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Original article

Safety and feasibility of photobiomodulation (LASER 
acupuncture) for pain in children with sickle cell 
disease: a pilot study

ABSTRACT | INTRODUCTION: Sickle cell disease (SCD) presents pain as one of its primary symptoms, manifesting from early 
childhood, and requiring effective strategies for its control and management. OBJECTIVE: To evaluate the feasibility, safety and 
preliminary effects of photobiomodulation (LASER acupuncture) for pain control in children with sickle cell disease. Secondly, we 
decided to analyze the changes in brain waves before and after a single session. METHOD: A pilot study was conducted in children 
aged 6 to 12 years, followed at the Pediatric Hematology Outpatient Clinic of Professor Edgard Santos University Hospital, Federal 
University of Bahia (Universidade Federal da Bahia - UFBA), Brazil. A body diagram, the Wong-Baker Faces Pain Rating Scale, the 
PedsQL Quality of Life Questionnaire, and electroencephalographic (EEG) recordings were applied before and after a single session 
of acupuncture through LASER therapy photobiomodulation based on Traditional Chinese Medicine procedures. The brain activities 
were evaluated comparing children with SCD with healthy children paired by age and sex. RESULTS: Ten girls and five boys participated 
in the study, with a mean age of 9.93 ± 1.71 years. Most (80.00%) had HbSS phenotype, with pain primarily located in the lumbosacral 
region, knees, and head. The mean pain intensity was 6.00 ± 1.633, described as severe (93.3%), involving sensory, affective, and 
mixed components. A positive immediate effect was observed with photobiomodulation, reducing pain intensity to 1.75 ± 2.363 (p = 
0.036). Quantitative EEG tracings also revealed in an exploratory analysis a modulation potential for alpha, theta, beta, gamma, and 
sensorimotor waves. CONCLUSION: Acupuncture using LASER therapy photobiomodulation demonstrates promising potential for 
brain-mediated pain modulation in children with sickle cell disease.
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1. Introduction

Sickle cell disease (SCD) is an inherited condition 
caused by a mutation in the β-globin gene and is highly 
prevalent in Brazil1. Among its primary symptoms, 
fatigue and chronic pain manifest from early childhood 
in individuals with SCD and are considered determining 
factors for suffering, as well as diminished quality of 
life and life expectancy among those affected2. As a 
neglected disease that predominantly affects people 
of Afro-descendant, SCD is also socially stigmatized3. 
To minimize morbidity, reduce premature mortality, 
and maximize quality of life, care measures must be 
implemented as early as possible.

In addition to well-known biological causes — such 
as vaso-occlusive crises, hemolytic anemia, splenic 
sequestration, ischemic strokes, and recurrent 
infections — which contribute to multi-organ failure 
and decreased functionality, various psychosocial 
manifestations are also associated with the distress 
experienced by children with SCD4. It has been 
suggested that angiotensin receptor blockades are 
related to the development of mental disorders and 
chronic pain in this population5. For this reason, 
it is essential to understand neurophysiological 
responses, particularly those occurring in the brain, 
as 39% of children with SCD are affected by silent 
cerebral infarcts6 and early-onset mental disorders 
such as depression, anxiety, social isolation, and 
suicidal ideation7.

Chronic pain (CP) directly impacts emotional reactions, 
sleep quality, and fatigue. In children with SCD, CP 
impairs physical, social, and cognitive functions, 
and especially the capacity for self-regulation. 
A consensus on SCD treatment emphasizes the 
importance of assessing pain intensity and its 
impact on neurocognitive development, emotional 
well-being, fatigue, occupational functions, and 
self-efficacy in children with SCD2. Changes in gray 
matter volume have also been associated with 
the presence of pain and reduced quality of life in 
children with SCD8. It is believed that the strong 
correlation between alterations in brain structure 
and connectivity involving the cingulate cortex and 
the pronounced pain experience may be related to a 
central pain mechanism9.

