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Diagnosis and treatment
of hepatocellular carcinoma
with pelvic metastasis
expressing AFP: a case report
Legang Huang, Zijie Wang and Jiankuan Lu*

Department of Vascular Intervention, Shengli Oilfield Central Hospital, Dongying, Shandong, China
This report presents the case of a 68-year-old female patient with hepatocellular

carcinoma (HCC) who experienced persistently elevated alpha-fetoprotein (AFP)

levels following resection of the primary liver tumor. The patient had previously

undergone transcatheter arterial chemoembolization (TACE) and liver tumor

resection, but postoperative AFP levels continued to rise, suggesting the

possibility of extrahepatic metastasis. PET-CT scans revealed an irregular soft

tissue mass in the recto-uterine pouch, which was later confirmed as a HCC

metastasis through needle biopsy. The patient subsequently received radioactive

seed implantation therapy, leading to a significant decrease in AFP levels. This

case highlights the rarity of isolated pelvic metastasis in HCC patients and

underscores the importance of AFP in postoperative monitoring. The

combination of PET-CT imaging and pathological biopsy is instrumental in

improving the detection rate of HCC metastases, enabling more accurate

treatment planning for patients.
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Introduction

Hepatocellular carcinoma (HCC) is a malignant tumor with high incidence and

mortality rates, making early screening and diagnosis crucial for improving patient

prognosis (1). Over the years, the serum biomarker alpha-fetoprotein (AFP) has been

widely used in the screening and early warning of HCC due to its advantages of convenient

sample collection, minimal invasiveness, and high reproducibility (2). AFP is not only a

commonly used marker for diagnosing HCC but also an important tool for monitoring

therapeutic efficacy. In clinical practice, AFP has been extensively employed for HCC

screening, early diagnosis, postoperative efficacy evaluation, and long-term follow-up

monitoring (3, 4). Particularly, when serum AFP levels reach or exceed 400 µg/L, after

excluding factors unrelated to HCC such as pregnancy, chronic or active liver disease,
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gonadal embryonic tumors, and other gastrointestinal tumors, there

is a strong indication of the possibility of HCC. For patients with

mildly elevated AFP levels, combining imaging examinations with

dynamic observations and comparing these with changes in liver

function can effectively improve diagnostic accuracy (5, 6).

However, literature reports indicate that metastasis is one of the

main biological characteristics of HCC and is a leading cause of

poor prognosis in patients (7, 8). Distant metastasis in HCC

typically indicates advanced disease, significantly increasing the

difficulty and complexity of treatment. This report presents a case

of a patient with recurrent elevation of AFP levels following

resection of the primary HCC lesion, who was ultimately

diagnosed with pelvic metastasis through imaging and

pathological examinations. After a comprehensive evaluation, the

patient received radioactive seed implantation therapy, resulting in

a remarkable therapeutic effect. (Figure 1) Radioactive seed

implantation was chosen for this case due to its high precision in

delivering sustained radiation directly to the tumor tissue while

sparing surrounding healthy structures. This minimally invasive

approach is particularly suitable for patients with anatomically

complex lesions, such as pelvic metastases, where surgical

resection poses significant risks. Other treatment modalities,

including systemic chemotherapy or conventional external beam

radiation therapy, were considered less effective for this isolated

pelvic metastasis. Furthermore, the patient showed a significant

decline in AFP levels post-treatment, highlighting the efficacy of

this approach. Previous studies have demonstrated the effectiveness

of radioactive seed implantation in managing metastatic HCC,

achieving improved local control rates and better tolerance

compared to systemic therapies.
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Patient introduction

The patient is a 68-year-old female who was found to have

elevated AFP levels during a routine examination. On November 3,

2022, her AFP was 259.8 ng/mL, and abnormal prothrombin II was

22.0 mAU/mL. The ultra-sensitive hepatitis B DNA quantification

was < 10 IU/mL. A CT scan revealed a significant lesion in the liver.

