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Abstract

Prostate Cancer is one of the common cancers in the world. It could primarily disseminate to the bone and can lead to death. In order to address
its life-threatening distant metastasis, it is important to diagnose it earlier for timely treatment. Bone metastasis is usually diagnosed deploying
bone scan imaging. However, interpretation of the bone scans is a tedious procedure for the physicians and often leads to misinterpretation either
as overestimation or underestimation of the metastasis. To minimize the risk of misinterpretation, one of the accurate methods is quantitative
analysis of the bone scans in order to ascertain, whether a metastatic lesion is present or not. There are several methods to-date which can be used
to analyze the extent of such lesions. The aim of this study is to use %PAB (quantitative parameter) on a baseline bone scans. Moreover, an improved
methodology is introduced by comparing the results with PSA levels. 141 patients with histopathologically proved prostate cancer were chosen to
implement the % PAB on individual baseline bone scans. After which, for the calculation of risk of progression or regression of disease and survival
rate, 40 patients were chosen from the same dataset. A serial follows up scan was performed to calculate 2-years survival rate. The dataset was
again analyzed using the same quantitative parameter and the cut off were calculated as % PAB: 0.5. It was found out that the % PAB method is a
good prognostic indicator in baseline scans. Moreover, the prostate cancer patients with the cut off % PAB > 0.5 showed increase risk of disease

progression and less survival..
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Introduction

The skeleton

The adult human skeleton has a total of 213 bones, excluding
the sesamoid bones. The appendicular skeleton has 126 bones,
axial skeleton 74 bones, and auditory ossicles six bones. Each
bone constantly undergoes modelling during life to help it adapt to
changing biomechanical forces, as well as remodeling to remove old,
microdamage bone and replace it with new, mechanically stronger
bone to help preserve bone strength [1]. The four general categories
ofbones are longbones, shortbones, flat bones, and irregular bones.
Long bones include the clavicles, humeri, radii, ulnae, metacarpals,
femurs, tibiae, fibulae, metatarsals, and phalanges. Short bones
include the carpal and tarsal bones, patellae, and sesamoid bones.
Flat bones include the skull, mandible, scapulae, sternum, and ribs.
Irregular bones include the vertebrae, sacrum, coccyx, and hyoid

bone. Flat bones form by membranous bone formation, whereas

@ @ This work is licensed under Creative Commons Attribution 4.0 License |ACRCI.MS.ID.000527.

long bones are formed by a combination of endochondral and
membranous bone formation. The skeleton serves a variety of
functions. The bones of the skeleton provide structural support for
the rest of the body, permit movement and locomotion by providing
levers for the muscles, protect vital internal organs and structures,
provide maintenance of mineral homeostasis and acid-base balance,
serve as a reservoir of growth factors and cytokines, and provide
the environment for haematopoiesis within the marrow spaces [2].
The long bones are composed of a hollow shaft, or diaphysis; flared,
cone-shaped metaphyses below the growth plates; and rounded
epiphyses above the growth plates. The diaphysis is composed
primarily of dense cortical bone, whereas the metaphysis and
epiphysis are composed of trabecular meshwork bone surrounded
by a relatively thin shell of dense cortical bone. The adult human
skeleton is composed of 80% cortical bone and 20% trabecular

bone overall. Different bones and skeletal sites within bones have
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different ratios of cortical to trabecular bone. The vertebra is
composed of cortical to trabecular bone in a ratio of 25:75. This
ratio is 50:50 in the femoral head and 95:5 in the radial diaphysis.

Bone tumors

Bone tumors develop when cell in the bone divide without
control, forming a mass of tissue. Most bone tissues are benign
and they don’t spread. However, they may still weaken bone and
can lead to fracture and cause other problems. Bone cancers may
destroy normal bone tissues and can spread to other parts of the
body called as metastasis.

Benign bone tumors

They are more common than the malignant tumors. Following
are the most common benign tumors.

