Common Pediatric Preoperative Concerns:
What a Pediatrician/ Family Practitioner Needs
to Know
Guideline developed and finalized 02/04/16 by Christie Yarnell, MD, in collaboration with the ANGELS Team.

Key Points

When a pediatric patient needs surgery with anesthesia, the child’s health care provider
should be actively involved in preparing the patient and family.
Medical optimization of comorbid conditions prior to the day of anesthesia will decrease the
risk of cancellation as well as facilitate a better experience for the patient and family.
Educating the patient and family about the day of the procedure, NPO guidelines, and
neurotoxicity associated with anesthesia can ease concerns and relieve anxiety.
Medications used for anesthesia and sedation in infants and young children have been
associated with possible neurotoxic effects. The current available evidence is inconclusive.
Research and investigative efforts are in progress.

Preparation for Surgery
Preparation for surgery may need to begin before the surgery is scheduled. The child’s health care
provider should do the following:
Identify any health conditions of concern in the child’s medical and family history; make sure
this information is communicated to the anesthesiologist. See the “Anesthesia Prescreening
Tool” in the Resources section.
Treat the child’s illness or manage the underlying condition. The goal is for the child to be in
the best possible health at the time of the surgery with comorbid concerns optimized
preoperatively.
Encourage a preoperative consultation with the anesthesiologist for children with complex
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medical conditions.
Educate the patient’s family by providing information about what to expect on the day of the
surgery. Patient brochures, books, videos, and links to resources on the internet are options.

Patient Medical Information
Medical History
Before surgery the patient’s medical history will be reviewed. Input from the child’s health care
provider is important so that all pertinent information will be considered. Advance preparations are
needed before surgery for children with certain health conditions. Some specific preoperative health
conditions of concern are listed in Table 1.
Table 1. Preoperative Health Conditions of Concern
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Family History
Awareness of certain conditions from the patient’s family medical history will help guide the choice
of the most appropriate anesthetic agent or determine the need for specific laboratory testing.
Important conditions include the following:
Malignant hyperthermia (scheduling preference for first case of the day)
Postoperative nausea and vomiting
Pseudocholinesterase deficiency
Physical Examination
The health care provider’s physical examination will be used as a baseline for comparison of
the perioperative physical status.
Provide any information that would be helpful to perioperative care providers, such as vital
signs, respiratory problems, or health conditions of concern (see Table 1).
Laboratory Evaluation
Recent laboratory data will be evaluated. Additional tests may be ordered for specific
procedures, illnesses, or identified risks. For example, a child scheduled for a posterior spinal
fusion may be seen by an anesthesiologist the day before the procedure for a review of lab
results.
A urine pregnancy test is required prior to anesthesia for females because of uncertain effects
of surgery and/or anesthesia on the developing fetus.
Discuss this requirement with the child’s parents/caregivers. Make them aware that this
testing is hospital policy and is routinely done for all females older than a specified age.
For individual circumstances this requirement may be waived, depending on the
anesthesiologist.

Patient Preparation
Fasting Recommendations
The American Society of Anesthesiologists recommends the following NPO times (Table 2). For an
example of a patient handout from Arkansas Children’s Hospital, see Resources.
Table 2. NPO Guidelines
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Medication
Most medications may be taken the morning of procedure with a sip of clear liquid.
Certain medications (eg, ACE inhibitors) should not be taken before anesthesia.
Diabetic patients should have a carefully developed medication strategy. See “Diabetes” in
Management Recommendations.
Consent and Assent
Healthcare providers obtain consent from a legal guardian prior to performing surgery except
in an emergency situation.
Involving pediatric patients in some health care–related decisions at a developmentally
appropriate level is highly recommended.
Children feel empowered if they are allowed to make some decisions about their
perioperative experience.
This allows physicians to address questions and concerns directly from the child.

