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Side effects of sedoanalgesia in children receiving intrathecal 
chemotherapy
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Abstract

Introduction: The most common childhood cancer is acute lymphoblastic leukemia. At the time of diagnosis, 5% of the 
patients had central nervous system (CNS) damage. Treatment involves controlling the bone marrow and systemic disease. 
Triple intrathecal chemotherapy consists of administering three combined agents (methotrexate, cytarabine and a glucocor-
ticoid), which synergizes the prophylactic and remedial effect in the case of leukemic involvement of the CNS. 
Objective: To determine the incidence of side effects of sedoanalgesia in patients receiving intrathecal chemotherapy, not 
previously described in pediatric population. Method: A descriptive, retrospective and cross-sectional study was carried out 
in pediatric patients receiving intrathecal chemotherapy in a tertiary care hospital. Age, sex, premedication for nausea/vomi-
ting/pain, anesthetic technique used, transanesthetic time, length of stay in the recovery area and most common side effects 
were evaluated. Descriptive statistics were used. Qualitative variables were analyzed with Fisher’s test and quantitative va-
riables with the Student’s t test using Graphpad Prism 8 statistical software. Results: Out of 51 selected patients, nausea/
vomiting was the main postanesthetic side effect, but its incidence was not significant, occurring in only 6 patients (18.3%), 
who did not receive antiemetic premedication. Pain occurred in 2 patients (6.1%) at the approach site due to dural multi-
puncture. Conclusions: The incidence of side effects in pediatric patients who received intrathecal chemotherapy had a low 
percentage and it was not significant. However, special attention should be paid since they were not nonexistent and it is 
important to monitor that they do not lead to a major complication.
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Resumen

Introducción: El cáncer infantil más frecuente es la leucemia linfoblástica aguda. Al momento del diagnóstico, un 5% de los 
pacientes presentan daño del sistema nervioso central (SNC). El tratamiento consiste en controlar la médula ósea y la en-
fermedad sistémica. La quimioterapia triple intratecal consiste en administrar tres agentes combinados (metotrexato, citarabina 
y un glucocorticoide), que sinergizan el efecto profiláctico y remedial en caso de afectación leucémica del SNC. 
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Introduction

The most common childhood cancer worldwide is 
leukemia, with the highest percentage belonging to 
acute lymphoblastic leukemia¹. It is triggered by the 
proliferation and malignant transformation of immature 
lymphoid progenitor cells in the bone marrow, blood, 
and extramedullary sites1-3.

It typically appears between the ages of 2 and 6 
but can also affect adults, where treatment is more 
challenging. The disease shows a 1.3:1  female-to-
male predominance2. Diagnosis requires the pres-
ence of 20% or more lymphoblasts in the bone 
marrow or peripheral blood3,4. At the time of diagno-
sis, 5% up to 8% of patients present with central 
nervous system (CNS) involvement, often with cranial 
nerve abnormalities or meningism³. It can also lead 
to anemia, liver and kidney failure, and damage to 
other organs5.

The therapeutic approach is similar in both children 
and adults and should start immediately upon diagno-
sis4-6. Available treatments aim to control the bone 
marrow and systemic disease, particularly in the CNS7. 
These treatments are primarily chemotherapy-based 
and administered orally, IV, or intrathecally6. They are 
categorized into induction, consolidation, and long-term 
maintenance therapies4. The first phase, called “induc-
tion,” aims to achieve remission at the early stage of 
the disease; those who do not respond have a poor 
prognosis8. The second phase, “consolidation,” elimi-
nates residual leukemic cells after the first phase. The 
third and final phase, “maintenance,” aims to prevent 
relapse and extend remission4.

Triple intrathecal chemotherapy involves administer-
ing 3 combined agents (methotrexate, cytarabine, and 

a glucocorticoid) to synergize the prophylactic and 
remedial effects in cases of CNS leukemic involve-
ment7,8. Administration is performed via direct injection 
into the CNS to reach therapeutic concentrations by 
crossing the blood-brain barrier7.