Central sensitization in CP among children with SCD 
requires interventions capable of modulating brain 
plasticity10. A developing brain possesses greater 
neuroplastic capacity to respond to stimuli, which 
should be leveraged as a window of opportunity. 
In this context, LASER acupuncture, a type of 
photobiomodulation, has emerged as a promising 
alternative. LASER (an acronym for Light Amplification 
by Stimulated Emission of Radiation) at low power 
delivers light energy with therapeutic effects. When 
applied to appropriate acupuncture points, it can serve 
as an anti-inflammatory, analgesic, and regenerative 
therapy that may be useful in managing pain in children 
with SCD. The effect of photobiomodulation through 
LASER acupuncture on pain is controversial yet, 
mainly after a single session11. However, little is known 
about the potential of this approach to control pain in 
children with SCD, and the potential influence on brain 
activity.  Hence, the objective of the present study is to 
evaluate the feasibility, safety and preliminary effects 
of photobiomodulation (LASER acupuncture) for pain 
control in children with sickle cell disease. Secondly, we 
decided to analyze the changes in brain waves before 
and after a single session.

2. Methods

2.1 Study design and ethical considerations

A pilot study for a posterior randomized, double-
blind clinical trial, approved by the Ethics Committee 
of Professor Edgard Santos University Hospital, 
Federal University of Bahia (Universidade Federal 
da Bahia – UFBA) (Opinion No. 3,847,214 and CAAE 
65613917.7.0000.0049), was duly registered in REBEC 
under the number RBR-9jp5sj.

This study was developed as a pilot project for 
this future clinical trial to assess the feasibility of 
its implementation, obtain data for sample size 
calculation, evaluate the safety of the intervention 
in the target population (since it had never been 
tested before), and analyze the effect on brain waves 
that could support the mechanisms of the future 
intervention in an appropriate, randomized, blinded, 
and allocation-concealed sample.

https://doi.org/10.17267/2965-3738bis.2026.e6733


3

Brain Imaging Stimul., Salvador, 2026;5:e6733
https://doi.org/10.17267/2965-3738bis.2026.e6733 | ISSN: 2965-3738

2.2 Target population

Children with chronic pain related to sickle cell disease.

2.3 Accessible population

Patients were followed at the Pediatric Hematology 
Outpatient Clinic of Professor Edgard Santos 
University Hospital, Federal University of Bahia.

2.4 Inclusion criteria

Individuals aged 6 to 12 years, of any gender, with 
a confirmed diagnosis of sickle cell disease by sickle 
cell test or hemoglobin electrophoresis, reporting 
frequent joint pain, and providing signed informed 
assent and consent forms.

2.5 Exclusion criteria

History of fracture within the past year or less, 
osteomyelitis, rheumatic fever, rheumatoid 
arthritis, malignant leukemia, cerebral palsy, or 
current use of opioids.

2.6 Assessment instruments

Body diagram for marking painful areas, Wong-
Baker FACES® Pain Rating Scale (as per Ordinance 
No. 9/DGCG of June 14, 2003), the Pain Quality 
Cards Instrument (ICQD), Pediatric Quality of Life 
Inventory™ (PedsQL) questionnaire, and quantitative 
electroencephalogram (qEEG).

2.7 Population and sample

Children with pain associated with SCD were 
compared to healthy children paired by age and sex. 
As a pilot study aimed at assessing the feasibility of 
the clinical trial and intervention safety, the sample 
size was not predetermined.

2.8 Control group

To evaluate the brain activities, children from this 
sample were compared to healthy children paired 
by age and sex who received photobiomodulation 
through LASER acupuncture on the same points.

In both groups were collected electroencephalogram 
data. It was not evaluated pain intensity difference 
between groups because healthy children did not 
have pain.

2.9 Procedures

Acupuncture sessions were performed with the 
patient seated, wearing light clothing and protective 
glasses. During the session, children were asked 
to remain as quiet and relaxed as possible. The 
choice of acupoints that conducted the so-called 
energy treatment according to Traditional Chinese 
Medicine (TCM) was carried out by observing usual 
parameters such as pulse, tongue appearance, and 
psychological and physiological information.