Management
General Health Issues
Communicable diseases are common in children. Some diseases may result in cancellation of
the surgery on the day of the procedure. In some cases surgery can proceed if restrictions are
met or control measures are used.
See the Resources section for an example of a communicable disease guideline chart for
elective outpatient procedures. This chart lists restrictions and control measures used at
Arkansas Children’s Hospital.
Specific Health Conditions
Central Nervous System

Children with special needs. Anesthetic plans can be tailored for children with special
needs, such as autism, developmental delay, or history of trauma or abuse.
Epilepsy. Although anticonvulsant medications can increase the hepatic metabolism rate of
some anesthetic medications, it is important to continue these medications in the perioperative
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period.
Airway

Airway abnormalities. For a child with a potentially difficult airway, preparations are made in
advance, including
Appropriate scheduling to ensure support staff (eg, ENT) are available if needed
Planning for postoperative care needs, such as possible admission to the hospital for
observation and/or treatment of airway associated issues
Respiratory

Lower respiratory tract infection. Children with a lower respiratory tract infection
(productive or wet cough, wheezing) are likely to be rescheduled.
Upper respiratory tract infection. Children with either an existing or recent (within 2 to 4
weeks) upper respiratory tract infection are more likely to have perioperative adverse
respiratory events. These include laryngospasm, bronchospasm, breath holding >15 seconds,
major oxygen desaturation (<90%), or severe cough. Additional variables that may influence
the likelihood of adverse events include use of an endotracheal tube, history of prematurity,
reactive airway disease, passive smoking, airway surgery, copious secretions, and nasal
congestion. However, studies of pediatric patients with a mild-to-moderate upper respiratory
infection have not demonstrated increased morbidity.
Cardiac
Congenital cardiac disease. Advance preparations must be made for children with significant
congenital cardiac disease.
The child may need a pediatric cardiac anesthesiologist. These cases are reviewed at the time
of scheduling to determine the appropriate anesthesiologist.
Recent cardiology consultation can be beneficial in selection of anesthetic agents and
identification of patients who need subacute bacterial endocarditis (SBE) prophylaxis.
Hematologic and Oncologic
Disease specific. Depending on the specific disease process (eg, sickle cell disease), a preoperative
hematocrit may be obtained by the anesthesiologist.
Hematologic. Patients with known bleeding disorders are typically seen by a hematologist well in
advance of any surgical procedure. Medications are administered preoperatively as needed.
Oncologic. Pediatric oncology patients can require anesthesia care for many procedures, including
intrathecal chemotherapy treatment, multiple imaging studies, or daily radiation therapy. Depending
on chemotherapeutic agents, an echocardiogram, pulmonary exam, or other laboratory data may be
needed.
Former Prematurity
Former preterm infants <60 weeks postconceptual age (PCA)
PCA = EGA-PNA (postnatal age)
May be at risk for apnea following anesthesia and require admission to the hospital for
observation.
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Anemia (HCT < 30%) can predispose a child to postoperative apnea; therefore, some
anesthesiologists may request a hematocrit in young infants the day of surgery before
anesthesia induction.
Overweight and Morbidly Obese
Comorbidities associated with overweight and obese children include preoperative diagnoses
of hypertension, type 2 diabetes, and asthma.
These children are more likely to have a difficult airway, upper airway obstruction in the
recovery room and longer lengths of stay in the recovery room.
Diabetes
Preoperative evaluation by an endocrinologist is beneficial in development of an individualized
patient strategy.
The plan will be developed based on the age of the patient, length and complexity of the
procedure, and how the diabetes is managed (oral medications or insulin regime).
Clinical practice guidelines and algorithms can be helpful for managing tight glucose control.
Metabolic Diseases
Some patients with metabolic diseases should have a genetics evaluation prior to anesthesia. A
specific anesthesia care plan should be developed; preoperative consultation with the
anesthesiologist is advised.
Down Syndrome
Children with Down syndrome may have cardiac defects and unstable cervical spine symptoms (eg,
myelopathy). However, routine cervical spine films for asymptomatic Down syndrome patients are
not required.

Anxiety
Anxiety in the perioperative period is almost certain for both patients and parents. When the
child experiences distress during this period, negative behavioral changes may occur
postoperatively, including nightmares, aggression towards authority, and separation anxiety.
Predictive factors for poor compliance during induction of anesthesia include age <4, previous
anesthesia, preoperative anxiety, and short preoperative preparation time.
Parental presence during the induction of anesthesia may be beneficial to the parent or patient
in select circumstances.
There is no perfect pharmacological option; many medications used for sedation (eg,
midazolam, clonidine, ketamine, dexmedetomidine) have unwanted side effects, such as
prolonged sedation, hypotension, excessive salivation, nystagmus, dysphoria, and adverse
reactions.
Nonpharmacological options that may decrease patient anxiety include acupuncture, clown
doctors, low sensory stimulation, and playing video games on a hand-held device. One study
found that tablet-based interactive distraction may reduce perioperative anxiety, emergence
delirium, and time to discharge compared to oral midazolam.