Minimal or moderate sedation, or sedoanalgesia, is 
considered an anesthetic technique to provide anxioly-
sis, analgesia, and immobility for pediatric oncohema-
tologic patients, optimizing the conditions for the 
procedure9. Intrathecal treatment is safe and effective, 
even in areas outside the operating room10. Although 
sedation levels vary based on the children’s needs, 
agents capable of causing deep sedation with rapid 
recovery are preferred9.

Balanced sedation uses more than 1 anesthetic, 
sedative, or analgesic agent in proportions that guar-
antee anxiolysis, sedation, analgesia, and amnesia10. 
In pediatric patients, ketamine and propofol are primar-
ily used, inducing deeper sedation. Higher proportions 
of ketamine increase the likelihood of side effects9. 
Propofol is associated with fewer adverse effects and 
a short recovery period11. Nonetheless, the safety of 
sedation in pediatric patients is not guaranteed, and 
adverse events may occur even 2 hours after the 
intervention9.

The objective of this study is to identify the incidence 
of side effects in children on intrathecal chemotherapy.

Methods

Study design

We conducted a descriptive, retrospective, and 
cross-sectional study.

Objetivo: Determinar la incidencia de efectos secundarios de la sedoanalgesia en niños que reciben quimioterapia intra-
tecal, no descrita previamente en población pediátrica. Método: Se realizó un estudio descriptivo, retrospectivo y trans-
versal en pacientes pediátricos que recibían quimioterapia intratecal en un hospital de tercer nivel de atención. Se eva-
luaron la edad, el sexo, la premedicación para náusea/vómito/dolor, la técnica anestésica empleada, el tiempo 
transanestésico, el tiempo de estancia en el área de recuperación y los efectos secundarios más comunes. Se utilizó 
estadística descriptiva. Las variables cualitativas se analizaron con el test de Fisher y las cuantitativas con la prueba t 
de Student, usando el programa estadístico Graphpad Prism 8. Resultados: En los 51 pacientes seleccionados, las 
náuseas y los vómitos fueron los principales efectos secundarios postanestésico, pero su incidencia no fue significativa, 
presentándose solo en 6 pacientes (18.3%) que no recibieron premedicación antihemética. El dolor se presentó en 2 
pacientes (6.1%) en el sitio de abordaje debido a la multipunción dural. Conclusiones: La incidencia de efectos secun-
darios en pacientes pediátricos que reciben quimioterapia intratecal tuvo un porcentaje bajo y no fue significativa. Sin 
embargo, se tiene que prestar especial atención, ya que no fueron inexistentes y es importante vigilar que no se deriven 
a una complicación mayor.

Palabras clave: Leucemia. Punción espinal. Quimioterapia. Analgesia. Anestesia. Efectos adversos.
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Study population

The study included a total of 51 pediatric oncohema-
tologic patients diagnosed with acute or chronic lym-
phoblastic leukemia at a tertiary referral center of the 
Mexican Social Security Institute in Puebla, Mexico.

Inclusion criteria were patients aged 4 up to 18 years 
on intrathecal chemotherapy, categorized as ASA III, of 
any sex, with informed assent  -for those aged 8 or 
older- and informed consent from their parents or guard-
ians. Exclusion criteria included patients with a history 
of allergy or contraindication to any IV or inhaled anes-
thetic and those presenting with fever, epistaxis, or 
respiratory symptoms at the beginning of the procedure. 
Patients who voluntarily withdrew from the study were 
also excluded.

Variables and measurements

Variables evaluated included age, sex, premedication 
for nausea/vomiting/pain, intra-anesthetic time, recov-
ery time, post-anesthetic nausea, vomiting, and pain, 
and the anesthetic technique used (balanced sedoan-
algesia or IV sedoanalgesia). Drugs used and the pres-
ence of intra-anesthetic complications were recorded, 
along with anesthetic recovery time. Post-anesthetic 
side effects were monitored up to 1 hour after leaving 
the operating room.