During follow-up, AFP levels continued to rise, and a re-

examination in March 2023 showed further elevation of AFP. The

patient underwent transcatheter arterial chemoembolization

(TACE), but her AFP levels remained persistently elevated post-

procedure. On March 1, 2024, the patient underwent liver tumor

resection due to the presence of a hepatic mass. Postoperative

pathology indicated moderately to poorly differentiated HCC with

invasion of the liver capsule. However, AFP levels continued to rise,

reaching 2751 ng/mL on March 20, 2023. By May 10, 2024, AFP

levels had escalated to 15930.0 ng/mL. A PET-CT scan performed

on May 20, 2024, revealed the following: 1. Post-resection changes

in the left hepatic lobe with no significant abnormal glucose

metabolism in the surgical area; an irregular soft tissue mass with

increased glucose metabolism in the recto-uterine pouch, suggestive

of metastasis, though other possibilities could not be ruled out—

biopsy was recommended for confirmation. Additionally, a soft

tissue density nodule in the right retroperitoneal space and small

nodules in both lungs were observed, with no significant abnormal

glucose metabolism, warranting close follow-up with CT to exclude

metastasis. 2. A mixed-density nodule in hepatic segment VII with

glucose metabolism lower than that of the liver, along with punctate

dense shadows within the liver parenchyma—further clinical

history and other imaging studies were recommended for

correlation; a liver cyst, mild dilation of the bile ducts at the

hepatic hilum, and common bile duct were also noted. 3.

Postoperative changes in the abdominal wall.

On May 15, 2024, the patient underwent a percutaneous biopsy

of the irregular soft tissue in the recto-uterine pouch, which

confirmed the presence of a HCC metastasis. The patient had no

history of hepatitis, tuberculosis, hypertension, heart disease,

trauma, or blood transfusions. On May 29, 2024, the patient

underwent radioactive seed implantation for the metastatic tumor

in the recto-uterine pouch. The procedure was uneventful, with no

bleeding, infection, hematuria, or rectal and bladder irritation

symptoms. Follow-up AFP levels were 6665.0 ng/mL at 4 weeks

post-procedure and 2531.7 ng/mL at 6 weeks post-procedure, with

abnormal prothrombin II remaining at 22.0 mAU/mL (Figure 2).
Discussion

Metastatic lesions of HCC typically resemble the primary tumor

in both structure and biological characteristics. In HCC patients, the

most common site of metastasis is within the liver, though

extrahepatic metastasis can also occur, albeit less frequently.

Common sites of extrahepatic metastasis include the lungs,

peritoneum, bones, subphrenic lymph nodes, spleen, and adrenal

glands (9, 10). Aside from the lungs, these extrahepatic metastases

are generally located in the upper abdomen. Bone metastases most
FIGURE 1

Postoperative pelvic CT image of the patient showing a solid mass
in the recto-uterine pouch, with hyperdense radioactive seed
implants visible within the lesion.
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frequently occur in the vertebrae, while peritoneal dissemination

typically presents as multifocal lesions (11). However, isolated

pelvic metastasis is exceedingly rare in HCC.

Studies have shown that the cumulative incidence of isolated

pelvic metastasis within three years in HCC patients is only 1.4%

(95% CI: 0.7, 2.2), with the incidence of incidental pelvic tumors

being even lower at just 0.5% (95% CI: 0.1, 1.0) (12). Research by

Szklaruk et al. (13) further explored the prevalence of pelvic lesions

in HCC patients, finding that approximately 5% of patients had new

lesions in the pelvic region, with a 3% incidence of isolated pelvic

metastasis. Isolated pelvic metastasis in HCC patients, such as the

case presented in this report, is exceedingly rare, with an estimated

cumulative incidence of only 1.4% within three years. In contrast,

other more common sites of HCCmetastasis have been identified in

large-scale epidemiological studies. According to a nationwide

study, the lungs are the most frequent site of extrahepatic

metastasis (31% of cases), followed by the peritoneum (3%) and

bones (3%) (9). Less common sites include lymph nodes, spleen,

and adrenal glands, each accounting for approximately 1% of cases.

