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ABSTRACT 

Trisomy 15 is a rare genetic disorder presenting unique anesthetic challenges. This is a case of a patient with Trisomy 
15 and unrepaired ventriculo-septal defect presented for emergent removal of a subglottic tracheal granuloma. Developed 
anesthetic plan allowed the patient to breathe spontaneously with a combination of inhalational and intravenous anesthetics. 
Our technique offered optimal operating conditions and adequate depth of anesthesia. The important points of the case 
include an understanding of the physical characteristics of a patient with Trisomy 15 and unrepaired ventriculo-septal de-
fect and an anesthetic plan for emergent removal of an obstructing subglottic granuloma via rigid bronchoscopy. 
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1. Introduction 

Trisomy 15 is a rare genetic disorder that can present 
unique challenges for anesthesiologists. Characteristic fea-
tures of this disorder may include craniofacial abnormalities, 
growth and developmental delay, mental retardation, feed-
ing difficulties, gastroesophageal reflux disease (GERD), 
muscular spasticity, scoliosis, and cardiac abnormalities [1]. 
This is a case of a patient with Tri- somy 15 complaining of 
severe dyspnea, presented for emergent rigid bronchoscopy 
and removal of a subglottic tracheal granuloma. 

2. Case 

The patient was a 16-year-old female diagnosed with Tri- 
somy 15 early in life who presented with severe dyspnea, 
for emergent subglottic granuloma removal. Medical 
history included GERD, spastic quadriparesis, severe 
kyphoscoliosis, unrepaired ventriculoseptal defect (VSD) 
with possible right-to-left shunt and developmental delay. 
Surgical history included dental extractions, tracheo-
stomy at age 1, and tracheostomy revision at age 12. The 
patient had no known allergies. Her medications included 
levalbuterol and budesonide. Review of systems was 
unremarkable except for dyspnea. Vital signs were 
within normal limits. Physical exam revealed clear lungs, 
mild inspiratory stridor, holosystolic murmur on auscul- 
tation, and gastrostomy tube in place. She was awake but 
non-verbal. She had a size 5.0 Shiley tracheostomy in 

place. After a discussion with the surgeons, the anes-
thetic plan was to keep the patient spontaneously breath-
ing through the tracheostomy, with intermittent removal 
of tracheal canula during periods of surgical instrumenta-
tion via rigid bronchoscope from above. A 22-gauge IV 
line was placed in her right foot. Sevofurane 1.5% was 
delivered via tracheostomy tube. Intravenous midazolam 
0.5 mg and ketamine (in incremental doses) were also 
given. Right radial 22 G arterial catheter was inserted. 
Total dose of ketamine was 80 mg titrated over 15 min-
utes, maintaining spontaneous ventilation and normal blood 
pressure. The tracheostomy tube was then removed, and a 
rigid bronchoscope was used to visualize the granuloma 
that was causing the subglottic airway obstruction. The 
granuloma was seen on the anterior wall of the trachea 
Figure 1, and was removed with optical forceps. After 
confirmation that the obstruction had been relieved, the 
tracheostomy tube was replaced. The patient tolerated the 
procedure well and emerged from anesthesia without 
complication. She was brought to the post anesthesia care 
unit in stable condition. 

3. Discussion and Conclusion 

There were numerous anesthetic challenges presented in 
this case. This patient with Trisomy 15 had characteris-
tic physical features of the disease, including craniofa-
cialabnormalities including a small mandible, GERD, 
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Figure 1. Subglottic granuloma. 
 
muscular spasticity, scoliosis, and an unrepaired VSD, 
which is one of the most common forms of congenital 
heart defect in children. VSD may be perimembranous and 
due to muscular septum defects. Endocardial-cushion-type 
VSDs are less common and often associated with AV valve 
insufficiency [2]. In patients with moderate to large defects, 
symptoms become evident in the first few weeks of life. 
When shunt is small, patients remain asymptomatic, they 
grow and develop normally. With time, the septal leaflet 
of the tricuspid valve may become adherent to the ventricu-
lar septal surface, spontaneously closing the perimembra-
nous VSD. Similarly, a muscular VSD may close sponta-
neously with progressive compression of the defect by the 
growing myocardial tissue. Endocardial-cushion defects and 
outlet defects do not close without intervention [3]. Un-
treated, these infants with high pulmonary blood flow and 
high pulmonary artery pressures will present with conges-
tive heart failure: poor growth, rapid/labored breathing, 
tachycardia, and diaphoresis. If they survive without therapy, 
they develop pulmonary vascular disease and progress to 
Eisenmenger’s physiology [4]. 

These features raised concerns such as difficulty achiev- 
ing peripheral intravenous access, full stomach precautions, 
restrictive lung disease, potential right-to-left shunt, and 
difficult airway management despite the patient having a 
tracheostomy. The subglottic granuloma precluded the 
use of an endotracheal tube or jet ventilation, as the 
granuloma could have been dislodged further into the 
trachea or bronchus. Dislodgement could also have 
caused bleeding, which would further complicate airway 
management such as difficulty ventilating, oxygen de-
saturation, bronchospasm, and suboptimal operating con- 
ditions [5,6]. By first inducing the patient with sevoflu-
rane through the tracheostomy, we were able to attain 
intravenous and intra-arterial access. Ketamine provided 
supplemental anesthesia during periods of tracheal de-
canulation, while maintaining spontaneous respirations 

as well as systemic vascular resistance (SVR) in order to 
minimize right-to-left shunt. Continuous positive pres-
sure ventilation affects the intrathoracic to extrathoracic 
vascular pressure gradients, such that return of blood 
flow to the right ventricle is impaired and pulmonary 
vascular impedance is increased, resulting in enhanced 
right ventricular after load. The combination of both 
mechanisms is believed to represent the major determi-
nants for the depression of cardiac output during me-
chanical ventilation. The periodic reduction of intratho-
racic pressure resulting from maintained spontaneous 
breathing during mechanical ventilatory support pro-
motes the venous return to the heart and right- and left- 
ventricular filling, thereby increasing cardiac output and 
O2 transport capacity [7]. Maintaining spontaneous res-
pirations was obviously advantageous in this case. 

Midazolam was given to provide amnesia and to re-
duce the psychotropic effects of ketamine. This tech-
nique provided optimal conditions for the ENT surgeon 
to perform the procedure successfully. 

The important points of the case include an under-
standing of the physical characteristics of a patient with 
Trisomy 15 and an anesthetic plan for emergent removal 
of an obstructing subglottic granuloma via rigid bron-
choscopy. Our anesthetic plan allowed the patient to 
breathe spontaneously with a combination of sevoflurane, 
midazolam, and ketamine. The ketamine allowed us to 
maintain the patient’s SVR. This technique offered opti-
mal operating conditions and adequate depth of anesthesia. 
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