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Abstract

Background Hepatocellular carcinoma is a major public health problem, as is considered the fastest growing cause
of cancer-related death. Cannonball metastases as an initial finding in hepatocellular carcinoma are considered a rare
phenomenon.

Case Presentation A 59-year-old man presented to the outpatient clinic for subacute cough, asthenia, and invol-
untary weight loss. Chest X-ray showed multiple, round, bilateral pulmonary solid lesions. Contrast-enhanced com-
puted tomography of the chest and abdomen revealed multiple bilateral, contrast-enhanced pulmonary nodules
known as "cannonball" lesions and a heterogeneous lesion located in the right lobe of the liver with retroperitoneal
lymphadenopathy. A biopsy was performed, and the histopathological result was compatible with metastatic poorly
differentiated hepatocellular carcinoma. Due to the advanced stage of the disease, the patient received palliative care
and expired two months later.

Conclusion Cannonball metastases in hepatocellular carcinoma are considered a rare finding and represents a poor

prognosis. It is important to awaken the interest of clinicians in a timely diagnosis, as well as a possible suspicion
of hepatocellular carcinoma in patients with this radiographic pattern.
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Background

Hepatocellular carcinoma (HCC) is the most common
form of liver cancer and accounts for approximately
90% of cases worldwide. HCC represents a major public
health problem, as it is considered the fastest growing
cause of cancer-related death in the United States and if
this trend continues, it is estimated to become the third
leading cause of cancer-related death by 2030 [1].
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There is a spectrum of clinical presentations depend-
ing on the stage of HCC. It is estimated that up to 50%
of HCC cases, particularly in developing countries, may
present incidentally with advanced stage HCC, identi-
fied on a cross-sectional imaging study performed for
other reasons or after developing symptomatology such
as malaise, loss of appetite, weight loss, abdominal pain,
or worsening liver dysfunction, leading to an overall poor
prognosis [1].

The presence of extrahepatic metastases, which occurs
in 13.5-42% of cases, is considered a terminal stage of
HCC. The most common extrahepatic metastatic sites
are lung, followed by the lymph nodes, and bone. HCC
metastases to the lungs are commonly described as single
or multiple lesions [2]. However, cannonball metastases
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as an initial finding in HCC are considered a rare phe-
nomenon and, to the best of our knowledge, few cases
have been described in the literature.

Herein, we report the case of a rare, but clearly recog-
nized case of widespread cannonball pulmonary metasta-
ses as initial presentation of HCC.

Case presentation

A 59-year-old man presented to the outpatient clinic for
subacute cough, asthenia, loss of appetite, and involuntary
weight loss of one month’s duration. Relevant past medical
history included obesity, metabolic dysfunction-associated
steatotic liver disease as well as remission of type 2 diabetes
after lifestyle modification by using a low-calorie diet and
significant increase in physical activity. Physical examina-
tion revealed decreased breath sounds in the right lung.
The rest of the physical examination was unremarkable,
and the patient was vitally stable. Initial laboratory results
demonstrated a white blood cell count of 11.5 (4.5-11) cell/
dL, hemoglobin 15 (11.5-18) g/dL, platelet count 155 x 10%/
mm? (150-450), alanine aminotransferase 65 (20-60) UI/L,
aspartate aminotransferase 68 (20-60) UI/L, albumin 3.1
(3.5-5.2) g/dL, lactate dehydrogenase 455 (180-310) UI/L,
total bilirubin 0.90 mg/dL (0.0-1.2), direct bilirubin 0.35
mg/dL (0.0-0.3), indirect bilirubin 0.55 mg/dL (0.0-0.8),
prothrombin time 13.1 seg (10-15), partial thromboplas-
tin time 28.4 seg (20-35.5), INR 1.09 (0.8-1.2), glucose 135
(60-100) mg/dL, creatinine 1.1 (0.5-1.2) mg/dL, alpha-
fetoprotein concentration 16.71 ng/mL (0.0-8.7). Sero-
logical panels for hepatitis B virus (HBV) and hepatitis C
virus (HCV) showed HBsAg (-), HBeAg (-), Anti-HBc (-),
Anti-HBs (+), Anti-HBe (-), HBV-DNA (-); Anti-HCV (-),
HCV-RNA (-). A chest radiograph was performed and
showed multiple, round, bilateral pulmonary solid lesions
of variable sizes (Fig. 1). Metastatic malignancy was sus-
pected, and a contrasted computed tomography (CT) scan
of the chest, abdomen and pelvis was performed. Chest CT
revealed multiple bilateral, well-circumscribed pulmonary
nodules (8-11 mm) with a density of 40 Hounsfield Units
(HU) and contrast-enhanced to 51 HU (Fig. 2). This pat-
tern is known as "cannonball” lesions. CT scan of the abdo-
men and pelvis revealed a heterogeneous lesion located in
the right lobe of the liver measuring 174 by 172 mm with
a density of 47 HU in single phase and 61 HU in contrast-
enhanced phase. Retroperitoneal lymph node growths
with diameters of 12 mm were reported. The patient was
classified as Class A according to the Child Pugh classifi-
cation system. Pulmonary metastases secondary to HCC
were suspected, so ultrasound-guided tru-cut biopsy of the
right hepatic lobe mass was performed. Histopathologic
examination revealed liver tissue with replacement of nor-
mal parenchyma at the expense of a neoplasm with acinar
and trabecular pattern, atypical hepatocytes, polygonal

