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ABSTRACT

Chemotherapy-induced peripheral neuropathy remains a major complication in pediatric cancer, with disrupted somatosensory
and nociceptive processing being a key aspect. This review synthesizes empirical studies on alterations in somatosensory and
nociceptive processing in children and adolescents with cancer. We conducted this review in accordance with PRISMA 2020
guidelines and preregistered it in PROSPERO. A systematic search was performed in MEDLINE, CINAHL, and Web of Science
in April 2025. Eligible studies were screened by two independent reviewers and synthesized narratively. Risk of bias was assessed
using the Newcastle Ottawa Quality Assessment Scale for Case-Control Studies. Nine studies met the inclusion criteria, all
using cross-sectional designs and quantitative sensory testing (QST) or other pain protocols. Overall, findings suggest altered
somatosensory processing in this population, with higher mechanical and thermal detection thresholds in patients compared to
controls. Findings on nociceptive processing were more heterogeneous, with most studies suggesting unaltered pain sensitivity in
the lower pain range and increased sensitivity in the higher pain range, highlighting increased pain vulnerability to more intense
pain stimuli following cancer and its treatment. This review reveals a pattern of decreased somatosensory processing and increased
nociceptive processing in pediatric patients/survivors with cancer, likely attributable to damage of peripheral nervous tissues as
well as central sensitization.

1 | Introduction pediatric cancer to as high as 85% [2, 3]. However, many

chemotherapeutic agents used in the treatment of pediatric

Chemotherapy is considered one of the most common and
effective forms of treatment for pediatric cancer, with most
patients receiving some form of chemotherapy during their
cancer treatment [1]. Fortunately, advances in chemotherapeutic
regimens over the last few decades raised survival rates for

cancer, including paclitaxel, cisplatin, and vincristine, are
commonly linked to the development of chemotherapy-
induced peripheral neuropathy (CIPN), which results from
peripheral nerve damage due to treatment with those specific
drugs [1, 4].

Abbreviations: CDT, cold detection threshold; CIPN, chemotherapy-induced peripheral neuropathy; CPT, cold pain threshold; DMA, dynamic mechanical allodynia; HPT, heat pain threshold; MDT,
mechanical detection threshold; MPS, mechanical pain sensitivity; MPT, mechanical pain threshold; PHS, paradoxical heat sensations; PPT, pressure pain threshold; PTT, pain tolerance threshold;
QST, quantitative sensory testing; TSL, thermal sensory limen; VDT, vibration detection threshold; WDT, warm detection threshold; WUR, wind-up ratio.
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CIPN is associated with motor, autonomic, and sensory
impairments [1, 4, 5], among which the disturbed afferent
processing of somatosensory and nociceptive input represents
a key aspect. This disturbed somatosensory and nociceptive
processing can result in neuropathic pain, heightened pain
vulnerability, and lasting reductions in quality of life [4, 6, 7].
Similar changes have been observed in adults affected by cancer,
with studies reporting reduced somatosensory processing and
indication of increased nociceptive processing [8-10]. Given
that sensory and nociceptive processes are especially vulnerable
during childhood and adolescence, as these periods represent
critical phases of development [11], we expect similar, if not
greater, disturbances in children and adolescents with cancer.

Alterations in somatosensory and nociceptive processing are
commonly assessed using quantitative sensory testing (QST;
[12]), a standardized method to evaluate sensory nerve function
through the application of controlled stimuli. QST, which has
more recently also been applied in children and adolescents
[13], offers an opportunity to investigate underlying mechanisms
of disturbances in somatosensory and nociceptive processing
through measures such as detection and pain thresholds and
temporal summation [12]. While several studies have examined
somatosensory and nociceptive processing in patients and
survivors with pediatric cancer, no systematic synthesis of these
findings exists.

We thus conducted a systematic review examining how exposure
to pediatric cancer treatment affects somatosensory and
nociceptive processing. Notably, the existing literature is
dominated by cross-sectional studies, which limit our ability
to disentangle the effects of cancer itself from those of cancer
treatment (e.g., chemotherapy and/or radiotherapy). We also
review the evidence of potential moderating variables that have
been investigated in the studies included.

