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Anesthetic Management of a Pediatric Patient with Prader-Willi Syndrome 
 

Jordan McKeeman, DNAP, BSN 
Yale New Haven Hospital School of Nurse Anesthesia 

 
Keywords: Prader-Willi syndrome, general anesthesia, MRI, scoliosis 
 
Prader-Willi syndrome (PWS) results from the paternal deletion or maternal disomy of 
chromosome 15.1 Individuals with PWS are often in the perioperative domain undergoing 
general anesthesia and surgical intervention throughout the lifespan. Prader-Willi patients pose a 
challenge to anesthesia practitioners due to airway, respiratory, cardiac, and gastrointestinal 
anomalies.1-3 Anesthesia management includes a thorough individualized preoperative 
assessment as well as a basic knowledge of the disease and accompanying comorbidities to 
safely care for this population.1 
 
Case Report 
 
A 9-year-old female with PWS presented to the magnetic resonance imaging (MRI) suite to 
undergo a total spine MRI without intravenous (IV) contrast for juvenile idiopathic scoliosis of 
the thoracic region. The patient was 46 kg and 128 cm tall, with a BMI of 16.96 kg/m2. Past 
medical history consisted of premature birth at 31 weeks, Wolff-Parkinson-White (WPW) 
syndrome, developmental and language delay, hypotonia, seizures, scoliosis, and mild asthma. 
The patient had been seen by her pediatric cardiologist in December 2020 where an 
electrocardiogram (ECG) was completed. This revealed increased left ventricular forces with a 
WPW pattern. She had an atrial septal defect (ASD) that had spontaneously closed and a current 
patent foramen ovale (PFO). Her last known seizure episode was less than 6 months ago. Her 
asthma was well controlled with the last exacerbation being over 1 year ago. Surgeries of note 
included an adenoidectomy in 2014 and a tonsillectomy in 2015. Her airway assessment revealed 
a normal mandible, Mallampati score of II, 5 cm mouth opening and Class II upper lip bite test. 
The patient had no previous anesthetic complications. 
 
The patient arrived at the MRI suite for a preoperative assessment with her grandfather. The 
patient was conversational and compliant. Because the patient's mother, her primary caregiver, 
could not physically be present, she communicated via phone during the anesthesia preoperative 
evaluation. The patient’s last known intake was the previous evening at 19:30. 
 
She walked into the MRI control room with her grandfather where a time out was completed by 
three anesthesia professionals and two MRI technicians. The team then proceeded to the MRI 
scanning room where the patient was positioned supine on the MRI bed. General anesthesia was 
induced via mask inhalation with a mixture of N2O 7 L/min and O2 3 L/min, followed by 
sevoflurane 8% inspired concentration in O2 8 L/min. Intravenous (IV) access was established 
with a #22 gauge catheter in the patient's left hand. An IV infusion of lactated Ringers (LR) 
solution was initiated. Post-induction vital signs were SpO2 99%, HR 120/min, and BP 129/66 
mm Hg. The heart rate on ECG was normal sinus rhythm. The patient maintained a natural 
airway and O2 6 L/min was administered via non-rebreather facemask. A bolus of propofol 100 
mg IV was administered and general anesthesia was maintained with a propofol infusion at 300 
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mcg/kg/min. A conversion to total intravenous anesthesia was chosen to lower the incidence of 
respiratory adverse events and improve recovery time. A dose of hydrocortisone 60 mg IV was 
administered following the recommendations from the patient’s endocrinologist.  
 
The patient was positioned into the MRI machine by the anesthesia professionals and the MRI 
technicians. The scan was completed in 66 minutes. The patient remained still throughout the 
entirety of the procedure with vital signs remaining at post-induction readings. A total of LR 500 
mL was administered. The propofol infusion was discontinued when the scan finished, and the 
patient maintained a natural airway with an inspired concentration of O2 6 L/min to the post 
anesthesia care unit. She was discharged home in stable condition later that day. 
 
Discussion       
 
First discussed in 1956, Prader-Willi syndrome results from the paternal deletion or maternal 
disomy of chromosome 15.1 It affects males and females equally and occurs in about 1:20,000 
live births.1 Life expectancy varies between 30 and 50 years depending on the severity of 
comorbidities.4,5 

 
Scoliosis is seen in about 40% of individuals with PWS, ranging from mild to severe.4 Most 
individuals with PWS present with lumbar or thoracolumbar curvature.4 Research shows that 
significant restrictive lung patterns are associated with a Cobb’s angle greater than 40%.6 
Individuals with PWS may need scoliosis surgery to improve restrictive lung patterns.7 At about 
18 months of age, PW children should begin to be screened for scoliosis.4 Obtaining baseline 
spine radiographs can track changes over time.4 This patient had mild scoliosis with less than 
40% curvature and her pulmonologist reported that there was no active concern for restrictive 
airway disease. 
 
It has been reported that PWS patients have a narrow airway and small glottic opening, 
hypoplastic mandible, and a Mallampati score of II or greater.4 All of these require special 
attention when performing intubation and are situation specific. Having a video laryngoscope or 
awake fiberoptic device available and/or in the procedure room will aid in difficult airway 
scenarios.8 The benefits of maintaining a natural airway and respirations outweighed the risk of 
placing a supraglottic device or intubating this child. Previous anesthesia records noted asthma, 
and airway manipulation posed the risk of eliciting bronchospasm and post-intubation laryngeal 
edema.9 The patient was given a shoulder roll to help with airway patency during the scan and 
emergency airway supplies were readily available in the MRI control and scanning room. 
 
Individuals with PSW suffer from obstructive sleep apnea (OSA) and often require continuous 
positive airway pressure intraoperatively and postoperatively.4,5,7 These individuals usually 
require tonsillectomies and/or adenoidectomies at an early age.4 This patient had both her tonsils 
and adenoids removed, essentially eliminating her OSA. However, it is important to understand 
that even after removal, PWS patients can still suffer from OSA and require non-invasive 
ventilation.4 This should be assessed on a case-to-case basis. 
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Patients who are diagnosed with PWS usually have accompanying cardiac anomalies, most 
commonly atrial and ventricular septal defects.1,4 This patient had a past medical history of ASD, 
PFO, and WPW syndrome; however, maintained normal sinus rhythm throughout the procedure. 
Starting in late childhood, PWS patients can suffer from an insatiable appetite, which is caused 
by an increased ghrelin production.4 This leads to an enhanced reward from eating, making 
obesity common in this population.4 These individuals can eat until their stomachs distend and 
essentially rupture.4 This occurs partially due to their high pain threshold and lack of ability to 
vomit.4 This patient had a BMI that was clinically underweight, which is unusual for this 
population. A report from her endocrinologist stated that although she had started to show an 
increased awareness in food, she had yet to exhibit symptoms of hyperphagia. Preoperative 
fasting guidelines may be difficult to adhere to in this population due to the presence of 
behavioral issues and hyperphagia.4 Since the patient's family members were reliable historians 
and she had not eaten since 19:30, the anesthesia providers concluded that a natural airway was 
safe and provided optimal recovery. 
 
Developmental delays and extreme behavioral issues usually occur in most PWS persons. Such 
behavioral disorders manifest as temper tantrums and stubbornness.4 Giving a preoperative 
anxiolytic such as midazolam has shown to be effective in patients with PWS.4 In cooperative 
PWS patients, local anesthesia and monitored anesthesia care can be successfully implemented 
when appropriate.2 During this interaction, the patient showed no behavioral concerns and was 
pleasantly cooperative. Although she had a mild speech impediment, hospital staff were able to 
understand her and communicate appropriately. In her grandfather’s presence she was able to 
stay calm and the use of premedication was unnecessary. 
 
The majority of PWS individuals have hypotonia at birth stemming from a decrease in growth 
hormone (GH) secretion.3-5 A decrease in GH results in short stature throughout life.2-5,7 The 
patient’s endocrinologist was satisfied with her current dose of GH and improving body 
composition. Additionally, adrenal insufficiency is not uncommon in PWS patients, but there are 
conflicting results with responses to cortisol testing.4 Usually, the patient’s endocrinologist will 
make recommendations for anesthesia professionals regarding the administration of stress-dose 
steroids for surgery.4 

 
Non-operating room anesthetic procedures are high-risk situations since resources are not as 
readily available. This case presented potential difficulties due to the additional diagnosis of 
PWS. The airway, cardiac, and gastrointestinal concerns of this population can make it 
challenging to administer anesthesia. Safety is always the main priority and by completing a 
thorough preoperative assessment and having accessible emergency airway supplies, the patient 
had a positive outcome. Recommendations for repeating a similar case in the future would be to 
continue having three anesthesia professionals in the MRI suite.  
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Dexmedetomidine: An Adjuvant to Spinal Anesthesia for Cesarean Section  
 

Courtney Harder, DNAP, BSN 
University of Kansas 

 
Keywords: dexmedetomidine, Precedex, spinal anesthesia, cesarean section 
 
Spinal anesthesia is the preferred anesthetic for women undergoing a cesarean section. The 
reported rate of cesarean delivery in the United States is over 30%.1 Generally, the benefits of 
spinal anesthesia outweigh the risk. However, with extreme sympathetic blockade after 
intrathecal administration of local anesthetic, women may experience nausea, vomiting, 
shivering, and hypotension leading to compromised uteroplacental perfusion and fetal distress.1 
As the rate of cesarean sections increases, anesthesia practitioners must monitor the latest 
literature regarding spinal anesthesia to provide the safest anesthetic for mother and baby. 
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Case Report  
 
A 37-year-old female was scheduled for a cesarean section. The patient presented at 39 1/7  
weeks gestation with a BMI of 31.6 kg/m2 and allergies to erythromycin, latex, and bananas. She 
had a known history of asthma, eczema, mononucleosis, covid-19, and advanced maternal age in 
multigravida. Past surgeries include three cesarean sections, and she had no reported past 
anesthetic complications.  
 
A preoperative anesthesia exam revealed clear lungs on auscultation with a heart rate of 81 
beats/min and blood pressure of systolic 110 mm Hg and diastolic 70 mm Hg. Platelets were 
within normal limits. The benefits and potential risks of spinal anesthesia were discussed and the 
patient consented to undergo cesarean section under spinal anesthesia. Preoperatively, a fluid 
bolus of lactated ringers was administered via a peripheral intravenous catheter (PIV); she 
received metoclopramide 10 mg and famotidine 20 mg intravenously. 
 
Once the patient arrived in the operating room, standard noninvasive monitors were applied, and 
O2 4 L/min was administered via nasal cannula. Spinal anesthesia was performed at the L3-L4 
interspace using a 25-gauge pencil-point needle. Placement in the subarachnoid space was 
confirmed with the free flow of cerebrospinal fluid. Bupivacaine 0.75% 1.6 mL mixed with 
preservative-free morphine 0.15 mg and dexmedetomidine 5 mcg was injected successfully. The 
patient tolerated the procedure well and was immediately laid supine with left uterine 
displacement. The area of sensory blockade was assessed, and the patient had an adequate 
anesthetic level blockade from T10-S2.  
 
Heart rate, respiratory rate, blood pressure, oxygen saturation, and temperature were monitored 
intraoperatively using a 5-lead electrocardiogram, noninvasive blood pressure cuff, SpO2 finger 
probe, and a skin temperature sticker. Phenylephrine 100 to 200 mcg IV was administered 
throughout the procedure to treat hypotension (84/40 mm Hg). Nausea was a frequent complaint 
by the patient during the procedure and was treated with ondansetron 4 mg. The cesarean section 
lasted 85 minutes. A viable male neonate with Apgar scores of 9 and 9 was delivered during the 
cesarean section. Postoperatively, the initial assessment showed vitals within normal limits with 
no signs of neurological deficit for the mother and baby. The patient had no complaints of pain 
during the procedure.  
 