Page 2 of 5

|
Fig. 1 Chest radiograph showing multiple, round,
well-circumscribed, bilateral lung lesions of different sizes

Fig. 2 Chest CT (lung window) revealing multiple bilateral,
well-circumscribed pulmonary nodules (8-11 mm). These are
‘cannonball’in appearance

cells with severe pleomorphism, dense granular cytoplasm
and eosinophilic nucleolus, atypical mitoses, and necrosis.
Immunohistochemistry tests were positive for HepParl
and CD34, and negative for CK7, CK20, P40, GATA3 and
TTEF1. These findings were consistent with poorly differen-
tiated invasive HCC (Fig. 3). Due to the advanced stage of
the disease, the patient refused chemotherapy and received
palliative care and expired two months later.

Discussion

HCC accounts for the majority of primary liver can-
cers. The global HCC incidence ratio of men to women
is 2.8:1. Over 90% of HCC cases occur in the setting
of chronic liver disease. Cirrhosis from any etiology is
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cells with severe pleomorphism, atypical mitoses and necrosis, H&E stain (x 400). (B) Immunohistochemical stain reveals positive marking result
in HepPar1 (x 400). (C) Immunohistochemical marker CD34 is positive (x 400)

the strongest risk factor for HCC. Other risk factors
for HCC include chronic alcohol consumption, dia-
betes or obesity-related non-alcoholic steatohepati-
tis, and infection (even in the absence of cirrhosis) by
hepatitis B or C virus [1, 3]. The pathophysiology of
HCC is a complex multistep process and although the
mechanism of disease varies depending on the underly-
ing etiology, the usual sequence is liver injury, chronic
inflammation, fibrosis, cirrhosis, and HCC [3].

Clinical manifestations depend on the underlying
liver disease. They range from the absence of tumor-
related symptoms, mainly in those diagnosed with
HCC at an early stage through regular surveillance, to
features of hepatic decompensation (variceal hemor-
rhage or ascites) due to invasion of HCC into adjacent
structures in patients with more advanced hepatic dis-
ease [1]. It is estimated that 50% of HCC cases world-
wide are diagnosed incidentally, by identifying a liver
mass on an imaging study performed for other reasons
or owing to symptomatic advanced-stage HCC after
developing abdominal pain, weight loss or worsening
liver dysfunction, as in the case of our patient. This
demonstrates the need for continued screening, espe-
cially in developing countries [1].

Both hematogenous and lymphatic spreading are
common in HCC. Extrahepatic HCC metastases are
present at the time of diagnosis in 10-15% of cases, their
most common sites are lung, followed by the lymph
nodes, bone, adrenal gland, and brain. The presence of
this finding represents end-stage HCC [2]. Other rare
sites of metastasis have been reported, including the
atrium, colon, uterus, orbit, muscle, and skin [4-8].

Cannonball lesions refer to multiple, round, well-
circumscribed pulmonary nodules of different sizes.
They are classically associated with metastatic disease,
commonly seen in renal cell carcinoma and chorio-
carcinoma, and less frequently in endometrial cancer,
prostate cancer, and synovial sarcoma [9]. Nevertheless,
other non-malignant causes have also been reported,
such as fungal infections, tuberculosis, granulomatosis

with polyangiitis and sarcoidosis [10]. However, can-
nonball metastases in HCC are a rare finding with, to
our knowledge, less than ten cases reported in the lit-
erature. Since in most cases the presence of cannon-
ball metastases is usually associated with disseminated
malignancy at an advanced stage, it indicates a poor
prognosis, such as the present case.