Metastases to regions such as the brain, kidneys, and ovaries are

exceedingly rare, each comprising less than 0.5% of cases. The pelvic

region, specifically the recto-uterine pouch, poses unique diagnostic

challenges due to its deep anatomical location and less pronounced

vascularization compared to other metastatic sites. These factors

may explain the slower tumor growth and atypical clinical

presentation observed in this case. This highlights the importance

of considering rare metastatic sites in the differential diagnosis,

particularly in patients with persistently elevated AFP levels but no

evident metastasis in more common sites on imaging. Furthermore,

the findings of this study underscore the critical role of advanced

imaging modalities and pathological confirmation in diagnosing

and managing these rare cases.
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Patients with declining or negative AFP levels in HCC tend to

have relatively better prognoses. Several reasons explain this

observation: 1. Studies have shown that AFP is primarily located

on the cell surface or within the cytoplasm. In the cytoplasm, AFP is

internalized into cells through AFP receptors (14). This process

relies on the cAMP-PKA signaling pathway and Ca2+ influx to

promote tumor proliferation, leading to an increase in intracellular

Ca2+ and a corresponding rise in cAMP, which activates protein

kinase A (PKA). This activation enhances DNA synthesis, thus

facilitating tumor cell proliferation. 2. Research has found that AFP

can stimulate the expression of various oncogenes involved in cell

proliferation, including c-fos, c-jun, and N-ras, and upregulate

proteins involved in cell cycle progression, as well as stimulate

endothelial cell proliferation induced by vascular endothelial

growth factor (VEGF) (15). Moreover, AFP can interact with

caspases, blocking the apoptosis of HCC cells. To further confirm

the growth-promoting role of AFP, Yang et al. (16) silenced AFP

expression in HCC cell lines, resulting in inhibited cell proliferation

and increased apoptosis. 3. In patients with AFP-strongly positive

HCC, the risks of vascular invasion and distant metastasis are

significantly higher. Studies have shown that AFP-positive HCC

patients have a higher proportion of poorly differentiated tumors

and vascular invasion compared to AFP-negative patients, which

inevitably leads to a poorer prognosis for AFP-positive patients

(17). 4. Song et al. (18) found that the proportion of cirrhosis and

patients in Barcelona Clinic Liver Cancer (BCLC) stages B and C

was significantly higher in the AFP-positive group compared to the

AFP-negative group, suggesting that AFP-positive patients have a

poorer hepatic background. The degree of cirrhosis is a crucial

factor affecting the prognosis of HCC, and poor liver function also

contributes to greater surgical difficulty and poorer outcomes. This

observation further underscores the critical role of monitoring AFP
FIGURE 2

Line chart showing changes in alpha-fetoprotein (AFP) levels during the patient’s treatment. The graph indicates that AFP levels did not improve after
treatment of the primary liver tumor but significantly decreased following radioactive seed implantation therapy for the pelvic metastatic lesion.
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levels postoperatively. Consistent surveillance of AFP not only aids

in detecting potential recurrence or metastasis but also provides

valuable insights into the overall disease activity and treatment

efficacy in HCC patients. In summary, AFP-negative HCC patients

generally have better overall prognoses than AFP-positive patients,

which includes factors such as lower risks of vascular invasion and

better liver function status.

With increasing understanding of AFP, the role of AFP in

evaluating the surgical prognosis of HCC has become controversial.