1.  Osteochondroma
2. Osteoid Osteoma
3. Giant cell Tumor
4.  Osteoblastoma

5. Enchondroma

Metastatic cancer : The metastatic bone cancer is the one in
which primary is present somewhere else in the body whereas it
metastasizes to bone. Even though it spreads to the bone it is not
considered as the bone tumor because the primary is present
elsewhere. Cancers that commonly spread to the bones are:

1. Breast Cancer
2. Prostate Cancer
3. Lung Cancer

The axial skeleton, the primary site of active marrow, is the
most common distribution of metastatic spread for patients
with prostate cancer. At this time, there is no standard means by
which osseous lesions can be directly visualized or quantified;

Table 1: Incidence of bone metastasis, Prevalence and Survival [6].

thus, there is no qualified imaging biomarker for prostate cancer.
Bone scintigraphy is commonly used to assess disease burden and
treatment effects, but it is an imperfect modality for quantifying
disease or for demonstrating treatment effects. Bone scans do not
specifically identify cancer, can paradoxically worsen in the face
of response (“flare”), and frequently improve only slowly if at all,
despite patients ‘receiving active treatments [3].

The skeleton is the most common organ to be affected
by metastatic cancer and the site of disease that produces the
greatest morbidity. Skeletal morbidity includes pain that requires
radiotherapy, hypercalcemia, pathological fracture, and spinal
cord or even nerve root compression. From randomized trials in
advanced cancer, it can be seen that one of these major skeletal
events occur on an average every 3-6 months. Additionally,
metastatic disease may remain confined to the skeleton with the
decline in quality of life and eventual death almost entirely due
to skeletal complication and their treatment. The prognosis of
metastatic bone disease is dependent on the primary site with the
breast and prostate cancer associated with a survival measured in
years compared with lung cancer, where average survival is only
a matter of months. Additionally, the presence of extraosseous
disease and the extent and tempo of the bone disease are powerful
predictors of outcome. The latter is best estimated by measurement
of bone-specific-markers, and recent studies have shown a strong
correlation between the rate of bone resorption and clinical
outcome, both in terms of skeletal morbidity and progression of the
underlying disease [4]. Bone is the third most common site for the
metastatic cancer after lung and liver cancer .It is estimated that
skeletal metastasis develops in 14-70% of all the tumor patients
and autopsy-based studies report the occurrence in 70% patients
with carcinoma Breast and Prostate. In addition to ca prostate
and ca prostate, many other tumors like lung, thyroid, kidney and
melanoma have predilection for skeletal metastasis. From all the
randomized trials in advanced cancer, it is estimated that one of
these major skeletal events occurs on average every 3-6 months [5]
(Table 1).

Breast 73 65-75% 19-25 months 3,860,000
Prostate 68 65-75% 12-53 months 1,555,000
Thyroid 42 60% 48 months 475,000

Kidney 20-25 6 months 480,000

Lung 36 30-40% 7 months 1,394,000
GIT 5
Myeloma 70-95% 6-54 months 144,000
Melanoma 14-45% 6 months 533,000

Vertebrae are most frequently involved (L>T>S>C). 38% of the
metastatic disease involves the Thoraco-lumbar spine. Other bones
involved in the order of the decreasing frequent are Pelvis, Ribs
,Sternum ,femur, humerus, Skull and hands. Ca Prostate specifically
involves spine, femur, pelvis, skull, ribs and sternum while the one

in breast carcinoma involves spine, pelvis, proximal femur, skull,
ribs and mid-humerus Bone metastasis is clinically very important
in prostate and breast cancer because of the prevalence of these
diseases. By worldwide screening used worldwide e-g PSA levels
for the prostate cancer and mammography for the breast cancer [7].
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Aims and Objectives

To determine Prognostic Implication of Positive Area on Bone
Scan (%PAB- Quantitative Parameter) in Bones of Patients with
metastatic Prostate cancer.