Participating children diagnosed with SCD 
underwent a 20-minute acupuncture session, 
with 6 Joules of power in each acupoint planned 
according to the group in which they were included 
using Therapy XT/ DMC tool®.

The acupuncture sessions were performed with the 
patient seated, wearing light clothing and protective 
eyewear. During the session, the children were 
asked to remain as quiet and relaxed as possible. 
The technique was performed by an experienced 
acupuncturist with 10 years of experience in 
Traditional Chinese Medicine. The choice of 
acupuncture points that guided the so-called energy 
treatment according to Traditional Chinese Medicine 
(TCM) was made by observing usual parameters, 
such as pulse, tongue appearance, psychological 
and physiological information. The choice of the 10 
acupuncture points used was made following the 
Acupuncture Consort12, identifying each individual as 
unique. The points in this practice were prescribed 
according to the patient's condition at a given time, 
but following the choice of meridian points according 
to the location of the pain through their Luo points, 
Ashi points, and through the energetic physiology of 
the pathology which, in the case of SCD, is identified 
as Xue Deficiency and interrupted Free Flow. The 
participating children diagnosed with SCD underwent 
a 20-minute acupuncture session, with 6J of power 
at each acupuncture point, planned according to the 
group to which they belong.

https://doi.org/10.17267/2965-3738bis.2026.e6733
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After the acupuncture session, the children were asked 
if they experienced any discomfort, unease, or pain.

2.10 Electroencephalographic evaluation

Visual inspection was made on the first stage, 
bandpass filters ranging from 0.5 to 40 Hz were used 
to remove low-frequency noise (baseline deviation) 
and high-frequency noise (muscle activity), and notch 
filter rejected 50Hz bands to remove net electrical 
interferences. Bad channels have been removed, data 
segmentation into epochs (trials) and elimination of 
those with very high amplitude (standard deviation-
based methods), or interpolation of data from poor 
channels were performed. The software's own 
algorithms automatically detected and corrected the 
artifacts offline.

The relative power density obtained by the 
electroencephalogram was measured before and 
after the intervention. An electroencephalograph (EEG 
Brainet 36, EMSA, Brazil) with 30 electrodes arranged 
according to the 10/20 electroencephalography 
system was used in the following electrode locations: 
F7, T3, T5, Fp1, F3, C3, P3, O1, F8, T4, T6, Fp2, F4, C4, 
P4, O2, Fz, Cz, Pz, Oz, FT7, FT8, TP7, CP3, FC3, CPz, FCz, 
CP4, FC4, TP8.

EEG data were collected at a sampling rate of 600 Hz 
and referenced to the Cz channel. The impedance 
was kept below 5 KOhm for all electrodes, and 
the recording environment was maintained with 
soft lighting and protected by a Faraday cage. 

Participants were instructed to sit comfortably in a 
chair, keeping their eyes open while the EEG was 
recorded for five minutes.

2.11 Data analysis

The collected data were tabulated and analyzed, 
showing normal distribution. Categorical variables 
were presented as absolute numbers and proportions, 
while numerical variables were expressed as means 
and standard deviations (SD). For the within-group 
comparison of pain intensity means, a paired 
Student’s t-test was used. For qEEG tracing evaluation, 
spectral index analysis was performed, comparing 
individuals in the AL group before and after the single 
intervention and with the control group, using the 
Kruskal-Wallis test. The spectral indexes considered 
were PRI (the ratio between delta+theta power and 
alpha+beta power), DAR (the ratio between delta 
power and alpha power), and TBR (the ratio between 
theta power and beta power).