Some researchers believe that AFP levels are negatively correlated

with surgical prognosis, meaning that higher preoperative AFP

levels are associated with lower overall survival rates and disease-

free survival rates post-surgery, indicating poorer prognosis

(19, 20). Yang et al. (16) suggest that AFP levels are closely

related to long-term prognosis; higher AFP levels are associated

with lower survival rates and higher recurrence rates, particularly

for long-term survival. Meta-analysis results show that the disease-

free survival rate in the AFP-negative group is significantly higher

than that in the AFP-positive group (21). The likelihood of primary

HCC metastasizing is relatively high and generally shares the same

pathological characteristics as the primary lesion. While many

studies have shown that elevated AFP levels are associated with

poorer overall and disease-free survival, other research suggests that

AFP may not be a definitive prognostic marker. For instance, Some

researchers believe that AFP levels alone are insufficient to predict

outcomes (22, 23), as factors such as tumor size, vascular invasion,

and hepatic function play equally significant roles. Furthermore, it

has been noted that some AFP-negative patients still exhibit

aggressive tumor behavior, challenging the reliance on AFP as a

sole prognostic indicator. This highlights the need for a more

comprehensive approach, integrating AFP with other clinical and

pathological parameters to improve prognostic accuracy. In this

case, after resection of the intrahepatic primary lesion, AFP levels

did not decrease and continued to rise. However, after treatment of

the rectal uterine cul-de-sac lesion, AFP significantly decreased,

suggesting that AFP was primarily caused by the metastatic lesions.

The metastatic lesions were highly active, with rapid tumor cell

proliferation, but were small and difficult to detect, indicating the

necessity of PET-CT for examination. In addition to AFP,

prothrombin II (PIVKA-II) has emerged as a valuable biomarker

for HCC diagnosis and monitoring. PIVKA-II reflects tumor-

induced alterations in vitamin K metabolism and is particularly

useful in cases where AFP levels remain within the normal range

(23). Studies have shown that combining AFP and PIVKA-II

improves diagnostic sensitivity and specificity, enabling more

accurate detection of HCC. In this case, elevated PIVKA-II levels

(22.0 mAU/mL) further supported the diagnosis of HCC and

correlated with tumor activity, underscoring its utility in clinical

practice. Future studies are warranted to explore the prognostic

implications of PIVKA-II in monitoring treatment response and

predicting outcomes in HCC patients.

In summary, isolated pelvic metastases and incidental pelvic

tumors are relatively rare in HCC patients. Future research is
Frontiers in Oncology 04
needed to explore optimal pelvic scanning strategies and the

impact of pelvic CT coverage on the survival of HCC patients.

The importance of AFP monitoring is supported by clinical

guidelines, which recommend regular follow-ups to improve

long-term outcomes in HCC patients (24, 25).
Data availability statement

Due to ethical concerns and to protect patient confidentiality,

the data are not publicly available. Access can be granted upon

reasonable request and approval by the corresponding author.
Ethics statement

The studies involving humans were approved by ShengLi Oilfield

Center Hospital. The studies were conducted in accordance with the

local legislation and institutional requirements. The participants

provided their written informed consent to participate in this

study. Written informed consent was obtained from the

participant/patient(s) for the publication of this case report.
Author contributions

LH: Conceptualization, Visualization, Writing – review &

editing. ZW: Writing – review & editing. JL: Writing – original

draft, Writing – review & editing.
Funding

The author(s) declare that no financial support was received for

the research, authorship, and/or publication of this article.
Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
frontiersin.org

https://doi.org/10.3389/fonc.2024.1489725
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Huang et al. 10.3389/fonc.2024.1489725
References
1. Forner A, Reig M, Bruix J. Hepatocellular carcinoma. Lancet (London England).
(2018) 391:1301–14. doi: 10.1016/s0140-6736(18)30010-2

2. Taketa K. Alpha-fetoprotein: reevaluation in hepatology. Hepatol (Baltimore
Md.). (1990) 12:1420–32. doi: 10.1002/hep.1840120625

3. Hu X, Chen R, Wei Q, Xu X. The landscape of alpha fetoprotein in hepatocellular
carcinoma: where are we? Int J Biol Sci. (2022) 18:536–51. doi: 10.7150/ijbs.64537

4. Terentiev AA, Moldogazieva NT. Alpha-fetoprotein: a renaissance. Tumour
biology: J Int Soc Oncodevelopmental Biol Med. (2013) 34:2075–91. doi: 10.1007/
s13277-013-0904-y

