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ABSTRACT

Background: The spine is not only the most frequent site of skeletal metastasis of a known carcinoma but it
is also the most frequent site of bone metastasis of unknown primary tumor origin, however, most of the
existing reports that analyzed the clinical features of patients who presented with skeletal metastasis of
unknown origin have included cases of bone metastasis at any location.

Objective: This study was conducted to analyze the clinical features, survival, and specific diagnostic
implications in patients presented with spinal metastasis of unknown primary malignant tumor.

Method: In this prospective study, 40 patients presented with spinal metastasis of unknown primary tumor
origin to Mosul Oncology Hospital were followed up.

Result: The primary malignant tumor was identified in (97.5%) of cases, lung cancer was the most
frequently identified primary tumor (35%) followed by carcinoma of the breast (30%) and prostatic cancer
(12.5%). We found that Computed tomography scan of the chest, abdomen and pelvis were the most useful
diagnostic modality to identify the primary malignant tumor and there was a significant difference in the
overall survival of patients with different primary tumor sites, shorter survival time was observed for
aggressive tumor like lung cancer compared to patients having less aggressive primary tumor like breast and
prostatic cancer.

Conclusion: Spinal metastasis of unknown primary carries a diagnostic challenge to the clinician, it is
possible to detect the primary site in the majority of patients if we follow optimal diagnostic strategies.
Detection of primary tumor site could help the clinician to provide the best therapeutic strategies.

Keywords: Spine, Metastasis, Unknown Primary.
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INTRODUCTION

he bone is the third most frequent distal site

of metastatic cancer after liver and lung, it
could be the first manifestation of malignant tumor
in about 25-30% of cancer patients.”* Any
malignant tumor may metastasize to the skeleton,
however, cancer that originate from epithelium is
characterized by a particular propensity for bone
metastasis,>® all literatures data reported that lung
cancer is the most common identified cancer that
metastasize to the bone.*® Other most frequent
primary tumor that metastasize to bone are
prostatic cancer, breast cancer, renal cell
carcinoma and gastrointestinal tumors.*® The
spine was reported to be the most frequent site of
skeletal metastasis followed by pelvic bone and
bones of extremities,® and the majority of cases
have multiple bone lesions, while solitary bone
lesion occurred only in about 32.5%. **°

Although the treatment of patients with spinal
metastases is palliative therapy in majority of
cases, however, the opportunity of specific therapy
could be opened in some cases when the primary
tumor is successfully identified.™* In more than 85%
of skeletal metastases of unknown primary cancer
cases, the primary malignant tumor was identified
following the diagnostic investigations, however it
remained unknown in some cases despite
extensive investigations.®

Diagnostic work up for those patients presented
with bone metastasis of unknown primary tumor is
overlapping with overall cancer of unknown
primary workup. It includes medical history,
physical examination, bone metabolism
biochemical test, and Computed TomograPhg (C.T
scan) of chest, abdomen and pelvis 128 The
selection of other integrative investigation should
be based on radiological and clinical finding like
endoscopy , serum tumor markers, image guided
biopsy and recently 18 FDG-PET scan (18 F-
fluoro-deoxy glucose positron emission
tomography) significantly enhanced the diagnostic
accuracy of primary tumor.

It has been reported that the spine is not only the
most frequent site of skeletal metastasis of a
known carcinoma but also it is the most frequent
site of skeletal metastasis of unknown primary
tumor origin,lf"16 however most of the published
reports on the skeletal metastasis of unknown
primaries had included cases of bone metastasis
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at any location, therefore we conducted this study
to analyze the clinical features and specific
diagnostic and therapeutic implications in patients
presented with spinal metastasis of unknown
primary tumor origin.

PATIENTS AND METHODS

Forty patients who were presented with spinal
metastasis of unknown primary tumor as first
manifestation in Mosul Oncology hospital between
2017 and 2019 were included in this study. All the
included cases had osteolytic

and/or sclerotic spinal lesions on MRI, no history
of malignant disease and aged more than 18
years. All cases were followed up for at least 15
months. This prospective study was conducted in
conformity to the Helsinki Declaration and was
approved by the scientific Committee of College
of Medicine/ University of Mosul.

After referral to oncology hospital, a medical
evaluation for every patient was performed in 7
steps;

Step 1. medical history, general and systematic
examination focusing on breast, thyroid gland and
prostate.

Step 2: Laboratory test consist of blood electrolyte,
bone metabolism chemical test, liver enzyme, renal
function test, urine analysis , and complete blood
count and ESR were determined.

Step 3: Serum Prostatic specific antigen PSA was
determined for male patients. Others selected
tumor markers level were determined in some
patients like CEA (Carcinoembryonic antigen ,
CA19-9, CA 125 and AFP (Alpha Fetoprotein) .
Step 4: C.T. scan of the chest, abdomen and
pelvis.