3. Results

Forty-nine potential participants registered at the 
reference outpatient clinic were identified. After 
applying the eligibility criteria, 15 were included in 
the final pilot study sample. The sociodemographic 
and clinical characteristics of the participants are 
presented in Table 1.

https://doi.org/10.17267/2965-3738bis.2026.e6733
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Table 1. Sociodemographic and clinical characteristics of the sample of children with sickle cell disease (n = 15)

n (%) Average SD

Sex

Female 10 (66.7)

Male 5 (33.3)

Age 9.93 1.71

Education (Years)

One 2 (13.3)

Two 4 (26.7)

Three 4 (26.7)

Four 1 (6.7)

Five 1 (6.7)

Six 3 (20.0)

Type

HbSS 12 (80.0)

HbSC 2 (13.3)

Beta Thalassemia 1 (6.7)

Onset of Crises

< 1 year 11 (73.3)

> 1 year 4 (26.7)

Stroke

Yes 9 (60.0)

No 6 (40.0)

Folic Acid

Yes 15 (100.0)

No 0 (0.0)

Legend: SD = Standard Deviation; Hb = Hemoglobin.

Among the pain sites reported by the participants, the lumbosacral region was the most affected, followed by the 
knee, head, and thoracic region (Figure 1).

https://doi.org/10.17267/2965-3738bis.2026.e6733
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Figure 1. Body regions affected by pain in sample of children with SCD

Regarding pain intensity, participants had a mean score of 6.00 with a standard deviation of 1.633 on the Wong-
Baker FACES® scale. When selecting pain quality descriptor cards, 14 described their pain as severe (93.3%), 8 
(53.3%) as aching, and 6 (40.0%) as throbbing, sickening, and widespread (Table 2).

https://doi.org/10.17267/2965-3738bis.2026.e6733
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Table 2. Description of pain characteristic cards chosen by the participants (n = 15)

Cards n (%)

Sensory Components

Burning 3 (20.0)

Sting 1 (6.7)

Bite 0 (0.0)

Sore 8 (53.3)

Tingling 2 (13.3)

Fountain 2 (13.3)

Needle 4 (26.7)

Throbbing 6 (40.0)

Affective Components

Scary 3 (20.0)

Torments 4 (26.7)

Tiring 5 (33.3)

Sickening 6 (40.0)

Maddening 1 (6.7)

Evaluative  Components

Severe 14 (93.3)

Miscellaneous Component

Bored 3 (20.0)

In a tight 5 (33.3)

Cold 3 (20.0)

Widespread 6 (40.0)

Regarding quality of life, both children and their caregivers perceived substantial impact across all domains, 
particularly in social activities. However, children felt that after this domain, the most compromised aspect was 
emotional functioning, whereas parents identified physical functioning as the next most affected (Table 3).

https://doi.org/10.17267/2965-3738bis.2026.e6733
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Table 3. Participants' self-report and parents' report on quality of life (n = 15)

Variables Items Number

Age
Total

(n = 15)6-7
(n = 2)

8-12 
(n = 13)

Average SD Average SD Average SD

Children’s Self-report

Physical capacity 8 59.38 22.10 64.53 17.63 63.84 17.45

Emotional capacity 5 75.00 7.07 56.22 16.31 58.72 16.59

Social Activities 5 90.00 14.14 76.69 19.23 78.47 18.79

Educational Activities 5 60.00 0.00 55.00 13.39 55.67 12.52

Total Score 23 71.09 0.22 63.11 10.22 64.17 9.87

Parents report

Physical capacity 8 70.31 28.73 59.62 17.79 61.04 18.56

Emotional capacity 5 55.00 63.64 46.15 17.58 47.33 23.74

Social Activities 5 80.00 28.28 69.62 24.19 71.00 23.92

Educational Activities 5 55.00 35.36 44.23 21.49 45.67 22.35

Total Score 23 65.08 39.00 54.90 16.08 56.26 18.53

Legend: SD = Standard Deviation

Following a single session of LASER acupuncture, the average pain intensity decreased from 6.00 (SD = 1.633) to 
1.75 (SD = 2.363) on the Wong-Baker FACES® scale (p = 0.036) in the intragroup analysis.