Discussion 
 
Spinal anesthesia is a regional anesthetic commonly utilized for patients undergoing cesarean 
section. During spinal anesthesia, there is a transient blockage of sensory and motor of spinal 
nerves. Advantages of spinal anesthesia include quick onset, cost-effectiveness, and allowing the 
mother to be awake during the procedure. Disadvantages of spinal anesthesia include the 
anesthetic effect’s short duration and possible adverse effects including hypotension, 
bradycardia, nausea, vomiting, shivering, or dyspnea.2,3 Of these potential adverse effects, 
hypotension is the most concerning as it can lead to morbidity and mortality for both infant and 
mother.2 Administering spinal anesthesia with an adjuvant has the potential to offset some 
disadvantages mentioned. Some adjuvants that have shown to enhance the quality of spinal 
anesthesia when injected intrathecally include epinephrine, morphine, fentanyl, and sufentanil.4  
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Bupivacaine 0.75% is the most widely used local anesthetic for spinal anesthesia.4 The local 
anesthetic's dose determines the duration of action. Studies have shown that decreasing the 
amount of local anesthetic given intrathecally for spinal anesthesia may minimize the risk of 
hypotension.2 Often decreasing the amount of local anesthetic administered is not an option 
considering the dose determines the duration of the block. To provide a smaller dose of local 
anesthetic but still optimize the effects, anesthesia practitioners have utilized adjuvants such as 
those listed above and dexmedetomidine.  
 
Dexmedetomidine is a highly selective alpha 2-receptor agonist that provides analgesic, sedative, 
and anti-sympathetic effects with no significant impact on respiration.5  By adding low-dose 
dexmedetomidine intrathecally, the spinal bupivacaine efficacy is enhanced by 24%.6 Studies 
have proven the combination of intrathecal bupivacaine with dexmedetomidine prolongs the 
duration of the anesthetic effects on average an additional forty minutes and in some cases up to 
another ninety minutes, even with lower doses of bupivacaine.2,5,6  
 
The safety of the mother and fetus while using intrathecal dexmedetomidine has been 
questioned. A recent study in 2019 measured the amount of dexmedetomidine in the umbilical 
artery (UA) and umbilical vein (UV), as well as Apgar scores of newborns born via cesarean 
section to mothers who received spinal anesthesia with low dose dexmedetomidine 5 mcg added. 
The results showed the concentration of dexmedetomidine was too low to be detected in both the 
UA and UV by the advanced measuring system, and all infants had Apgar scores greater than 
eight, suggesting low dose dexmedetomidine given intrathecally will not lead to adverse effects 
on the fetus.5 A concern of intravenous dexmedetomidine is hemodynamic instability; therefore, 
the same concerns exist for intrathecal use of dexmedetomidine. The literature reviewed showed 
no reports of significant differences in hemodynamics with patients who received low dose 
dexmedetomidine with bupivacaine intrathecally compared to those who did not have the 
addition of dexmedetomidine intrathecally.2,3,5,6 With the use of dexmedetomidine 5 mcg 
intrathecally, patients' hemodynamics remained more stable during the procedure due to a lower 
local anesthetic requirement and fewer opioids required.2 In addition to maintaining stable 
hemodynamics, intrathecal dexmedetomidine effectively reduces the incidence of shivering 
during cesarean section.3 Decreasing shivering is of significance, considering that shivering may 
lead to increased oxygen consumption and carbon dioxide production, which affects certain 
maternal physiological functions.3 
 
The anesthetic considerations for spinal anesthesia performed for women undergoing cesarean 
section will continue to be researched and evaluated. With the literature available now, some key 
advantages exist when utilizing low dose dexmedetomidine as an adjuvant to local anesthetics 
administered intrathecally. As anesthesia practitioners, patient safety is a primary concern. After 
reviewing multiple studies, the patient discussed in the case report may have benefited by only 
administering dexmedetomidine 5 mcg with the bupivacaine 0.75% 1.6 mL intrathecally. 
Another alternative could have been administering a lower dose of bupivacaine 0.75% or even a 
lower concentration, such as 0.5%, with the low dose dexmedetomidine.  
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Beckwith-Wiedemann Syndrome is a congenital overgrowth disorder first described in 1963 and 
1964 by Drs. J. Bruce Beckwith and Hans-Rudolf Wiedemann.1-5 It was initially characterized by 
macroglossia, omphalocele, and lateralized overgrowth.1-7 Macroglossia can be associated with 
an increased risk for upper airway obstruction and difficult mask ventilation or intubation.3-7 The 
following report details the case of a 16-year-old female patient with a history of Beckwith-
Wiedemann Syndrome undergoing a free tissue transfer to repair a palatal fistula. 
 
Case Report 
 
A 16-year-old, 47 kg, 165 cm female presented for free tissue transfer to repair a palatal fistula. 
The patient had a past medical history of Beckwith-Wiedemann Syndrome, macroglossia, cleft 
palate, anterior hard palate fistula, malocclusion of the teeth, and gastroesophageal reflux 
disease. The patient’s past surgical history included a pharyngeal flap for velopharyngeal 
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insufficiency, attempted palatoplasty repair of anterior palate fistula with incomplete closure, and 
midline glossectomy. The patient’s electrocardiogram was normal, without history of cardiac 
anomaly, and had a metabolic equivalent testing score > 4. The day of surgery physical 
assessment revealed clear lung sounds, normal heart tones, poor dentition, and a Mallampati 
class 1 airway. Premedication included intravenous midazolam 2 mg. 
 
The patient was brought to the operating room, where standard noninvasive monitors were 
applied. Oxygen via circuit mask was administered at 15 L/min until the patient reached an 
expired O2 concentration of 90%. General anesthesia was induced with intravenous fentanyl 50 
mcg and propofol 100 mg. After successful mask ventilation, intravenous succinylcholine 60 mg 
was administered. The patient’s trachea was intubated with a 7.0 mm single lumen cuffed 
endotracheal tube via direct laryngoscopy with a Macintosh 3 blade. Endotracheal tube 
placement was verified with the presence of bilateral breath sounds and capnography and the 
tube was secured at a depth of 21 cm. Mechanical ventilation was initiated on a mode of SIMV, 
tidal volumes of 400 mL, a rate of 15/min, and PEEP of 5 cm of H2O. 
 
General anesthesia was maintained via inspired sevoflurane concentrations of 1.9 - 2.4% in a 
mixture of O2 1 L/min and air 1 L/min. The free tissue transfer to repair a palatal fistula was 
performed uneventfully. The patient’s trachea was extubated in the operating room after 
verifying lung dynamics, spontaneous respirations, and confirming pharmacological 
antagonization of neuromuscular blockade with > 90% response on train-of-four monitoring.  
 
While transferring the patient from the operating room table to the bed, the surgeon noted a loss 
in the Doppler flap signal. After a discussion with the surgeon, it was determined to transfer the 
patient back to the operating room table, induce general anesthesia again, and re-intubate the 
patient’s trachea to examine the flap. General anesthesia was induced with intravenous 
hydromorphone 0.2 mg, propofol 50 mg, and succinylcholine 100 mg. The patient’s trachea was 
re-intubated with a 7.0 mm single lumen cuffed endotracheal tube via video laryngoscopy with a 
GlideScope (Verathon) 3 blade. Endotracheal tube placement was verified with the presence of 
bilateral breath sounds and capnography, the tube was secured at a depth of 21 cm, and 
mechanical ventilation was initiated at the same settings. After the neck was prepped and draped 
sterilely, the neck incision was opened. The surgeon was able to confirm good return of blood 
flow to the flap on pinprick and a robust doppler signal on the flap pedicle. The incision was then 
closed. Per the surgeon’s request due to concern for airway swelling, it was determined to keep 
the patient’s trachea intubated and mechanical ventilation was continued postoperatively. The 
patient was transferred to the pediatric intensive care unit in stable condition. Overnight, the 
patient was started on an intravenous fentanyl continuous infusion for sedation and mechanical 
ventilation compliance. The patient’s trachea was extubated the next day without complication. 
 
Discussion 
 
Anesthesia considerations for a patient with Beckwith-Wiedemann Syndrome include an 
increased incidence of macroglossia and the potential for a difficult airway. The syndrome was 
first described in 1963 by Dr. J. Bruce Beckwith in three related necropsy cases, then Dr. Hans-
Rudolf Wiedemann added two more cases in living children in 1964.1-5 It is considered the most 
common epigenetic overgrowth disorder, affecting over 1:10,000 people and is caused by 
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epigenetic or genetic defects on chromosome 11p15.2 Cardinal features of Beckwith-Wiedemann 
Syndrome include macroglossia, lateralized overgrowth, and hyperinsulinism.2 Lateralized 
overgrowth is defined as asymmetric overgrowth of one or more regions of the body, particularly 
in the limbs and associated with increased muscle bulk.2 
 
Since Beckwith-Wiedemann Syndrome can cause macroglossia, anesthesia providers carefully 
plan for potential airway-related complications.3,5,7 Macroglossia is prevalent in 50-95% of 
patients with Beckwith-Wiedemann Syndrome.2,3,5,6 Upper airway obstruction and difficult mask 
ventilation or intubation occurs in up to 6% of cases.6 The most mentioned anesthesia 
consideration for patients with Beckwith-Wiedemann Syndrome is a thorough perioperative 
assessment, including an airway assessment.3-5 Most authors suggest having a detailed plan and 
backup plan for difficult intubation, as well as varied airway equipment available in the room, 
including emergency airway equipment.3-5 Other anesthesia considerations include an awake 
intubation and an awake or delayed extubation.3,5,7 
 
Sequera-Ramos et al. retrospectively reviewed electronic medical records of 210 patients with 
Beckwith-Wiedemann Syndrome who received an anesthetic between January 2012 and July 
2019, for a total of 310 anesthetics.6 Almost 75% of patients were considered an American 
Society of Anesthesiologists Physical Status class III and 53.2% had macroglossia documented 
on their physical examination.6 The most common procedure types included general surgery and 
plastics/craniofacial surgery.6  
 
Results showed that the prevalence of a difficult airway was 5.3%, difficult facemask ventilation 
of 2.9% and difficult intubation of 5.2%.6 In comparison, the prevalence of difficult 
laryngoscopy in the general pediatric population was reported at 2%.6 The intubation first-
attempt success rate was 83.8%, with 82.7% of patients being documented as having a Cormack-
Lehane grade 1 view.6 In cases with a difficult airway, one of the patients experiencing difficult 
facemask ventilation was successfully rescued with a supraglottic airway device that was kept as 
the primary airway device for the duration of the procedure.6 
 
In summary, the literature supports that patients with macroglossia experienced a higher 
prevalence of difficult facemask ventilation, difficult intubation, multiple intubation attempts, 
and hypoxemia (defined as SpO2  < 90% for > 30 seconds).6 Therefore, macroglossia may be a 
contributing factor to a difficult airway.6 Factors associated with a difficult airway in patients 
with Beckwith-Wiedemann Syndrome include macroglossia, age < 1-year, lower weight (on day 
of surgery and not corrected for gestational age), plastic/craniofacial surgery, history of 
obstructive sleep apnea, and endocrine abnormalities.6 
 
Beckwith-Wiedemann Syndrome can also cause neonatal hypoglycemia due to hyperinsulinism 
and islet cell hyperplasia.4 Hypoglycemia can be present in up to half of infants with Beckwith-
Wiedemann Syndrome and can be classified as transient, lasting less than one week, or 
prolonged, lasting greater than one week.1-3 Anesthesia considerations include monitoring 
perioperative glucose levels and treating hypoglycemia as necessary.3,4,7  
 
Cardiac anomalies can also be present in patients with Beckwith-Wiedemann Syndrome, 
including tetralogy of Fallot, atrial septal defect, ventricular septal defect, patent ductus 
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arteriosus, hypoplastic left ventricle, and idiopathic cardiomegaly.7 A thorough preoperative 
assessment is imperative. A cardiac workup may be indicated, depending on the extent and 
severity of the patient’s anomaly.  
 
