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Oncological treatment is becoming increasingly effective, but also more complex, and is associated with serious side effects 
that may affect the nervous system. The article aims to highlight and summarise the complications related to the most 
common treatment modalities for ovarian, lung, and breast cancers. A comprehensive search was conducted using the 
PubMed, Scopus, and Web of Science databases, to identify English-language articles in accordance with the Preferred 
Reporting Items for Systematic reviews and Meta-Analyses (PRISMA) recommendations. A total of 78 articles were included 
in the analysis. In ovarian cancer, surgery was found to be associated with complications such as stroke and delirium. 
Adjuvant chemotherapy mainly includes platinum compounds (carboplatin or cisplatin) and taxanes (paclitaxel or docetaxel), 
which commonly induce neuropathy. Neoadjuvant chemotherapy, including poly (ADP-ribose) polymerase (PARP) 
inhibitors, causes relatively mild neurological complications such as headache and insomnia. Radiotherapy for lung cancers 
may result in headache, nausea, vomiting, drowsiness, fatigue, cognitive impairment, and leukoencephalopathy or radiation 
necrosis of the spinal cord. Platinum compounds and taxanes cause chemotherapy-induced peripheral neuropathy, whereas 
PD-1 inhibitors may lead to immune-related neurological toxicity. The main complications of breast cancer therapy include 
chemotherapy-induced peripheral neuropathy, cognitive impairment, stroke, encephalopathy, chronic pain, and brachial 
plexopathy. Many mechanisms underlying neurotoxicity have not yet been fully elucidated, and knowledge regarding the 
short- and long-term complications affecting the nervous system still requires further development.
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Leczenie onkologiczne staje się coraz efektywniejsze, ale też bardziej skomplikowane, oraz wiąże się z poważnymi działaniami 
niepożądanymi, które mogą wpływać na układ nerwowy. Celem artykułu było podkreślenie i podsumowanie powikłań 
najczęstszych metod leczenia raka jajnika, płuca i piersi. Kompleksowe wyszukiwanie przeprowadzono za pomocą baz 
danych PubMed, Scopus i Web of Science, aby zidentyfikować artykuły w języku angielskim zgodnie z zaleceniami Preferred 
Reporting Items for Systematic reviews and Meta-Analyses (PRISMA). Do analizy włączono 78 artykułów. W przypadku 
raka jajnika stwierdzono, że zabieg chirurgiczny wiąże się z takimi powikłaniami, jak udar i majaczenie. Chemioterapia 
adiuwantowa obejmuje głównie platynę (karboplatynę lub cisplatynę) i taksany (paklitaksel lub docetaksel), które często 
wywołują neuropatię. Chemioterapia neoadiuwantowa, w tym inhibitory polimerazy poli (ADP-rybozy) (PARP), powoduje 
stosunkowo łagodne powikłania neurologiczne, takie jak ból głowy i bezsenność. Radioterapia nowotworów płuc może 
skutkować bólami głowy, nudnościami, wymiotami, sennością, zmęczeniem, problemami poznawczymi i leukoencefalopatią 
lub martwicą popromienną rdzenia kręgowego. Platyna lub taksany powodują obwodową neuropatię indukowaną 
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INTRODUCTION

Cancers constitute a large and heterogeneous group 
of malignant tumours, and are responsible for one 
in every six deaths worldwide. The most important 

risk factors include smoking, alcohol consumption, obesi-
ty, lack of physical activity, unhealthy diets, infections, and 
sun exposure (Schwartz, 2024). Various treatment options 
are available, including radiotherapy, surgery, chemother-
apy, gene or stem cell therapy, photodynamic therapy, and 
nanoparticle-based approaches (Kaur et al., 2023). The side 
effects of cancer therapy are often severe and may affect 
multiple systems, particularly the nervous system (Schir-
rmacher, 2019). Various neurological deficits may occur 
at the initiation of therapy or many years after treatment. 
This paper focuses on neurological complications associat-
ed with selected therapies used in ovarian, lung, and breast 
cancers. These cancer types have been chosen for analysis 
due to their high mortality rates and frequent involvement 
of the central nervous system.