2 | Methods

This systematic literature review was conducted in accordance
with the updated PRISMA 2020 guidelines [14], and the
PRISMA checklist for this review is included in the Supporting
Information Material. Our review protocol was preregistered
with PROSPERO (CRD420251025396) prior to title and abstract
screening. During the screening process, we decided to use the
Newcastle Ottawa Quality Assessment Scale for Case-Control
Studies for risk-of-bias assessment.

2.1 | Search Strategy

Following an initial scoping search on the research topic to
determine the breadth of the existing literature, a comprehensive
database search strategy was developed. The strategy was
designed to identify studies that used quantitative sensory testing
(QST) and related approaches in children with cancer.

Systematic searches were conducted in April 2025 in the
following databases, starting from inception: MEDLINE (via
PubMed and EBSCO), CINAHL (EBSCO), and Web of Science
Core Collection (Clarivate). All retrieved records were imported

into Citavi for reference management, where initial duplicate
removal was performed. Full database-specific search strategies,
including all filters, Boolean operators, and search terms, are
provided in the Supporting Information Materials.

2.2 | Study Selection

Inclusion and exclusion criteria were established based on
the PI.C.O. framework, focusing on Population, Intervention,
Comparison, and Outcome to ensure a focused and systematic
approach to study selection [15]. Studies were only included if
they were (i) original peer-reviewed empirical research papers,
involving (ii) patients or survivors with pediatric cancer, who
are undergoing or had undergone (iii) some form of oncology
treatment (e.g., chemotherapy), included (iv) a control or
reference group for comparison, and reported on (v) experimental
pain or somatosensory responses or quantitative sensory
outcomes (e.g., pain thresholds, or other QST parameters).
Non-original research (e.g., literature reviews, commentaries)
as well as case reports, books/book chapters, and letters to the
editor were excluded, as well as studies on non-human subjects.

Titles and abstracts of all retrieved records were screened inde-
pendently by two reviewers (J.S., L.W.) to identify potentially eli-
gible studies. Full-text articles were then assessed for inclusion by
the same two reviewers. Any discrepancies during either screen-
ing phase were resolved through discussion with a third reviewer
(M.K., experimental pain expert) until consensus was reached.

Following the full-text review, backward reference screening
of all included studies was conducted to identify additional
relevant articles. Studies identified through this manual search
were recorded in the PRISMA 2020 flow diagram under
“Identification of studies via other methods” (Figure 1).

2.3 | Data Extraction and Analysis

Extracted information included study characteristics (e.g.,
authorship, year, study design), population details (e.g., sample
size, age range, cancer type), study aims, type of cancer treatment
(e.g., chemotherapy), experimental protocol to assess somatosen-
sory and nociceptive processing, comparator information,
outcome measures, and key findings (see Tables 1.8.8 and 2).

Given the anticipated heterogeneity in study design, experimen-
tal protocols to assess somatosensory and nociceptive processing,
and outcome measures were narratively summarized and are pre-
sented in a structured manner: effects on detection thresholds, on
pain thresholds, and on suprathreshold pain responses. Results
were thematically categorized to identify common patterns and
differences across studies, and report on outcome trends. No data
conversions or specific preparation methods were required for
narrative synthesis. Missing information was reported as such in
the summary tables and described narratively where relevant.

Most studies included in this review also systematically
considered potential moderating variables (e.g., demographic,
psychological factors) that might influence these somatosensory
and nociceptive outcomes (see Table 1). To account for these
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% Studies included in review (n = 9)
£

FIGURE 1 | PRISMA flow diagram. Note: Reason 1: no experimental pain testing; Reason 2: no control group; Reason 3: no pediatric cancer

population.

potential influences, we reported the results and possible
implications in the Supporting Information Materials.