In our literature review, we found seven cases of can-
nonball pulmonary metastases in HCC (Table 1). After
inclusion of the present case, out of the eight patients,
six (75%) were male and the mean age was 54.75 years.
Four (50%) of the reported cases had chronic hepati-
tis B infection and one (12.5%) had chronic hepatitis C
infection. Among the clinical manifestations, the most
common was dyspnea, present in six (75%) of the cases,
followed by right upper quadrant abdominal pain and
cough, both present in 50% of cases. The most common
clinical findings were some alteration in pulmonary
auscultation present in four (50%) of the patients and
anorexia/weight loss also present in half (50%) of the
cases. The average survival rate was 19.25 days.

Currently, immunotherapy-based combinations
have now become preferred first-line therapy options
for advanced HCC, given their increased efficacy, and
encouraging survival outcomes. The role of cytotoxic
chemotherapy, with modest efficacy for HCC at best,
has diminished with the advent of newer immuno-
therapy and molecularly targeted therapy approaches.
Nonetheless, chemotherapy continues to be offered to
patients when other treatments are not available, com-
patible with our case presentation [11].

Metastasectomy may be a treatment option only in
some cases of pulmonary metastases. To be a candi-
date, the patient must present a good risk for surgical
intervention, and factors such as the number, location,
and size of the lesions (<3 ¢m) must be considered.
However, since most pulmonary metastases are multi-
ple, they are usually unresectable, like our case [12].

The prognosis for patients with HCC remains poor,
with a five-year survival rate of 18%. While the five-year
survival rate is 2% in metastatic disease [2, 11].
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Conclusion

Cannonball metastases are not a common finding in
HCC, their presence at diagnosis is an indicator of
advanced stage disease and poor prognosis. This case
should raise the interest of clinicians in the need for
accurate diagnosis in patients presenting with this radio-
graphic appearance and thus achieve appropriate staging
and treatment planning.
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cT Computed tomography
HU Hounsfield units

HBV  Hepatitis B virus

HCV  Hepatitis C virus

Acknowledgements
Not applicable.

Authors’ contributions

All authors contributed to the study conception and design. Material prepara-
tion, data collection and analysis were performed by HRIS, GACA, JIGA and
CJRA. The first draft of the manuscript was written by GACA and all authors
commented on previous versions of the manuscript. All authors read and
approved the final manuscript.

Funding
No funds, grants, or other support was received.

Availability of data and materials
All data generated or analyzed during this study are included in this published
article.

Declarations

Ethics approval and consent to participate
This work was approved by the Research Ethics Committee of the North Unit
Medical School, Autonomous University of Coahuila.

Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and accompanying images.

Competing interests
The authors declare that they have no competing interests.

Received: 23 October 2023 Accepted: 8 April 2024
Published online: 15 April 2024

References

1. Llovet JM, Kelley RK, Villanueva A et al (2021) Hepatocellular carcinoma.
Nat Rev Dis Primers 7(1). https://doi.org/10.1038/s41572-020-00240-3

2. UkaK, Aikata H, Takaki S et al (2007) Clinical features and prognosis of
patients with extrahepatic metastases from hepatocellular carcinoma.
World J Gastroenterol 13(3):414-420. https://doi.org/10.3748/wjg.v13.i3.
414

3. Chidambaranathan-Reghupaty S, Fisher PB, Sarkar D (2021) Hepatocellu-
lar carcinoma (HCC): Epidemiology, etiology and molecular classification.
Adv Cancer Res 149:1-61. https://doi.org/10.1016/bs.acr.2020.10.001

4. Dantas E, Matos D, Coelho M, Sequeira C, Cardoso C, Oliveira AP (2021)
Hepatocellular Carcinoma with Atrial Extension: A Case Report. GE Port J
Gastroenterol 28(5):360-363. https://doi.org/10.1159/000511643

Page 5 of 5

5. YuYM, CaoYS, Wu Z, Huang R, Shen ZL (2020) Colon metastasis from
hepatocellular carcinoma: A case report and literature review. World J
Surg Oncol 18(1). https://doi.org/10.1186/512957-020-01960-2

6. RyoE, SatoT, Takeshita S, Ayabe T, Tanaka F (2006) Uterine metastasis
from hepatocellular carcinoma: A case report. International Journal of
Gynecological Cancer 16(5):1894-1896. https://doi.org/10.1111/j.1525-
1438.2006.00668.x

7. Protopapa MN, Lagadinou M, Papagiannis T, Gogos CA, Solomou EE
(2020) Hepatocellular Carcinoma: An Uncommon Metastasis in the Orbit.
Case Rep Oncol Med 2020:1-3. https://doi.org/10.1155/2020/7526042

8. Targe M, Yasam VR, Nagarkar R (2021) Hepatocellular carcinoma with
uncommon sites of metastasis: a rare case report. Egyptian Journal
of Radiology and Nuclear Medicine 52(1). https://doi.org/10.1186/
$43055-021-00612-z