5. Wei H, Jiang H, Zheng T, Zhang Z, Yang C, Ye Z, et al. LI-RADS category 5
hepatocellular carcinoma: preoperative gadoxetic acid-enhanced MRI for early
recurrence risk stratification after curative resection. Eur Radiol. (2021) 31:2289–302.
doi: 10.1007/s00330-020-07303-9

6. Wei Y, Pei W, Qin Y, Su D, Liao H. Preoperative MR imaging for predicting early
recurrence of solitary hepatocellular carcinoma without microvascular invasion. Eur J
Radiol. (2021) 138:109663. doi: 10.1016/j.ejrad.2021.109663

7. Zhang XP, Jiang YB, Zhong CQ, Ma N, Zhang EB, Zhang F, et al. PRMT1
promoted HCC growth and metastasis in vitro and in vivo via activating the STAT3
signalling pathway. Cell Physiol biochemistry: Int J Exp Cell physiology biochemistry
Pharmacol. (2018) 47:1643–54. doi: 10.1159/000490983

8. Lin J, Lin W, Ye Y, Wang L, Chen X, Zang S, et al. Kindlin-2 promotes
hepatocellular carcinoma invasion and metastasis by increasing Wnt/b-catenin
signaling. J Exp Clin Cancer research: CR. (2017) 36:134. doi: 10.1186/s13046-017-
0603-4

9. Abbas A, Medvedev S, Shores N, Bazzano L, Dehal A, Hutchings J, et al.
Epidemiology of metastatic hepatocellular carcinoma, a nationwide perspective.
Digestive Dis Sci. (2014) 59:2813–20. doi: 10.1007/s10620-014-3229-9

10. Kanda M, Tateishi R, Yoshida H, Sato T, Masuzaki R, Ohki T, et al. Extrahepatic
metastasis of hepatocellular carcinoma: incidence and risk factors. Liver international:
Off J Int Assoc Study Liver. (2008) 28:1256–63. doi: 10.1111/j.1478-3231.2008.01864.x

11. Yeom A, Chi SA, Song KD. Added value of pelvic CT after treatment of HCC.
Radiology. (2023) 307:e222314. doi: 10.1148/radiol.222314

12. Sneag DB, Krajewski K, Giardino A, O'Regan KN, Shinagare AB, Jagannathan
JP, et al. Extrahepatic spread of hepatocellular carcinoma: spectrum of imaging
findings. AJR. Am J roentgenology. (2011) 197:W658–664. doi: 10.2214/ajr.10.6402

13. Szklaruk J, Kaya D, Wei W. Evaluation of the added value of imaging the pelvis
in patients with hepatocellular cancer. J Gastroenterol Hepatol. (2018) 33:500–2.
doi: 10.1111/jgh.13847
Frontiers in Oncology 05
14. Zhao L, Liu S, Xu J, Li W, Duan G, Wang H, et al. A new molecular mechanism
underlying the EGCG-mediated autophagic modulation of AFP in HepG2 cells. Cell
Death Dis. (2017) 8:e3160. doi: 10.1038/cddis.2017.563

15. Hu J, Wang N, Yang Y, Ma L, Han R, Zhang W, et al. Diagnostic value of alpha-
fetoprotein combined with neutrophil-to-lymphocyte ratio for hepatocellular
carcinoma. BMC Gastroenterol. (2018) 18:186. doi: 10.1186/s12876-018-0908-6

16. Yang X, Zhang Y, Zhang L, Zhang L, Mao J. Silencing alpha-fetoprotein
expression induces growth arrest and apoptosis in human hepatocellular cancer cell.
Cancer Lett. (2008) 271:281–93. doi: 10.1016/j.canlet.2008.06.017

17. Nakagawa H, Mizukoshi E, Kobayashi E, Tamai T, Hamana H, Ozawa T, et al.
Association between high-avidity T-cell receptors, induced by a-fetoprotein-derived
peptides, and anti-tumor effects in patients with hepatocellular carcinoma.
Gastroenterology. (2017) 152:1395–1406.e1310. doi: 10.1053/j.gastro.2017.02.001