2.4 | Quality Assessment of Studies

Risk of bias in individual studies was assessed using the Newcas-
tle Ottawa Quality Assessment Scale for Case-Control Studies
[24] applied by two independent reviewers evaluating domains
such as selection, comparability, and exposure. Discrepancies
were resolved through discussion with a third reviewer and QST
expert (M.K.). Results of the risk-of-bias assessment are briefly
reported here, with further details summarized in Table S1 and
available in the Supporting Information Materials.

3 | Results
3.1 | Study Selection and Characteristics

A total of 1490 studies were initially identified using
comprehensive database searches. Following the removal of
duplicates, 1278 unique papers were subjected to the title and
abstract screening process, resulting in 12 studies eligible for full-
text review. After thorough evaluation at the full-text level, five
studies met all inclusion criteria and were retained. In addition,
a backward reference search of the articles included identified
49 additional studies, of which four met all the inclusion criteria.
A total of nine studies were ultimately included in the final
analysis. This selection process is systematically illustrated in the
PRISMA flow diagram (see Figure 1).

The final set of articles was published across various distinct
peer-reviewed journals from 2013 to 2022. Geographically, the
studies were conducted in four different countries, including

Canada [11], Germany [21, 22], Australia [20], and the United
States [16-19, 23], and across six research groups.

3.2 | Risk-of-Bias Assessment

All studies were assessed for risk of bias using the Newcastle-
Ottawa Scale, with six studies rated as low risk [11, 17, 18, 21-23]
and three as moderate risk (see Table S1). The main limitation
identified across studies was selection bias, resulting from
restrictive inclusion criteria, such as excluding participants
with cancer relapses, other medical conditions, or cognitive
impairments, which may limit the generalizability of the
findings. However, given the overall positive quality scores and
consistency of findings across studies, we do not assume that
these biases had a major impact on the results.

3.3 | Participant Characteristics

Across studies, the sample included 496 patients/survivors with
pediatric cancer (48.2% female, 51.8% male), indicating a balanced
sex distribution. At the time of assessment, ages ranged from 5 to
47 years, with the majority of participants (89%) being younger
than 18 years, whereas 11% (n = 57) were aged 18 years or older,
reflecting the retrospective design of four survivor studies [11, 20—
23]. At diagnosis, participants were aged 0-23 years, confirming
that all studies investigated individuals treated during childhood
or adolescence. The mean remission duration among survivors
was 6.8 years. The studies encompassed a heterogeneous mix
of cancer diagnoses and treatment modalities, with 96.8%
having received various forms of chemotherapy (see Table 1).
Information on participants’ neuropathy and chronic pain status
is summarized in Table S2, showing that while neuropathy
was generally assessed in most included studies, chronic pain

Pediatric Blood & Cancer, 2026
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O decreased sensory detection
no sig. difference in sensory detection
W increased sensory detection

Number of Comparisons

CDT WDT MDT VDT TSL
Detection Thresholds Other

FIGURE 2 | Comparisons of (A) detection thresholds and (B) other
sensory detection parameters between pediatric cancer patients/survivors
and healthy controls. Bars represent the number of group comparisons
between the patient sample and healthy controls. For one VDT com-
parison, only the percentage of patients whose mean values were at
least one SD above the mean of a normative sample of healthy children
was reported, and no comparative analysis was performed. The different
coloring of the bars represents how often each type of outcome was found.
CDT: cold detection threshold; WDT: warm detection threshold; MDT:
mechanical detection threshold; VDT: vibration detection threshold; TSL:
thermal sensory limen.

was reported inconsistently, reflecting heterogeneity in study
reporting.

Regarding control groups, four of nine studies used representative
reference values from age- and sex-matched healthy controls
[18, 25-28]. Another four studies actively recruited age- and
sex-matched healthy controls [17, 18, 20, 23]. Jenkins et al. [19]
did not include healthy controls but compared patients receiving
chemotherapy associated with CIPN (n = 56) to those receiving
chemotherapy not associated with CIPN (n = 10); the groups did
not differ in age or sex.