Step 5: Ultrasound of suspected site of origin.
Step 6: Tissue biopsy

Step 7: PET-CT scan

We prospectively analyzed the final diagnosis and
survival of the patients, the overall survival duration
was calculated from the time of first presentation
with spinal metastasis to either the date of death or
the date of last visit.

Statistical Analysis

SPSS was wused for conducting the data
management and statistical analysis (Version
20;SPSS). Kaplan-Meier test was used for survival
analysis.
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RESULT

3.1 Patients characteristics: There were 19 male and
21 female patients with a mean age of 52 vyears
(SD=12.3) ranging from 29 to 78 years .

At time of initial presentation, 26 patients were presented
with back pain only, while 14 patients were presented
with symptoms of spinal cord compression according to
the level of compression, like pain, numbness, cramping,
loss of sensation or weakness in the lower limbs,

3.2 Location of skeletal metastasis: Spinal metastasis
were solitary in 4(10%) cases and multiple in 36 (90%)
cases. Sixteen (40%) cases have multiple metastasis
involving whole spine, the site of multiple metastasis was
limited to lumber spines in 12 (30%) patients and to
thoracic spines in 8 (20%) patients.

3.3 lIdentification of Primary tumor: The primary
malignant tumors were identified antemortem in 39
patients (97.5%) of 40 patients presented with spinal
metastasis of unknown primary tumor origin. The most
frequently identified primary malignant tumor was lung
carcinomal4 cases (35%), others primary malignant
tumor were; breast cancer 12 cases (30%), Prostatic
cancer 5 cases (12.5%), one case for each of the
following tumors, Multiple Myeloma (2.5%), thyroid
carcinoma, Ewing sarcoma, Lymphoma, Pancreatic
cancer, Plasmacytoma , Hepatocellular carcinoma, and
Malignant melanoma, as shown in table 1

Table (1): Primary malignant tumor.

Alya A. Zobair

b-C.T. scan of the chest was performed for 35 patients
and its findings were primary lung tumors in 10 cases,
lung metastasis in 4 patients, pleural effusion in 3
patients, mediastinal lymph node enlargement in 2
patients.

c- C.T. scan of the abdomen and pelvis were performed
for 21 patients and it identified 6 primary malignant
tumors, 4 prostatic cancer, 1 pancreatic cancer, 1
Ewing sarcoma of iliac bone.

d-PSA was elevated in all cases with prostatic cancer,
CA19.9 was elevated in 1 patient, CA15-3 was
elevated in 4 patients, CA 125 was elevated in 2
patients, AFP was elevated in patient with
hepatocellular carcinoma.

e-Ultrasound for suspected site of origin was also done,
Ultrasound of the breast and axilla was performed for
14 patients and identified 12 patients with breast
cancer, Ultrasound of thyroid gland was performed for
8 patients and identified 1 thyroid carcinoma,
Ultrasound of abdomen performed for 18 patients and
identified 1 patient with Hepatocellular carcinoma,
secondary hepatic metastasis in 2 patients.

f- Spinal biopsy was taken from 19 patients, open
biopsy was performed on 13 cases at time of
decompression and spinal fixation, image guided Tru-
cut biopsy was taken from spinal lesion on 6 patients
and biopsy from tissue other than spinal lesion was
performed on 21 patients.the histological result of
spinal lesion is shown in table 3.

Primary maliananc NoO y g-PET-CT was performed for 5 patients and identified 3
y 9 y : 2 patients with lung cancer, 1 patient with Malignant
Lung cancer 14 35 Melanoma and other skeletal metastasis in 2 patients.
Breast cancer 12 30 . N
Table 2: Summary of baseline examinations
Prostatic cancer 5 12.5 . No.
- Diagnos of Cases No. of
Multiple Myeloma 1 25 tic . with Details .
studies studi findings cases
Plasmacytoma 1 25 es
- Physica
Pancreatic cancer 1 25 | Breast cancer 4
- : 40 6 Prostatic cancer 1
Hepatocellular carcinoma 1 25 egﬁgnr:n Thyroid tumor 1
Ewing sarcoma 1 2.5 Primary lung 10
cancer
Lymphoma 1 2.5 Chest Lung metastasis 4
- - CT 35 20 - 3
Thyroid carcinoma 1 25 scan Pleural effusion 5
- Mediastinal LN 1
Malignant Melanoma 1 25 Pericardial effusion
Unknown 1 25 HCC 1
CT Pancreatic tumor 1
Total 40 100% scan of Prostatic cancer 3
abdome 21 9 Ewing sarcoma of 1
The primary malignant tumor was not identified in 1 ”Igf ¥ lliac btonte ) 2
patient (2.5%) despite extensive investigation including pelvis Iver metastasis 1
. - . Adrenal metastasis
bone biopsy and PET-CT scan, and the patient's family UiS of
refused autopsy. abdome 18 3 - HCC 1
n Liver metastasis 2
3.4 Diagnostic ability of clinical tests for detection of /S of Breast mass 9
primary tumor: breagt 16 12 Axillary lymph node 5
a-Initial medical examination was performed for all enlargement
patients and identified the primary malignant tumor in Lung cancer
6 patients, 4 with breast mass and enlarged axillary Malhgnant 3
lymph nodes, one patient with prostatic nodule and PET-CT 5 4 Omgra;fge?al é
one patient with thyroid carcinoma as shown in table metastasis 1
2. Adrenal metastasis
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Table 3: Histological diagnosis of spinal biopsy:

