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Resumen

La hiperplasia nodular regenerativa (HNR) es una complicación hepática 
infrecuente asociada al tratamiento con trastuzumab emtansina (T-DM1), 
medicamento utilizado en pacientes con cáncer de mama HER2 positivo. 
La HNR puede imitar las metástasis hepáticas en estudios de imagen, 
lo que puede conducir a errores diagnósticos con importantes implicaciones 
terapéuticas. En el presente artículo, se expone el caso de una mujer 
de 62 años con carcinoma de mama tratado con T-DM1 que desarrolló 
lesiones hepáticas hipodensas en tomografía computarizada, sugestivas 
de metástasis; sin embargo, la PET/CT mostró un metabolismo hepático 
conservado y la biopsia dirigida confirmó HNR, coexistiendo con progresión 
metastásica real en otra localización. Este caso subraya la importancia de 
integrar la correlación clínica, analítica y radiológica para evitar decisiones 
terapéuticas erróneas. La biopsia hepática es fundamental en situaciones de 
discordancia diagnóstica.

Palabras clave: hiperplasia nodular focal; enfermedad hepática inducida por 
sustancias y drogas; ado-trastuzumab emtansina; neoplasias de la mama; 
diagnóstico diferencial; pronóstico; metástasis de la neoplasia.

Abstract

Nodular regenerative hyperplasia (NRH) is a rare hepatic complication 
associated with trastuzumab emtansine (T-DM1) therapy in patients with 
HER2-positive breast cancer. NRH can mimic hepatic metastases on imaging 
studies, potentially leading to diagnostic errors with significant thera- 
peutic implications. This article presents the case of a 62-year-old woman 
with breast carcinoma treated with T-DM1 who developed hypodense 
hepatic lesions on computed tomography, suggestive of metastases. However, 
PET/CT showed preserved hepatic metabolism, and targeted biopsy confirmed 
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Introduction
Trastuzumab emtansine (T-DM1) is an antibody-drug 
conjugate indicated for treating human epidermal growth 
factor receptor 2 (HER2)-positive breast cancer in patients 
who have relapsed or are refractory to prior therapy with 
trastuzumab and taxanes. It combines the targeted action 
of the monoclonal antibody trastuzumab, which binds 
specifically to the HER2 receptor, with the cytotoxic agent 
DM1, a microtubule inhibitor linked via a stable thioether 
bond. Although its use has led to significant improvements 
in overall and progression-free survival, important hepatic 
adverse effects have been reported, most notably nodular 
regenerative hyperplasia (NRH). This rare condition is char-
acterized by the presence of non-cirrhotic hepatocellular 
nodules secondary to alterations in portal perfusion result-
ing from drug-induced sinusoidal endothelial injury (1-4). 
Radiologically, NRH can mimic metastatic disease, posing  
a considerable diagnostic and therapeutic challenge for 
the clinical radiologist.

The purpose of this article is to describe a case of NRH 
associated with T-DM1 that mimicked liver metastases on 
computed tomography (CT), emphasizing that this presenta-
tion as multiple liver lesions is extremely rare. Furthermore, 
it aims to illustrate the value of multimodal correlation 
in differentiating this entity from metastatic disease 
and to highlight the importance of liver biopsy in cases 
of discordant findings to avoid erroneous therapeutic  
decisions.

Clinical case description
A 62-year-old woman with a history of HER2-positive inva-
sive ductal carcinoma of the breast, diagnosed in 2023 and 
treated with neoadjuvant chemotherapy based on dual 
anti-HER2 blockade (trastuzumab and pertuzumab, along 
with conventional chemotherapy). She then underwent 
a left mastectomy and axillary lymph node dissection,  
with a histopathological result of pT1a pN1a (1/22 lymph 
nodes), M0. The patient completed treatment with hypofrac-
tionated radiotherapy to the left breast and ipsilateral axil-
lo-subclavian region, followed by symmetrization surgery, 
and subsequently began adjuvant therapy with T-DM1, 
completing 14 cycles.

Twelve months after completing treatment, the patient 
presented with a mild, progressive elevation in transami-
nases (from 62.8 U/L to 101.1 U/L) and a slight alteration in 
the iron profile, with a minimal, non-significant elevation 
in transferrin. Liver ultrasound and elastography did not 
show focal lesions, with values ​​of 8 kPa, consistent with stage 
F2 fibrosis according to the Meta-analysis of Histological Data 
in Viral Hepatitis (METAVIR) scale.