MATERIALS AND METHODS

Search strategy

A comprehensive search was conducted across electronic 
databases, including PubMed, Scopus, and the Web of Sci-
ence, to identify English-language articles in accordance 
with the Preferred Reporting Items for Systematic reviews 
and Meta-Analyses (PRISMA) recommendations (Fig. 1). 
Key terms and Medical Subject Headings (MeSH) related to 
neurological complications of cancer treatment were used: 
“treatment”, “neurological complications”, “ovarian cancer”, 
“lung cancer”, “breast cancer”, “postoperative neurological 
complications”, “chemotherapy”, “radiotherapy”, “immu-
notherapy”, “chemoradiotherapy”, “electrochemotherapy”, 
“carboplatin”, “cisplatin”, “paclitaxel”, “PARP inhibitors”, 
“whole-brain radiotherapy”, “stereotactic radiosurgery”, 
“chemotherapy-induced peripheral neuropathy”, “PD-1  
inhibitors”,  “ intensity-modulated radiotherapy”,  
“proton beam therapy”, and “hormonal therapy”. Biblio-
graphic research was conducted in August 2025 and was lim-
ited to papers published between 2008 and 2025. Sixty-seven  
articles, including both open-access and subscription-based 
publications, were included for further analysis. To avoid 
excluding essential studies, the search was not restricted by 
publication type or study design.

RESULTS

Ovarian cancer therapy

More than two-thirds of ovarian cancer patients are diag-
nosed with stage III or IV disease, with the extent of resid-
ual disease following surgical debulking being the key prog-
nostic factor; therefore, patients opt for primary laparotomy 
when their medical condition permits (Berek et al., 2021). 
Neurological postoperative complications include stroke, 
delirium, and transient agitation. The specific mechanism 
of stroke remains unknown (Egger et al., 2020). The ad-
ditional performance of pelvic and para-aortic lymphad-
enectomy was not associated with a significant increase in 
neurological adverse events (Harter et al., 2019). In cases 
requiring additional chemotherapy, the standard approach 
combines a platinum agent (carboplatin or cisplatin) with 
a taxane (paclitaxel or docetaxel) (Ngoi et al., 2022).
The most common adverse events (AEs) of first-line che-
motherapy (Tab. 1) include sensory and motor neuropathy, 
insomnia, fatigue, and neuropsychiatric symptoms such as 
cognitive dysfunction. Studies show that these side effects 
are still frequently reported even 42 months after treatment 
(Beesley et al., 2022).
Docetaxel is preferred over paclitaxel when early sensory 
neuropathies arise, owing to its lower neurotoxicity (Berek 
et al., 2021). The major AEs of paclitaxel are neurotoxicity 
and bone-marrow toxicity, probably related to systemic expo-
sure, although the exact mechanism remains unclear (Ngoi 
et al., 2022). In a clinical trial in which cisplatin and paclitaxel 
were administered, intraperitoneal therapy caused more se-
vere neurological events than intravenous therapy. Accord-
ing to the Common Terminology Criteria for Adverse Events 
(CTCAE) version 5.0, grade 1 indicates mild complications 
requiring only observation; grade 2 refers to complications 
requiring medical intervention; grade 3 denotes severe and 
significant but not life-threatening complications; grade 4 in-
dicates life-threatening AEs; and grade 5 refers to complica-
tions leading to death (de Jong et al., 2023). The combination 
of paclitaxel with carboplatin in women with advanced ovar-
ian cancer demonstrated comparable efficacy to the cisplatin-
paclitaxel regimen, but the former showed lower neurotox-
icity and was therefore the preferred alternative (Bukowska  
et al., 2015).
Neoadjuvant chemotherapy, a pre-surgical treatment strate-
gy for advanced ovarian cancer, aims to reduce tumour size 
and enhance outcomes (Berek et al., 2021).

chemioterapią, a leki – inhibitory PD-1 – toksyczność neurologiczną związaną z układem odpornościowym. Głównymi 
powikłaniami terapii raka piersi są obwodowa neuropatia indukowaną chemioterapią, zaburzenia poznawcze, udar, 
encefalopatia, przewlekły ból i pleksopatia ramienna. Wiele mechanizmów neurotoksyczności nie zostało jeszcze 
wyjaśnionych, a wiedza o powikłaniach krótko- i długoterminowych leczenia onkologicznego wymaga dalszego rozwoju.