Histological diagnosis No. %
Adenocarcinoma 10 52.6
Squamous cell carcinoma 3 15.7
Undifferentiated carcinoma 2 10.5
5Small cell carcinoma 1 5.2
Non- Hodgkin Lymphoma 1 5.2
Malignant melanoma 1 5.2
Plasmacytoma 1 5.2
Total 19 100

3.5 Overall survival: The mean survival duration
for all 40 patients was 13.6 months ranging from 4-
30 months, shorter survival duration was reported
for patient with hepatocellular carcinoma (4
months), the mean survival duration for patients
with lung cancer was 6.6 months ranging from (5-9
months) and it is significantly shorter comparing
with the survival duration for patients with breast
and prostatic cancers (P value =0.000), This study
showed that the mean survival duration for patients
with breast cancer was 18.7 months ranging from
10-23 months , while for the prostatic cancer
patients, the mean survival duration was 18.8
months ranging from 15-26 months, as shown in
figure 1.

08—

Survival propability
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Figure 1: Kaplan-Meier plot showed the survival of
patients with the commonest identified sites of
primary tumor. (P value = 0.000)

DISCUSSION

Metastasis of occult primary tumor origin was
occur in 2-3% of all registered cancer cases in Iraq
during the last few years, **® about 10-15% of
cancer of unknown primary origin presented with
bone localization. ®%%°

In this study, the primary malignancy has been
identified in (97.5%) of patients who presented with
unknown primary tumor metastasis to spine, this
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detection rate is higher than that in numerous
previous reports ( table 4 ), and this quit
reasonable with the use of modern extensive
investigations in the last few years.

Regarding the most common primary malignancy,
our data demonstrated that carcinoma of the lung
is the most frequently identified primary malignant
tumor, this result is consistent with the result of the
most previous studies, ***’ as shown in table 4.
Interestingly, Vandecardelarate et al, noted a
significant increase in the lung cancer frequency
among patients with bone metastasis of unknown
primary tumor in the last 40 years particularly
among women, ** this is could be due to
demographic effect of smoking.

Table 4: The frequency of identified primary tumor
in bone metastasis in different studies

BMUP | Identifie
Author at d Site of identified PC
presen | primary
tation site
Lung (35%), breast (30%),
Current 39 o
study 40 (97.5%) prostate (12.5%)
Simon and 20 Lung (35%), kidney (13%),
Bartucci 46 breast (4.3%), prostate (%)
(19) (43.4%)
Lung (32%), liver (15%),
Shih et.al. 52 28 kidney (9.5%), prostate
(21) (53.8%) (9.5%)
0, i 0,
gt |, | 98| VO e G
(22) (85%) ’
Lung (37%), prostate
Jacobson 24 o o
etal. (23) 29 (82.7%) (10.3%), breast (6.8%)
. Lung (35.9%), prostate
Katagiri 59 o o
etal. (9) 64 (92.1%) (17.1%), breast (7.8%)
Lung (27.9%), prostate
Vandecand 129 84 (13.1%), kidney (11.6%)
elaere (24) (65%) breast (6.9%)
Lung (24.3%), prostate
Destombe 94 o o
etal. (6) 152 (61.8%) (17.1%), breast (13.1%)
Myeloma (25.9%),
. 26 lymphoma (11%), Lung
Lizuka (25) 27 (96%) (22%)
Lung (25.1%), Myeloma
Takagi et.al. 286 254 (14.3%), prostate (9%),
(26) (88.8%) lymphoma (8%), kidney
(6.2%), liver (4.1%),

However, there is somewhat difference in the
frequencies of other identified primary tumors, we
found that breast cancer is the second identified
primary malignant tumor, which is in consistent
with the findings of the most previous studies,
where breast cancer was reported to be the 3 or
4" identified primary malignancy in patients with
bone metastasis, **? this could be attributed to
the difference in the inclusion criteria, in which we
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included patients with spinal metastasis only,
which is the preferable secondary site for breast
cancer metastasis, where spinal metastasis is
account for two/ third of discovered bone
metastasis in breast cancer, *® on the other hand,
bone metastasis at any location had been included
in other studies. Interestingly, breast cancer was
the detected primary tumor in 12 (57%) out of 21
included female patients in the present study,
therefore we suggest to suspect breast cancer
primary tumor in all female patients who will
present with spinal metastasis of unknown origin.
Prostatic cancer with its high probability for bone
metastasis 2° was the 3" most frequently identified
malignancy in this study, which is consistent with
the results of most previous studies, **** but we
did not identified any gynecological primary
malignancy, similarly, most of previous studies
showed that gynecological mali%nancy was rarely
found to be the primary tumor. *#*?’