Thoraco-abdominopelvic CT revealed a pathologic-appear-
ing lymph node in the left internal mammary chain (second 
intercostal space) and a 6-mm pulmonary nodule in the right 
lower lobe. The liver showed preserved morphology and 
size, but multiple hypodense, hypovascular lesions were 
present, suggestive of metastasis. Based on these findings, 
a positron emission tomography/computed tomography 
(PET/CT) scan was ordered, which confirmed hypermetabo-
lism in the mammary lymph node and pulmonary nodule, 
with no pathological hepatic uptake (normal hepatic metab-
olism). Given this discrepancy, a CT-guided liver biopsy with 
image fusion was performed, demonstrating a nodular 
regenerative pattern without fibrosis or metastatic infiltra-
tion. The lymph node biopsy, however, confirmed metastatic 
tumor progression (Figures 1 and 2).

NRH, coexisting with true metastatic progression in another location. This case 
highlights the importance of integrating clinical, laboratory, and radiological 
correlation to avoid erroneous therapeutic decisions. Liver biopsy is essential 
in cases of diagnostic discordance.

Keywords: focal nodular hyperplasia; chemical and drug induced liver injury; 
ado-trastuzumab emtansine; breast neoplasms; diagnosis, differential; 
prognosis; neoplasm metastasis.
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CT: computed tomography; MIP: maximum intensity projection; PET: positron emission tomography; SUVmax: maximum standardized 
uptake value. 

Figure 1. Liver findings on CT, PET/CT, and ultrasound. A. CT with intravenous contrast in the portal phase showing a liver of preserved 
size and morphology, with multiple hypodense, hypovascular nodular lesions diffusely distributed in both hepatic lobes, predominantly 
involving the peripheral segments (arrowheads), without significant mass effect or distortion of the vascular architecture; patent 
splenoportal axis, without signs of thrombosis or dilation. B. PET/CT fusion imaging. C. MIP reconstruction of the body showing the liver 
with preserved metabolism and diffuse radiotracer distribution, without visualizing focal increases suspicious for activity. The multiple 
liver lesions observed in the previous CT study are not evident on the PET; hypermetabolic pulmonary nodule of approximately 5 mm, 
located in the posterior basal segment of the right lower lobe, with SUVmax of 4.07 (thin arrow), and hypermetabolic adenopathy in 
the left internal mammary chain in the second intercostal space of approximately 13 mm × 8 mm with SUVmax of 9.22 (circle).  
D. Ultrasound scan with no conclusive identification of the nodular lesions described on the CT scan, and no clear sonographic 
correlation. The liver parenchyma showed a slightly heterogeneous echostructure, without well-defined focal lesions or significant 
alterations in the liver contour or intrahepatic vascular architecture.  E. Ultrasound-guided biopsy after fusion in the lesion of the left 
hepatic lobe (thick arrow, biopsy needle).

CT: computed tomography; PET: positron emission tomography. 

Figure 2. Metastasis to the internal mammary chain. A and B. PET/CT fusion image showing hypermetabolic adenopathy in the left internal 
mammary chain (arrowhead) and a hypermetabolic pulmonary nodule in the posterior basal segment of the right lower lobe (thin arrow).  
C. Ultrasound showing pathological lymphadenopathy with loss of the fatty hilum and cortical thickening of 10.5 mm in the short axis. 
D. Ultrasound-guided biopsy with a high-frequency linear transducer (the thick arrow indicates the biopsy needle).
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Discussion

Drug-induced NRH is a rare complication reported with 
immunosuppressive agents, platinum salts, and, more re-
cently, T-DM1 (1). Its pathophysiology involves sinusoidal 
endothelial damage that alters portal perfusion, generating 
areas of parenchymal atrophy and compensatory nodular 
regeneration (2,3). Regarding T-DM1, the summary of product  
characteristics from the Spanish Agency for Medicines  
and Health Products (AEMPS, for its Spanish acronym:  
Agencia Española de Medicamentos y Productos Sanitarios) 
warns of the risk of severe liver toxicity, including veno- 
occlusive disease and nodular liver damage, and therefore 
recommends periodic monitoring of transaminases and total 
bilirubin before each dose, with discontinuation of treatment  
in the event of persistent or progressive alterations (4).

