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Introduction: Radiation therapy has become an indispensable weapon in the pediatric oncologist’s 
arsenal, and comprises an integral component of contemporary treatment for many brain tumors.  As 
technology has improved, the safety and efficacy of treatment has improved as well.  Both shaped-beam 
X-ray therapy, which utilizes a moving gantry to deliver a three dimensional dose focused on a tumor 
while minimizing total body exposure, and conventional radiation therapy are used with increasing 
frequency in these patients.  However, because of the expenses associated with technologic advances, 
state of the art equipment will not be found at every hospital, and most pediatric hospitals utilize a 
radiation oncology facility located off-site.  Although most patients receiving this treatment do so as 
outpatients, and critically ill children may on occasion require a single emergency radiation treatment, 
seriously ill children requiring daily radiotherapy are less common.  These cases require planning and 
coordination between two facilities via pediatric transport services to provide challenging anesthetics in a 
facility not accustomed to children with multi-system critical illnesses. 
 
Methods: Complications during anesthesia for daily radiation therapy during the past three years were 
reviewed, and two cases were identified for review and analysis.   
Case 1: A 4 ½ year old boy with a posterior fossa atypical teratoid/ rhabdoid tumor was referred for 
radiation therapy following partial resection and high dose chemotherapy with stem cell rescue.  His 
course was complicated by asthma, liver dysfunction and thrombosis resulting in ascites, and respiratory 
insufficiency.  He remained in the hospital, and required oxygen supplementation at 2 lpm via nasal 
cannulae.  He was transported unmonitored from our hospital to the radiation treatment center daily in his 
parent’s car.  During one transport, the oxygen tank became disconnected from the patient’s nasal 
cannulae.  On arrival at the radiation treatment facility he was found to be cyanotic and dyspneic, and 
required oxygen by facemask and Mapleson circuit to restore adequate saturation. 
Case 2: A 3 ½ year old boy with a posterior fossa glioma was referred for 35 fractions of shaped-beam 
radiotherapy.  He developed pulmonary hypertension and right heart dysfunction following an adverse 
reaction to thiotepa.  He initially required controlled ventilation and inotropic support, but was weaned off 
of the ventilator, however at the time of his referral for radiation therapy still was receiving inhaled nitric 
oxide (iNO) at 20ppm, sildinafil, and 2l O2 via nasal cannula.  Daily radiotherapy sessions required his 
transport from our institution with a complete ground transport team and portable iNO delivery system.  
On one occasion when he became disconnected from the iNO circuit for approximately 15 seconds, O2 
saturations rapidly fell to the low 80’s.  Repositioning of his nasal cannulae and O2 delivery by mask 
resulted in rapid return of saturations to 99%.  Induction and maintenance of anesthesia with propofol 
never altered his saturation, blood pressure, or peripheral perfusion.  For 2 days after he was weaned off 
of iNO, we continued to have the iNO delivery system available in the event of a problem with 
pulmonary perfusion during anesthesia. 
 
Results: The problems that occurred and lessons learned during Case 1 prompted the planned transport 
system developed for Case 2.  No problems associated with transport occurred with Case 2, and problems 
that developed were dealt with rapidly and efficiently.  Both patients recovered from their acute incidents 
and completed their courses of radiation therapy without sequelae.  Patient 1 died of respiratory failure 
four months after completing his radiation therapy.  Patient 2 continues to require oxygen and sildinafil, 
but has been weaned off of iNO.  His most recent echocardiogram indicates resolution of right heart 
dysfunction.   
 



Discussion: Several issues must be considered when planning off-site radiation treatment for 
seriously ill or unstable inpatients requiring radiation therapy.  (1) Monitored transport by trained 
and experienced personnel is a necessity, although extremely costly.  Ground transport for our 
patients from our institution to the radiation oncology center (a distance of about 11 miles) costs 
approximately $6000 per day and often not covered by insurance.  (2) Pre-treatment planning is 
critical to marshal resources and personnel for safe care.  (3) Delays and postponement of 
radiation treatment must be kept to a minimum in order to maximize protocol outcomes, but 
patient stability and safety still is the priority, and may mandate delays in treatment.  (4) 
Complications can be effectively dealt with, and adverse outcomes minimized, if contingencies 
are anticipated and planned for. 
 