Słowa kluczowe: rak jajnika, rak płuca, rak piersi, powikłania neurologiczne
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Paclitaxel with carboplatin causes sensory and motor neu-
ropathy, with higher incidences observed in women re-
ceiving paclitaxel on a weekly schedule (Ngoi et al., 2022).  
Neuropathy associated with weekly paclitaxel appeared 
more gradual and persisted longer after therapy completion. 
However, the likelihood of developing high-grade neurop-
athy during weekly versus tri-weekly paclitaxel treatment is 
statistically insignificant (Ngoi et al., 2022).
Retrospective comparison of dose-dense weekly paclitax-
el and low-dose tri-weekly cisplatin showed that women 
who underwent dose-dense weekly paclitaxel experienced 
several AEs, including peripheral neuropathy among them 
(28.1% of cases), primarily at grade 1 or 2 severity (accord-
ing to CTCAE v5.0) (Cheng et al., 2019).
Although platinum-based treatment has long been the stan-
dard approach for treating ovarian cancer, recent advances 

have introduced new agents. One such drug is bevacizum-
ab, an anti-VEGF antibody. Adding bevacizumab to car-
boplatin-paclitaxel regimens in FIGO stage III/IV patients 
causes mild adverse events such as headaches, categorised 
as grade 1 or 2 according to CTCAE v5.0 (Zhang et al., 
2023). The most severe adverse event attributed to bevaci-
zumab was a grade 4 intracranial haemorrhage in one pa-
tient (Coleman et al., 2017).
Poly (ADP-ribose) polymerase (PARP) inhibitors represent 
a novel therapy for recurrent ovarian cancer and are associ-
ated with relatively mild neurological complications. Head-
ache affects 26% of women treated with niraparib, 25% – 
with olaparib, and 18% – with rucaparib (LaFargue et al., 
2019). Dizziness is reported in 17%, 13%, and 15% of cas-
es, respectively (LaFargue et al., 2019). The incidence of in-
somnia is highest in patients using niraparib, followed by 

Fig. 1. PRISMA flow diagram of studies on neurological complications associated with selected cancer therapies

Identification

Screening

Inclusion

Reports sought for retrieval (n = 240)

Eligibility Reports assessed for eligibility (n = 240)

Reports excluded:
•	 not relevant to research questions  

and aims (n = 141)
•	 studies not in English language (n = 17)

•	 animal study (n = 8)

Reports not retrieved (n = 0)

Reports screened (n = 2,253)

Reports included in review (n = 93)

Reports excluded (n = 2,013)

PRISMA flow diagram

Records identified through database search 
(PubMed, Scopus, Web of Science) (n = 2,714) 

Records removed before screening:
•	 duplicate records removed (n = 358)

•	 records removed for other reasons (n = 3)

Drug/regimen Clinical setting Most common neurological complications

Carboplatin + paclitaxel
(Cheng et al., 2019)

First-line chemotherapy after primary debulking 
surgery for advanced (FIGO III/IV) disease

Sensory/motor neuropathy, insomnia, fatigue,  
cognitive dysfunction

Cisplatin + paclitaxel (intraperitoneal)
(Bukowska et al., 2015)

First-line intraperitoneal therapy for advanced  
ovarian cancer Sensory/motor neuropathy, insomnia, fatigue

Bevacizumab + carboplatin/paclitaxel
(Zhang et al., 2023)

Added to first-line therapy in FIGO III/IV to target 
angiogenesis Headache, rarely intracranial haemorrhage

PARP inhibitors (niraparib, olaparib, rucaparib)
(LaFargue et al., 2019) Recurrent platinum-sensitive ovarian cancer Headache, insomnia, dizziness

Mirvetuximab soravtansine-gynx (MIRV)
(Moore et al., 2004) Recurrent FRα-positive epithelial ovarian cancer Fatigue, headache, peripheral neuropathy

Pegylated liposomal doxorubicin (PLD)
(Newhouse et al., 2023)

Recurrent platinum-sensitive or platinum-resistant 
epithelial ovarian cancer

Neurological event rates uncertain; little to no clear 
difference compared with controls

FIGO – International Federation of Gynaecology and Obstetrics; FRα-positive – folate receptor alpha-positive.
Grades according to the Common Terminology Criteria for Adverse Events (CTCAE v5.0).