Despite patients with Beckwith-Wiedemann Syndrome being reported to have higher incidences 
of a difficult airway compared to the general pediatric population, intubation first-attempt 
success rate was 83.8%.6 The first-attempt technique for intubation using direct laryngoscopy 
was 71.2%.6 Patients with Beckwith-Wiedemann Syndrome can successfully be managed 
through a comprehensive preoperative evaluation including a thorough airway assessment and 
detailed documentation, reviewing prior anesthetics, planning, vigilant perioperative monitoring, 
careful postoperative care, and awareness of possible outcomes.3,4,7 
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Introduction  
 
A mediastinal mass is a life-threatening comorbidity that requires serious consideration when 
developing an anesthetic plan. It poses a significant risk to patient safety because it could lead to 
airway compression and cardiopulmonary collapse. A systematic approach and multidisciplinary 
collaboration are essential to reduce perioperative complications.Due to the proximity of 
mediastinal structures in relation to the mass, perioperative challenges such as hemodynamic 
instability and central airway collapse are patient-dependent.1-3 Intraoperative challenges are 
directly correlated with the size of the mass and the anatomic space it invades.1  
 
Case Report  
 
A 16-year-old female presented to an outside facility with recurrent chest pain and daily febrile 
episodes, where she received a multidisciplinary evaluation. This patient was initially diagnosed 
with costochondritis and pneumonia after a preliminary computed tomography (CT) scan 
showed an infectious pulmonary nodule. She was prescribed a course of corticosteroids and 
doxycycline and was later discharged from the hospital. Symptoms continued to worsen despite 
ongoing treatment. The patient then developed a non-productive cough, shortness of breath, 
persistent headaches, and intermittent lightheadedness, which prompted an emergency 
department visit. An echocardiogram showed normal myocardial function, unremarkable 
myocardial size, and a small pericardial effusion. A diagnosis of myocarditis was made based on 
the echocardiogram findings. After discharge, symptoms did not improve with treatment over the 
next month, so she was admitted to a children’s specialty hospital. A new CT scan showed a 
mediastinal mass, and a pulmonary nodule previously noted on preliminary imaging. She was 
then transferred to an academic medical center for a flexible bronchoscopy with endobronchial 
ultrasound-guided biopsy.   
 
The anesthesia team collaborated with the pulmonologist regarding the method of induction and 
maintenance to ensure optimal surgical conditions and patient safety. Baseline vitals included 
blood pressure 109/57 mm Hg, heart rate 99/min, 22 /min, SpO2 98%, and temperature 36.8° C. 
A general anesthestic was required for the diagnostic procedure. An intubating supraglottic 
airway (SGA) was selected for airway management in case emergent endotracheal intubation 
was required. A rigid bronchoscope was readily available in case of respiratory collapse; it 
allows for direct airway visualization and can be advanced beyond an obstruction to facilitate 
ventilation.3   The goals were to maintain spontaneous ventilation throughout the procedure and 
to minimize the use of positive-pressure ventilation.    
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General anesthesia was induced with a combination of sevoflurane inhalation and incremental 
intravenous propofol boluses. A low-dose continuous propofol infusion was chosen to ensure a 
steady-state anesthetic during the procedure. Inhaled sevoflurane was used to reduce the amount 
of propofol required, in an attempt to preserve spontaneous ventilation. Blood pressure was 
intermittently labile, requiring phenylephrine boluses. Respirations fluctuated during the case, 
ranging from 30 to 60/min. Spontaneous ventilation was maintained throughout the 
bronchoscopy. After the procedure was completed, the SGA was removed when protective 
reflexes were regained, and the patient was able to follow commands. There was no evidence of 
cardiopulmonary compromise after the removal of the SGA. The patient was transported to the 
post-anesthesia care unit with O2 6 L/min via simple mask. The patient was hemodynamically 
stable upon arrival to the post-anesthesia care unit with no evidence of perioperative 
complications.  
 
Discussion 
 
A comprehensive understanding of the risks associated with a mediastinal mass requires a 
thorough understanding of the anatomy and physiology of mediastinal structures. It is estimated 
that perioperative complications occur in approximately 9% to 20% of cases, despite being 
adequately prepared and following clinical guidelines.2 The location of a mass can predict the 
degree of difficulty that an anesthetist may encounter.1-2   
 
The mediastinum is made up of three anatomical compartments: anterior, middle, and posterior.  
Perioperative complications occur more frequently with anterior mediastinal masses.1-3 This can 
be attributed to the proximity of other anatomical structures, including the tracheobronchial tree, 
cardiac chambers, thoracic aorta, superior vena cava, and pulmonary arteries.1-2 A retrospective 
study examined the rate of perioperative complications in patients with mediastinal masses; 
results showed that 15% of these patients experienced complications ranging from mild 
hemodynamic instability to complete cardiopulmonary collapse during the operative period.2 
Approximately 85% of the patients who experienced complications had an anterior mediastinal 
mass.2  
 
Cardiopulmonary instability is common, usually due to compression of heart chambers and 
major pulmonary vessels.1-7 Hypoxemia can occur due to decreased pulmonary artery blood flow 
leading to a ventilation/perfusion mismatch and potentially right-sided heart failure.2-3,6  

Pulmonary vein compression can significantly inhibit blood return to the left ventricle leading to 
reduced cardiac output and pulmonary edema.3 Airway patency is threatened by general 
anesthesia due to bronchial and tracheal relaxation effects. These detrimental effects are 
amplified by neuromuscular blockade due to loss of muscle tone, leading to decreased airway 
diameter.3,5-7 Positive-pressure ventilation increases intrathoracic pressure, leading to increased 
extrinsic airway compression, which can cause complete airway collapse.2,5,6 Anesthesia 
personnel aimed to prevent increases in intrathoracic pressure by maintaining spontaneous 
ventilation with a SGA for the duration of the diagnostic procedure. Neuromuscular blockers 
were negated from the anesthetic plan to optimize airway muscle tone. 
 
Current evidence-based practice guidelines suggest emphasizing preoperative planning through a 
comprehensive physical assessment.2-4,6,7 If the patient is symptomatic, the risk of perioperative 
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complications is higher.4 Preoperative symptoms of orthopnea and stridor indicate airway 
compromise and are predictive of perioperative respiratory complications.3 Upper extremity 
swelling and syncopal episodes could signify impending cardiovascular compromise during the 
operative period secondary to blood vessel compression.3 It is recommended to utilize local 
anesthesia, regional anesthesia, or sedation to maintain airway tone when appropriate.1,3 
Dexmedetomidine and ketamine are adjuncts utilized in the anesthetic regimen because they do 
not depress the ventilatory drive.1,3,7 If general anesthesia cannot be avoided, spontaneous 
ventilation is superior to positive-pressure ventilation because spontaneous ventilation maintains 
the transpleural pressure gradient.3,6 Due to an extensive patient history of symptomatic episodes, 
the anesthesia team collaborated with the pulmonologist to assemble the best course of action. 
The presenting symptoms signaled the possibility of impending respiratory complications after 
induction of anesthesia. 
 
If major vessels are located near the mass, it is advised to initiate invasive hemodynamic 
monitoring before induction of anesthesia.4 Femoral intravenous access should be obtained if 
there is a concern for superior vena cava compression.4,6 Mediastinal masses located at or below 
the carina can lead to mechanical obstruction by the mass despite securing the airway with an 
endotracheal tube.2  This obstruction leads to hypoxia and hypercarbia due to inadequate 
ventilation to the distal alveoli.2 After a thorough review of CT imaging, it was deemed 
appropriate to induce anesthesia without the placement of an arterial line. 
 
Multiple disciplines, such as a thoracic surgical team, perfusionists, and pulmonologists, should 
be consulted if major perioperative complications arise.4,6,7 Contrary to proposed 
recommendations, Hartigan et al.5 conducted staged anesthetic inductions with positive-pressure 
ventilation and neuromuscular blocking agents in individuals with known mediastinal masses, 
and results showed an absence of cardiopulmonary collapse. These results may not apply to 
clinical practice due to the small sample size, but they offer new evidence to stimulate discussion 
about current practice and future research.5  
 
There were no perioperative complications that arose during the bronchoscopy. However, 
additional anesthesia interventions could have been implemented to ensure patient safety during 
the procedure. An arterial line would have been a beneficial prophylactic measure because it 
would have signaled impending cardiopulmonary instability quicker than a non-invasive blood 
pressure cuff. Careful attention to positioning should have been observed to a higher degree 
because the induction of general anesthesia in a semi-upright position optimizes functional 
residual capacity.1,6,7 More planning regarding cardiovascular collapse management should have 
been discussed with the entire team.  
 
The approach to conducting the bronchoscopy was well-planned and demonstrated positive 
results. The absence of perioperative complications reinforces that current clinical 
recommendations are likely beneficial to patient safety. Adequate planning and vigilant 
monitoring are essential to conducting a successful anesthetic on a patient with a mediastinal 
mass.  Each patient should be evaluated, and an individualized plan should be developed to 
enhance patient safety.  
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Twin to twin transfusion syndrome (TTTS) is a placental vessel abnormality found between 
twins who share a placenta (monochorionic). Abnormal vessel anastomoses create unequal 
vascular flow between twins resulting in one twin receiving excess blood flow (“recipient”), and 
the other twin (“donor”) receiving insufficient flow in return. This placental abnormality can 
affect up to 15% of monochorionic twin pregnancies and can lead to amniotic fluid imbalance 
such as oligo- or polyhydramnios, and cardiac dysfunction.1 This case outlines a general 
anesthetic method used for a woman with monochorionic diamniotic (two amniotic sacs) twins 
for minimally invasive approach using fetoscopic laser photocoagulation of communicating 
placental vessels. 
 
Case Report 
 
The patient was a 35-year-old, 72 kg, 153 cm, G1P0 presenting at 16-weeks 4/7 days gestation. 
On physical exam, the patient had a Mallampati score of I and a thyromental distance > 6 
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centimeters. Pulmonary and cardiac exam were within normal limits. The patient denied nausea, 
vomiting, or reflux on the day of surgery. 
 
The patient arrived to the perioperative holding area and an intravenous (IV) catheter was 
established by the preoperative nursing staff. Intravenous fluid administration was held per the 
surgeon’s request to limit perioperative IV fluid to a maximum of 400-600 mL. Citric acid-
sodium citrate solution 30 mL was administered orally to the patient within 30 minutes 
preoperatively. The patient was brought to the operating room and a sign-in occurred per hospital 
protocol prior to the commencement of anesthesia. Two units of packed red blood cells were 
immediately available in a cooler and verified by the anesthesia provider and the circulating RN. 
Standard noninvasive monitors were applied to the patient and an IV infusion of lactated ringers 
(LR) was initiated prior to induction. A roll was placed under the patient’s right flank for left 
uterine displacement. 
 
A rapid sequence intubation (RSI) technique was used including a three-minute preoxygenation 
with O2 10 L/min via anesthesia circuit and face mask, propofol 200 mg, succinylcholine 100 
mg, and rocuronium 20 mg IV. A Cormack and Lehane grade 1 view of the vocal cords was seen 
during direct laryngoscopy. The trachea was intubated with a 6.5 mm endotracheal tube (ETT) 
without issue. Mechanical ventilation was administered via the ETT and the patient was placed 
on volume control (VC) ventilation and maintained on an inspired sevoflurane concentration of  
2-2.5%. Tachycardia was recorded during tracheal intubation and lasted for 5 minutes post-
intubation. 
 