For a more detailed overview of study and participant
characteristics as well as somatosensory outcomes reported
in each study, refer to Tables 1 and 2.

3.4 | Experimental Outcomes

To provide an overview on how exposure to pediatric cancer
treatment affects somatosensory and nociceptive processing,
we divided the outcomes depending on stimulus intensity,
such as detection and pain thresholds as well as responses to
supra(pain)threshold intensities. Moreover, we summarize the
outcomes in Figures 2-4 by displaying the number of group
comparisons that yielded increased, decreased, or unchanged
somatosensory and nociceptive processing.

3.5 | Detection Thresholds

Overall, eight out of nine studies reported group differences in
detection thresholds, with most studies including different stim-
ulus modalities (e.g., thermal, mechanical), resulting in 20 com-
parisons of standard detection thresholds. Two studies assessed

O decreased pain sensitivity
s no sig. difference in pain sensitivity
W increased pain sensitivity

0 I
PPT MPT

CPT HPT

Number of Comparisons

Pain Thresholds Other

FIGURE 3 | Comparisons of (A) pain thresholds and (B) other pain
detection parameters between pediatric cancer patients/survivors and
healthy controls. Bars represent the number of group comparisons
between the patient sample and healthy controls. The different coloring of
the bars represents how often each type of outcome was found. CPT: cold
pain threshold; HPT: heat pain threshold; PPT: pressure pain threshold;
DMA: dynamic mechanical allodynia.

5 [ decreased pain responsiveness
no sig. difference in pain responsiveness
W increased pain responsiveness
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FIGURE 4 | Comparisons of pain responses to suprathreshold pain
intensities between pediatric cancer patients/survivors and healthy con-
trols. Bars represent the number of group comparisons between the
patient sample and healthy controls. The different coloring of the bars
represents how often each type of outcome was found. MPS: mechanical
pain sensitivity; PTT-Cold: pain tolerance threshold to cold stimuli; WUR:
wind-up ratio.

thermal sensory limen (TSL), the smallest detectable temperature
change reflecting thermal sensitivity, which, due to its close
relation to somatosensory detection, was included with detection
threshold comparisons displayed in Figure 2 (N = 22 comparisons
in total). A detailed overview of assessment methods for QST
modalities can be found in Table S3. Paradoxical heat sensations
(PHS) were assessed in two studies [21,22], and are included in the
synthesis to reflect broader somatosensory alterations; however,
as PHS cannot be classified as increased, decreased, or unchanged
sensitivity, they are not displayed in Figure 2.

Detection Thresholds: 17 of the 20 comparisons were signif-
icant (see Figure 2a), with higher detection thresholds in
patients/survivors with pediatric cancer compared to healthy
controls. The finding of increased detection thresholds across
both thermal, mechanical, and vibrational stimulation suggests
a modality-independent pattern of decreased sensitivity in this
population [11, 16-18, 20-22].
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Other Detection Parameters: TSL findings were mixed: one study
reported significantly reduced thermal sensitivity in survivors
[21], while the other found no difference [22]. Interestingly, PHS
(e.g., detection of warm instead of cold) was observed in 7% and
32% of survivors, respectively [21, 22], further indicating impaired
sensitivity to thermal stimuli in survivors of pediatric cancer.

Overall, 18 out of the 22 group comparisons demonstrated
a consistent pattern of decreased sensitivity to thermal,
mechanical, and vibratory stimuli in patients/survivors of
pediatric cancer compared to healthy controls.

3.6 | Pain Thresholds

Four of the included studies investigated pain thresholds using
multiple stimulus modalities (e.g., thermal, mechanical), result-
ingin 13 group comparisons of pediatric cancer patients/survivors
versus healthy controls (see Figure 3a). Additionally, dynamic
mechanical allodynia (DMA)—pain from light touch—was
assessed in three studies. As DMA captures processes that lie
between detection thresholds and suprathreshold pain responses,
we decided to add DMA comparisons to the pain threshold
comparisons (see Figure 3b). For a more detailed overview of
assessment methods, see Table S2.