Tab. 1. Ovarian-cancer-directed therapies, the specific clinical settings in which they are used, and their most common neurological complications
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those treated with rucaparib and then olaparib. Although 
typically mild, these symptoms may significantly affect 
quality of life. Overactivation of PARP enzymes can lead 
to neuronal damage similar to that observed in neurode-
generative disorders. Preclinical studies suggest that such  
effects may be mitigated with PARP1 inhibitors, but not with 
PARP2 inhibitors (LaFargue et al., 2019). Combining PARP 
inhibitors with different chemotherapy drugs has been ex-
plored to enhance treatment response and effectiveness. 
In a phase 2 clinical trial, individuals in the combination 
group (olaparib, carboplatin, and paclitaxel) experienced 
more headaches and peripheral neuropathy than patients 
in the olaparib, carboplatin, or paclitaxel alone groups  
(LaFargue et al., 2019).
Recurrent ovarian cancer expressing folate receptor alpha 
(FRα) can be treated with mirvetuximab soravtansine-gynx 
(MIRV), an antibody-drug conjugate. Treatment appears to 
be well tolerated by patients. During therapy, mostly low-
grade AEs, such as fatigue, headache, or peripheral neurop-
athy, are reported (Moore et al., 2024).
Pegylated liposomal doxorubicin (PLD) is a chemother-
apeutic agent currently used for the treatment of women 
with recurrent ovarian cancer. Evidence regarding neuro-
logical events occurring during therapy with PLD in combi-
nation with conventional chemotherapy in patients with re-
current platinum-sensitive epithelial ovarian cancer (EOC) 
is very uncertain (Newhouse et al., 2023).
In recurrent platinum-resistant EOC, when PLD combined 
with conventional chemotherapy was compared with PLD 
alone, the combination may result in little to no difference 
in neurological events (low-certainty evidence). When PLD 
alone was compared with other conventional chemother-
apies, evidence regarding the incidence of neurological 
events was very uncertain (Newhouse et al., 2023).

Lung cancer therapy

Lung cancer is a rapidly progressive disease often diagnosed 
at a late stage, and neurological symptoms may be observed 

even before the diagnosis of a primary tumour because of 
metastasis or paraneoplastic processes such as subacute cer-
ebellar syndrome. Many systemic therapies may cause ner-
vous system toxicity, and some may limit function and sig-
nificantly affect quality of life (Tab. 2). The most common 
is chemotherapy-induced peripheral neuropathy (CIPN), 
which occurs after treatment with platinum agents or tax-
anes, but also ALK inhibitors and PD-1 inhibitors. Most of-
ten, it presents as sensory or motor neuropathy (Argyriou 
et al., 2017). Symptoms typically occur symmetrically and 
include sensory and pain symptoms (dysaesthesia) as well 
as tingling and numbness, which tend to worsen over time. 
General motor weakness and muscle cramps may subse-
quently develop, particularly in patients treated with tax-
anes. The diagnosis of CIPN is based on clinical symptoms 
and patient examination. There are no proven meth-
ods to prevent this complication (Hershman et al., 2014).  
Management most often involves reducing the dose, de-
laying treatment, or even discontinuing treatment with the  
causative agent.
PD-1 inhibitors are increasingly used in the treatment of 
lung cancer and may cause rare but potentially serious im-
mune-related adverse events (irAEs), such as Guillain–Bar-
ré-like syndrome, polyradiculitis, myopathy, and myasthe-
nia gravis or cytokine-release-associated encephalopathy, 
occurring in up to 5% of patients (Johnson et al., 2019; Kao 
et al., 2017; Zimmer et al., 2016). In comparison, confu-
sional states were reported in 17.09%, insomnia in 11.94%, 
and delirium in 7.09% (Johnson et al., 2019). The basic 
pathomechanism and the exact incidence of neurological 
complications in this group of patients are not fully under-
stood (Johnson et al., 2019; Kao et al., 2017; Mirabile et al., 
2019; Zimmer et al., 2016). Immune-mediated neurologi-
cal syndromes affect approximately 6.1% of patients receiv-
ing PD-1 inhibitors (Schneider, 2021). Their presentation 
shows certain discrepancies; for example, in Guillain–Bar-
ré-like syndrome, both protein levels and white blood cell 
counts are elevated in cerebrospinal fluid (Johnson et al., 
2019). Myasthenia gravis may co-occur with myocarditis 

Drug/class Most common clinical context Neurological adverse effects

Platinum compounds and taxanes (chemotherapy)
(Argyriou et al., 2017) Chemotherapy for NSCLC Symmetrical sensory and motor neuropathy, dysaesthesia, 

numbness, muscle cramps, motor weakness

PD-1 inhibitors (e.g. pembrolizumab)
(Kao et al., 2017) Immunotherapy for NSCLC and other cancers

Guillain–Barré-like syndrome, polyradiculitis, myopathy, 
myasthenia gravis, encephalopathy, confusion, 

insomnia, delirium
ALK/ROS1 inhibitors (1st/2nd generation;  

e.g. crizotinib, ceritinib)
(Kauffmann‑Guerrero et al., 2020)

Targeted therapy for ALK/ROS1 mutations in NSCLC Visual disturbances, fatigue, headache, neuropathy, 
dizziness, taste disturbances, limb pain

Alectinib
(Zhou et al., 2019) Targeted therapy for ALK mutations Nausea, myalgia, headache

Brigatinib
(Descourt, 2019) Targeted therapy for ALK mutations Nausea, headache

Lorlatinib (3rd generation ALK inhibitor)
(Chu, 2024)

Targeted therapy for ALK mutations  
with CNS involvement

Peripheral neuropathy, cognitive and mood changes, 
seizures, sleep disturbances

CNS – central nervous system; NSCLC – non-small cell lung cancer.