We found that CT scan of the chest was helpful
diagnostic tool for the detection of 10 (71.4%) out
of 14 patients with lung cancer, a similar detection
rate was reported by other study. o

Regarding abdominal lesions, although ultrasound
of the abdomen is non-invasive and cheap
diagnostic modalities, but we found that C.T scan
of abdomen and pelvis is more beneficial in
detecting malignant tumors in abdomen and pelvis,
therefore, we recommend to omit ultrasound of
abdomen if C.T. scan is available.

It is well known that ultrasound of breast is highly
sensitive test for detection of breast carcinoma
regardless the age of patients and density of
breast, ** in this study, we found that ultrasound of
breast and/or axilla were positive in all breast
cancer cases, so we suggest that it is necessary to
perform ultrasound of breast for all female patients
presented with spinal metastasis of unknown
origin.

We demonstrated that routine laboratory tests
were beneficial for evaluation of general condition
of patients but did not help in detection of primary
tumor except for hematological malignancies.
Tumor markers were elevated in 8 (20%) out of 40
included cases with spinal metastasis of unknown
primary tumor.

Serum PSA level was abnormally elevated in all 5
included patients with prostatic cancer, so we
found it more beneficial than imaging tests, and
this higher specificitg of PSA is consistent with
previous reports, 926 additionally Freedland SJ
demonstrated that PSA is playing important roles
in therapeutic response and early detection of
recurrence. >

Other relatively specific tumor markers for specific
malignancy were also elevated, AFP and CA19-9
were elevated in patient with hepatocellular
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carcinoma and pancreatic cancer respectively,
however we couldn't analyze this result due to
small sample size.

PET-CT scan is a relatively recently introduced
diagnostic modality, it is a combined FDG-PET/CT
scanner allows gaining  both functional and
anatomical imaging in a single test. ** Since PET-
CT scan is relatively expensive and not available in
our hospital, PET-CT scan was done as a final
step to identify the primary malignant tumor in the
included cases with spinal metastasis,

Previous studies had investigated the detection
rate for FDG-PET of primary tumor in patient with
unknown primary origin, the detection rate was
observed between 24-43%, the specificity was
observed between 71-81% while the sensitivity
was observed between 87-91%. **** However,
Takagi et al found that FDG/PET is not more
beneficial than CT scan in detecting primary tumor
|2r61 cases with bone metastasis of unknown primary.

In this study, PET-CT scan was ordered for 5
patients in whom the primary tumors were settled
in 4 cases (80%), this is quite expected since the
addition of anatomical data obtained in PET-CT
increased the accuracy of detection rate comparing
with CT scan or FDG/PET alone. *

Regarding the location of spinal metastasis, we
found that lumber spine was the most frequent site
of spinal metastasis of unknown primary, followed
by thoracic spine , this result is different from the
result of Sagban et al which included 5 cases with
spinal metastasis of unknown primary and showed
that dorsal metastasis is more frequent followed
by lumber metastasis. " While Abdurrahman A. et
al found the same frequency of occurrence of
lumber and dorsal metastasis in 25 cases with
spinal metastasis of unknown origin, ** this
difference could be due to the small sample size
which included in their studies.

In the survival analysis of this study, we found that
there were a significant difference in the overall
survival in patients with different primary tumor
sites, shorter survival time was observed for
aggressive tumor like lung cancer compared to
patients having less aggressive primary tumor like
breast and prostatic cancer, similar result was
observed by Takagi et al study which studied the
survival time for each tumor type in patients who
presented with skeletal metastasis of occult
primary. % Furthermore, Raholpak et al reported
that poor survival outcome is observed in patient
with skeletal metastasis if synergistic visceral
metastasis is also present. > Therefore, with the
respect of survival, the clinician may be able to
choice intensive therapy for patient with good
prognosis.
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CONCLUSION

Spinal metastasis of unknown primary carries a
diagnostic challenges to the clinician, it is possible
to detect the primary site in the majority of cases if
optimal diagnostic strategies were followed, the
most identified primary tumor was lung carcinoma
followed by breast and prostatic cancer. Survival
outcome is mainly affected by the aggressiveness
of primary carcinoma, therefore, detection of
primary tumor site could help the clinician to
provide the best therapeutic strategies.
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