
The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 4, Issue 6, 2026 
 

https://medicalsciencereview.com                      | Khalid et al., 2026 | Page 1459 

 
FREQUENCY AND NUMBER OF BONE LESIONS ON BONE SCAN IN 

CASE OF HEPATOCELLULAR CARCINOMA 
 

Dr. Mariyam Khalid*1, Dr. Abdul Mateen2, Dr. Hafsa Arshad3, Dr. Fatima Iqbal4, 
 Dr. Khalid Javed5 

 
*1PGR Nuclear Medicine Department, MINAR cancer hospital Multan 

2,4FCPS, Consultant, MINAR Cancer Hospital, Multan 
3MS, Nuclear Physician, Minar Nuc Med, MINAR Cancer Hospital, Multan 

5Fellow Interventional Radiology, Shaukat khanum Memorial Hospital, Lahore 
 

DOI: https://doi.org/10.5281/zenodo.21992133  

 Abstract 
Objective: 
To determine the frequency and number of bone lesions on bone scan in cases of 
hepatocellular carcinoma. 
Methodology: 
This Cross-sectional study was carried out from December 2024 to May 2025 
at the Department of Nuclear Medicine, Multan Institute of Nuclear Medicine 
and Radiotherapy, Multan. 
A total of 114 patients with hepatocellular carcinoma aged 18-60 years were 
included. Bone scintigraphy was performed after intravenous administration of 
technetium-99m methyl diphosphonate. Presence, number and anatomical 
distribution of metastatic bone lesions were recorded. Data were analysed by 
using IBM Statistical Package for Social Sciences version 26. 
Results: 
The mean age of patients was 48.49 ± 11.62 years. Bone metastasis were 
detected in 11 patients giving frequency of 11 (9.60%). Vertebral involvement 
was present in 11 (100.0%) patients, pelvic involvement in 10 (90.9%) and rib 
involvement in 4 (36.4%) patients. Mean number of lesions was 0.27 ± 0.96. 
Significant association was observed between bone metastasis and duration of 
disease (p=0.049), stage of hepatocellular carcinoma (p=0.002) and previous 
chemotherapy or radiotherapy (p=0.009). 
Conclusion: 
Bone metastasis is not uncommon in hepatocellular carcinoma and bone 
scintigraphy is useful for early detection of skeletal involvement, especially in 
advanced disease. 
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INTRODUCTION 
Hepatocellular carcinoma is one of the 
commonest types of primary cancer of the liver 
and an important cause of death from cancer all 
over the world.1 It commonly occurs in individuals 
who have chronic conditions of liver like hepatitis 
B, hepatitis C and liver cirrhosis.2 Individuals can 

suffer from symptoms like abdominal pain, weight 
loss, jaundice and weakness but sometimes 
individuals do not show any symptoms at early 
stages of the disease.3 In later stages, hepatocellular 
carcinoma can metastasize to other parts of the 
body including lungs, lymph nodes and bones.4 
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Bone metastases are an adverse effect associated 
with hepatocellular carcinoma, and bone scans are 
widely used for diagnosing such lesions.5 Bone 
scan is termed a sensitive diagnostic technique 
since it can diagnose the presence of metastatic 
lesions in various parts of skeleton before 
developing severe symptoms.6 Lesions may be 
single or multiple in nature affecting the vertebrae, 
ribs, pelvis, and long bones. Individuals suffering 
from numerous lesions generally develop severe 
bone pain, limited movement, and pathological 
fractures.7 Diagnosing the presence of multiple 
lesions by bone scan is clinically significant as it 
aids in staging the disease and treatment plan. 
The frequency and number of bone lesions in 
hepatocellular carcinoma was different in various 
studies depending on the stage of the disease and 
the method used for diagnosis.8 Advanced 
hepatocellular carcinoma patients have a higher 
likelihood of developing multiple bone lesions 
through bone scans than early-stage patients.9 The 
development of many bone metastases indicates 
poor quality of life and low survival rates.10 Bone 
scan is essential for patient monitoring because it 
shows the progress of metastatic diseases.  
Bone metastases in HCC patients are highly 
morbid and have poor prognosis, but there are 
very few studies from our region describing the 
prevalence and number of bone metastasis 
detected by bone scan among HCC patients. Early 
detection of bone metastasis is important for the 
purpose of staging, treatment planning, and 
improved management of the patients. The 
current study will be helpful to understand the 
pattern of bone involvement in HCC patients. 
Therefore, this study is being conducted to 
determine the frequency and number of bone 
lesions on bone scan in patients of hepatocellular 
carcinoma. 
 