Tab. 2. Lung-cancer-directed therapies, the specific clinical settings in which they are used, and their most common neurological complications
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and myositis, reaching a high (62.5%) mortality rate (John-
son et al., 2019). Neurotoxicity following treatment with 
PD-1 inhibitors occurs early (median time to onset is  
3 months). Myasthenia gravis may present hyperacutely, 
and the clinical picture may be severe due to respiratory 
failure (Johnson et al., 2019).
The presence of suggestive irAE symptoms requires rapid 
and close cooperation between the oncologist and neurol-
ogist to perform differential diagnosis (including nervous 
system involvement by the neoplastic process and parane-
oplastic syndromes), followed by individualised decision-
making. Treatment should be based on toxicity grading.  
In grade  1, the drug may be continued (i.e. myasthe-
nia, Guillain–Barré syndrome), have a lowered threshold  
(peripheral neuropathy) or held (meningitis, encephalopa-
thy). In grade 2, treatment and subsequent resumption are 
possible in some cases (neuropathy, myasthenia) only after 
adverse reactions have resolved or toxicity has regressed to 
grade 1 (Schneider et al., 2021).
Corticosteroids may be administered in some cases, includ-
ing Guillain–Barré-like syndrome (whereas in idiopathic 
Guillain–Barré syndrome they are not recommended). Once 
symptoms have resolved or improved to grade 1, reintro-
duction of PD-1 inhibitors may be considered with extreme 
caution (especially in patients who have experienced early-
onset adverse reactions). In grade 3 complications, PD-1 
inhibitor therapy should be discontinued, and high-dose 
corticosteroids are recommended for neuropathy or en-
cephalitis. Grade 4 toxicity justifies permanent discontin-
uation of treatment with PD-1 inhibitors (Schneider et al., 
2021).
Radiation damage occurring after radiotherapy for lung 
cancers and their metastases is classified in a manner that 
helps predict reversibility (Giglio and Gilbert, 2010). Symp-
toms may occur during or immediately after radiotherapy, 
often manifesting as headache, nausea, and vomiting due 
to damage to capillaries. Late radiation damage occurs af-
ter 6 months in the form of various lesions, with focal areas 
of necrosis being particularly significant and characteristic. 
Such changes are most often irreversible, and the most se-
vere forms lead to severe dementia and, ultimately, death 
(Giglio and Gilbert, 2010).
Factors increasing the risk of leukoencephalopathy and cog-
nitive impairment include radiation dose, older age, brain 
volume exposed to radiation, and the combination of ra-
diotherapy and chemotherapy. Two therapeutic options are 
used for radiotherapy of cerebral metastases – whole-brain 
radiotherapy (WBRT) and stereotactic radiosurgery (SRS), 
with focal high-dose radiotherapy delivered in 1–5 fractions 
(Sands et al., 2020). WBRT may cause deterioration in cog-
nitive functions such as motor control, verbal fluency, im-
mediate and delayed recall, processing, recognition, and 
delayed memory (Brown et al., 2016). Phase 3 randomised 
trials comparing SRS with a combination of WBRT and SRS 
(Brown et al., 2016), WBRT with postoperative SRS (Brown 
et al., 2017), and SRS with surgery versus WBRT (Kayama 