18. An SL, Xiao T, Wang LM, RongWQ,Wu F, Feng L, et al. Prognostic significance
of preoperative serum alpha- fetoprotein in hepatocellular carcinoma and correlation
with clinicopathological factors: a single-center experience from China. Asian Pacific J
Cancer prevention: APJCP. (2015) 16:4421–7. doi: 10.7314/apjcp.2015.16.10.4421

19. Schnapauff D, Tegel BR, Powerski MJ, Colletini F, Hamm B, Gebauer B, et al.
Interstitial brachytherapy in combination with previous transarterial embolization in
patients with unresectable hepatocellular carcinoma. Anticancer Res. (2019) 39:1329–
36. doi: 10.21873/anticanres.13245

20. Li P, Wang SS, Liu H, Li N, McNutt MA, Li G, et al. Elevated serum alpha
fetoprotein levels promote pathological progression of hepatocellular carcinoma.
World J Gastroenterol. (2011) 17:4563–71. doi: 10.3748/wjg.v17.i41.4563

21. Tzartzeva K, Obi J, Rich NE, Parikh ND, Marrero JA, Yopp A, et al. Surveillance
imaging and alpha fetoprotein for early detection of hepatocellular carcinoma in
patients with cirrhosis: A meta-analysis. Gastroenterology. (2018) 154:1706–
1718.e1701. doi: 10.1053/j.gastro.2018.01.064

22. Özdemir F, Baskiran A. The importance of AFP in liver transplantation for
HCC. J gastrointestinal Cancer. (2020) 51:1127–32. doi: 10.1007/s12029-020-00486-w

23. Tian S, Chen Y, Zhang Y, Xu X. Clinical value of serum AFP and PIVKA-II for
diagnosis, treatment and prognosis of hepatocellular carcinoma. J Clin Lab Anal. (2023)
37:e24823. doi: 10.1002/jcla.24823

24. Brown ZJ, Tsilimigras DI, Ruff SM, Mohseni A, Kamel IR, Cloyd JM, et al.
Management of hepatocellular carcinoma: A review. JAMA Surg. (2023) 158:410–20.
doi: 10.1001/jamasurg.2022.7989

25. EASL Clinical Practice Guidelines. Management of hepatocellular carcinoma. J
Hepatol. (2018) 69:182–236. doi: 10.1016/j.jhep.2018.03.019
frontiersin.org

https://doi.org/10.1016/s0140-6736(18)30010-2
https://doi.org/10.1002/hep.1840120625
https://doi.org/10.7150/ijbs.64537
https://doi.org/10.1007/s13277-013-0904-y
https://doi.org/10.1007/s13277-013-0904-y
https://doi.org/10.1007/s00330-020-07303-9
https://doi.org/10.1016/j.ejrad.2021.109663
https://doi.org/10.1159/000490983
https://doi.org/10.1186/s13046-017-0603-4
https://doi.org/10.1186/s13046-017-0603-4
https://doi.org/10.1007/s10620-014-3229-9
https://doi.org/10.1111/j.1478-3231.2008.01864.x
https://doi.org/10.1148/radiol.222314
https://doi.org/10.2214/ajr.10.6402
https://doi.org/10.1111/jgh.13847
https://doi.org/10.1038/cddis.2017.563
https://doi.org/10.1186/s12876-018-0908-6
https://doi.org/10.1016/j.canlet.2008.06.017
https://doi.org/10.1053/j.gastro.2017.02.001
https://doi.org/10.7314/apjcp.2015.16.10.4421
https://doi.org/10.21873/anticanres.13245
https://doi.org/10.3748/wjg.v17.i41.4563
https://doi.org/10.1053/j.gastro.2018.01.064
https://doi.org/10.1007/s12029-020-00486-w
https://doi.org/10.1002/jcla.24823
https://doi.org/10.1001/jamasurg.2022.7989
https://doi.org/10.1016/j.jhep.2018.03.019
https://doi.org/10.3389/fonc.2024.1489725
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Diagnosis and treatment of hepatocellular carcinoma with pelvic metastasis expressing AFP: a case report
	Introduction
	Patient introduction
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References