Radiologically, NRH poses a diagnostic challenge because 
liver lesions associated with NRH can be indistinguishable 
from metastases on CT. In this context, PET/CT is relevant 
because NRH maintains homogeneous hepatic metabo-
lism, unlike metastases, which are usually hypermetabolic.  
Magnetic resonance imaging can differentiate NRH from liver  
metastases more accurately than CT. Lesions associated  
with NRH typically appear as isointense or mildly hyperin-
tense nodules on T2-weighted sequences and do not show 
significant diffusion restriction, reflecting the absence  
of high cellularity. After contrast administration, they may 
show faint, relatively homogeneous enhancement, some-
times persisting into late phases, attributable to their 
regenerative nature and altered sinusoidal perfusion. In con-
trast, liver metastases typically show greater hyperintensity 
in T2, diffusion restriction with low ADC values, and a more 
characteristic enhancement pattern, frequently peripheral 
ring enhancement with progressive or heterogeneous 
filling, depending on the histological type. Although  
the described differences and the absence of significant 
distortion of the liver architecture in NRH can contribute 
to the differential diagnosis, overlap in certain findings  
necessitates correlation with other imaging techniques  
and, in selected cases, histological confirmation.

Recently, Choi et al. (5) observed that prolonged T-DM1 
treatment can induce non-cirrhotic portal hypertension, 
as evidenced by increased spleen volume, measured by 
deep-learning CT techniques, even in the absence of sig-
nificant analytical abnormalities. These findings suggest 
that the observed lesions may not be solely regenerative  

but rather part of a broader spectrum of T-DM1-induced 
hepatic vascular dysfunction, reinforcing the need for  
radiologists to maintain a high level of suspicion when  
indirect signs such as progressive splenomegaly or changes 
in portal perfusion are observed in patients treated with 
T-DM1. In this context, liver biopsy is an essential tool for 
confirming the diagnosis.

Safety studies in large cohorts provide clinical perspective: 
for example, the KAMILLA study, which included more than 
2,000 patients with metastatic breast cancer treated with 
T-DM1, reported that although grade ≥3 adverse events were 
frequent (37.5%), severe liver toxicity was not predominant, 
and the overall safety profile was manageable (6). This rein-
forces the need for surveillance and suggests that NRH may 
represent an extremely rare subgroup. Another series analyz-
ing adverse T-DM1 events reported hematologic and hepatic 
toxicities, supporting systematic monitoring protocols (7).

Beyond safety, long-term efficacy must also be considered. 
Hurvitz et al. (8) provided essential prognostic information, 
showing that achieving a complete pathological response 
after neoadjuvant treatment for HER2-positive breast cancer 
was significantly associated with better long-term outcomes. 
This finding underscores the importance of not premature-
ly discontinuing potentially effective treatments—such as 
T-DM1—without a solid diagnostic rationale, especially when 
liver lesions may reflect drug toxicity rather than tumor pro-
gression.

Regarding the impact on quality of life, recent data from  
the DESTINY-Breast03 trial show that although patients  
treated with T-DXd (acronym for trastuzumab deruxtecan, 
another conjugate) had a significantly later subsequent 
hospitalization than those treated with T-DM1, the latter 
maintained a relatively stable patient-reported quality  
of life (9).

Finally, recent reviews position T-DM1 as a pioneer of this 
therapeutic class and note that newer generations (such 
as T-DXd) have improved efficacy in some scenarios, albeit 
with different toxicity profiles, including hepatotoxicity and 
other recognized hepatorenal toxicities (10). This reinforces 
the need for systematic liver monitoring in patients treated 
with these drugs.

The significance of this case lies in the rare concurrence 
of T-DM1-induced liver toxicity and simultaneous meta-
static progression. This exceptional scenario underscores 
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the importance of careful diagnostic evaluation to distin-
guish between drug toxicity and active disease, enabling 
precise therapeutic decisions and avoiding both unne
cessary treatment interruption and underestimating tumor 
progression.

Ethical considerations and 
confidentiality
This study strictly adhered to the ethical and data protec-
tion guidelines of Hospital de Alcañiz (Spain). All diagnos-
tic images were fully anonymized by removing direct and 
indirect identifiers, and clinical data were presented in  
an aggregated, non-traceable form. No personal informa-
tion that could compromise patient privacy was included.

This case report also complied with current regulations on 
the protection of personal data established by Regulation 
(EU) 2016/679 of the European Parliament and of the Coun-
cil (RGPD, for its Spanish acronym) and by Spanish Organic 
Law 3/2018 on the Protection of Personal Data and Guar-
antee of Digital Rights (LOPDGDD, for its Spanish acronym). 
Furthermore, the case is presented solely for scientific 
and educational purposes, in accordance with interna
tional recommendations for good practices in biomedical 
publishing.
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