Changes in EEG tracings were observed alongside modifications in pain intensity. Figure 2a illustrates the 
PRI, DAR, and TBR indices for the control group (Contr G), SCD children, and the pre- and post-intervention 
conditions. The results indicated that LASER acupuncture successfully restored the PRI, DAR, and TBR indices 
in the sensory-motor region, which was associated with a slowing of EEG activity. In contrast, in the prefrontal 
region (F3, F4, F7, F8, Fz, Fp1, and Fp2), the intervention increased higher frequency activity, which corresponded 
to a decrease in the three indices below both the pre-intervention and control values (Figures 2b and 2c).  For 
the parietal region (P3, P4, and Pz), the only significant change was the increase in theta over beta activity after 
LASER acupuncture (Figure 2d).

https://doi.org/10.17267/2965-3738bis.2026.e6733
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Figure 2
Figure 2a. Boxplots of spectral indexes (PRI, DAR, and TBR) values for the groups control (Ctrl), pre- and post-intervention (Pre and Post), considering the 

central channels C3, C4, and Cz. The inter-group analysis was performed by the Kruskal-Wallis test. Chi-square statistics: 83.09; 68.75; 106.10. Asterisk indicates 
a significant difference (p-value < 0.01) in the post hoc test. Figure 2b. Boxplots of spectral indexes (PRI, DAR, and TBR) values for the groups control (Ctrl), 

pre- and post-intervention (Pre and Post), considering the frontal channels F3, F4, F7, F8, and Fz. The inter-group analysis was performed by the Kruskal-Wallis 
test. Chi-square statistics: 252.37; 138.88; 449.49. Asterisk indicates a significant difference (p-value < 0.01) in the post hoc test. Figure 2c. Boxplots of spectral 

indexes (PRI, DAR, and TBR) values for the groups control (Ctrl), pre- and post-intervention (Pre and Post), considering the prefrontal channels FP1 and FP2. The 
intergroup analysis was performed using the Kruskal-Wallis test. Chi-square statistics: 123.44; 81.50; 84.16. Asterisk indicates a significant difference (p-value 

< 0.01) in the post hoc test. Figure 2d. Boxplots of spectral indexes (PRI, DAR, and TBR) values for the groups control (Ctrl), pre- and post-intervention (Pre and 
Post), considering the parietal channels P3, P4, and Pz. The inter-group analysis was performed by the Kruskal-Wallis test. Chi-square statistics: 20.58; 13.85; 

76.39. Asterisk indicates a significant difference (p-value < 0.01) in the post hoc test.

https://doi.org/10.17267/2965-3738bis.2026.e6733


10

Brain Imaging Stimul., Salvador, 2026;5:e6733
https://doi.org/10.17267/2965-3738bis.2026.e6733 | ISSN: 2965-3738

Possible adverse effects were assessed during 
the children's participation in the study. No 
child reported discomfort, malaise, or any other 
symptoms throughout the intervention. Regarding 
individual protection, depending on the acupuncture 
point used, the use of protective glasses was 
recommended. Aside from this preventive measure, 
no other risks of harm to the physical, psychological, 
moral, intellectual, social, cultural, or spiritual 
dimensions were identified at any stage of the 
research, nor as a result of it.

4. Discussion

This pilot study, which aimed to verify the feasibility 
of using photobiomodulation through LASER 
acupuncture to control pain in children with SCD, 
identified that this therapeutic modality is safe 
and has a potential to reduce pain intensity, which 
happens together with changes in brain activity.  The 
study demonstrates a significant reduction in high 
baseline pain intensity following a single session 
biophotobiomodulation using LASER acupuncture, 
without any type of adverse events. These results 
are not aligned with a previous meta-analysis, which 
showed that the analgesic effects of this type of 
intervention are often seen after long-term periods, 
and not immediately after the sessions12. Previous 
studies have suggested LASER acupuncture may have 
an immediate analgesic effect in procedural pain in 
children13,14. Children with SCD often display high-
intensity chronic pain15, which affects both sensory 
and affective components. As they are often exposed 
to procedural pain16, maybe LASER acupuncture 
has been well received because of its non-painful 
nature, but this needs to be further investigated. The 
photobiomodulation through LASER acupuncture is 
a safe and well-tolerated procedure17, as well as EEG 
assessment, which was also well-tolerated and did 
not provoke any side effects. 