Materials and Methods

The study was conducted at N.O.R.I (Nuclear Medicine Oncology
and Radiotherapy Institute, Islamabad) from October 2013 to
April 2014. The synopsis was approved by PI.E.A.S, Ethical Review
Committee N.O.R.I hospital.

Patient’s demographic data

Total 141 patients with baseline bone scans were included in
the study. The characteristics of the study population are depicted
in the Table 2 (Table 2).

Table 2: Patient's Demographic Data (Baseline bone scan).

Age, Years 141 75 24
PSA ng/ml 141 380 1236
Patient Dead 21 14.89%
Status Alive 120 85.11%

The patients with both baseline and follow up scans were 40
in total with median age of 77 and median PSA level of 200. The
demographic data is given in the Table 3 (Table 3).

Table 3: Patient's Demographic Data (Baseline and follow up scans).

Age, Years 40 77 23
PSA ng/ml 40 200 1614
Patient Dead 13 32.50%
Status Alive 27 67.50%

1. Study design: Cross Sectional Study:.
2. Place of study: Nuclear Medicine department of NORI

3. Duration: Six months.

Table 4: Radiation Dosimetry in Adults [8].

4. Sampling Method: Nonprobability purposive sampling
method

5. Sample size: 141 Patients with histopathologically proved
Prostate Cancer.

(Baseline and Follow up scan of 40 patients with hormonal
treatment).

Sample selection
Inclusion criterion:

1. Histological confirmed prostate cancer patients referred
for evaluation of osseous metastasis within three months
of diagnosis.

2. Written informed consent.

Exclusion criterion:

1. <18years.
2. Patients in which PSA levels was not available
3. Patients having other co-morbids.

Every patient included in our study underwent Bone
Scintigraphy and later the quantitative parameter was applied on
the bone scan. % BSI (Bone Scan Index) was applied to the scans for
the evaluation of bone metastasis.

Patient preparation and procedure: Whole procedure was
explained to the patientsregarding bone scintigraphy and unless any
contraindication patients were well hydrated and were instructed
to drink two or 8 oz glasses of water between the time of injection
and the time for delayed imaging. The patients were directed to
micturate immediately before delayed image and were directed to
drink plenty of water for at least 24 hours of radiopharmaceutical
administration.

Radiation dosimetry in adults

The dose for the bone scintigraphy is given in the table 4 (Table
4).

99mTc-Phosphates
and Phosphonates

740-1110 (20 - 30) Intravenously

Bone 0.063 (0.23) 0.008 (0.03)

Then the following quantitative parameter was applied on the
baseline bone scans.

%PAB (Positive area on bone scan): Positive area on bone
scan is a quantitative method in which the osseous metastasis is
considered as the positive area. The same method was applied to
the dataset of patients using the formula given below:

Positive Area on Bone Scanx100

%PAB =
’ Square Area [Width of Gluteal Re gion x Height of Entire Skeleton]

In this method the involved areas on the bone scan of a patient
were measured using the computer software and are summed

up; used as a numerator as mentioned in the above formula,
whereas using the same software the width of the hip bone and
the height of the skeleton was measured on the same bone scan;
using as a denominator as per mentioned in formula and finally the
percentage was calculated. The arbitrary cut off for %PAB method
was taken as 0.5.The patients with %PAB above this cut off values
were considered high risk as compared to the dataset of patients
having % PAB values below this cut off. Nogouchi used the same
method of %PAB for osseous metastasis quantitation and survival
analysis [8].
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% PAB Calculation was calculated using following steps
using computer software

Step 1:

(Figure 1)

— "

Figure 1: Baseline Bone Scans.
\ J

Step 2:
Calculating the Positive Area on Bone Scan:

(Figure 2)

. Calculating the Positive
A area on bone scan, by
drawing ROI around the
lesion on bone
metastasis, both length

Volume 2-Issue 1

Step 4: Calculating the % PAB of the Scan by Applying the

Formula:

%PAB =

Positive Area on Bone Scan x100

Square Area [Width of Gluteal Re gionx Height of Entire Skeleton]

Results

Descriptive statistics

Total 141 patients having bone scans within three months

of diagnosis were included. The mean age of the data set was 75

years(Table 5).