Statistical analysis

Statistical analysis was conducted using descriptive 
statistics. Differences in anesthetic techniques and 
major side effects were analyzed using Fisher’s exact 
test, while intra-anesthetic time and recovery time were 
analyzed using Student’s t-test. Data were processed 
with GraphPad Prism 8 software.

Ethical considerations

This study was authorized by the IMSS Local Health 
Research Committee No.  2101. Participants signed 
informed consent forms, and their anonymity was main-
tained throughout the study. Patient information was 
used strictly for the purposes of this study.

Results

A total of 51 patients were included, 33 men (64.7%) 
and 18 women (35.3%), with ages ranging from 4 up 
to 15  years and 11  months (mean: 10.25; standard 

deviation: 3.88). Two anesthetic techniques were used: 
IV sedoanalgesia (n = 16) and balanced sedoanalgesia 
(n = 35).

A history of post-anesthetic emesis prompted pre-
medication in 18 patients. Emesis occurred in 6 patients, 
associated with early intake of beverages or food due 
to irritability, but without statistical significance 
(p = 0.1750) (Table 1). No significant differences were 
found in postoperative pain between patients with and 
without analgesic premedication (Table 1).

The most widely used drugs for sedoanalgesia were 
propofol (51  patients, 100%), fentanyl (49  patients, 
96%), and midazolam (46 patients, 90.1%) (Fig. 1). The 
most widely used premedication drugs were ondanse-
tron (15  patients, 29.4%) and acetaminophen 
(13 patients, 25.4%) (Fig. 2).

The mean duration of the intra-anesthetic period in 
patients premedicated for pain was 22.1  minutes 
(18.3 minutes in non-premedicated patients [p = 0.0373]). 
Differences in recovery time were not significant (mean 
27.86 vs. 25.5 min, respectively; p = 0.2839).

Patients premedicated for nausea had longer aver-
age intra-anesthetic periods (22.7 min) vs non-premed-
icated patients (17.5 min) (p = 0.0015). Recovery room 
stay was similar in both groups, with a mean time of 
25.3 minutes in the premedicated group and 24.3 min-
utes in the non-premedicated group (p = 0.6965). 
Finally, recovery room stay in relation to the anesthetic 
technique showed that patients who underwent bal-
anced sedoanalgesia stayed a mean 29.1  minutes, 
which is longer than those with IV sedoanalgesia 
(mean: 22.5 min) (p = 0.001).

Discussion

The present study was conducted to detect the 
occurrence of sedoanalgesia-related adverse effects in 
the administration of intrathecal therapy in pediatric 
patients with oncohematological diagnoses.

The tertiary referral center of the Mexican Institute of 
Social Security (IMSS) in Puebla, where this study was 
conducted, provides services to a high percentage of 
cancer patients. The implementation of the OncoCREAN 
model (State Reference Center for the care of children 
with cancer) facilitates access for pediatric cancer 
patients to specialized medical services close to their 
place of origin. Within this framework, knowledge of 3 
fundamental pillars is imperative: outpatient invasive 
procedures, anesthetic management of pediatric onco-
hematological patients, and the incidence of post-anes-
thetic side effects¹².
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Table 1. Side effects of analgesic and antiemetic premedication

Side effects Premedication for nausea p Premedication for pain p

Yes No Yes No

Nausea 0 (0%) 18 (100%) 0.0782 0 (0%) 14 (100%) 0.1704

Vomiting 1 (5.5%) 17 (94.5%) 0.1750 1 (7.1%) 13 (92.9%) 0.2745

Headache 0 (0%) 18 (100%) > 0.9999 1 (7.1%) 13 (92.9%) 0.2745

Pain 0 (0%) 18 (100%) > 0.9999 0 (0%) 14 (100%) 0.9999

None 17 (94.5%) 1 (94.5%) 0.1314 12 (85.7%) 2 (14.3%) > 0.9999

Figure 1. Most widely used drugs to induce anesthesia in pediatric patients.
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Acute lymphoblastic leukemia (ALL) is the most com-
mon pediatric malignancy, occurring when the body 
produces an excess of a type of white blood cell (lym-
phoblasts), damaging B and T lymphocytes5. It accounts 
for 75% up to 80% of acute malignant diseases in 
childhood3. In this study, with 51 patients, the mean age 
was 10  years. The incidence rate of ALL in children 
younger than 15  years is 3 to 4  cases per 100,000 
children3. It is considered the largest diagnostic group 
among survivors of childhood malignancies13.