Pain Thresholds: Outcomes on pain thresholds were inconsistent.
However, eight out of 13 pain threshold comparisons did not
identify any differences between patients/survivors of pediatric
cancer compared to healthy controls (see Figure 3a; [21-23]).
Notably, however, increased sensitivity was specifically reported
in both studies evaluating pressure pain thresholds [21, 22].

Other Outcomes: Regarding dynamic mechanical allodynia
(DMA), two out of three studies reported significantly increased
DMA in survivors of cancer compared to healthy controls (see
Figure 3b; [11, 21]).

Overall, nine of 16 comparisons of pain thresholds and DMA,
respectively, were nonsignificant, suggesting unchanged sensitiv-
ity to slightly painful stimuli in patients/survivors of childhood
cancer.

3.7 | Suprathreshold Pain Responses

Suprathreshold pain responses—including pain tolerance, wind-
up ratio (WUR), and mechanical pain sensitivity (MPS) (see Table
S2)—were assessed in five of the included studies. In total, these
assessments resulted in seven group comparisons (see Figure 4).

Results for suprathreshold pain responses consistently demon-
strated significantly increased pain responses in survivors of pedi-
atric cancer compared to healthy controls (see Figure 4a). This
was reflected in significantly elevated MPS [11, 21, 22] and reduced
tolerance to cold pain [23]. Surprisingly, the study comparing two
chemotherapy agents found that receiving chemotherapy associ-
ated with chemotherapy-induced peripheral neuropathy (CIPN)
resulted in increased pain tolerance compared to receiving agents
not linked to CIPN [19].

Results regarding WUR, however, were mixed, with indications
of increased, decreased, and no change in wind-up ratios (see
Figure 4b).

Overall, these findings suggest that pediatric cancer survivors
exhibit heightened responses to intense pain, with five of seven
comparisons showing significant differences (see Figure 4a,b).

3.8 | Strength of the Group Differences (Effect
Sizes)

Only three studies reported the necessary statistics to calculate
effect sizes for QST parameters [11, 20, 21]. Average effect sizes
(Cohen’s d) suggested moderate group differences for detection
thresholds (d = 0.63), pain thresholds (d = 0.53), as well as
suprathreshold stimuli (d = 0.48). However, given the limited
number of comparisons, these findings are preliminary and
should be interpreted cautiously.

3.9 | Potential Moderating Factors

Across seven of nine studies, demographic (age, sex) and psy-
chological (anxiety, pain catastrophizing) factors were examined
as potential moderators of somatosensory and nociceptive alter-
ations, as these factors are known to influence nociceptive
processing in non-cancer populations [29-33]. However, the
majority of the tested associations were nonsignificant (see
Figure S1). Thus, neither demographic nor psychological factors
had a substantial influence on somatosensory and nociceptive
processes (see Supporting Information Material).

4 | Discussion

It is essential to understand how pediatric cancer and its treat-
ments affect somatosensory and nociceptive processing, as these
changes may persist long after treatment ends and might increase
the risk of developing chronic pain in the future, impeding daily
life [34-38].

Nine experimental studies assessing the effects of pediatric cancer
and its treatments on somatosensory and nociceptive processing
were identified in our systematic review [11, 16-19, 21-23]. Across
these studies, 496 patients/survivors who had been diagnosed
with various forms of cancer were included. In studies involving
cancer survivors, the recovery period prior to assessment ranged
from no time lag (assessment during treatment) to a maximum
of 29 years, with the majority of patients being investigated
within 6 years following the end of therapy. Most importantly,
the age at diagnosis was between 0 and 23 years for all patients.
Nevertheless, variability in recovery duration may influence the
extent of alterations in somatosensory and nociceptive process-
ing [11]. Additionally, studies varied in how the control group
was chosen, with some using reference values, others actively
recruiting their own control group, and one comparing different
forms of chemotherapy. All studies employed QST [25] or other
experimentally guided assessment tools (e.g., pediatric-modified
total neuropathy score [ped-mTNS], computed using an exper-
imental protocol) to evaluate somatosensory and nociceptive