Postoperative Pain Control
Pediatric patients benefit from multi-modal pain therapy after surgical procedures, such as
peripheral nerve blockade and caudal and epidural medication administration. Therapies are
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tailored based on each individual child and surgery.
In 2015 practice advisories were published that specifically addressed the risks associated
with neuraxial and regional anesthesia in a sedated or anesthetized child.
These practice advisories indicate that performing regional or neuraxial anesthesia on
sedated or anesthetized pediatric patients or on developmentally delayed adults has an
acceptable level of safety and should be the standard of care.
Pediatric patients may also benefit from patient-controlled analgesia (PCA). With this method
of pain control, the patient, nurse, or parent can press a button to safely administer pain
medication as needed within predetermined limits. This is in addition to a continuous infusion
of pain medication. The use of PCA has improved overall pain control and resulted in
improved patient and family satisfaction.

Anesthesia and Neurotoxicity
Current Evidence
Numerous animal studies have demonstrated that anesthetic exposure during a critical period
of brain development may lead to neurodegeneration and abnormal synaptic development with
functional deficits in learning and behavior later in life.
Almost all anesthetic medications have been implicated (eg, inhalational anesthetics, propofol,
benzodiazepines, ketamine, nitrous oxide). The only medications deemed completely safe thus
far are local anesthetics and narcotics.
These neurotoxic effects seem to be dependent upon age and number of anesthetic exposures.
Possible adverse effects include neurological injury, learning disabilities, and attention deficit
hyperactivity disorder (ADHD); however, causality has not been consistently demonstrated.
Human cohort studies thus far are retrospective, have confounding variables, or are
inconclusive.

Continuing Research and Investigative Efforts
Concerns about the effect of anesthesia on the brains of young infants and children have
resulted in research and investigative efforts.
In 2009 the International Anesthesia Research Society and the Food and Drug
Administration (FDA) established SmartTots—a research initiative to investigate
potential toxicity of drugs used for anesthesia and sedation in infants and children.
The following 2 large-scale studies are being conducted:
The Pediatric Anesthesia and NeuroDevelopment Assessment (PANDA) is a
multisite, ambidirectional, sibling-matched cohort study in the US. The purpose is
to examine the neurodevelopmental effects of exposure to general anesthesia
during inguinal hernia surgery before 36 months of age.
GAS is another study designed to compare neurodevelopmental outcome between
2 anesthetic techniques (general sevoflurane anesthesia and regional anesthesia)
in infants undergoing inguinal hernia repair. Although the primary endpoint of
cognitive development is a test of intelligence at age 5, a recent secondary
endpoint indicated no difference in cognitive development at the 2 year timepoint
for surgical procedures lasting less than 1 hour. However, some changes may not
be apparent at this early stage.
The most recent Consensus Statement (October 2015) indicates that the initial data from the
GAS study is encouraging, but many questions remain unanswered. The current
recommendations include answering questions parents may have and emphasizing the
importance of animal data versus data in children. In addition, decisions to proceed with
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surgery or anesthestics should be a combined, team approach, weighing the benefits of the
surgery against the potential risks of anesthesia.

Resources
For Health Care Providers
The Pediatrician’s Role in the Evaluation and Preparation of Pediatric Patients Undergoing
Anesthesia (American Academy of Pediatrics Policy Statement)
SmartTots
Anesthesia Prescreening Tool
Anesthesia Prescreening Tool (Arkansas Children’s Hospital)
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Communicable Disease Guideline Chart for Elective Outpatient Procedures
Communicable Disease Guideline Chart for Elective Outpatient Procedures (Arkansas
Children’s Hospital)
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NPO Guidelines
NPO Guidelines
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For Patients
Anesthesia and Children: Information for Parents
Society for Pediatric Anesthesia
Pediatric Anesthesia and Pain Medicine (Arkansas Children’s Hospital)
Cardiothoracic Anesthesia Team (Arkansas Children’s Hospital)
This guideline was developed to improve health care access in Arkansas and to aid health care
providers in making decisions about appropriate patient care. The needs of the individual patient,
resources available, and limitations unique to the institution or type of practice may warrant
variations.
References