All phases of treatment (induction, remission, consol-
idation, and maintenance) aim to prevent and destroy 
leukemia cells that have spread to other areas, includ-
ing the brain and spinal cord14,15. In this study, 100% of 
the patients showed signs of dissemination, indicating 
the need for intrathecal chemotherapy. This chemother-
apy is administered directly into the cerebrospinal fluid 
in the presence of CNS dissemination7,16; the most 
effective technique for its administration is lumbar 
puncture9. This procedure is crucial in the pediatric 

population for diagnosing CNS dissemination and later 
for treatment, assisting in patient follow-up according to 
an individualized protocol9. Intrathecal chemotherapy 
used to treat ALL achieves high cure rates, especially 
in children, although unfortunately, it does not have the 
same outcome in adults4.

For children on intrathecal chemotherapy, sedation is 
essential to reduce anxiety and pain17. It is a miscon-
ception that pediatric patients do not experience pain or 
respond to painful stimuli in the same degree as 
adults18,19. Pain management in pediatric populations 
requires more supportive care than in adults20. Sedation 
should optimize the tolerability and successful comple-
tion of the procedure by avoiding pain and patient 
awareness²¹. The ideal anesthetic should allow for a 
painless procedure, be cost-effective, have no anes-
thetic or local complications, or cause stress to either 
the patient or the physician22. This study aims to identify 
the drugs that come closest to the ideal anesthetic.
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The anesthetic technique was individualized accord-
ing to each patient’s needs, and the option that, accord-
ing to the literature, provided the most safety and 
efficacy was evaluated22. Propofol was the most fre-
quently used drug in this population (100%), which is 
consistent with international literature23. It provides a 
rapid onset of action (approximately 30 seconds) and 
typically quick recovery24, with no demonstrated inci-
dence of adverse effects linked causally24.

In pediatric populations exposed to sedation, there is 
a possibility of developing long-term side effects17. 
Factors such as the treatment phase, age, previous 
complications from the underlying condition, cancer 
history, and the need for anxiolytic, antiemetic, or anal-
gesic premedication can help maximize the anesthetic 
procedure and reduce or even avoid side effects.

The findings from this study were significant. In 
contrast to international reports, the incidence of nau-
sea or vomiting was low (only 18.3%, all without anti-
emetic premedication) and was related to the early 
intake of liquids and food due to irritability. Pain 
occurred in 2  patients at the puncture site due to 
multiple dural punctures (2 attempts). In one patient, 
the pain persisted with a score of 4/10 on the numeric 
pain scale for 2 hours, requiring analgesic medication 
after intrathecal chemotherapy administration. The 
other patient who reported pain was evaluated using 
the facial pain scale and scored 3 (mild/moderate 
pain), requiring trans-anesthetic analgesic manage-
ment and subsequent pain improvement to 0 after 1 
hour after surgery.

This study sought to assess the relationship of side 
effects between different anesthetic techniques. It is 
crucial to consider that the correct application of the 
anesthetic technique is necessary for this type of pro-
cedure21. It was reported that balanced sedoanalgesia 
resulted in longer trans-anesthetic times (IV sedoanal-
gesia: 21.2 min vs balanced sedoanalgesia: 24.3 min) 
and longer post-anesthetic care unit stays (IV sedoan-
algesia: 22.5 min vs balanced sedoanalgesia: 29.1 min).

Conclusions

Although nausea is the most common post-anesthetic 
side effect, it is not statistically significant. Pain was 
present in a minimal percentage of patients. In contrast 
to international reports, a low incidence of post-anes-
thetic side effects was observed.
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