Pediatric Blood & Cancer, 2026

70f 10

d °S “9T0T L10SSYST

//:sdny woiy papeoy

ASULOI'T suowo)) dANEaI) d[qeardde oy £q pouroAos are sa[o1IE Y() ASN JO SN 10 AIRIQIT dUI[UQ) A[IAY UO (SUOTIIPUOd-PUE-SULId} w0 Kd[1m  KreIqrour[uo//:sdny) suonipuo)) pue suuo ], o) 39S *[9707/+0/90] uo Areiqry aurjuQ L[Ip ‘SmqsSny yoylonqiqsIgNsOAIuN Aq Z8T0L LT0S-SHS /2001 01/10p/wod Ko[Im"



processing. We categorized those methods into three domains: (i)
somatosensory detection thresholds, (ii) pain thresholds, and (iii)
responses to suprathreshold painful stimuli. Overall, our findings
revealed reduced somatosensory detection, mostly unchanged
pain thresholds, and increased responses to suprathreshold pain
stimuli in patients/survivors of pediatric cancer. This pattern was
found within [11, 21, 22] as well as across studies. We will discuss
these findings in greater detail below.

4.1 | Somatosensory Detection

Across studies, we discovered a consistent pattern: survivors
of childhood cancer demonstrated decreased somatosensory
detection compared to healthy controls. Decreased somatosen-
sory detection was found across stimulus modalities (e.g.,
thermal, mechanical, vibration) and thus seems to be stimulus-
independent [11, 16-18, 20-22]. Participants in the included
studies were mostly tested on their feet (5/9) or hands/arms (7/9).
Although it is expected that more somatosensory changes will be
detected in the feet due to longer fiber pathways, our findings
were consistent across upper and lower extremities.

Our results support the notion that pediatric cancer treatments,
particularly chemotherapy, may lead to neural damage, subse-
quently disrupting somatosensory processing and contributing
to long-term somatosensory dysfunction [4, 8, 39, 40]. This
pattern has also been found in adult patients with cancer and
survivors of pediatric cancer following chemotherapy [41], and
has been identified as an early indicator of peripheral neuropathy
development [11, 17, 42]. Interestingly, this pattern is not only
due to chemotherapy, and studies of peripheral neuropathy
in children with Type 1 diabetes have also described impair-
ments in both large (myelinated AfB) and small (myelinated A
and unmyelinated C) fibers, indicated by decreased sensitivity
to mechanical (vibration detection threshold [VDT], mechan-
ical detection threshold [MDT]) and thermal (cold detection
threshold [CDT], warm detection threshold [WDT]) stimuli,
respectively [43, 44].

4.2 | Pain Thresholds

Results regarding participants’ pain thresholds were inconsistent,
with most studies detecting no significant differences in thermal
and mechanical pain thresholds between groups [21-23]. Inter-
estingly, pressure pain thresholds (PPT) emerged as a potential
exception. Both studies assessing PPT [21, 22] reported increased
pain sensitivity among cancer survivors, suggesting the possibil-
ity of a selective hypersensitivity specific to this modality. Unlike
thermal stimuli, pressure stimuli activate deep-tissue nociceptors,
which are more susceptible to central sensitization. Similar pres-
sure pain hypersensitivities have been observed in breast cancer
survivors [8, 45, 46]. However, this finding requires further inves-
tigation, as only two studies assessed pressure pain thresholds.

4.3 | Suprathreshold Pain Responses

Suprathreshold pain responses were evaluated through various
measures, including mechanical pain sensitivity (MPS), cold
pain tolerance thresholds, and wind-up ratios (WUR) [11, 21-

23]. In spite of the fact that only seven comparisons specifically
focused on suprathreshold pain stimuli, a relatively consis-
tent pattern emerged, indicating an increased pain sensitivity
in patients/survivors of pediatric cancer compared to healthy
controls.