et al., 2018) revealed reduced cognitive decline after SRS 
alone while maintaining similar survival rates. Early WBRT 
studies showed severe dementia in 11% of patients undergo-
ing this therapy. SRS has become a first-line option for pa-
tients with limited brain metastases. However, it poses chal-
lenges for patients with extensive metastases and certain 
histological subtypes, such as small-cell lung cancer (Sands 
et al., 2020). A large (n = 508) randomised trial showed that 
in patients with brain metastases treated with WBRT, cog-
nitive function improved after memantine, although statis-
tical significance was reached only at some endpoints, such 
as delayed time to cognitive decline. A significant limitation 
of this study was the high drop-out rate and high disease-
related mortality (Laack et al., 2019). An alternative strate-
gy to preserve cognitive function was to plan radiotherapy 
avoiding the region of the hippocampus. Preliminary results 
from a randomised phase 3 trial comparing standard WBRT 
with hippocampal-avoidance WBRT, with memantine ad-
ministered in both groups, indicate a lower risk of cognitive, 
coding, and consolidation decline four months after WBRT 
when hippocampal avoidance is used. Focal SRS, despite its 
effectiveness and lower risk of cognitive decline, may result 
in radiation necrosis, leading to clinical manifestations such 
as headaches, nausea, seizures, focal neurological deficits, 
and cognitive changes (Vellayappan et al., 2018). Due to the 
difficulty of distinguishing radiation necrosis from cancer 
recurrence using standard imaging methods, it is difficult 
to estimate the true incidence of necrosis; prevalence is esti-
mated at 5.4% (Sneed et al., 2015). Dose fractionation com-
pared with single-fraction SRS for brain metastases larger 
than 2 cm has been shown to reduce the incidence of ne-
crosis from 20% to 8% (Minniti et al., 2016). Bevacizum-
ab, a monoclonal antibody targeting vascular endothelial 
growth factor A (VEGF-A), may reduce the likelihood of 
post-radiation necrosis (Delishaj et al., 2017).
Radiation may also cause damage to the spinal cord, ei-
ther early or in a late-delayed form. Lhermitte’s sign was 
observed in 121 of 1,171 (10.3%) patients who were treat-
ed with radiotherapy (Giglio and Gilbert, 2010). The aver-
age onset time was 3 months, and the symptom was more 
likely to occur when the dose of radiation administered 
to the spinal cord exceeded 48.9 Gy. In late radiation my-
elopathy, clinical and imaging improvement is rarely pos-
sible. Patients may experience paraparesis, loss of sensation 
in the lower limbs, Brown-Séquard syndrome, and bladder 
or bowel dysfunction (Uchida et al., 2009). Clinical data on 
treatment are scarce, and the most common first-line op-
tion is corticosteroids. Bevacizumab, based on small clini-
cal studies, may support recovery (Levin et al., 2011). Due 
to the anatomical location of lung cancer, radiation-relat-
ed complications may also include damage to nerve plexus-
es (brachial and lumbosacral) and peripheral nerves, which 
can also be divided into early and late delayed. Early-delayed 
brachial plexopathy is generally reversible, whereas the late 
form is usually progressive and leads to irreversible disabil-
ity (Giglio and Gilbert, 2010). However, the clinical picture 
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hypoaesthesia, sensory disturbances, and later upper-limb 
weakness due to a lower motor neuron lesion. The great-
est risk factor for this complication is a total radiation dose  
exceeding 55 Gy (Harris, 2024).
Another side effect of chemo- and radiotherapy used in 
breast cancer patients is insomnia (Rades et al., 2021).
Cognitive impairment following breast cancer treatment 
occurs in 21% to 44% patients, depending on the assess-
ment method (higher incidence in self-reports than in neu-
ropsychological tests), age (higher prevalence in women 
over 65 years), presence of pretreatment cognitive impair-
ment, and use of chemotherapy, although some contraindi-
cating data exist (Dijkshoorn et al., 2021; Kim et al., 2025; 
Whittaker et al., 2022). Notably, some patients (from 15% 
to 31%) improve after treatment (Dijkshoorn et al., 2021). 
The prevalence of cognitive impairment tends to decrease 
over time, although fluctuations are reported (Dijkshoorn 
et al., 2021; Whittaker et al., 2022). In women older than 60, 
reduced visuospatial working memory and sustained atten-
tion were significantly associated with greater frailty, while 
increased cognitive concerns correlated with lower quality 
of life (Kim et al., 2025).
CIPN is one of the most common side effects, and its sever-
ity usually correlates with the accumulation of neurotoxic 
substances such as platinum compounds, vinca alkaloids, 
taxanes, proteasome inhibitors, and thalidomide (Alberti 
et al., 2022; Najafi et al., 2021). CIPN occurs in up to 80% 
of patients treated with paclitaxel or oxaliplatin and can sig-
nificantly reduce quality of life (Hu et al., 2019). According 
to the 2020 American Society of Clinical Oncology (ASCO) 
guidelines, no agents are recommended for the prevention 
of CIPN (Loprinzi et al., 2020). As first-line treatment, du-
loxetine, a serotonin-noradrenaline reuptake inhibitor, is 
recommended (Battaglini et al., 2018; Knoerl et al., 2024), 
as it is effective in slightly more than half of patients with 
CIPN (Staurengo-Ferrari et al., 2022). Some studies indicate 
that pregabalin, gabapentin, and venlafaxine are also effec-
tive in controlling this complication (Farshchian et al., 2018; 
Knoerl et al., 2024; Salehifar et al., 2020). Efficacy and safe-
ty analyses of pregabalin and duloxetine showed that both 
drugs were well tolerated, but a 60 mg dose of duloxetine 
was inferior to a 150 mg dose of pregabalin (Salehifar et al., 
2020). Another study showed that duloxetine produced 
a greater reduction in motor neuropathy and neuropathic 
pain grade than venlafaxine (Salehifar et al., 2020).
Taxanes and vinca alkaloids often affect the motor com-
ponent of the nervous system, and vinca alkaloids, in ad-
dition, affect the autonomic component (Tab. 3). Neuro-
pathic pain is most often caused by proteasome inhibitors 
(Alberti et al., 2022). Paclitaxel in combination with an-
thracyclines significantly reduces mortality in breast cancer  
(Ibrahim et al., 2022; Stache et al., 2023), but in 53% cas-
es causes sensory, motor, and autonomic symptoms (Katz 
et al., 2024). Peripheral polyneuropathy is a common com-
plication of taxane use (Alberti et al., 2022; Bennedsgaard 
et al., 2022; Ibrahim et al., 2022; Najafi et al., 2021; Stache 