Table 5: Demographic data of Patients with baseline bone scans.

Age, Years 141 75 24
PSA ng/ml 141 380 1236
Patient Dead 21 1489%
Status Alive 120 85.11%
Positive 130
Bone Pains
Negative 11
Surgical 57
Treatment -
Non 84
Surgical
Gleason 141 8 5-10
Score

Similarly, the demographic data of patients with both baseline

and follow scans is represented in the table below (Table 6).

Table 6: Demographic data of baseline and follow up scans.

. ‘ and width are measured Age, Years 40 77 23
XELERIS and i
22 1 R PSA ng/ml 40 200 1614
== — Patient Dead 13 32.50%
Status Alive 27 67.50%
Figure 2: Baseline Bone Scans. .
S ) Positive 29
Bone Pains
Negative 11
Step 3: Calculating the height of the Skeleton along with the ) -
Surgical Nil
width from the gluteal region on the Scan using same XELERIS T
reatment Non-
software in mm units. (The Height is taken from vertex till heel Surgical 40
of the skeleton whereas the width is calculated using the bilateral
Gleason 40 9 6-10
anterior superior ileac spine) (Figure 3). Score
4 ™\ 4 N\
1 Age of Patients (141)
- -
g 0 g|
&
S| = Age
i g B
0 20 40 60 80 100
Age of Patients
Figure 3: Scan using same XELERIS software. Figure 4: Age of Patients. )
J
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The patient’s age ranges between 60 years -85 years in our study
population with the mean age of 75 years. It can be represented via
Bar chart as follows: (Figure 4)

Comparing %PAB quantitation method with PSA levels

Similarly, correlation statistics was also applied on the %PAB
quantitation method and PSA levels to see the relationship between
the two variables (Figure 5).

' N\
PAB y =0.001x + 0.2677
R*=0.9287
- = i
g —p AR
= ks i
Linear (PAB)
= /
-5000 = J; 5000 10000 15000
b PSA Levels ng/ml
Figure 5: %PAB vs PSA Levels.
J

Equation derived from the graph:
Y=o+ [Xt+ ut
Y =0.001x+0.2677

Here R? value is 0.9287 which shows excellent linear correlation

Volume 2-Issue 1

4 N\
PAB - %PAB
g _
£ — '
& ==
£ =
= = PAB - %PAB
] — T
z
0 2 4 [ 8 10
%PAB of Patients
Figure 6: Bar diagram representing the %PAB values of the data
set.
A J

Analysis of baseline and follow up scan in dead v/s alive
patients using quantitative parameter

The baseline and follow up scans were analyzed by using
quantitative parameter as follows:

%PAB in baseline and follow up scan and its effect on
survival: Similarly, the %PAB quantitative parameter was applied
on the baseline and follow up scans of 40 patients. It was observed
that increase in the tumor burden % PAB on the follow up scans
after treatment is a bad prognostic factor (Table 7).

Table 7: Effect of % PAB calculation in Baseline and follow up scans.

between %PAB and PSA levels , concluding the linear increase Alive 25 2 27
in quantitative values of the %PAB method with PSA levels. Bar Dead 1 12 13
diagram representing the %PAB values of the data set is shown Grand Total 26 14 40
below: (Figure 6)
e N
%PAB - Dead vs Alive
3
25
3 |
15
1
05 -
0
2 a =g o =
) o | e =
=*| (=N ) o
8 g 8 4 &
=] o | o —
L=l L= =] (=} k=
M Baseline Scan M Follow Up Scan
Figure 7: % PAB-Dead vs Alive.
_ J