METHODOLOGY: 
This cross-sectional study was carried out at the 
Department of Nuclear Medicine, Multan 
Institute of Nuclear Medicine and Radiotherapy 
from  December 2024 to  May 2025. Approval of 
the study was taken from the ethical committee, 
research board and Research Evaluation Unit of 
CPSP Karachi before starting the data collection. 

The sample size was calculated as 114 patients by 
using OpenEPI online calculator for population 
proportion while taking prevalence of skeletal 
involvement in hepatocellular carcinoma as 
8.03%11 with 95% confidence interval.  
Inclusion criteria: Patients of both genders aged 
18-60 years and undergoing bone scan for 
hepatocellular carcinoma were included in the 
study. Hepatocellular carcinoma was labelled on 
the basis of clinical findings, imaging and medical 
records documented by the treating consultant. 
Exclusion criteria: Patients who refused to 
participate, pregnant and lactating women, 
patients having contraindication to bone scan and 
patients with history of any other primary 
malignancy on medical history and medical record 
were excluded from the study. 
Written informed consent was taken from all 
patients after explaining the purpose, importance 
and possible risks of the study. Baseline 
demographic details including age, gender, 
duration of disease, stage of HCC and previous 
history of chemotherapy or radiotherapy were 
recorded. Detailed clinical history and relevant 
examination findings were also noted. Bone 
scintigraphy was performed after intravenous 
administration of 744 MBq of Tc-99m methyl 
diphosphonate and whole-body anterior and 
posterior images were obtained after 3 hours of 
tracer injection. Low-dose CT imaging was done 
in selected patients where clarification of 
suspicious findings on bone scintigraphy was 
required or where any specific body region needed 
further evaluation. All scans were reviewed and 
reported by an experienced nuclear medicine 
physician or nuclear medicine qualified 
radiologist. Bone metastasis, the number of 
metastatic bone lesions, and the anatomic sites of 
lesions were noted in the study proforma. Presence 
of bone metastasis was defined based on the 
presence of abnormal accumulation of the 
radiotracer indicating metastasis to bones in the 
bone scan examination, supported by CT where 
applicable. The number of metastatic bone lesions 
was noted based on the total number of abnormal 
lesions seen in the bone scintigraphy. 
. Numerical variables including age, duration of 
HCC and number of lesions were presented as 
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mean ± standard deviation. Categorical variables 
including gender, stage of HCC, history of 
chemotherapy or radiotherapy, presence of 
metastatic lesion on bone scan and involvement of 
vertebrae, pelvis or ribs were presented as 
frequency and percentage. Confounding variables 
including age, gender, duration and stage of HCC 
were controlled through stratification. Post-
stratification chi-square test was applied and p-
value less than 0.05 was taken as statistically 
significant. 
 
RESULTS: 
The study included a total of 114 patients with 
hepatocellular carcinoma (HCC). The mean age of 
the patients were 48.49 ± 11.62 years, and the 
mean duration of HCC were 3.15 ± 2.04 years. 
Majority of the patients were male, accounting for 
86 (75.4%) of the total, while 28 (24.6%) were 
female. Regarding the stage of disease, most 
patients has Stage II HCC, which were 46 
(40.4%), followed by Stage III in 42 (36.8%) 
patients. Stage I were observed in 16 (14.0%) and 
Stage IV in 10 (8.8%) patients. With respect to 
previous treatment, 49 (43.0%) patients had 
received prior chemotherapy or radiotherapy, 
whereas 65 (57.0%) had not received any such 