in both forms is similar and includes sensorimotor deficits 
in the upper limb. Myokimic discharges on electromyogra-
phy and the absence of severe pain are typical signs of radi-
ation injury. Magnetic resonance imaging helps visualise the 
tumour and its anatomical relationship to the plexus (Bow-
en and Seidenwurm, 2008). In difficult cases, plexus biopsy 
may also be necessary. Treatment aims to reduce symptoms 
and includes corticosteroids, analgesics, and physiotherapy.

Breast cancer therapy

Breast cancer is the most common cancer in women world-
wide (Li et al., 2025). Owing to early disease detection and 
advances in therapy, the current 5-year survival rate ex-
ceeds 80% (Hamood et al., 2018; Leysen et al., 2019; Li et al., 
2025). Consequently, post-treatment quality of life is be-
coming increasingly important (Hamood et al., 2018; Ley-
sen et al., 2019). Some of the main neurological compli-
cations of breast cancer therapy include neuropathic pain, 
CIPN, cognitive impairment (Bennedsgaard et al., 2022; 
Hekmatnia et al., 2022), stroke, and encephalopathy (Hek-
matnia et al., 2022).
Neuropathic pain was found to be predominant, with a high 
proportion (approximately 40%) of mixed pain (peripher-
al/central) (Leysen et al., 2019). An important risk factor 
for central pain is hormonal therapy, such as aromatase in-
hibitors or selective oestrogen receptor modulators (Ley-
sen et al., 2019). Pain is frequently reported after surgical 
treatment (Chan et al., 2020; Hamood et al., 2018; La Cesa 
et al., 2018), with incidence ranging from 13 to 70%. Post-
mastectomy pain syndrome is defined as persistent pain in 
the anterior chest, axilla, and/or medial arm. In approxi-
mately half of patients, it becomes chronic, defined as last-
ing more than 3 months (Shiraishi et al., 2022). Factors that 
increase the risk of chronic pain two years after surgery in-
clude specific surgical techniques, younger age, higher body 
mass index, bilateral reconstruction, adjuvant radio- or che-
motherapy, anxiety, and preoperative pain (Shiraishi et al., 
2022). Preoperative depression was also correlated with 
greater intensity of persistent pain (Shiraishi et al., 2022), 
and psychotic or neurological disorders influence long-last-
ing complaints. Intercostobrachial neuropathy develops in 
more than 50% of patients, followed by allodynia and burn-
ing pain (La Cesa et al., 2018). Other symptoms reported by 
patients include hypoaesthesia, paraesthesia, and a sensa-
tion of swelling in the arm. Axillary lymph node dissection 
increases the risk of intercostobrachial neuropathy (La Cesa 
et al., 2018). Long-term complications of mastectomy in-
clude phantom pain (Björkman et al., 2017; La Cesa et al., 
2018) and sensory disturbances (Björkman et al., 2017). 
In general, surgical treatment is more likely to cause pain 
than chemotherapy; however, when pain occurs after che-
motherapy, it is more severe than postoperative pain (Ben-
nedsgaard et al., 2022).
Adjuvant radiotherapy may cause brachial plexopathy, al-
though this is a rare complication. It manifests as ipsilateral 
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et al., 2023), with an incidence of 68.1% after three months 
of chemotherapy (Stache et al., 2023). Other side effects in-
clude deterioration in cognitive functions such as attention,  
executive function, and depression (Ibrahim et al., 2022).
In studies comparing paclitaxel and docetaxel with nab-pa-
clitaxel, paclitaxel and docetaxel primarily caused motor 
and autonomic symptoms, whereas nab-paclitaxel was as-
sociated with numbness in the hands or feet related to sen-
sory dysfunction and was also linked to more severe CIPN 
(Mo et al., 2022).
Another study comparing paclitaxel and nab-paclitaxel 
concluded that breast cancer patients treated with nab-pa-
clitaxel as first-line chemotherapy experienced a significant-
ly higher rate of CIPN than those who received paclitax-
el as part of a sequential treatment regimen (Guo et al., 
2022). However, another study reported that nab-paclitax-
el, compared with paclitaxel, has a similar risk of moderate 
or severe sensory peripheral neuropathy, but a higher risk 
of motor peripheral neuropathy, which may be more se-
vere, have earlier onset, and improve over a longer period  
(Kida et al., 2024). The main antibody-drug conjugates 
used in breast cancer treatment are trastuzumab emtansine  
(T-DM1), trastuzumab deruxtecan (T-DXd), and sacitu-
zumab govitecan (SG). T-DM1, an antibody-drug conju-
gate composed of the cytotoxic agent DM1 conjugated to 
trastuzumab, is used in metastatic HER2-positive breast 
cancer. Although neurological complications are uncom-
mon, peripheral neuropathy and intracranial haemorrhage 
may occur. Three cases of haematomas have been reported 
in connection with T-DM1 and remote radiotherapy (Vilela 
et al., 2018). A meta-analysis evaluating trastuzumab-spe-
cific adverse reactions shows relatively mild adverse effects, 
such as fatigue (46.4%) and headache (29.4%) (Liang et al., 
2023). Pembrolizumab, a programmed cell death protein 1 
inhibitor, one of the main drugs used in the treatment of tri-
ple-negative breast cancer, may cause headache and, much 