References
1. Aunspaugh, J. Anesthesia Prescreening Tool. Little Rock, Arkansas: Arkansas Children’s
Hospital; 2012.
2. Bergendahl H, Lonnqvist PA, Eksborg S. Clonidine: an alternative to benzodiazepines for
premedication in children. Curr Opin Anaesthesiol. 2005;18(6):608-613.
3. Bergendahl H, Lonnqvist PA, Eksborg S. Clonidine in paediatric anaesthesia: review of the
literature and comparison with benzodiazepines for premedication. Acta Anaesthesiol Scand.
2006;50(2):135-143.
4. Brockmeyer D. Down syndrome and craniovertebral instability. Topic review and treatment
recommendations. Pediatr Neurosurg. 1999;31(2):71-77.
13

5. Bull MJ. Health supervision for children with Down syndrome. Pediatrics.
2011;128(2):393-406.
6. Chundamala J, Wright JG, Kemp SM. An evidence-based review of parental presence during
anesthesia induction and parent/child anxiety. Can J Anaesth. 2009;56(1):57-70.
7. Committee on Bioethics. American Academy of Pediatrics. Informed consent, parental
permission, and assent in pediatric practice. Pediatrics. 1995;95(2):314-317.
8. Committee on Standards and Practice Parameters. American Society of Anesthesiologists.
Practice guidelines for preoperative fasting and the use of pharmacologic agents to reduce the
risk of pulmonary aspiration: application to healthy patients undergoing elective procedures.
An updated report by the American Society of Anesthesiologists Committee on Standards and
Practice Parameters. Anesthesiology. 2011;114(3):495-511.
http://dx.doi.org/10.1097/ALN.0b013e3181fcbfd9. Accessed September 3, 2015.
9. Cote CJ, Zaslavsky A, Downes JJ, et al. Postoperative apnea in former preterm infants after
inguinal herniorrhaphy. A combined analysis. Anesthesiology. 1995;82(4):809-822.
10. Davidson AJ, Morton NS, Arnup SJ, et al. Apnea after awake regional and general anesthesia in
infants: the general anesthesia compared to spinal anesthesia study-comparing apnea and
neurodevelopmental outcomes, a randomized controlled trial. Anesthesiology.
2015;123(1):38-54.
11. Elwood T, Bailey K. The pediatric patient and upper respiratory infections. Best Pract Res Clin
Anaesthesiol. 2005;19(1):35-46.
12. Flick RP, Katusic SK, Colligan RC, et al. Cognitive and behavioral outcomes after early
exposure to anesthesia and surgery. Pediatrics. 2011;128(5):e1053-1061.
13. Hansen TG. Anesthesia-related neurotoxicity and the developing animal brain is not a
significant problem in children. Paediatr Anaesth. 2015;25(1):65-72.
14. Hansen TG. Neurotoxicity, general anesthesia, and the developing brain: what have we
learned from the human studies so far? Current Anesthesiology Reports. 2013;3(3):175-183.
15. Jevtovic-Todorovic V, Hartman RE, Izumi Y, et al. Early exposure to common anesthetic agents
causes widespread neurodegeneration in the developing rat brain and persistent learning
deficits. J Neurosci. 2003;23(3):876-882.
16. Ivani G, Suresh S, Ecoffey C, Bosenberg A, et al. The European Society of Regional
Anaesthesia and Pain Therapy and the American Society of Regional Anesthesia and Pain
Medicine Joint Committee Practice Advisory on Controversial Topics in Pediatric Regional
Anesthesia. Reg Anesth Pain Med. 2015 Sep-Oct;40(5):526-32.
17. Kain ZN, Caldwell-Andrews AA, Maranets I, Nelson W, Mayes LC. Predicting which childparent pair will benefit from parental presence during induction of anesthesia: a decisionmaking approach. Anesth Analg. 2006;102(1):81-84.
18. Kain ZN, Wang SM, Mayes LC, Caramico LA, Hofstadter MB. Distress during the induction of
anesthesia and postoperative behavioral outcomes. Anesth Analg. 1999;88(5):1042-1047.
19. Loepke AW, Soriano SG. An assessment of the effects of general anesthetics on developing
brain structure and neurocognitive function. Anesth Analg. 2008;106(6):1681-1707.
20. Lunardi N, Ori C, Erisir A, Jevtovic-Todorovic V. General anesthesia causes long-lasting
disturbances in the ultrastructural properties of developing synapses in young rats. Neurotox
Res. 2010;17(2):179-188.
21. Nafiu OO, Reynolds PI, Bamgbade OA, Tremper KK, Welch K, Kasa-Vubu JZ. Childhood body
mass index and perioperative complications. Paediatr Anaesth. 2007;17(5):426-430.
22. Neal JM, Barrington MJ, Brull R, et al. The Second ASRA Practice Advisory on Neurologic
Complications Associated With Regional Anesthesia and Pain Medicine: Executive Summary
2015. Reg Anesth Pain Med. 2015 Sep-Oct;40(5):401-30.
23. Parnis SJ, Barker DS, Van Der Walt JH. Clinical predictors of anaesthetic complications in
children with respiratory tract infections. Paediatr Anaesth. 2001;11(1):29-40.
24. Rhodes ET, Ferrari LR, Wolfsdorf JI. Perioperative management of pediatric surgical patients
14