Head was a pain location referred by this sample. 
It has been shown that high prevalence of stroke 
is not merely a marker of past injury but a key 
to understanding a common and debilitating 
symptom: headache. Silent ischemic strokes are 
a consequence of vaso-occlusion and endothelial 
dysfunction in the cerebral vasculature18. This 
ongoing vascular insult can lead to chronic cerebral 

hypoperfusion, altered cerebral blood flow velocity, 
and neuroinflammation19. Therefore, the reported 
headaches may likely be a direct clinical manifestation 
of the underlying cerebrovascular disease. They 
may represent symptoms of silent cerebral infarcts, 
transient ischemic attacks, or a chronic headache 
syndrome secondary to the altered neurovascular 
condition20, suggesting a shared pathophysiology. 
The central nervous system is not a passive bystander 
in SCD-related pain. Chronic pain from vaso-occlusive 
crises can lead to central sensitization. Conversely, 
cerebrovascular injury may disrupt descending 
inhibitory pain pathways, thereby lowering the 
threshold for and increasing the perception of 
pain21,22. This creates a vicious cycle where cerebral 
damage and chronic pain perpetuate one another.

An analysis of pain localization revealed other affected 
areas as the lumbosacral region, knees, and thoracic 
area emerging as the primary sites of complaint. This 
distribution aligns with the established literature 
on vaso-occlusive crises, where pain in the long 
bones of the extremities, back, and chest is highly 
prevalent due to marrow ischemia23. A particularly 
noteworthy observation, however, was the absence 
of the hip among the most frequently reported pain 
sites. This is counterintuitive, given that the hip joint 
is a common location for avascular necrosis of the 
femoral head in SCD. The most plausible explanation 
for this discrepancy lies in the demographic profile 
of our study population. In younger children and 
early adolescents, the femoral head is still largely 
cartilaginous and has a more robust collateral blood 
supply, rendering it less susceptible to irreversible 
ischemic damage24. While radiographic evidence of 
avascular necrosis can be present in asymptomatic 
children, the progression of pain and functional 
limitation typically manifests in older adolescents 
and young adults as the skeleton matures and the 
weight-bearing demands on the hip increase25. The 
lumbosacral and knee pain are classic presentations 
of vaso occlusive crises in marrow-rich bones, while 
thoracic pain may indicate acute chest syndrome26.

The characterization of participants' pain by the card-
based assessment tool reveals a multidimensional 
experience. Descriptors indicating that pain is not 
merely a sensory signal but an experience shaped 
by cognitive, emotional, and contextual factors27. 
It underscores that the pain experience in SCD 
is deeply interwoven with emotional suffering, a 

https://doi.org/10.17267/2965-3738bis.2026.e6733
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finding consistently reported in qualitative studies of 
this population27. This affective burden can amplify 
the perception of pain intensity, leading to a state 
of hypervigilance and catastrophic thinking24. The 
reported compromise in the "sensory" dimension 
confirms the intense nociceptive and neuropathic 
mechanisms at play during a vaso-occlusive crisis22. 
However, the co-occurrence of strong sensory and 
affective descriptors suggests a phenomenon of 
central sensitization, where the central nervous 
system becomes hyperexcitable, amplifying both 
the physical sensation and the emotional distress 
associated with pain16. The "miscellaneous" domain, 
often capturing the disruptive and overwhelming 
nature of pain. This aligns with the concept of "total 
pain," which acknowledges that severe chronic and 
recurrent pain affects every facet of an individual's life, 
including their functional capacity, social interactions, 
and sense of self21.