The ‘A’ represents the tumor burden on baseline bone scan
whereas the ‘B’ represents the tumor burden on the follow up
bone scan. By comparing the tumor burden on baseline and follow
up scan with the %PAB( Positive area on bone scan) it has been
observed that as the tumor burden increases in follow up scans

there is less chances of the survival of a patient. By this method
we conclude from above table that out of 13 dead patients this
method significantly tells the rate of decrease survival i-e 92.3 %.
Furthermore, by taking the cut off of 0.5, it was observed that the
patients with tumor burden > 0.5 in follow up bone scans showed

Citation: Nayab Mustansar. Prognostic Implication of Positive Area on Bone Scans

metastatic Prostate cancer. Adv Can Res & Clinical Imag. 2(1): 2019. ACRCI.MS.ID.000527. DOI: 10.33552/ACRCL.2019.02.000527.

(%PAB- Quantitative Parameter) in Bones of Patients with

Page 5 of 8


http://dx.doi.org/10.33552/ACRCI.2019.02.000527


Advances in Cancer Research & Clinical Imaging Volume 2-Issue 1

treatment failure and disease progression as compared to the
patients with the less tumor burden %PAB value of <0.5. It can be
represented via bar diagram as: (Figure 7)

It has been observed from the bar diagram that in data of
alive patients (shown on the left extreme side) the tumor burden
as calculated via %PAB method, was more in the baseline scan
(represented as blue bars) which later after treatment, decreases
in the follow up scan (represented as red bars) suggesting increase
in survival of these patients. Whereas the extreme right of the bar
diagram shows dead patients data suggesting that the baseline
scan calculated tumor burden (represented as blue bars) did not
improve after treatment showing increase in tumor burden >%PAB
>0.5 (represented as red bars) thus showing the treatment failure
and less survival.

Quantitative parameter and survival curve

The survival curves were generated by using the respective cut

off values to the data set of 40 patients for a period of two years

(Figure 8).
s p
Survival Functions
1.04 - 0=2051=205
L o
0.8
=
2 06
g
3
©w
g0
o
0.2
0.0

5000 6000 7000 8000 900 10400 11000

time
(Time in Weeks)
Figure 8: Survival Curve for %PAB.
\ J

Ho: There is no difference regarding survival among two levels.
H1: There is difference regarding survival among two levels.

The Chi-squared statistic of log rank test is 28.257 with
associated P-value 0.000 less than 0.05 rejects null hypothesis. The
conclusion therefore is that, statistically, the two survival curves
differ significantly, or that the grouping variable has a significant
influence on survival time. Rejection of null hypothesis shows that
two levels <0.5 and > 0.5 are not identical regarding survival. The
conclusion is that the curve representing the patients with the
decrease tumor burden (<0.5) has low risk and better survival then
the patients with %PAB values >0.5.

Discussion

The bone metastasis is one of the commonest complications of
few tumors. The tumors that most commonly metastasize to bone

are the tumors from the prostate in men and breast in women.
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Among the complication of bone metastasis, bone pain, is the worst
consequence, affecting 66% of the patients who have the bone
metastasis [9]. The patients with prostate cancer usually don’t have
any clinically measurable or evaluable method for the quantification
of their tumor burden by conventional criterion. Cutanoeus
or subcutaneous nodule or palpable lymphadenopathies are
uncommon. Pulmonary or Visceral metastases are also infrequent.
Moreover 80% of the patients have skeletal metastases which are
the only clinically obvious areas of tumor. These lesions are usually
osteoblastic or represent a mixed pattern on plain radiograph but
are best defined on the Bone scans. Metastasis to the bone is the
most serious complication of solid malignant neoplasm, and by far
the most common malignant tumors involving the skeleton [10].

The present knowledge of quantifying the metastatic bone
disease is still not sufficient. A lot of work has been done to quantify
the bone metastasis using bone scans. Radionuclide bone scans are
strongly positive in cases of bone involvement of prostate cancer
patients irrespective of whether the lesions are lytic, mixed or pure
plastic. The conventional method of calculating the bone metastasis
is by combining qualitative assessment of all the sequential bone
scans and bony films with tumor markers (Such as PSA and Alkaline
Phosphatase levels). Although serum acid phosphatase may
present the progression and regression of disease, approximately
25% -30% of patients with metastatic disease have a normal acid
phosphatase. Thus, it cannot be used to tell about the tumor status
[11].