treatment (Table-I). On bone scan, metastatic 
bone lesions were detected in 11 patients, which 
corresponds to a frequency of 9.60%, while the 
remaining 103 patients (90.40%) showing no 
evidence of bone metastasis (Table-II). Among the 
11 patients in whom bone metastasis were 
identified, vertebrae or spine involvement were 
present in all 11 patients, representing a frequency 
of 100.00%. Pelvic involvement was noted in 10 
patients (90.90%), and ribs were affected in 4 
patients (36.40%). The mean number of bone 
lesions across the entire study population were 
calculated as 0.27 ± 0.96 (Table-III) 
Longer duration of HCC (more than 3 years) were 
significantly associated with higher frequency of 
bone metastasis as compared to shorter duration 
(p=0.049). Advanced stage of disease also shown a 
significant association, where bone lesions were 
absent in Stage I and II but were present in 8 
(19.0%) of Stage III and 3 (30.0%) of Stage IV 
patients (p=0.002). Prior chemotherapy or 
radiotherapy were also significantly associated 
with presence of bone metastasis, with 9 (18.4%) 
of treated patients showing lesions compared to 
only 2 (3.1%) in untreated group (p=0.009). Age 
and gender did not shown any statistically 
significant association with bone metastasis 
(Table-IV).

 
Table- I: Patient Demographics (n=114) 

Demographics Mean ± SD / n (%) 
Age (Years) 48.49 ± 11.62 
Duration of HCC (Years) 3.15 ± 2.04 
Gender   
Male n (%) 86 (75.4%) 
Female n (%) 28 (24.6%) 
Stage of HCC   
Stage I n (%) 16 (14.0%) 
Stage II n (%) 46 (40.4%) 
Stage III n (%) 42 (36.8%) 
Stage IV n (%) 10 (8.8%) 
Previous Chemotherapy / Radiotherapy   
Yes n (%) 49 (43.0%) 
No n (%) 65 (57.0%) 
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Table- II: Frequency of Bone Lesions on Bone Scan in Cases of Hepatocellular Carcinoma 
n=114 

Metastatic Bone Lesion Present Frequency % age 
Yes 11 9.60% 
No 103 90.40% 
Total 114 100% 

 
Table- III: Distribution of Bone Lesions by Site in Hepatocellular Carcinoma 

Bone Site Involved Frequency / Mean ± SD % age 
Vertebrae / Spine 11 100.00% 
Pelvis 10 90.90% 
Ribs 4 36.40% 
Number of Lesions 0.27 ± 0.96 

 
Table- IV: Association of Metastatic Bone Lesion with Clinical Factors in Hepatocellular Carcinoma 

Clinical Factors Subgroup   
Metastatic Lesion Present  

p-value  
Yes n(%) No n(%) 

Age (years)  
≤40 3 (10.7%) 25 (89.3%) 

1.000*  
>40 8 (9.3%) 78 (90.7%) 

Gender  
Male 6 (7.0%) 80 (93.0%) 

0.135*  
Female 5 (17.9%) 23 (82.1%) 

Duration of HCC  
≤3 Years 4 (5.4%) 70 (94.6%) 

0.049*  
>3 Years 7 (17.5%) 33 (82.5%) 

Stage of HCC  

Stage I 0 (0.0%) 16 (100.0%) 

0.002*  
Stage II 0 (0.0%) 46 (100.0%) 
Stage III 8 (19.0%) 34 (81.0%) 
Stage IV 3 (30.0%) 7 (70.0%) 

Previous Chemo / 
Radiotherapy  

Yes 9 (18.4%) 40 (81.6%) 
0.009*  

No 2 (3.1%) 63 (96.9%) 
*Fischer Exact Test 
 
DISCUSSION: 
The current research was conducted to determine 
the prevalence and distribution of bone metastases 
on bone scan in patients suffering from 
hepatocellular carcinoma. It has been found that 
the prevalence rate of bone metastasis among the 
participants was 9.60%. This shows that bone 
involvement is not rare in HCC patients, and 
therefore it should be taken into account in both 
staging and management of the disease. This 
observation can be explained by the biological 
characteristics of HCC cells, which are able to 
spread to other organs via invasion of vascular 
channels, especially portal and hepatic veins.12 The 
prevalence rate of metastasis of the spine and 
pelvis among the HCC patients was 100% and 