with diabetes mellitus. Anesth Analg. 2005;101(4):986-999.
25. Section on Anesthesiology and Pain Medicine. American Academy of Pediatrics. Policy
statement. The pediatrician’s role in the evaluation and preparation of pediatric patients
undergoing anesthesia. Pediatrics. 2014;134(3):634-641.
http://pediatrics.aappublications.org/content/134/3/634.full.pdf. Accessed September 2, 2015.
26. Seiden SC, McMullan S, Sequera-Ramos L, et al. Tablet-based interactive distraction (TBID) vs
oral midazolam to minimize perioperative anxiety in pediatric patients: a noninferiority
randomized trial. Paediatr Anaesth. 2014;24(12):1217-1223.
27. Sheta SA, Al-Sarheed MA, Abdelhalim AA. Intranasal dexmedetomidine vs midazolam for
premedication in children undergoing complete dental rehabilitation: a double-blinded
randomized controlled trial. Paediatr Anaesth. 2014;24(2):181-189.
28. Slikker W, Jr., Zou X, Hotchkiss CE, et al. Ketamine-induced neuronal cell death in the
perinatal rhesus monkey. Toxicol Sci. 2007;98(1):145-158.
29. Smith I, Jackson I. Beta-blockers, calcium channel blockers, angiotensin converting enzyme
inhibitors and angiotensin receptor blockers: should they be stopped or not before ambulatory
anaesthesia? Curr Opin Anaesthesiol. 2010;23(6):687-690.
30. Soriano SG, Martyn JA. Antiepileptic-induced resistance to neuromuscular blockers:
mechanisms and clinical significance. Clin Pharmacokinet. 2004;43(2):71-81.
31. Sprung J, Flick RP, Katusic SK, et al. Attention-deficit/hyperactivity disorder after early
exposure to procedures requiring general anesthesia. Mayo Clin Proc. 2012;87(2):120-129.
32. Sun L. Early childhood general anaesthesia exposure and neurocognitive development. Br J
Anaesth. 2010;105 Suppl 1:i61-68
33. Tait AR, Malviya S, Voepel-Lewis T, Munro HM, Seiwert M, Pandit UA. Risk factors for
perioperative adverse respiratory events in children with upper respiratory tract infections.
Anesthesiology. 2001;95(2):299-306.
34. Varughese AM, Nick TG, Gunter J, Wang Y, Kurth CD. Factors predictive of poor behavioral
compliance during inhaled induction in children. Anesth Analg. 2008;107(2):413-421.
35. Vutskits L, Davis PJ, Hansen TG. Anesthetics and the developing brain: time for a change in
practice? A pro/con debate. Paediatr Anaesth. 2012;22(10):973-980.
36. Vutskits L. General anesthesia: a gateway to modulate synapse formation and neural
plasticity? Anesth Analg. 2012;115(5):1174-1182.
37. Williams RK. The pediatrician and anesthesia neurotoxicity. Pediatrics.
2011;128(5):e1268-1270.
38. Wright KD, Stewart SH, Finley GA, Buffett-Jerrott SE. Prevention and intervention strategies
to alleviate preoperative anxiety in children: a critical review. Behav Modif. 2007;31(1):52-79.
39. Yip, P, Middleton P, Cyna AM, Carlyle AV. Non-pharmacological interventions for assisting the
induction of anaesthesia in children. Cochrane Database Syst Rev. 2009(3):CD006447.
http://www.docencianestesia.com/uploads/1/3/1/6/13162488/non-pharmacological_intervention
s_for_assisting_the_induction_of_anaesthesia_in_children_review.pdf. Accessed September 3,
2015.

15