Interpretation of bone scan is a subjective process, dependent
on the experience and knowledge of the nuclear medicine physician
is a question. Reports of bone scans often express uncertainty
e-g ‘may be degenerative’ or ‘possible metastasis, and the tumor
burden can be expressed as ‘extensive metastatic disease’
Reporting like this has a disadvantage as it can be perceived
differently by the nuclear physicians and the referring physicians.
Such type of communication usually leads to inappropriate and
incorrect treatment in patients with severe disease and an effective
medication may be stopped as a result of a misconception [12].
Therefore, a method is needed to define prognostic strata and to
assessresponse to treatmentin the majority of patients, thatis, those
with predominantly bone metastasis [13]. To quantitate all bone
metastasis in patients is a time-consuming task, since the patients
with metastatic involvement usually have more than one disease
site. Several studies have evaluated different ways to quantify the
extent of bone involvement during therapy. Interpretation of the
bone scans is a tedious procedure for the physicians and often leads
to misinterpretation either as overestimation or underestimation of
the metastasis. To minimize the risk of misinterpretation, one of the
careful methods is quantitative analysis of the bone scans in order
to ascertain, whether a metastatic lesion is present or not. There are
several methods to-date which can be used to analyze the extent of
such lesions. For example, quantitation of the bone scan i-e % BSI
(Bone scan index) [14], % PAB (Positive area on bone scans) [15],
EOD (extent of disease) [16] and BLS (Bone lesion scoring) [17].
Among these, %BSI has most frequently been used and validated
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in various studies (140-141). Novel automated software based on
%BSI quantitative calculations has been developed and is in clinical
use in many nuclear medicine departments. However, automated
%BSI calculator (EXINI bone TM & BONENAVITM) have not been
extensively employed in routine nuclear medicine practice because
of its high cost. Another potential risk of inaccuracy in using
this automated quantitation software’s is their limited training
databases as these software’s use either Swedish or Japanese
patient’s data [18,19]. Despite all these shortcomings there is
body of evidence that these quantitative bone scan parameters not
only increase interpretation accuracy but can also serve as image
biomarkers. Based on this premise this study was designed to
evaluate the accuracy of % PAB.

In our study we applied quantitative parameter %PAB
on baseline bone scans to assess the tumor burden of 141
histopathologically proved carcinoma prostate patients. Results of
all fours quantitation methods were individually compared with
PSA levels (ng/ml), to evaluate the efficacy of % PAB as effective
disease status indicator. For evaluation as a prognostic indicator, 40
patients having a serial follow up scans were chosen. The follow
up datasets were again analyzed using the same quantitative
parameter. For purpose of quantification arbitrary cut off were
applied for it. Cut offs were % PAB: <0.5 low risk and >0.5 high
risk. Age range of our study population was between 60 years -85
years in our study population with the mean age of 75 years. Most
of the published data showed similar age range of age as seen in our
patient cohort (140-141).

Bone quantitative parameter (%PAB) as prognostic
indicators and treatment response evaluator