90.90%, respectively. This result is biologically 
feasible due to rich red bone marrow content and 
blood supply through Batson's venous plexus in 
the vertebrae and pelvis.13 

The frequency of metastatic bone lesions in the 
present study were found to be 9.60% (n=11), 
which is somewhat consistent with findings of 
Sakr et al. 14 who reported bone metastases in 
10.9% of HCC patients, suggesting that skeletal 
involvement occurs in a comparable proportion of 
cases across different populations. However, this 
figure is lower than that reported by Iqbal et al. 15 
who detected skeletal metastases in 18% of 
patients undergoing bone scintigraphy, and also 
lower than the broader range of 3%–20% cited by 
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Jin et al. 16 This variation in frequency may be 
attributable to differences in disease stage at 
presentation, study population characteristics, and 
the sensitivity of imaging modality used for 
detection. 
Regarding site distribution, vertebral or spinal 
involvement were present in all 11 (100%) 
metastatic patients, and pelvic involvement were 
seen in 10 (90.90%) cases, which shows strong 
similarity with findings of Sakr et al. 14 who 
reported vertebral involvement in 79% of cases, 
and with Chen et al. 17 who demonstrated that 
vertebral metastases accounted for the majority of 
all bone lesions. Iqbal et al. 15 also reported 
vertebrae as the most common metastatic site, 
occurring in 67% of their patients. The 
predominance of axial skeletal involvement, 
particularly spine and pelvis, has been well 
recognised in literature and is scientifically 
explained by the rich vascularity of these regions 
and the role of Batson's paravertebral venous 
plexus, which provides a low-pressure route for 
haematogenous tumour dissemination from 
abdominal organs via retrograde venous flow. 
The significant association of bone metastasis with 
advanced HCC stage (p=0.002) in the present 
study is in agreement with the general 
understanding supported by Ozer et al. 18 who 
demonstrated that tumour characteristics 
including degree of differentiation significantly 
influenced metastatic behaviour and survival 
outcomes. Advanced stage tumours are 
biologically more aggressive, with greater capacity 
for vascular invasion and extrahepatic spread, 
which explains the absence of bone metastasis in 
Stage I and II patients and its presence in 8 
(19.0%) Stage III and 3 (30.0%) Stage IV patients 
in this study. 
The significant association between prior 
chemotherapy or radiotherapy and higher 
frequency of bone metastasis (18.4% vs 3.1%, 
p=0.009) observed in present study may reflects 
the fact that patients who had received prior 
treatment already had more advanced disease 
burden at baseline, which is indirectly supported 
by Ozer et al. 18 who showed that chemotherapy 
was administered in 39.5% of patients with bone 

metastases, indicating that treated patients tends 
to have more aggressive disease course. Similarly, 
longer disease duration of more than 3 years was 
significantly associated with higher bone 
metastasis rate (17.5% vs 5.4%, p=0.049), which is 
biologically plausible as prolonged disease course 
allows more opportunity for tumour 
progression,19,20 clonal evolution and eventual 
distant metastatic spread, a concept further 
supported by Jin et al. 16 who demonstrated genetic 
heterogeneity between primary HCC and 
metastatic bone lesions, suggesting ongoing 
tumour evolution over time. 
There were a number of limitations in this current 
study that need to be discussed. First of all, this is 
a single centre study, and this may affect the 
generalizability of the findings to a wider 
population. The number of subjects involved in 
this study was limited to only 114 patients, and 
this may reduce the validity of the findings. Also, 
bone scintigraphy was utilized in this case, and 
even though it has been found to be widely used 
for diagnosing bone metastases, it does have some 
limitations regarding the accuracy and the 
specificity. In addition to that, the study design 
was cross-sectional, and this means that the 
progress of bone metastases cannot be studied. 
 
Conclusion: 
In conclusion, this study has found that bone 
metastasis in hepatocellular carcinoma cases is 
common, and bone scan can be a valuable 
diagnostic technique for detecting it. The most 
common sites where bone metastases occur 
include the spine and the pelvis. In addition, it was 
also found that advanced disease stage, history of 
HCC for a longer period, and chemotherapy or 
radiotherapy treatment history are important 
factors that lead to bone metastasis in such cases. 
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Not needed for this study. 
 