An orogastric tube was placed to low wall suction and 400 mL of clear gastric fluid was removed 
from the stomach. Cefazolin 2g was administered for surgical infection prophylaxis, as well as 
dexamethasone 4 mg for postoperative nausea and vomiting (PONV) prevention. Neuromuscular 
blockade was maintained throughout the procedure with rocuronium and based on train of four 
count (TOFC) with a goal of 1-2 twitches throughout the procedure. Phenylephrine 200 mg was 
administered in divided doses before beginning an IV infusion of phenylephrine, titrated between 
20-30 mcg/min to keep mean arterial pressure (MAP) above 70 mm Hg.  
 
Three donor-recipient anastomoses were identified and ablated by the surgeon. No 
amnioreduction was necessary. After placental vessel ligation, Fetal heart tones (FHT) were 
assessed via ultrasound by the surgeon and were within normal limits. The procedure lasted for a 
total of one hour after IV induction. Local infiltration of bupivacaine 0.5% was administered by 
the surgical team around a 2-cm incision. Ondansetron 4 mg IV was given at the end of the 
procedure for PONV prophylaxis. Neuromuscular blockade was antagonized with atropine 0.5 
mg and neostigmine 2 mg IV. A subsequent dose of atropine was given for bradycardia in the 
50’s for a total dose of 0.8 mg. 
 
The patient was transitioned to pressure support ventilation and the ETT was subsequently 
removed from the trachea after the patient showed adequate return of airway reflexes and 
neuromuscular recovery. Oxygen 6 L/min was delivered via face mask after extubation. The 
patient reported nausea after extubation and vomited a small amount of clear liquid. A total of 
LR 400 mL was administered throughout the procedure. The patient denied pain post 
operatively. Nifedipine, a calcium channel blocker, was ordered per protocol by the surgeon 
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postoperatively for its tocolytic properties to prophylactically prevent preterm labor and 
administered by the Post-anesthesia Care Unit (PACU) RN. FHT were assessed preoperatively, 
intraoperatively, and postoperatively in the OR by the fetal surgery team. 
 
Discussion 
 
Anesthesia for fetal surgery involves consideration of both the mother and the fetus. The 
anesthetic plan must therefore consider both entities regarding maternal safety, teratogenicity, 
maternal-placental oxygenation, and even fetal anesthesia.3 Fetoscopic laser photocoagulation of 
communicating placental vessels is a minimally invasive fetal surgery performed between 16-26 
weeks gestation and can result in survival rates of 88-90% for one fetus and 60-70% for both.1,7  
 
Without treatment, TTTS can result in the intrauterine demise of one or both fetuses or preterm 
and/or pre-viable birth.1 Anesthetic options for this procedure include local anesthesia, local 
anesthesia with IV sedation, neuraxial techniques, or general anesthesia (GA).1,6 Placental 
transfer of volatile anesthetics during GA can promote fetal anesthesia and decreased movement, 
optimizing surgical conditions, but it may not be necessary.2 Maternal physiologic comorbidities 
must be balanced against surgeon and patient preference for the anesthetic technique chosen 
during the procedure. 
 
Maternal cardiovascular changes during pregnancy include an increased circulating blood 
volume and cardiac output coupled with decreased systemic vascular resistance (SVR).3 These 
physiologic changes can contribute to the pregnant patient becoming hypotensive under general 
anesthesia requiring intervention by the anesthesia professional. General anesthesia may be 
associated with increased blood pressure and heart rate fluctuations compared to local anesthesia 
techniques for this procedure.3 Additionally, pregnancy-induced hypoalbuminemia can decrease 
oncotic pressure and place the patient at risk for pulmonary edema and postoperative maternal 
respiratory distress in the setting of excess IV fluid administration in patients undergoing 
treatment for TTTS.2 Current recommendations include judicious IV fluid administration and 
preference for vasopressors for treatment of hypotension.2 This case included a fluid-restricted 
plan to prevent excess fluid administration in the setting of hypotension and instead maintain 
perfusion with the phenylephrine IV. 
 
Respiratory changes during pregnancy include increased oxygen consumption, decreased 
functional residual capacity, and a decreased time to desaturation.5 Adequate preoxygenation 
should be provided prior to induction, especially following a rapid-sequence intubation (RSI) 
method without ventilation assistance.4 Video laryngoscopes should be readily available and may 
be the first-choice intubation tool depending on patient airway assessment.4 Because this patient 
was 16 weeks and had a reassuring airway exam, direct laryngoscopy was performed with a 
video laryngoscope available as a backup. 
 
Pulmonary aspiration of gastric contents is one of the greatest causes of maternal morbidity 
associated with general anesthesia. After 16 weeks gestation, pregnant patients are considered to 
be a “full stomach” despite an adequate fasting period.5 Because this procedure is elective, 
fasting guidelines should be followed along with the administration of a clear antacid within 30 
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minutes of anesthesia, such as Bicitra.  These guidelines are recommended to prevent aspiration 
pneumonitis in the obstetric population.4  
 
During the case the patient experienced nausea postoperatively, probably due to a variety of 
factors including volatile anesthetic usage, neuromuscular blockade reversal choice, and personal 
history of nausea during pregnancy. Neostigmine and atropine were chosen for neuromuscular 
blockade reversal related to the ability of atropine to cross the placental barrier and limit fetal 
bradycardia associated with neostigmine administration. There may have been a possible 
imbalance between the agents, however, as evidenced by bradycardia after administration 
indicating an unopposed muscarinic effect of neostigmine promoting nausea. Although not given 
during this case, metoclopramide may have been a suitable option to administer early for its 
effect in increased gastric emptying and preventing the nausea experienced by this patient in the 
PACU.  
 
General anesthesia in the pregnant patient is not without risk and may contribute to 
hemodynamic instability, airway compromise, pulmonary aspiration, excess fluid administration, 
and PONV.2,3 If GA is the best method for maternal and fetal safety then a careful plan should be 
designed to mitigate these risks that takes into consideration the physiologic changes that occur 
during pregnancy. Performing this case under neuraxial or local anesthesia are alternative 
techniques7 that could be used to keep the pregnant patient awake and spontaneously breathing 
without airway intervention, and avoid the need for GA and its potential adverse effects. 
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The traditional approach to neuraxial anesthesia is a landmark technique involving palpitation of 
the intervertebral space at the level of Tuffier’s line. This virtual line serves as an anatomical 
landmark for the L4-L5 interspinous space, the optimal location for neuraxial anesthesia 
placement. However, the traditional landmark technique poses challenges in patients with 
difficult to palpate surface anatomy, such as the obese parturient.1 Technological advancements 
in handheld ultrasounds offers valuable assistance in performing neuraxial anesthesia in 
challenging patient populations.2 The purpose of this case report is to discuss the scanning 
techniques and benefits of ultrasound-assisted neuraxial anesthesia placement. 
 
Case Presentation 
 
A 41-year-old female (138.2 kg, 170 cm, BMI 47.8 kg/m2) presented for a repeat cesarean 
section with insertion of an intrauterine device under spinal anesthesia. Her past medical history 
was significant for class III obesity, diabetes mellitus type 2, hypertension, asthma, iron 
deficiency anemia, depression, anxiety, and gastroesophageal reflux disease. Past surgical history 
included two prior cesarean sections and a laparoscopic cholecystectomy. A history of difficult 
spinal placement was noted in previous anesthetic records.  
 
A comprehensive metabolic panel, complete blood count, and coagulation panel were obtained 
preoperatively, all within normal limits. Cardiac testing and clearance were not obtained. 
Physical examination revealed full range of neck motion, a normal thyromental distance, normal 
temporomandibular joint mobility, an oral mouth opening greater than 6 cm, and a Mallampati 
airway classification score of III. Surgical and anesthesia consent was reviewed, and the patient 
was transferred to the operating room with an intravenous catheter in place. The patient received 
cefazolin 3 g for antibiotic prophylaxis. 
 
Prior to surgical start, the patient was placed in standard sitting position for the administration of 
a spinal anesthetic. Standard noninvasive monitors were placed with a nasal cannula for 
supplemental O2 3 L/min. Landmark palpation followed by a preprocedural ultrasound scan was 
performed to identify the L4-L5 intervertebral space and approximate the depth of the intrathecal 
space. The patient’s skin was marked to easily identify the needle insertion site, and the 
procedural area was prepped with chlorohexidine in a sterile fashion. The patient’s back was 
draped and 1% lidocaine 20 mg was used to produce a superficial skin block prior to placement 
of an introducer. A 25 g pencil-point spinal needle (Whitacre) was advanced through the 
introducer until a slight loss of resistance with a dural “pop” was felt. The stylet was withdrawn, 
and appropriate placement of the spinal needle was confirmed with the presence of cerebrospinal 
fluid.  
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Spinal anesthesia was performed in one attempt without requiring needle redirection. The patient 
received 0.75% bupivacaine hydrochloride 13.5 mg, preservative free morphine sulfate 100 mcg, 
and fentanyl 10 mcg in the administration of the spinal anesthetic. Aspiration of cerebrospinal 
fluid was performed prior to injecting the local anesthetic, halfway through the injection, and at 
the end to reconfirm appropriate spinal placement. All needles were withdrawn from the spinal 
column and intrathecal space, and the patient was assisted into the supine, left uterine 
displacement position. Hemodynamics were assessed and a phenylephrine intravenous infusion 
was started at 0.3 mcg/kg/min. The phenylephrine infusion was titrated to maintain 
hemodynamic stability and placental perfusion. Sensory blockade was assessed utilizing an 
alcohol pad and pinprick, confirming the appropriate T4 level of blockade required for cesarean 
delivery. The cesarean section was performed without complications to the mother and neonate. 
Following the procedure, the patient received a transversus abdominis plane block for 
postoperative pain management, and the mother and neonate were transferred to the 
postoperative care unit for recovery. 
 
Discussion 
 
Central neuraxial anesthesia is the preferred anesthetic technique for managing laboring pain and 
cesarean delivery.3,4 The administration of local anesthetics within the subarachnoid and epidural 
spaces has traditionally been accomplished utilizing a surface landmark technique. The needle 
insertion site is identified through palpitation of the iliac crests and spinal processes, and with 
tactile feedback, local anesthetics may be administered through the L3-L4 or L4-L5 
intervertebral space.1 Patients with difficult to palpate surface anatomy pose challenges in 
identifying the appropriate needle puncture site. Particularly in the obstetric population, the 
anatomic and physiologic changes of exaggerated lordosis, edema, and weight gain contribute to 
greater difficulty discerning surface landmarks.5 The use of ultrasonography overcomes these 
challenges and facilitates anesthesia practitioner’s successful placement of neuraxial anesthetic 
blockade.2 

 
Handheld ultrasounds are low-frequency, 2-5 MHz curvilinear array probes that facilitates 
midline identification and visualization of spinal column anatomy.1 A real-time automated 
interpretation of lumbar ultrasound images provides many benefits, including a higher first pass 
needle success rate, less time spent identifying the needle puncture site, a reduction in redirection 
attempts, and reduced occurrences of paresthesias.6  This technology assists anesthesia 
professionals in identifying the desired interspace, gives an appropriate angle of needle 
trajectory, and assists in the selection of a proper needle length by estimating the depths of the 
epidural and intrathecal spaces.2  
 
Pre-puncture ultrasound scan and real-time ultrasonography are two forms of ultrasound guided 
neuraxial anesthesia that are performed. Real-time ultrasonography is evolving technology that is 
limited to anesthesia practitioners with advanced dexterity. Scanning the spinal column while 
simultaneously performing a single-handed needle insertion is a complex and challenging skill. 
Ultrasound probe placement often interferes with the needle entry point and results in difficultly 
visualizing needle movement within the targeted tissue plane.7 
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The more popular approach, a preprocedural scan, allows for an assessment of spinal column 
anatomy and measurement of depths to the epidural and intrathecal spaces prior to needle 
puncture. The clinician marks the skin based on the ultrasound scan and then introduces the 
spinal or epidural needle free-handedly without the use of real-time ultrasonography. The 
practitioner must use the loss of resistance technique and feel for the “dural pop” to ensure 
proper neuraxial placement. While a preprocedural scan relies on clinical expertise and tactile 
feedback, it provides the added benefit of being able to identify and properly adjust for 
anatomical variances.7  
 