In subset of our patient population we did serial scanning
to evaluate the efficacy of the four-bone quantitative parameter
as prognostic and survival indicator and a guide for treatment
response evaluation. Utility of bone scan quantitative parameters
as bio-imaging markers is most extensively explored. However,
only BSI has been utilized for this purpose. Especially after the
availability of the commercial BSI software there is growing
research and clinical use of this Bone scan quantitation parameter
in prognostic and survival analysis. Its utility is not only focused in
prostate cancer patients but also there have been research studies
utilizing it in all epithelial cell tumors leading to bone metastasis.
In our study population of 40 patients we did serial scanning and
predicted survival based on these parameters. In our study, 40
patients underwent serial scanning and quantitation on both the
baseline and follow up bone scans was done and its correlation
with the PSA levels was calculated. PSA levels were taken before
baseline and after following up bone scans. It was concluded that
the quantitative parameter was good in explaining tumor burden
as regression or progression of disease, with decrease survival in
patients having increased tumor burden in follow up scans. The
patients who had tumor burden (More numerical values) of the
baseline bone scan quantitative parameter then the follow up bone
scan showed decrease risk of disease progression and good survival.
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It was further observed that the after some specific cut off value
of the quantitative parameter there is increasing risk of disease
progression. (% PAB: 0.5). In %PAB cut off was taken at 0.5. Below
that patient were considered low risk and above that it was high
risk. . In table 7 it is shown that those patient whose %PAB values
were decreased in follow up scans as compared to the baseline scan
showed better survival as compared to those who had increased
in %PAB on subsequent scan (7.6 % vs 92.3 %). In Figure 8 it is
noticeable that in alive patients’ group most of the patients were
showing decline in %PAB (N=21). While in dead patients group 11
patients showed increase in the %PAB and 1 patient showed static
%PAB. Out of these 11 patients 4 were already in high risk group
but 7 patients were in low risk group i.e. %PAB <0.5. However, if
we make our cut off point lower than many of the dead patient will
shift into the high-risk group. PAB was initially used by Noguchi
et al [15] and they used to cut off point at 0.46 (141). This data
shows that PAB can predict outcome and in patients having initial
high-risk grade or positive change in grade (from lower to higher)
carries poor prognosis. The Chi-squared statistic of log rank test
is 28.257 with associated P-value 0.000 less than 0.05 rejects null
hypothesis. The conclusion therefore is that, statistically, the two
survival curves differ significantly, or that the grouping variable has
a significant influence on survival time. The conclusion is that the
curve representing the patients with the decrease tumor burden
(<0.5) has low risk and better survival then the patients with %PAB
values >0.5. Similar findings were noted by Noguchi as well in 56
patients which they analyzed. Kaplan-Meier plot shows disease-
specific survival after treatment of metastatic prostate cancer for
those with %PAB <0.5 and greater than 0.5 (P 0.00).

An overall trend seen in all serial scanning patients was that,
there was decline in quantitative parameter numerical values or it
remained stable in comparison with the patient which died where
quantitative parameter numerical values were mostly increased. So
%PAB quantitative parameter is strong predictors of tumor burden
and is equally good in risk stratification too. The changes seen
on serial bone scans reflected metastatic activity in the skeleton.
Deterioration on the bone scan indicated disease progression
or poor prognosis. Improvement on scan reflects regression
of metastatic disease and usually implied a favorable survival.
Consistent stabilization on the scan correlated with clinical stable
disease and was associated with better survival than for the

progressing patients.

Limitations

The limitation of our project is that we have included all the
baseline bone scans of Carcinoma Prostate Patients irrespective of
the treatment (Hormonal- Non-Hormonal). Due to less time tenure
of the project it was not possible to collect both the Baseline and
the follow up scans of all the patients, though we have included
40 patients with both baseline and follow up scan (on hormonal
treatment only) data. But in such small group of patients we cannot
comment on the prognostic value and survival of the patients

accurately.
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The results are analyzed irrespective of the ‘Flare Phenomenon’
and that’s why a lot of variation is observed.

Conclusion

Quantitative Parameter (% PAB) is good in quantifying the
tumor burden and is a good indicator in determining the disease
status. The disease prediction as progression or regression can
easily be determined by using it. Our present study suggests that
%PAB method is one of the accurate methods in quantifying as a
simple and reproducible estimate of the percentage of the skeleton
involved in metastasis. It may also be very constructive to stratify
patients in clinical trials. Large-scaled trials and further studies with
more statistical power is required to assess the utility of serial %
PAB in monitoring the treatment effects and its worth as significant
predictor of survival after hormonal treatment. The prostate cancer
patients with the %PAB > 0.5 showed disease progression and less
survival.
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