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Background: Primary hepatic carcinosarcoma is a rare, aggressive tumour with
both carcinomatous and sarcomatous components. Limited documented cases
hinder comprehensive understanding, making diagnosis, treatment, and
management particularly challenging for clinicians.

Case: A 62-year-old female, with prior cervical squamous cell carcinoma 7 years
ago, underwent right hemihepatectomy, cholecystectomy, and diaphragmatic
resection in 2025. Grossly, a 180 mm white hepatic tumour with a large cystic
cavity was seen adherent to the diaphragm, extending to the resection margin
(R2), while the hepatic resection margin was clear (R0O). Histology confirmed
hepatic carcinosarcoma (pT4), comprising cholangiocarcinoma (CK7, BerEP4+),
hepatocellular carcinoma (Glypican-3+), and squamous carcinoma (p63, p40+).
Sarcomatous areas included rhabdomyosarcomatous (Desmin, Myogenin,
MyoD1+), leiomyosarcomatous (SMA+), and chondrosarcomatous (S100+)
differentiation. PLAP and CD117 positivity suggested germ cell-like features.
There is no distinct separation between the carcinomatous and sarcomatous
components. Molecular profiling revealed a KIAA1549::BRAF fusion alongside
oncogenic variants: TERT c.-124C>T (VAF 0.60) and TP53 c.811G>A p.
(Glu271Lys) (VAF 0.90). Targeted panel sequencing showed no other
actionable mutations. MSI readout was 2.5%, confirming microsatellite
stability (MSS).

Outcome: Multidisciplinary review at tertiary centres confirmed the rarity and
grave outlook. The patient developed early recurrence with thoraco-abdominal
deposits, venous thromboembolism, and pleural effusion. Paclitaxel—carboplatin
chemotherapy was commenced with dose modifications for hepatotoxicity,
complicated by infusion reactions, mild neuropathy, and mucositis.
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FIGURE 4

(A) Low-power view showing two distinct components: sheets of blue cells with necrosis (upper area) and a spindle cell component (lower area)
(H&E x1). (B, C) Intermediate-power view showing a poorly differentiated cholangiocarcinoma component composed of round epithelioid cells,
demonstrating CK7 positivity (HGE x20, CK7 x20). (D, E) Intermediate-power view showing a leiomyosarcomatous component showing spindle cells
with scattered highly atypical forms and SMA positivity (H&E x20, SMA x20). (F, G) Intermediate-power view showing a moderately differentiated
squamous cell carcinoma component with keratinization and P40/P63 positivity (H&E x20, P40/P63 x20). (H, 1) Intermediate-power view showing a
chondrosarcomatous component exhibiting atypical cartilaginous differentiation and S100 positivity (H&E x20, S100 x20).

There are no reported cases of hepatic carcinosarcomas with ~ dependent: in cholangiocarcinoma with somatic yolk sac
germ line differentiation. However, there are some reported cases of  differentiation, management and outcome remain driven by the
primary mixed germ cell tumors with sarcomatous components (8),  underlying carcinoma and treated with standard biliary
along with cases of cholangiocarcinomas with yolk sac  chemotherapy, whereas in primary hepatic mixed germ cell
differentiation (9). In both of those scenarios, tumors showing  tumors the presence of a yolk sac component defines prognosis
yolk sac differentiation, clinical implications appear to be context  and mandates germ cell-directed systemic therapy (8, 9).

FIGURE 5

(A) High-power view showing the tumor cells with associated inflammatory cells (H&E x40). (B) CD20 showing a focal positivity in a few B-cells
(CD20 x40). (C) CD15 shows scattered polymorphs (CD15 x20). (D—F) CD3 shows a predominance of T-cells with a mix up of CD4 cells and CD8
cells (CD3, CD4 and CD8 x40).
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The tumor microenvironment showed a prominent immune
infiltrate dominated by CD3-positive T lymphocytes, with a
predominance of CD8-positive cytotoxic T cells. Similar immune
profiles have been described in cholangiocarcinoma, where dense
CD8-positive infiltrates may reflect an ongoing but functionally
impaired anti-tumor immune response (10). The relative paucity of
CD4-positive T cells may further contribute to ineffective immune
surveillance (11). In addition, the accumulation of CD68-positive
macrophages around necrotic tumor areas is consistent with the
presence of tumor-associated macrophages, which are known to
play a key role in tumor progression, immune modulation, and
metastatic potential in liver malignancies (12). Although limited by
the descriptive nature of a case report, these findings highlight the
complex immune landscape of hepatic carcinosarcoma and support
the concept that inflammatory and immune components may
contribute to its aggressive behavior.

Molecular profiling revealed a KIAA1549:BRAF fusion together
with TERT promoter c.-124C>T and TP53 ¢.811G>A p.(Glu271Lys)
variants in a microsatellite-stable background. The KIAA1549:BRAF
fusion results from a 7934 tandem duplication that removes the N-
terminal autoinhibitory domain of BRAF while retaining its kinase
domain, producing constitutive MAPK pathway activation. It is most
characteristic of pediatric low-grade gliomas but has occasionally been
detected in extracranial tumors, including sarcomas and carcinomas of
the thyroid and pancreas (13-15). To date, no previous reports describe
this fusion in cholangiocarcinoma, hepatic carcinosarcoma, or other
primary hepatic epithelial malignancies. BRAF alterations in
intrahepatic cholangiocarcinoma are usually point mutations such as
V600E; fusions are exceptional and involve other partners such as
YWHAZ-BRAF (10). Our finding therefore, appears to represent the
first documented instance of BRAF alterations, including both
translocation and point mutation in the English literature.

The co-occurring TERT promoter ¢.-124C>T mutation activates
telomerase transcription and is common across cancers but
infrequent in intrahepatic cholangiocarcinoma, where it occurs in
less than 10% of cases (16). In contrast, TP53 mutations are prevalent
in this tumor type and portend an unfavorable prognosis (17).
Together, the molecular alterations in our case suggest activation of
the MAPK and telomerase pathways, coupled with a defective tumor-
suppressor network, driving an aggressive phenotype.

Clinically, our patient underwent surgery, and a postoperative CT
scan showed very early disease recurrence, with appearances suggesting
metastatic deposits in the right hemithorax, right upper quadrant, and
right retroperitoneum, deep vein thrombosis involving the left femoral
and iliac veins, together with bilateral pulmonary emboli. She
subsequently received paclitaxel-carboplatin chemotherapy with
palliative intent but unfortunately demonstrated a poor clinical
response. This rapid progression is consistent with the poor overall
outcomes typically seen in such aggressive disease, which aligns with
the poor outcomes previously reported for hepatic carcinosarcoma and
sarcomatous cholangiocarcinoma, which generally recur within
months despite adjuvant therapy (2, 6).
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From a therapeutic standpoint, tumors harboring BRAF fusions
signal through RAS-dependent RAF dimers and often exhibit
paradoxical activation when exposed to VV600E-specific inhibitors.
They may, however, respond to MEK inhibitors or type-1l RAF
inhibitors such as tovorafenib, recently approved for pediatric low-
grade glioma harboring BRAF fusions (18-20). Although data on
biliary tract tumors are lacking, the presence of a canonical fusion in
this case highlights potential avenues for pathway-targeted therapy
if clinically applicable.

Conclusion

In summary, this case expands the molecular spectrum of
hepatic carcinosarcoma by documenting a novel KIAA1549:
BRAF fusion in conjunction with TERT and TP53 mutations.
The combination of complex histology and aggressive clinical
behavior underscores the need for comprehensive molecular
testing in rare hepatic malignancies to uncover actionable
alterations and improve therapeutic stratification.
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