There are two ultrasound probe positions that provide valuable information regarding the 
anatomy of the spine for neuraxial anesthesia placement. The longitudinal paramedian scanning 
technique is performed parallel to the long axis of the spine with the ultrasound probe in a 
vertical position over the sacral area. As the probe is advanced in the cephalad direction, 
anesthesia professionals can determine the desired interspace for needle insertion. The ultrasound 
probe is then held horizontally over the desired interspace for a more detailed assessment of the 
spinal column. This transverse midline approach allows for identification of spinal column 
midline, a measurement of the depth from skin to the epidural or subarachnoid space, and 
determination of the needle trajectory angle.2 

 
Performing a preprocedural ultrasound scan utilizing the longitudinal paramedian and transverse 
midline techniques has improved first-pass needle success rates in patients with difficult to 
palpate surface landmarks, such as the obese parturient population.6 By locating the targeted 
intervertebral space, identifying anatomical midline, and measuring the depth from skin to the 
epidural and subarachnoid spaces, the incidence of paresthesias and post-dural puncture 
headaches have been dramatically reduced.1,3,4,6,7 Furthermore, identification of an optimal 
needle insertion angle permits for a less needle redirections, skin punctures, and time spent 
locating the appropriate placement for local anesthetic administration.4,6  
 
While a preprocedural ultrasound scan offers many benefits to the administration of neuraxial 
anesthesia, there are limitations. A learning curve exists for becoming proficient with ultrasound-
assisted neuraxial anesthesia placement. Anesthesia practitioners must become familiar with 
scanning techniques, the gross anatomy of the spinal column, and the sonoanatomy of the spine. 
Learning studies suggest it takes 30-40 successful procedural attempts to become competent with 
utilizing ultrasonography for neuraxial anesthesia placement.8 With appropriate training 
anesthesia professionals can overcome these barriers, making the use of ultrasonography a 
valuable adjunct for the placement of neuraxial anesthesia.  
 

The body habitus of this patient made her a suitable candidate for performing a preprocedural 
ultrasound scan prior to neuraxial anesthesia. A spinal anesthetic was successfully performed in a 
single needle pass without requiring redirection, congruent with the stated benefits of 
ultrasonography. While this case mirrored literature recommendations for the use of ultrasound 
in neuraxial anesthesia, further education and training is needed to make ultrasonography a 
mainstream technique for patients with challenging spinal anatomy.    
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Management of the airway and endotracheal intubation in patients with Cri du chat syndrome 
(CdCS) may be challenging due to the abnormalities of the upper airway. The name of the 
syndrome refers to its most characteristic clinical feature, a high-pitched crying similar to the 
mewing of a cat and is a genetic disorder caused by a total or partial deletion on the short arm of  
chromosome 5.1 To minimize potential complications, patients diagnosed with CdCS require the 
preparation of emergency airway equipment and individualized intraoperative interventions to 
optimize patient outcomes. The following case study describes the anesthetic considerations of a 
patient diagnosed with CdCS.  
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Case Report   
 
A 12-year-old, 140 cm, 50 kg patient presented for an annual intraoral cleaning with a known 
diagnosis of CdCS. The patient’s medical history included dental caries, gastroesophageal reflux 
disease, and developmental delay. The patient’s surgical history consisted of numerous intraoral 
cleanings throughout childhood under general anesthesia. The patient had no known drug 
allergies. 
 
The patient’s preoperative airway assessment was limited and difficult to perform due to the 
patient’s baseline mental status. The patient was accompanied by their legal caregiver, and the 
consent was signed by the parents. Prior anesthesia records were reviewed to prepare for the 
potential management of a difficult airway. Based on past records, various techniques were 
utilized to secure the patient’s airway, which included direct laryngoscopy, video laryngoscopy, 
and fiberoptic bronchoscopy. Other airway findings included severe micrognathia, macroglossia, 
and dysphagia.  
 
After transporting the patient to the operating room, standard noninvasive monitors were applied 
before administering intramuscular ketamine 250 mg and midazolam 5 mg into the right upper 
deltoid. Preoxygenation with O2 10 L/min via facemask took place after the patient was placed in 
the sniffing position to optimize airway management as a peripheral intravenous line was placed. 
To facilitate intubation, fentanyl 50 mcg and propofol 100 mg were administrated intravenously 
(IV) to achieve the effect of apnea. Airway obstruction occurred instantaneously as the patient 
went apneic, in which positive pressure ventilation was performed using an oropharyngeal 
airway. After verifying the ability to ventilate, rocuronium 30 mg IV was administered to aid 
with vocal cord relaxation. 
 
Following induction, direct laryngoscopy was not attempted due to an expected difficult airway 
and a video laryngoscope with a size 2 MAC blade was utilized instead. Despite the assistance of 
a video laryngoscope, a Cormack-Lehane Grade 4 view persisted with multiple attempts at 
visualization. After one failed intubation attempt, the patient’s head was flexed and extended 
further, and a video laryngoscope size 3 MAC blade cover was applied. In between attempts, the 
patient was manually ventilated using a 90 mm oropharyngeal airway. A second attempt was 
made resulting in the inability to visualize the vocal cords resulting in desaturation to 87%. Bag 
mask ventilation was immediately resumed, and additional experienced anesthesia staff were 
called to the room for a third attempt with a fiberoptic bronchoscope. With the utilization of an 
Ovassapian airway, a 6.0 mm fiberoptic bronchoscope allowed direct visualization of the vocal 
cords in which the trachea was intubated with a 7.0 mm endotracheal tube and secured after 
confirming bilateral breath sounds and capnometry. The patient was maintained with sevoflurane 
2% inspired concentration in a mixture of O2 0.5 L/min and air 1.5 L/min, short-acting opioids, 
and no re-administration of neuromuscular blockers.   
 
Prior to the end of the 1-hour duration case, TOF was assessed resulting in 2 twitches and 
neuromuscular blockade was antagonized with the administration of neostigmine 2.5 mg and 
glycopyrrolate 0.5 mg. The volatile anesthetic was discontinued, and the plan was to emerge the 
patient to their baseline mental status with the head of bed slightly elevated. Due to the patient 
being unable to follow commands and participate in a neurological assessment, emergence was 
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prolonged to ensure that anesthetics had been metabolized prior to extubation. After regular tidal 
volumes of >5 mL/kg, regular respiratory rate, and sustained tetanus, the patient was extubated. 
After extubation, the patient was transferred to the post-anesthesia care unit (PACU) on O2 6 
L/min delivered via facemask for surgical recovery and close monitoring over the course of 
hours before being discharged home.  
 
Discussion  
 
When preparing an anesthetic plan for a child diagnosed with CdCS, a thorough preoperative 
assessment that includes reviewing prior anesthetic records, if available, is crucial for the 
anesthesia practitioner to evaluate. The importance of a comprehensive preoperative evaluation 
cannot be overemphasized because CdCS presents as phenotypic manifestations that are variable 
and can affect multiple organ systems.  
 
The anesthesia practitioner should begin by completing a subjective assessment of neurological 
function. Children with CdCS present with many behavior problems, such as attention deficit 
hyperactivity disorder, impulsiveness, aggressiveness, and autism spectrum disorders.2 The 
developmental and behavioral profile of a child with CdCS observed in the pre-operative setting 
can influence the anesthetic plan. Intramuscular sedative agents, which do not require patient 
cooperation, can facilitate an efficient transfer to the OR and induction of general anesthesia.3 

 
Based on the patient’s limited subjective pre-operative airway assessment and known airway 
difficulties in this patient population, having appropriate equipment to manage a difficult airway 
is crucial. Upper airway structures abnormalities create potential difficulty with airway 
management and endotracheal intubation. Laryngeal (hypoplasia, narrowing, vocal cord 
asymmetry) and epiglottic (small, atonic, flaccid) abnormalities, in addition to neurologic 
abnormalities seem to contribute to the characteristic cry.4 The availability of supraglottic airway 
mechanisms equipment necessary when confronted by the dreaded situation of failure to 
ventilate or intubate.  

 
In addition to the deformities of the upper airway, further anesthetic difficulties may be related to 
the presence of an accentuated response to muscle relaxants, as many CdCS patients are 
diagnosed hypotonic.5 To increase the success of tracheal intubation, this patient was 
administered rocuronium on induction with no re-administration in the intraoperative period. 
Patients with pre-existing motor weakness and hypotonia may be sensitive to the effects of non-
depolarizing NMBAs and the depolarizing agent, succinylcholine, may be contraindicated.6 

 
Children with CdCS have a higher incidence of congenital heart disorders. Cardiac anomalies 
associated with septal defects, such as patent ductus arteriosus (PDA), ventricular septal defects 
(VSD) and arterial septal defects (ASD), have been estimated to affect 15% to 20% of patients 
diagnosed with CdCS.7 Given the high association of congenital heart disorders with CdCS, a 
pre-operative cardiology consult, echocardiogram study, and electrocardiogram are suggested in 
this patient population.  

 
Other common health problems associated with CdCS include craniofacial malformations, low 
birth weight, swallowing difficulties during infancy, hearing and visual difficulties and 
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scoliosis.8 The varying comorbidities associated with CdCS necessitate a thorough multi-
disciplinary approach prior to undergoing an anesthetic in addition to attentive post-operative 
monitoring. It is recommended that patients who receive general anesthesia with a known 
diagnosis of CdCS should be observed for a longer period during postanesthetic recovery until 
they are fully awake. 

 
CdCS has been reported as one of the most complex yet poorly understood diagnoses in the 
pediatric population. Airway management maybe challenging for an anesthesia practitioner 
despite access to prior anesthetic records. The risk of  congenital heart disease defects, in 
addition to other organ involvement, warrants a thorough preoperative physical examination with 
potential referrals prior to the administration of a volatile anesthetic. To manage an expected 
difficult airway, the anesthesia practitioner must remain prepared, vigilant, and knowledgeable 
when planning the anesthetic management of a pediatric patient presenting with CdCS.  
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Airway management in patients undergoing complex maxillofacial surgery may present with 
unique challenges. A thorough preoperative assessment and discussion of the injuries as well as 
surgical approach are crucial in developing a safe airway plan. When traditional oral or nasal 
tracheal intubation approaches interfere with maxillomandibular open reduction, submental 
intubation may be a safe and reliable alternative. Submental intubation is a short-term airway 
alternative resulting in less risks compared to tracheostomy placement. It also provides 
undisrupted access to oral and nasal fracture reconstruction while allowing for dental occlusion.  
 
 
Case Report  
 
A 20-year-old 74 kg male presented to the operating room for an elective midface, Le Fort I with 
bilateral sagittal split osteotomy and septorhinoplasty. A preoperative assessment was performed, 
and was notable for no known drug allergies and a past medical history of right unilateral cleft 
lip. Given the association of other congenital anomalies associated with cleft lip,1 additional 
evaluation was undertaken including electrocardiogram, echocardiogram, chest radiograph, and 
head computed tomography scan. The EKG showed normal sinus rhythm, echocardiogram 
showed normal ejection fraction of 65% and head CT and CXR findings showed no acute 
abnormalities. Pre-anesthetic lab values were within normal limits including starting hemoglobin 
of 12.7 gm/dL and hematocrit of 34 gm/dL.  
 