Acknowledgement: 
We are very thankful to all doctor and staff 
member of the department for their support 
during this research work. Their help in 



The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 4, Issue 6, 2026 
 

https://medicalsciencereview.com                      | Khalid et al., 2026 | Page 1464 

maintaining patient files and arranging study data 
made this work easy to complete. 
 
Ethical Approval: 
 Approval for conducting this research was 
obtained from the ethical review committee before 
start of study. All procedures of study were carried 
out according to committee instruction and 
Helsinki declaration principle. 

Patient Consent: 
Written informed consent was obtained from 
every patient before inclusion in study. Patients 
were told that all information will be kept secret 
and they can leave the study at any stage without 
any problem. 
 
Conflict of Interest: 
 The author stated that they have no conflict of 
interest concerning this research study.

 
REFERENCES 
Amin N, Anwar J, Sulaiman A, Naumova NN, 

Anwar N. Hepatocellular carcinoma: a 
comprehensive review. Diseases. 
2025;13(7):207. DOI: 
https://doi.org/10.3390/diseases130702
07 

Mathew S, Cussens C, Pericleous M. 
Hepatocellular carcinoma (HCC): an 
update on risk factors, surveillance, 
diagnosis and treatment strategies. Clin 
Med (Lond). 2025;25(6):100532. DOI: 
https://doi.org/10.1016/j.clinme.2025.1
00532 

Pathomjaruwat T, Matchim Y, Armer JM. 
Symptoms and symptom clusters in 
patients with hepatocellular carcinoma 
and commonly used instruments: an 
integrated review. Int J Nurs Sci. 
2023;11(1):66-75. DOI: 
https://doi.org/10.1016/j.ijnss.2023.09.
009 

Laraib, Khalid U, Khalid A. Rapid bone metastasis 
in hepatocellular carcinoma: a case report. 
Cureus. 2025;17(8):e90327. DOI: 
https://doi.org/10.7759/cureus.90327 

Jadzic J, Djonic D. Hepatocellular carcinoma and 
musculoskeletal system: a narrative 
literature review. World J Gastroenterol. 
2024;30(15):2109-2117. DOI: 
https://doi.org/10.3748/wjg.v30.i15.21
09 

 
 
 
 

Yuan X, Zhuang M, Zhu X, Cheng D, Liu J, Sun 
D, et al. Emerging perspectives of bone 
metastasis in hepatocellular carcinoma. 
Front Oncol. 2022;12:943866. DOI: 
https://doi.org/10.3389/fonc.2022.943
866 

Araújo P, Cruz M, Pardal N, Rodrigues C, Ferreira 
A. Upper limb paralysis as presentation of 
hepatocellular carcinoma bone 
metastases. Cureus. 2026;18(3):e104556. 
DOI: 
https://doi.org/10.7759/cureus.104556 

Ozer M, George A, Goksu SY, George TJ, Sahin I. 
Effects of clinical and tumor 
characteristics on survival in patients with 
advanced hepatocellular carcinoma. 
Cureus. 2023;15(7):e41451. DOI: 
https://doi.org/10.7759/cureus.41451 

Li S, Zhou ZF, Long HJ, Yin JX, Wang HZ, Zhao 
JF. Multimodal combination regimen for 
a patient with advanced huge 
hepatocellular carcinoma: a case report. 
Transl Gastroenterol Hepatol. 2025;10:17. 
DOI: https://doi.org/10.21037/tgh-24-
91 

Sang L, Wang X, Liu Y, Zhang Z, Li M, Wang Y. 
Review of the premetastatic niche in liver 
cancer bone metastasis. Front Oncol. 
2026;16:13090836. DOI: 
https://doi.org/10.3389/fonc.2026.130
90836 

 
 