This pattern of decreased somatosensory detection and increased
nociceptive processing (for suprathreshold stimuli) is in line
with established patterns found in adults with sensory peripheral
neuropathies. These patients also show decreased sensitivity to
touch, vibration, and thermal stimuli, whereas sensitivity to
mechanical or thermal suprathreshold pain stimuli is increased
[47, 48]. Baron and colleagues [47] recognized three different
sensory profiles within peripheral neuropathies, among which
their Cluster 3 showed the most similarities to the abnormalities
that our systematic review found in patients/survivors with
pediatric cancer. This cluster has been described through sensory
loss in the detection of thermal and mechanical stimuli, as well as
hyperalgesia to mechanical stimuli and suprathreshold stimuli,
together with a higher prevalence of dynamic mechanical allo-
dynia and paradoxical heat sensations. Notably, pain thresholds
for thermal stimuli were not found to be abnormal [47]. This
pattern has been linked to deficits in both large and small fibers,
as well as to central sensitization, which is often characterized by
heightened pain responses [47-49].

This combined pattern of decreased somatosensory detection
(e.g., due to chemotherapy-induced peripheral nerve damage in
large and small fibers) and increased sensitivity to stronger pain
stimuli (e.g., due to central pain sensitization) suggests that both
peripheral and central mechanisms may contribute to altered
somatosensory and nociceptive processing in pediatric cancer
patients/survivors [8, 21, 22, 47].

4.4 | Limitations and Implications

An important limitation of this review is the limited num-
ber of eligible studies. Especially, studies tapping into more
dynamic aspects of nociceptive processing (e.g., spatial sum-
mation, conditioned pain modulation) are largely absent from
the existing literature. In line with this, some experimental
pain induction methods used in the studies may not accurately
reflect somatosensory function. For example, the cold pressor test
primarily engages the affective-motivational component of pain,
even though it is widely used in experimental pain research [50-
52]. Furthermore, all studies included in this review had a cross-
sectional design. There is a pressing need for longitudinal studies
assessing changes in somatosensory and nociceptive processing
over the course of pediatric cancer treatment. Such research
would be instrumental to better understand the development and
the underlying mechanisms of those alterations. Additionally, we
would advise including QST in routine clinical diagnostics for
pediatric cancer treatment to identify patients with more severe
peripheral neural damage or central sensitization, allowing
treatment to be adjusted accordingly.

5 | Conclusion

Despite the limited number of studies, this systematic review pro-
vides consistent evidence that pediatric cancer or its treatment,

8 0f 10

Pediatric Blood & Cancer, 2026

d °S “9T0T L10SSYST

//:sdny woiy papeoy

ASULOI'T suowo)) dANEaI) d[qeardde oy £q pouroAos are sa[o1IE Y() ASN JO SN 10 AIRIQIT dUI[UQ) A[IAY UO (SUOTIIPUOd-PUE-SULId} w0 Kd[1m  KreIqrour[uo//:sdny) suonipuo)) pue suuo ], o) 39S *[9707/+0/90] uo Areiqry aurjuQ L[Ip ‘SmqsSny yoylonqiqsIgNsOAIuN Aq Z8T0L LT0S-SHS /2001 01/10p/wod Ko[Im"



respectively, is associated with lasting changes in somatosen-
sory and nociceptive processing, with decreased somatosensory
detection and increased pain responses to supra(pain)threshold
intensities. Preliminary evidence (based on a small number of
studies) suggests moderate effect sizes for these differences. These
alterations may be due to peripheral neural damage as well as
central sensitization and mirror patterns found in peripheral
neuropathies (e.g., in children with Type 1 diabetes). Moving
forward, research priorities should include longitudinal studies
that track changes in somatosensory and nociceptive processing
over the course of treatment in large sample sizes. Addressing this
gap is essential for improving long-term pain management, and
could pave the way for targeted interventions aimed at preventing
or reducing chronic pain, as well as other related issues such as
postural abnormalities and paresthesia in patients/survivors with
pediatric cancer.
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