by bone 
scan, without histologic confirmation. Most patients were 
confirmed to have MBD via biopsy on the day of surgical 
intervention. This occurs in up to 30% of patients with skeletal 
metastases.28 Patients with an unknown primary tumor may 
have poorer outcomes due to delays in staging and treatment. 
Comorbidities, in addition to nutritional status, also 
contribute to the patient’s surgical tolerance or postoperative 
complications.28

Treatment decisions were likely influenced by patients’ overall 
picture as determined by the multi-disciplinary approach 
rather than immediate surgical indications. Patients in critical 
states were either not cleared up for surgery or chose to have 
palliative management instead. This selection bias is nearly 
unavoidable when comparing the mortality rates of surgical 
and non-surgical patients. In our center, numerous patients 
were worked up for MBD but did not undergo biopsy, 
further contributing to the low patient numbers in the non- 
operative group. 

Peri-operative functional outcomes of patients were not 
considered in this study, but have been previously found to 
be significant risk factors for survival.12,18,23 Furthermore, we 
grouped each cancer by primary location, without accounting 
for tumor stage, grade, and histologic subtype, all of which 
can influence prognosis.12,13 

Studies involving a more homogenous population may 
improve the generalizability of findings. Expanding the case 
identification strategy, strengthening data management 
systems, and including patients with impending fractures 
may improve the representation of the sample and provide 
richer analysis. Collecting more detailed information on 
metastatic spread, tumor characteristics, comorbid conditions, 
complications, and perioperative functional outcomes 
could also allow for a more refined understanding of patient 
prognosis. Additionally, there may be value in exploring 
whether nutritional support could benefit patients with low 
preoperative albumin.

Conducting multicenter studies may help overcome limitations 
related to small sample size and single-institution bias and 
would allow for greater applicability of the findings across 
varied clinical settings. Taking these steps could lead to more 
accurate survival models and better support individualized 
care for patients with metastatic bone disease.

CONCLUSION

We found that the primary tumor site was an independent 
prognostic factor for survival in patients diagnosed with 
pathologic fractures from MBD, with primary lung malignancy 
having the poorest chance of survival. While preoperative 
serum albumin, hemoglobin, and ALC were not statistically 
significant predictors, they remain clinically useful as indicators 

to have significant risks for mortality among patients with 
MBD in the spine, pelvis, or extremities.12,13,18,25 Preoperative 
hemoglobin level was reported to be the only independent 
predictor of survival in early survival analyses.12,25 Preoperative 
serum albumin has been reported in retrospective studies 
and a systematic review as an independent prognostic 
factor of survival in MBD from various malignancies12,14,21,22 
while ALC has been shown as an independent predictor 
for survival in MBD in the femur.12 Further, low albumin 
levels were noted to be a general characteristic of the study 
population in our studies. All these findings may be because 
most of the patients diagnosed with MBD with concomitant 
pathologic fracture already represent the terminal stage of the 
disease.12–14,18,23 These markers can be used for prognostication, 
but existing data should be corroborated by further research. 

Our nonsurgical patients were either not medically fit to 
undergo any extensive procedure or were amenable only to 
systemic therapy. These conditions may have contributed to 
a higher mortality rate.12,14 The surgical patients, on the other 
hand, were likely better candidates for surgery.9,13,23 Despite 
these baseline differences, mortality did not differ between 
these two groups in our study. Again, these findings represent 
patients diagnosed with MBD as those already in the terminal 
stage of the disease, highlighting low survivability.

Several limitations are present in this study. The study 
population was selected based on search terms “metastatic 
bone disease,” “pathologic fracture,” and related keywords 
such as “metastatic” and “pathologic”, which may have led 
to some cases being excluded in the process. There were also 
missing census files from the institute registry: six months 
from the year 2019, six months from the year 2018, 12 months 
from the year 2017, six months from the year 2016, and one 
month from the year 2015. Attempts made to retrieve these 
data were unsuccessful. These missing records contributed 
to the reduced sample size, which may have introduced 
residual confounding factors that can obscure modest but 
real effects. This study did not compare the mortality rates of 
patients with pathologic fractures to those with impending 
pathologic fractures. The presence of a pathologic fracture 
has been reported to be a negative predictor of survival.18,25 

Stratified analyses by anatomic distribution (isolated axial or 
appendicular involvement versus multiple skeletal disease) 
were not performed, which represents another limitation. This 
is also seen in other studies and may influence outcomes.7,18,22 
Aside from skeletal involvement, the pattern of metastatic 
spread influences prognosis. Visceral metastasis reaching 
the lungs is most common (59%), followed by the liver 
(15%).4 A higher mortality rate is seen in these patients.23 

Brain metastasis is common in primary malignancies in the 
upper half of the body and carries a poor prognosis.2 While 
bone and solid organ metastases often go hand-in-hand and 
indicate a poor prognosis, bone-only metastases reportedly 
have better outcomes.2,4 

Other prognostic factors, such as hospital characteristics, 
patient comorbidities, specific surgical intervention, and 
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