 

https://doi.org/10.3390/diseases13070207
https://doi.org/10.3390/diseases13070207
https://doi.org/10.1016/j.clinme.2025.100532
https://doi.org/10.1016/j.clinme.2025.100532
https://doi.org/10.1016/j.ijnss.2023.09.009
https://doi.org/10.1016/j.ijnss.2023.09.009
https://doi.org/10.7759/cureus.90327
https://doi.org/10.3748/wjg.v30.i15.2109
https://doi.org/10.3748/wjg.v30.i15.2109
https://doi.org/10.3389/fonc.2022.943866
https://doi.org/10.3389/fonc.2022.943866
https://doi.org/10.7759/cureus.104556
https://doi.org/10.7759/cureus.41451
https://doi.org/10.21037/tgh-24-91
https://doi.org/10.21037/tgh-24-91
https://doi.org/10.3389/fonc.2026.13090836
https://doi.org/10.3389/fonc.2026.13090836


The Research of Medical Science Review  
ISSN: 3007-1208 & 3007-1216  Volume 4, Issue 6, 2026 
 

https://medicalsciencereview.com                      | Khalid et al., 2026 | Page 1465 

Sarma M, Padma S, Pavithran P, Somasundaram 
VH, Sundaram PS. Extrahepatic 
metastases of hepatocellular carcinoma 
on 18 F FDG PET CT. J Egypt Natl Canc 
Inst. 2021;33(36):1-10. DOI: 
https://doi.org/10.1186/s43046-021-
00086-0 

Shukla A, Jain A. Hepatocellular carcinoma with 
hepatic vein and inferior vena cava 
invasion. J Clin Exp Hepatol. 
2023;13(5):813-819. DOI: 
https://doi.org/10.1016/j.jceh.2023.03.
006 

Brook RC, Tung K, Oeppen R. Batson’s plexus 
and retrograde venous spread of 
malignancy: a pictorial review. Cancer 
Imaging. 2014;14(Suppl 1):P40. DOI: 
https://doi.org/10.1186/1470-7330-14-
S1-P40 

Sakr HI, Aita ME, Nahas M, Eiad A. Skeletal 
metastasis in hepatocellular carcinoma. 
Sci Med J Cairo Med Synd. 1990;2(3):141-
152. 

Iqbal M, Naeem M, Imran MB, Afzal MS, Gill 
OBQ. Skeletal metastasis in 
hepatocellular carcinoma on bone 
scintigraphy with SPECT/CT. Pak J Nucl 
Med. 2019;9(1):17-21. DOI: 
https://doi.org/10.24911/PJNMed.175-
1577091442 

Jin K, Lan H, Wang X, Lv J. Genetic heterogeneity 
in hepatocellular carcinoma and paired 
bone metastasis revealed by next-
generation sequencing. Int J Clin Exp 
Pathol. 2017;10(10):10495-10504. 

Chen HY, Ma XM, Bai YR. Radiographic 
characteristics of bone metastases from 
hepatocellular carcinoma. Wspolczesna 
Onkol. 2012;16(5):424-431. DOI: 
https://doi.org/10.5114/wo.2012.31773 

Ozer M, Goksu SY, Lin RY, Ayasun R, 
Kahramangil D, Rogers SC, et al. Effects 
of clinical and tumour characteristics on 
survival in patients with hepatocellular 
carcinoma with bone metastasis. J 
Hepatocell Carcinoma. 2023;10:1129-1141. 
DOI: 
https://doi.org/10.2147/JHC.S417273 

Feng F, Zhao Y. Hepatocellular carcinoma: 
prevention, diagnosis, and treatment. Med 
Princ Pract. 2024;33(5):414-423. DOI: 
https://doi.org/10.1159/000539349 

Zheng J, Wang S, Xia L, et al. Hepatocellular 
carcinoma: signaling pathways and 
therapeutic advances. Sig Transduct Target 
Ther. 2025;10:35. DOI: 
https://doi.org/10.1038/s41392-024-
02075-w 

 

https://doi.org/10.1186/s43046-021-00086-0
https://doi.org/10.1186/s43046-021-00086-0
https://doi.org/10.24911/PJNMed.175-1577091442
https://doi.org/10.24911/PJNMed.175-1577091442
https://doi.org/10.5114/wo.2012.31773
https://doi.org/10.2147/JHC.S417273
https://doi.org/10.1159/000539349
https://doi.org/10.1038/s41392-024-02075-w
https://doi.org/10.1038/s41392-024-02075-w