The airway assessment identified a Mallampati score of II, thyromental distance of 5 cm, mouth 
opening of 7 cm and full neck range of motion. Narrow nasal cavities were noted and appeared 
smaller in diameter in comparison to a 6.0 mm nasotracheal tube, indicating an equal or larger 
diameter tube would be difficult to pass through nasal cavity, while a smaller diameter tube 
would not be appropriate for patient in providing adequate ventilation throughout duration of 
case. The patient was also evaluated for signs of sleep apnea, asthma, or airway obstruction. 
According to a study that evaluated health status among adults born with cleft lip/palate, 53.6% 
of participants reported snoring and 44.8% reported extreme daily fatigue.2 In addition, the 
reported rate of asthma was significantly higher in comparison to the general population.2 

Although these rates may indicate a higher risk of a respiratory event intraoperatively, the patient 
reported only occasional snoring with no signs of sleep apnea and denied asthma or breathing 
difficulties during exercise or seasonal changes.  
 
Given the patient’s small nasal cavities and need for nasal intubation with later conversion to 
oral intubation during the case, the decision was made to proceed with submental intubation to 
ensure safe and effective airway management. All necessary equipment was made available in 
the room including a size 7 mm reinforced endotracheal tube, size 6 mm standard ett, hemostat, 
scalpel, accordion extender, and video laryngoscope. 
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The patient was premedicated with 2mg of intravenous midazolam. Standard monitors were 
applied, preoxygenation was initiated and general anesthesia was then induced with fentanyl 100 
mcg, lidocaine 70 mg, propofol 250 mg, and rocuronium 50 mg. Adequate ventilation was 
established followed by initial placement of a reinforced tube via direct laryngoscopy without 
any difficulty. Correct placement was confirmed, and the tube was secured. Following 
endotracheal tube placement, a submental incision was made by the surgeon and the submental 
space was dissected using kelly clamps to create an open passageway until the floor of mouth 
was reached. Once the kelly clamps were visualized through the floor of the mouth by the 
anesthesia provider, the reinforced tube was disconnected from circuit, the connector piece was 
detached, and the tube was manipulated into an upside down “u-shape” toward the tip of the 
kelly clamp. The surgeon then grasped the wall of the reinforced tube with the kelly clamps and 
pulled the tube through the submental space from interior to exterior. This technique is known as 
a one-tube technique. The connector piece was then reattached, and the circuit was reconnected. 
Mechanical ventilation was initiated and appropriate settings were programmed for the patient 
similar to standard intubation methods. General anesthesia was maintained with sevoflurane 2-
2.4%. An arterial line was placed, and adjuncts of dexmedetomidine, ketamine, and opioids were 
given prior to incision and during periods of sympathetic response to stimulation.  
 
Following repair of the facial fractures, sutures securing reinforced tube were removed, the 
reinforced tube was briefly disconnected from circuit, connector piece detached, and the tube 
was retracted back through the submental space from exterior to interior. The connector piece 
was reattached and the circuit reconnected. During closure of submental incision, neuromuscular 
blockade was antagonized with sugammadex 200 mg and the anesthetic gas was turned off. The 
patient resumed spontaneous ventilation and once adequate tidal volumes and respiratory rate 
were observed, the tracheal tube was removed with no adverse events. The patient was taken to 
recovery on supplemental oxygen via a simple face mask and post-operative vital signs were 
within normal limits. The patient was admitted to intermediate care for observation and later 
discharged home without any complications. 
 
Discussion  
 
Submental intubation was originally indicated for complex craniomaxillofacial trauma requiring 
maxillomandibular fixation.2 The previous method of airway securement in these cases was 
tracheostomy placement, however, 6-8% were associated with early complications and 60% 
were associated with long-term complications.3,5 Submental intubation allows better surgical 
visualization of all facial, pharyngeal and skull base structures without obstruction from an 
endotracheal or nasotracheal tube.3 Within the last few decades, the use of submental intubation 
expanded and has been used in patients with difficult airway anatomy in whom nasal intubation 
has failed, combined Lefort I and Lefort III procedures, facial cancer involving lips and nose, 
and combined orthognathic and rhinoplasty surgery.3 Combined orthognathic and rhinoplasty 
surgery as discussed in the case report, would require conversion from a nasal endotracheal tube 
to an oral endotracheal tube, making submental intubation a useful alternative with low risks. In 
a thirty-year study that examined 1,021 submental intubations, the most common acute 
complication was infection (3.5%) while scarring (1.2%) and salivary fistula (1.1%) made up the 
most common chronic complications. 6 Contraindications to consider include the need for 
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prolonged intubation postoperatively, presence of infection or malignant tissue in the submental 
space, and coagulopathies.3  
 
Several techniques can be used to perform a submental intubation and may include a one-tube 
technique or a two-tube technique depending on the equipment available. The one-tube 
technique is most common but may not be possible without reinforced tubes or tubes with non-
detachable connecters.  Reinforced tubes are more advantageous than standard endotracheal 
tubes due to the embedded metal wire coiling, which prevents kinking during tube 
manipulation.3 It is important to note however, that reinforced tubes have a non-detachable 
connector piece.3 Removal of the connector piece is an essential step to ensure easy passage 
through the submental incision. The non-detachable connector piece can be removed by cutting 
the tube with a scalpel below the level of connection, then replacing it with a universal connector 
piece from a standard endotracheal tube one size smaller than the reinforced tube.3 This 
modification allows for easy disconnection and ensures an adequate fit when reconnected for 
ventilation. 

 
The initial step in performing a submental intubation with a one-tube technique, begins with 
standard oral intubation with a reinforced tube, followed by a midline submental incision made 
by the surgeon. A hemostat is then used to dilate and dissect through the inferior submental 
incision into the floor of the mouth creating a large enough passage for the endotracheal tube to 
pass. The pilot balloon is first passed through the submental space using the hemostat from 
interior to exterior. Next, the anesthesia practitioner disconnects the circuit, detaches the 
connector piece from the reinforced tube, and manipulates the tube into a “U-shape” for the 
surgeon to grasp with the hemostat clamps. The tube is then pulled through the submental 
incision from interior to exterior and the connector piece and then the circuit is reattached. 
Correct placement is reconfirmed, and the tube is secured with sutures.3  
 
In operating rooms where neither a reinforced tube nor a detachable connector piece is present, a 
modified submental intubation method may be needed. In 1996, an alternative method for 
submental intubation was identified by authors Green and Moore.4 In this practice, a two-tube 
method was used by first intubating with a non-detachable connector tube. Following initial 
intubation, a submental incision was made, and a second non-detachable connector tube was 
placed through the surgical incision from exterior to interior. Once the second tube was secured 
in the submental space, it was then exchanged with the initial tube. Direct laryngoscopy and 
Magill forceps were used for tube manipulation. In 2016, a modified Green and Moore method 
was developed. The modified two-tube technique involved a submandibular incision versus a 
submental incision, and use of a fiberoptic video laryngoscope versus direct laryngoscopy.4 
These changes aimed to reduce trauma, quickly identify landmarks, and reduce the appearance of 
scarring.4 Longer procedure time using a fiberoptic video laryngoscope outweighed the risk of 
inadvertent extubation seen in the one-tube and classic Green and Moore methods.4 Regardless 
of the method used, the average time to perform a submental intubation is equal to 10 minutes 
when performed by experienced providers, making it an attractive alternative to tracheostomy 
placement.5 

 
Patients with altered airway anatomy present unique challenges for anesthesia providers. 
Submental intubation is a growing technique to consider when approaching airway management 
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for complex maxillofacial surgeries. Knowledge of the anatomy, necessary equipment, and 
sequence of steps involving submental intubation may be beneficial when faced with these 
complex procedures. A short procedure time and low risk of complications may prove that 
submental intubation can be a useful alternative approach to airway management for decades to 
come.  
 
References 
 
1. Ardouin K, Davis S, Stock NM. Physical health in adults born with cleft lip and/or palate: A 

whole of life survey in the United Kingdom. Cleft Palate-Craniofac J. 2020;58(2):153-162. 
doi:10.1177/1055665620944758  

2. Altemir FH. The submental route for endotracheal intubation. A new technique. J Maxillofac 
Surg. 1986;14:64–65. 

3. Jacob DAD, Tuncer FB, Kashan DL, Gurunluoglu R. Clinical anatomy of submental 
intubation. Ann Plast Surg. 2019;84(2):232-237. doi:10.1097/sap.0000000000001948  

4. Samieirad S, Khalife H, Noroozi M, Tohidi E, Hashemipour MA. How to overcome the 
challenges of non-detachable connector tubes in submental intubation for panfacial fractures. 
Arch Iran Med. 2017; 20(8): 481 – 486. 

5. Williams K-AD, Tariq M, Acharekar MV, et al. Submental intubation in maxillofacial 
procedures: A more desired approach than nasotracheal intubation and tracheostomy. Cureus. 
2022. doi:10.7759/cureus.27475  

6. Lim D, Ma BC, Parumo R, Shanmuhasuntharam P. Thirty years of submental intubation: A 
review. Int J Oral Maxillofac Surg. 2018;47(9):1161-1165. doi:10.1016/j.ijom.2018.04.015  

 
Mentor: Art Shimata, DNP, CRNA 
 
 

Massive Subcutaneous Emphysema during Paraesophageal Hernia Repair 
 

Julianne Oates, DNP 
Uniformed Services University 

 
Keywords: subcutaneous emphysema, laparoscopic, fundoplication, paraesophageal hernia, 
hiatal hernia, geriatric  
 
The term paraesophageal hernia describes hiatal hernias with at least one-third of the stomach 
herniated into the mediastinum accounting for 5-10% of hiatal hernias.1 A laparoscopic 
transabdominal approach is favored as it is associated with fewer postoperative complications 
compared to open, 28% and 60% respectively.1 While the laparoscopic approach has shorter 
operative time; less blood loss, shorter length of hospital stays, and decreased postoperative pain 
medication use, other complications include perforation, subcutaneous emphysema, and 
pneumothorax related to insufflation of CO2.1  
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Case Report 
 

An 80-year-old, 79 kg male presented for a scheduled laparoscopic fundoplication with                                         
esophageal lengthening for the treatment of a large paraesophageal hernia. The patient’s 
pertinent medical history included coronary artery disease with myocardial infarction in 2003, 
paroxysmal atrial fibrillation, stable asymptomatic thoracic aortic aneurysm, and hypertension; 
all controlled with appropriate medications. The patient’s surgical history included multiple 
general anesthetics with no history of anesthetic complications. Preoperative cardiology 
consultation was obtained. A recent echocardiogram showed mild right ventricle enlargement 
with normal function, ejection fraction of 50-55%, mild mitral and tricuspid regurgitation, and 
sinus bradycardia. A complete blood count, coagulation panel, and basic metabolic panel were 
unremarkable.     
 
The patient was transported to the operating room and premedicated with midazolam 2 mg 
intravenously (IV). Standard non-invasive anesthesia monitors were applied to the patient. After 
the patient was appropriately preoxygenated, a rapid sequence induction with cricoid pressure 
was performed and the trachea was intubated with a size 7.5 mm endotracheal tube (ETT) via 
direct laryngoscopy using a Macintosh size 3.5 blade and secured at 23 cm at the teeth. 
Mechanical ventilation was initiated with a volume-controlled setting and EtCO2 was maintained 
at 35 to 45 mm Hg. An 18 Fr orogastric tube was inserted and the stomach was decompressed. A 
right radial arterial line was placed using ultrasonography after an Allen’s test was performed. 
After the patient was positioned in the lithotomy and steep reverse Trendelenburg position, 
abdominal insufflation began.  
 