less frequently, Guillain–Barré syndrome and autoimmune  
encephalitis (Cherukuri et al., 2025; Modi et al., 2024).

CONCLUSION

Oncological treatment is becoming increasingly effective, 
but new challenges arise as survivors face numerous side 
effects. Neurotoxicity is a common complication of cancer-
directed treatment. This review summarises neurological 
complications in patients who have undergone treatment 
for ovarian, lung, and breast cancers. Recent data highlight 
a variety of side effects affecting the central and peripheral 
nervous systems, including stroke, delirium, headache, ep-
ileptic seizures, cranial nerve injury, insomnia, drowsiness, 
fatigue, dementia, CIPN, myopathy, and pain. Undoubted-
ly, neurological complications have a negative impact on pa-
tients’ quality of life; therefore, it is essential to investigate 
measures that may reduce the risk of side effects.
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Drug Most common clinical context Side effects

Hormonal therapy (e.g. aromatase inhibitors, SERMs)
(Leysen et al., 2019) Adjuvant treatment Increased risk of central neuropathic pain, headache, 

insomnia, somnolence

Paclitaxel
(Hu et al., 2019; Mo et al., 2022) Combination treatment with anthracyclines CIPN, sensory, motor, and autonomic symptoms, 

cognitive impairment, depression

Trastuzumab emtansine (T-DM1)
(Vilela et al., 2018) Treatment of metastatic HER2-positive breast cancer Rare peripheral neuropathy, rarely intracranial 

haemorrhage

Trastuzumab deruxtecan (T-DXd)
(Liang et al., 2023) Treatment of HER2-positive breast cancer Fatigue, headache 

Sacituzumab govitecan (SG)
(Tan et al., 2025) Treatment of triple-negative breast cancer Headache, dizziness

Pembrolizumab
(Cherukuri et al., 2025; Modi et al., 2024)

Treatment of triple-negative breast cancer  
(PD-1 inhibitor)

Headache, rarely Guillain–Barré syndrome, 
autoimmune encephalitis

Carboplatin + docetaxel
(Vasey et al., 2001)

First-line treatment in patients who develop early 
sensory neuropathy Peripheral neuropathy

CIPN – chemotherapy-induced peripheral neuropathy.

Tab. 3. Neurological adverse effects of the most common used chemotherapeutic agents in breast cancer
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