9. Ammannagari N, PoluV (2013) “Cannon ball” pulmonary metastases. BMJ
Case Rep Published online. 2013:bcr2012008158. https://doi.org/10.1136/
bcr-2012-008158

10. Kshatriya R, Patel V, Chaudhari S et al (2016) Cannon ball appearance on
radiology in a middle-aged diabetic female. Lung India 33(5):562-568.
https://doi.org/10.4103/0970-2113.188988

11. Puisieux MF, Pellat A, Assaf A et al (2022) Therapeutic Management of
Advanced Hepatocellular Carcinoma: An Updated Review. Cancers
14(10). https://doi.org/10.3390/cancers14102357

12. Chen F, Sato K, Fujinaga T et al (2008) Pulmonary resection for metastases
from hepatocellular carcinoma. World J Surg 32(10):2213-2217. https://
doi.org/10.1007/500268-008-9684-8

13. Sundriyal D, Bhargava S, Sharma N, Gera A (2015) Cannon Ball Metastases
and Atrial Thrombus. Indian J Surg Oncol 6(3):311-312. https://doi.org/
10.1007/513193-015-0426-8

14. Chao CM, Lai CC (2015) Cannon ball pulmonary metastases. QJM
108(10):843. https://doi.org/10.1093/gjmed/hcv097

15. Lock M, Muinuddin A, Kocha WI, Dinniwell R, Rodrigues G, D'souza D
(2015) Abscopal Effects: Case Report and Emerging Opportunities.
Cureus 7(10). https://doi.org/10.7759/cureus.344

16. Emeruwa |, Cusumano L, Chen A, Betancourt J (2019) Hepatocellular
carcinoma presenting with cannonball pulmonary metastases. Chest
156(4):A1917. https://doi.org/10.1016/j.chest.2019.08.1652

17. Mnyani CN, Hull JC, Mbakaza MB, Krim AOA, Nicolaou E (2015) Delayed
presentation and diagnosis of metastatic hepatocellular carcinoma in
pregnancy. S Afr Med J 105(10):877. https://doi.org/10.7196/SAMJnew.
8781

18. Amusa G, Uguru S, Idoko P, Onuh J, Okeahialam B (2017) An unusual
cause of progressive dyspnoea: Hepatocellular carcinoma with a meta-
static mass in the rightatrium - A case report and review of literature. Jos.
Journal of Medicine 11(1):43-46 Accessed 7 May 2023. https://www.ajol.
info/index.php/jjm/article/view/162464/151970

19. Thet HM, Kywe PD, Tun KS (2022) Unusual presentation of hepatocellular
carcinoma—cannonball pulmonary metastasis. Hepatol Int 16(51):417.
https://doi.org/10.1007/512072-022-10337-4

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


https://doi.org/10.1038/s41572-020-00240-3
https://doi.org/10.3748/wjg.v13.i3.414
https://doi.org/10.3748/wjg.v13.i3.414
https://doi.org/10.1016/bs.acr.2020.10.001
https://doi.org/10.1159/000511643
https://doi.org/10.1186/s12957-020-01960-2
https://doi.org/10.1111/j.1525-1438.2006.00668.x
https://doi.org/10.1111/j.1525-1438.2006.00668.x
https://doi.org/10.1155/2020/7526042
https://doi.org/10.1186/s43055-021-00612-z
https://doi.org/10.1186/s43055-021-00612-z
https://doi.org/10.1136/bcr-2012-008158
https://doi.org/10.1136/bcr-2012-008158
https://doi.org/10.4103/0970-2113.188988
https://doi.org/10.3390/cancers14102357
https://doi.org/10.1007/s00268-008-9684-8
https://doi.org/10.1007/s00268-008-9684-8
https://doi.org/10.1007/s13193-015-0426-8
https://doi.org/10.1007/s13193-015-0426-8
https://doi.org/10.1093/qjmed/hcv097
https://doi.org/10.7759/cureus.344
https://doi.org/10.1016/j.chest.2019.08.1652
https://doi.org/10.7196/SAMJnew.8781
https://doi.org/10.7196/SAMJnew.8781
https://www.ajol.info/index.php/jjm/article/view/162464/151970
https://www.ajol.info/index.php/jjm/article/view/162464/151970
https://doi.org/10.1007/s12072-022-10337-4

	Cannonball Pulmonary Metastases as Initial Presentation of Hepatocellular Carcinoma: A Case Report and Literature Review
	Abstract 
	Background 
	Case Presentation 
	Conclusion 

	Background
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