Two hours later, the EtCO2 steadily increased to 48 mm Hg despite increases in minute 
ventilation. On physical examination, the ETT was correctly positioned, and subcutaneous 
emphysema was present with crepitus on palpation of the chest. Lung sounds were clear 
bilaterally. A collaborative decision between the certified registered nurse anesthetist and 
surgeon was made to continue the surgery. One hour later, an increase in EtCO2 to 50 mm Hg 
required increasing minute ventilation. Peak inspiratory pressures were 32 cm H2O. Edema and 
palpable crepitus were noted at the patient’s jaw. The surgeon was updated on the patient’s 
status. An hour and a half later, edema and palpable crepitus were noted around the patient’s 
eyes bilaterally. The patient’s EtCO2 peaked at 54 mm Hg. An arterial blood gas (ABG) revealed 
a pH of 7.18, PaCO2 64.8 mm Hg, PaO2 163 mm Hg, and HCO3 24.4 mEq/L. The patient was 
mildly hypotensive but was managed with a phenylephrine infusion at 50 mcg/min. The surgeon 
was notified, and the surgery continued as the surgeon reported it was near completion.  
 
Once insufflation was discontinued, the patient’s EtCO2 and peak inspiratory pressure decreased 
to normal values. After surgery, a portable chest radiograph was taken and revealed the ETT was 
appropriately placed, no pneumothorax was present, and extensive subcutaneous emphysema 
was noted in the patient’s chest and neck.  
 
The decided plan was to extubate the patient and admit to the step-down unit after phase one 
recovery for overnight observation. After train-of-four was assessed and resulted in 4/4 twitches, 
neuromuscular blockade was antagonized  with sugammadex 200 mg IV, the patient’s airway 
was suctioned, and the ETT was removed after the return of spontaneous ventilation, and an 
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unremarkable leak test. In the post anesthesia care unit (PACU), the patient was able to open his 
eyes, and reported no visual deficit and a tolerable pain level. The patient’s facial edema 
improved, and hemodynamics were normal to the patient’s baseline vital signs without 
medication augmentation. He continued to improve and was discharged from the hospital on 
postoperative day one.  
 
Discussion  
 
Subcutaneous emphysema is the inadvertent introduction of CO2 into the subcutaneous tissue 
leading to gas pockets. Trapped gas can follow along fascial planes and affect distant anatomy.2 
Subcutaneous emphysema can be classified as “mild” with crepitus at trocar insertion sites, 
“moderate” with crepitus extending to the abdomen and thighs, and “massive” with crepitus and 
swelling extending to the chest, neck, face, and extremities.3 The incidence of patients who 
develop subcutaneous emphysema after laparoscopic surgery is common. A 1991 study 
examined CT scans of 27 patients 24-hours after routine laparoscopic cholecystectomies and 
found over half (15) had subcutaneous emphysema. Notably, no patients were symptomatic.4 
CO2 is the best gas for laparoscopic insufflation as it is colorless, nonflammable, readily soluble 
in the blood, and expelled easily.6 Subcutaneous emphysema with increases in patients' EtCO2 

during laparoscopic fundoplications occurs in 64% of patients.5  
 
Many factors lead to the development of subcutaneous emphysema. These include insufflation 
pressures greater than 15 mm Hg, multiple attempts at abdominal entry, Veress needle or cannula 
not placed fully within the peritoneal cavity, loose cannula seal, use of more than five cannulas, a 
surgeon using laparoscope as a lever leading to compromised tissue integrity by repetitive 
movements, procedures lasting more than three and a half hours, and EtCO2 greater than 50 mm 
Hg.1,2,5,6 Only in the 1996 article by Wahba et al., was patient positioning listed as a specific risk 
factor for the development of subcutaneous emphysema. Position may be a strong factor as 
patients are often placed in steep reverse Trendelenburg during laparoscopic fundoplications, 
whereas gynecological surgeries utilize the Trendelenburg position and only have an occurrence 
of palpable subcutaneous emphysema in 0.43-2.3% of patients.6  

 

This patient’s risk factors included seven port sites utilized for surgical access, surgical time of 
six hours, and his EtCO2 was above 50 mm Hg. It is possible the surgeon was repetitively using 
the laparoscope as a lever to optimize the surgical view. 
 
When hypercapnia is observed intraoperatively, it is important to quickly assess the patient and 
rule out pneumothorax (evidenced by increased airway pressures, increased EtCO2, decreased 
oxygen saturation, acute onset of hypotension, and tachycardia or bradycardia), hypermetabolic 
conditions like malignant hyperthermia, faulty breathing circuits, or exhausted CO2 absorbers.1 
First steps in management include increasing minute ventilation to maintain an acceptable 
EtCO2. Managing the ventilation may be challenging if the peak inspiratory pressure continues to 
rise, as it did with this patient. In this case, minute ventilation was increased by increased 
respiratory rate and tidal volume while allowing increased peak inspiratory peak pressures. It 
may be necessary to communicate with the surgical team to decrease the insufflation pressure or 
even suspend insufflation to better control the patient’s EtCO2 before continuing.1,5,6 One should 
avoid the use of nitrous oxide as it can diffuse into air-filled spaces, worsening the spread of 
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subcutaneous emphysema.6 Evaluation of the upper airway prior to extubation ensures airway 
edema will not compress the airway after ETT removal. The anesthesia practitioners did this by 
observing airflow passing around the ETT when the cuff was deflated as well as viewing 
decreased exhaled volume on the ventilator. It is important to closely observe these patients for 
at least four hours postoperatively because subcutaneous emphysema can cause upper airway 
obstruction by compression. Generally, the subcutaneous emphysema will resolve within a day 
or two. One must educate the patient – and PACU staff – about subcutaneous emphysema and 
reassure them it will resolve spontaneously.5 
 
Factors reducing the likelihood of subcutaneous emphysema development are awareness of its 
potential, attention to detail regarding abdominal entry, reduced number of abdominal access 
attempts, ensure snug trocar skin conditions, use of lowest possible insufflation pressures, and 
efficient performance of the procedure.6 A 2019 study demonstrated age greater than 80 years 
old is not by itself a risk factor for intraoperative complication rates when compared with 
younger patients undergoing elective paraesophageal hernia repair.7 Once a paraesophageal 
hernia is identified, it is recommended for older patients to undergo repair because it can 
improve their quality of life. Elective procedures allow time to optimize older patient’s co-
morbidities and is associated with less risks than emergent paraesophageal hernia repair due to 
uncontrolled dysphagia, vomiting, regurgitation, and retrosternal pain.7  
 
While subcutaneous emphysema can occur without symptoms, it is critical to remain vigilant in 
monitoring and assessing the patient undergoing laparoscopic surgery as subcutaneous 
emphysema is associated with pneumothorax, hypercarbia, and acidosis as these associations can 
be life threatening. The anesthesia practitioners electively placed an arterial line in this patient 
because of the risk of surgical blood loss and hemodynamic instability. In this case, it was 
advantageous to have the arterial line to draw an ABG, guiding ventilation management. 
Because several mitigating factors of the development of subcutaneous emphysema are within 
the control of the surgical team, it is crucial to have clear communication regarding the patient’s 
status.  
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Anterior cervical discectomy and fusion (ACDF) is commonly performed in patients presenting 
with cervical pain and symptoms that do not respond appropriately to conservative management. 
There are various complications associated with this procedure, including dysphagia, hematoma, 
worsening myelopathy, recurrent laryngeal nerve palsy, respiratory insufficiency, esophageal 
perforation, and instrument failure.1-3 Multiple studies found that postoperative wound 
hematomas occurred in 1.3%-5.6% of ACDF cases, which can lead to tracheal deviation.2,3 
 
Case Report 
 
A 52-year-old male presented to the hospital for a scheduled elective right C6-7 ACDF with 
plating. In addition to cervical stenosis, the patient’s past medical history was significant for 
elevated cholesterol, gastroesophageal reflux disease, and tobacco use. Current medications 
included hydrocodone-acetaminophen 10-325 mg and pantoprazole 40 mg taken by mouth. 
Laboratory blood test results were unremarkable on the day of procedure.  
 
The patient was brought into the operating room and all standard non-invasive monitors were 
applied, followed by induction of anesthesia. The patient was given fentanyl 100 mcg, lidocaine 
100 mg, propofol 200 mg, ketamine 50 mg, rocuronium 15 mg, and succinylcholine 100 mg 
through the intravenous (IV) catheter. A GlideScope (Verathon Inc.) video laryngoscope was 
used for successful intubation of the trachea with an 8.0 mm endotracheal tube, secured at 23 cm 
at the lips. The endotracheal tube was confirmed to be in the trachea, secured, and mechanical 
ventilation was initiated. The ventilator was set to a tidal volume of 600 mL and a respiratory 
rate of 12/min. Total-intravenous anesthesia was simultaneously initiated with continuous 
infusions of propofol at 150 mcg/kg/min and dexmedetomidine at 0.5 mcg/kg/hr, both titrated to 
maintain hemodynamic stability. Intra-operative neurophysiological monitors were then applied 
by the neurophysiologist. Sufentanil was titrated intravenously in incremental doses of 25 mcg 
for pain management throughout the procedure, for a total amount of 100 mcg.  
 
At the conclusion of the case, ondansetron 4 mg IV was administered to the patient. The patient’s 
neurophysiological status was unchanged throughout the procedure. The propofol and 
dexmedetomidine infusions were titrated off. Pressure support ventilation was initiated and 
eventually the patient was transitioned to spontaneous ventilation. Neuromuscular blockade was 
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confirmed to be resolved by way of train-of-four monitoring. After the patient followed 
commands and lifted his head off the bed, the trachea was extubated without incident. The 
patient was transported to the post-anesthesia care unit on 4L/min nasal cannula in stable 
condition, with a heart rate of 92/min, blood pressure of 110/73 mm Hg, and SpO2 of 98%.  
 
On post-operative day 2, the Jackson-Pratt (JP) drain had minimal output (10-15 mL) and was 
removed from the surgical site by the surgeon. Immediately after drain removal, there was a 
large flow of bright red blood observed from the surgical site. The surgeon used 4x4 gauze 
sponges to hold pressure for fifteen minutes and the bleeding stopped. Approximately an hour 
after, a rapidly expanding neck hematoma had developed with edema and left airway deviation, 
confirmed with computed tomography scan imaging. At the time, the patient was not 
experiencing any respiratory difficulties, but was becoming increasingly agitated. The patient 
was emergently taken back to the operating room for re-intubation of the trachea and neck 
exploration. Upon the conclusion of this case, another JP drain was inserted, and it was decided 
to leave the endotracheal tube in place for one day post-operatively to allow for observation and 
monitoring of the patient in the intensive care unit. The endotracheal tube was removed 24 hours 
post-operatively without incident. The patient had no further complications post-operatively and 
was discharged on original post-operative day 8.  
 