EEG activity was assessed through indices that show 
trends of lowering or speeding electrical activity 
in the brain.  The results are innovative regarding 
the assessment of brain activity in children with 
SCD28.  As the brain develops, the preponderance 
of low-frequency activity (increased theta power-
density) gives place to higher frequencies over the 
entire brain, with the cut-off occurring around 10 
years old29. The preponderance of power-density 
ranges through indices has shown in a small sample 
of children with SCD that low predominated over 
higher EEG frequencies in their brains, a result that 
was opposite to ours.  According to our findings, 
children with SCD and pain had a predominance of 
higher EEG frequencies over the entire brain. LASER 
acupuncture increased low-frequency activity and 
restored it to control values in the sensory-motor 
region, which is related to the antinociceptive 
pathway30. However, EEG activity sped up in the 
prefrontal region, which was not expected previously. 
The findings that PRI, DAR, and TBR decreased away 
from control values in the prefrontal cortex may be 
interpreted with caution, as the literature regarding 
brain electrical activity in SCD children is sparse.  The 
PFC has an already established role in the cognitive-
affective dimension of pain, as it is part of the default 
mode network31. Elevated DAR and TBR are known 
as markers of cognitive load and dysregulation in 
chronic pain conditions.  The normalization of these 
rhythms may suggest a restoration of PFC function 
in the top-down control of pain.

The data regarding the impact of pain on quality 
of life reveal a critical and nuanced narrative: while 
both children with SCD and their caregivers converge 
on the significant disruption of social activities, 
their perceptions diverge markedly regarding the 
domains of physical and emotional functioning. 
This discordance provides a profound insight into 
the lived experience of pediatric chronic pain.
The unanimous report of significant impairment in 
social activities is a stark testament to the isolating 
nature of SCD. Recurrent and unpredictable pain 
episodes inevitably lead to school absences, 
withdrawal from peer interactions, and an inability 
to participate in communal events, effectively 
fracturing the child's social world32. Parents witness 
the tangible limitations: their child's inability to 
walk during a crisis, their refusal to engage in 
play, or their visible grimacing and guarding. Their 
assessment is logically grounded in these overt 
behavioral and functional cues. In contrast, the 
children themselves reported a greater impact on 
their emotional capacity. This internal perspective 
highlights the profound psychological burden of SCD 
that may not be fully visible to an observer. Children 
are more acutely aware of the fear of impending 
pain, the frustration of missed opportunities, the 
sadness of isolation, and the anxiety of feeling 
"different" from their peers33. This finding is 
consistent with the literature on "internalizing" 
symptoms in chronic pediatric illness, where 
emotional distress is often masked by physical 
complaints. This parent-child discrepancy is not a 
matter of one report being more accurate than the 
other; rather, it reflects the multifaceted nature of 
suffering in SCD. The child's reality encompasses the 
internal emotional tsunami triggered by the pain, 
while the parent's focus is rightly on managing the 
external physical storm. This disconnect has direct 
clinical implications. It suggests that healthcare 
providers must actively and separately solicit the 
child's perspective on their emotional well-being, 
as relying solely on parent proxy-reports may lead 
to an underestimation of the child's psychological 
distress33. Comprehensive care must, therefore, 
integrate psychological support that addresses 
the internal emotional landscape described by the 
children themselves, in addition to managing the 
physical symptoms observed by their caregivers34,35.

The findings of the present study have limitations 
that include small sample size, the short duration of 
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the intervention and follow-up, and the unblinded 
exploratory nature of the study design. This sample 
is not representative of the interest population 
just because it is a pilot study limiting the results 
generalization. Data about pain intensity effect 
were not analyzed by statistic methods to reduce 
risk of sub or super estimation. However, due to 
the nature of EEG data, neurobiological plausibility 
was analyzed to support the future randomized 
clinical trial. These findings are crucial for refining 
procedures, data collection instruments, and 
avoiding major research flaws.

In summary, our findings reveal that the LASER 
acupuncture promising potential for brain-mediated 
pain modulation in children with sickle cell disease. 
However, it is necessary to conduct the randomized 
clinical trials with high methodological accuracy to 
conclude about the efficacy of this new and non-
invasive approach to control and prevent central pain 
and brain maladaptive alterations.
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