Discussion 
 
An ACDF is a relatively safe, frequently performed procedure. However, there are serious risks 
associated with it that can occur in the immediate post-operative period, or within several days to 
months after the surgery.3 Complications in the post-operative period that can affect oxygenation 
status include angioedema, retropharyngeal edema, and surgical site hematoma. Although 
uncommon, 2% of patients undergoing single-level surgery may require reintubation due to these 
complications.2 
 
Anesthetic implications for ACDF include having a strong knowledge of emergency airway 
management, as well as an understanding of how cervical spine disease can affect airway 
management. Due to the potential for cervical spine instability, neck manipulation during 
induction of anesthesia and intubation of the trachea should be kept to a minimum. A video-
laryngoscope, such as the GlideScope (Verathon Inc.), should be considered for use during the 
intubation process to ensure the neck is kept in a neutral position.1 Direct laryngoscopy with 
either a Macintosh or Miller blade is less effective and less safe because it requires overextension 
of the neck to properly align the oral, pharyngeal, and laryngeal axes.4 A video-laryngoscope 
allows for minimal manipulation of the neck, which is why it was utilized during this procedure.1 

 

In the case of post-operative surgical site hematoma, airway obstruction can quickly occur, 
requiring the anesthesia provider to have an effective airway management plan. Surgical site 
hematomas typically occur between 6–24 hours post-operatively but are most commonly seen 
within 12 hours of surgery completion.2 Therefore, it is crucial to know how to perform an 
emergent intubation, cricothyrotomy or tracheostomy without delay. To ensure effective 
treatment of a patient with airway obstruction following ACDF surgery requires knowledge of 
the neck anatomy, as well as specific procedural skills.2  
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In this circumstance, the decision was made to re-intubate the trachea in the operating room, 
rather than in the patient’s hospital room. The operating room was deemed to be a safer and more 
controlled environment. Because the patient was not yet having life-threatening oxygenation 
issues, there was enough time to safely transport the patient back to the operating room. Patients 
who develop airway compromise after ACDF surgery may present in a variety of ways. They 
may progress from being asymptomatic to having partial or complete airway obstruction within a 
few minutes or gradually over several days.2,5 Early signs of developing hematoma include 
complaints of difficulty breathing, swallowing, and talking.2 

 

It is important to note that despite these symptoms, the oxygen saturation reading will often 
remain in a normal range.2 Therefore, interventions may be delayed. The carbon dioxide 
measurement from an arterial blood gas result will provide a better objective assessment of the 
patient’s respiratory status.2 In this case, the patient was having increasing agitation despite the 
pulse oximeter reading normal values. Restlessness and agitation are signs of increased carbon 
dioxide levels and hypoxemia may or may not be present. In later stages of increased carbon 
dioxide levels, the patient may have accessory muscle use, inspiratory stridor, or cyanosis.2 

 

Risk factors contributing to hematoma formation include coagulopathies, excessive surgical 
blood loss, untreated postoperative hypertension, and prolonged excessive coughing during 
extubation of the trachea.2 The anesthesia provider must be aware of these risks in order to 
prevent them. Although relatively safe, ACDF procedures do have multiple associated risks. As 
previously stated, it is also important for the anesthesia provider to be familiar with emergency 
airway management, should these risks and any associated airway obstruction occur. 
 
As demonstrated by this case report, surgical site hematoma, leading to tracheal deviation, is a 
risk that can occur after an ACDF procedure. Therefore, the anesthesia provider must be 
prepared with an effective emergency airway management plan should airway obstruction occur. 
Because patients who develop airway compromise after ACDF surgery may present in various 
ways, the anesthesia provider should be aware of the symptoms of developing hematoma, not 
only in the immediate post-operative period, but also in the days following the procedure. 
Additionally, the anesthesia provider should consider the management of other issues that may 
arise, such as hypoxemia.  
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In response to the national opioid epidemic, many healthcare practitioners seek alternatives to 
conventional opioid analgesics during surgical stays. One alternative being examined and 
implemented in many surgical procedures is multimodal drug therapy. Such therapy minimizes 
surgical pain and provide adequate surgical analgesia while also decreasing the occurrence of 
opioid use. These alternatives, known as Enhanced Recovery After Surgery (ERAS), have 
resulted in a 61% reduction in opioid requirements, demonstrating that opioid-free analgesia is 
possible.1 This case reports a successful hepatectomy procedure without the use of opioids for 
pain by anesthesia practitioners.  
 
Case Report 
 
A 50-year-old female previously diagnosed with ascending colon adenocarcinoma with liver 
metastasis presented for ERAS open partial hepatectomy after computed tomography (CT) 
revealed numerous lesions on her liver. Past medical history includes hypertension, obesity, body 
mass index of 43 kg/m2, and penicillin allergy. Surgical history included hysterectomy, 
laparoscopic cholecystectomy, and right hemicolectomy. Surgical consent was obtained by the 
surgeon and anesthesia consent was obtained following a thorough discussion about each aspect 
of the anesthetic plan. The patient consented to general and regional anesthesia with additional 
consent for an arterial blood pressure monitoring catheter.  
 
Preoperatively, all vital signs were assessed and found to be surgically optimized. Blood 
laboratory tests also showed optimal surgical baseline results including coagulopathy results for 
regional anesthesia. The patient received gabapentin 600 mg, celecoxib 200 mg, scopolamine 1 
mg patch and ingested a carbohydrate drink 4 hours prior to surgical start time. In the operating 
room, intravenous propofol 50 mg was administered to minimize movement during the regional 
blockade and provide anxiolysis once the patient was helped into a sitting position on the 
operating room table. Standard noninvasive monitors were attached, and oxygen 8L/min was 
administered via face mask to the patient. The patients skin was prepared for a bilateral erector 
spinae plane (ESP) regional block with chlorhexidine gluconate cleaning solution. Sterile gloves 
were donned and 2.5 mL of lidocaine 1% was injected into the epidermis and dermis to provide 
cutaneous analgesia prior to insertion of a 22g, 3.5 inch echogenic nerve block needle. 30 mL of 
Bupivacaine 0.25%  with epinephrine 1:200,000 with buprenorphine 150 mcg and 
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dexamethasone 2 mg were injected on each side separating the erector spinae muscle from the 
transverse process. The patient was then helped into a supine position and anesthesia was 
induced intravenously with 100 mg of lidocaine 2%, ketamine 30 mg, propofol 200 mg, esmolol 
40 mg, and rocuronium 50 mg. Endotracheal intubation was accomplished with direct 
laryngoscopy. 
 
After intubation, the following continuous infusions were started: magnesium sulfate 1 g/hr for 4 
hours with ketamine 50 mg added, dexmedetomidine infusion at 0.5-0.9 mcg/kg/hr titrated to 
hemodynamic effect, and sevoflurane at 0.9-1.0% expired concentration. A norepinephrine 
infusion was necessary at the beginning of the procedure to treat hypotension, but was 
discontinued shortly after surgical incision and was not resumed for the remainder of the 
procedure. All intravenous infusions were discontinued one hour prior to end of case. At the end 
of the procedure, the trachea was extubated with the patient spontaneously ventilating 16/min 
and inspired tidal volumes of 375 mL. With a numerical scale pain assessment of 0 out of 10 by 
the patient, no additional medications or interventions were performed by the anesthesia 
practitioners. Of note, no opioids were administered intraoperatively nor in the immediate 
postoperative period. The patient was subsequently transported to the intensive care unit.  
 
Discussion 
 
Synthetic opioids have been a part of the anesthesia analgesic history since the first uses of 
fentanyl in Belgium in 1962.2 It was only in the last twenty years that researchers began to study 
their uses and the many side effects that accompany them.2 Opioids provide safe, effective pain 
relief when used appropriately. They also adequately attenuate the neuroendocrine and 
immunological effects of surgical stress; facilitate surgical healing; prevent postoperative 
morbidity; and, optimize the overall return of baseline activities.3 The problem of opioid misuse 
and over prescription has led to the current opioid epidemic in the United States. Opioid abuse 
affects roughly 4% of the adult population in the U.S., and contributed to more than 33,000 
deaths from overdose in 2015.4 In 2020, it was reported that 9.5 million people over the age of 
12 have misused opioids in the last year.5 Of these, 9.3 million misused prescription pain 
relievers.5 With these statistics, many healthcare practitioners are seeking alternatives to 
traditional opioid analgesics for surgical procedures because approximately 80% of surgical 
patients report postoperative pain and 75% rank their pain as moderate, severe or extreme due to 
inadequate intraoperative opioid doses.4,5 Opioids are typically administered to minimize these 
pain reports but, in addition to their potential for misuse, ventilatory depression, prolonged 
anesthestic emergence and other undesirable side effects including longer lengths of hospital 
stay, nausea, constipation, and ileus, make their use in many surgical procedures controversial. 
Opioids have even been associated with protumor actions that may have negative effects on 
cancer survival by inhibiting cellular immunity.6 
 
The opioid alternatives for perioperative analgesia are numerous. Each medication selection is 
associated with risks and benefits. Protocols of these medications have been tested, developed, 
and implemented throughout the surgical process to enhance surgical recovery. These ERAS 
protocols focus on a multimodal medication regimen for pain control with a concerted effort to 
avoid or minimize the use of opioids. ERAS multimodal analgesic techniques that target 
different pain receptors and pathways are proving to be an effective and sustainable alternative to 
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traditional opioid interventions while at the same time diminishing some of the less desirable 
side effects.5 Intraoperative medications such as dexmedetomidine, dexamethasone, magnesium 
sulfate, and ketamine are a few opioid alternative intravenous medications. Dexmedetomidine is 
a highly selective, versatile, and potent alpha-2 agonist with sedative, anxiolytic, sympatholytic, 
and hypnotic effects making it an ideal opioid alternative.7 It does not cause respiratory 
depression, but may cause bradycardia and hypotension intravenously or in regional blockade. 
Dexamethasone injection added to regional blockade does not carry the risks of hypotension and 
sedation that is associated with regionally administered dexmedetomidine, but speeds the onset 
of nerve blockade, provides longer blockade duration, improves analgesia, and reduces 
postoperative opioid use.7 Magnesium is an intracellular ion that is an important N-methly-D-
asparate (NMDA) receptor antagonist that reduces perioperative opioid consumption and has 
been shown to effectively address postoperative pain.8 Ketamine, another NMDA antagonist, 
lowers the pain threshold and reduces immediate postoperative opioid consumption.8   
 
Individualized intraoperative analgesic planning and appropriate medication selection are 
paramount to a successful surgical recovery. While this requires each component of the care 
team to be in complete agreement, the crucial component of the individualized plan is patient 
education, where complete understanding and consent of each intervention is necessary. Patients 
scheduled for these surgical interventions must be informed of each multimodal analgesic 
purpose, its risk/benefit, and anticipated outcomes. A consultation with the patient about the pain 
experienced after a surgical procedure aids in the understanding that no current mode of 
analgesia will completely and permanently eliminate pain. Realistic numerical pain values 
should be discussed in a frank manner with the patient’s full understanding of the normal 
postoperative discomforts. The decision to limit or eliminate opioids from the surgical process 
must also be discussed with a clear understanding of the goals to reduce hospital stay, reduce risk 
of opioid induced complications, and attempt to correct opioid misuse. 
 
For this particular patient, recovery from opioid induced constipation and potential ileus could 
increase the risk of surgical complications and the need for additional surgical intervention. At 
discharge, postoperative day 4, the patient had only received morphine 4mg by mouth for pain 
on postoperative day 1. For this patient, the multimodal approach to surgical analgesia provided 
evidence of a safe and effective alternative to traditional opioid analgesics, but unlike opioids, 
did not carry risks of dependency and longer hospital stays. Given her metastatic state, long term 
opioid-free analgesia could also help to improve her survival rate by reducing the protumor 
action of opioids.6 The latent recovery period will determine if opioid use is appropriate and 
necessary for analgesia considering that antagonizing the NMDA receptor first may reduce the 
total amount of opioids required during the latent recovery period. A 7 day postoperative oral 
magnesium sulfate may also provide analgesia and reduce the overall dose of opioids. The 
immediate postoperative ERAS protocol of multimodal analgesia proved promising for this 
patient.  
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Williams syndrome (WS) is a rare congenital disorder resulting from the deletion of 26 to 28 
contiguous genes on chromosome 7q11.23, causing multisystem dysfunction.1 Occurring in up to 
1:8,000 live births, deletion of one elastin gene is a key diagnostic indication of WS.2 The 
resultant elastin deficiency can lead to arteriopathy and cardiovascular abnormalities.2 The 
normal aorta is made of approximately 50% elastin.3 Presence of abnormal elastin, such as in 
patients with WS, increases arterial stiffness and reduces distensibility.3 Risk for sudden cardiac 
death during the perioperative period is 25 to 100 times greater than the general population.1,4 

With these known risks, perioperative assessment and anesthetic management must be carefully 
tailored to mitigate adverse events and provide safe care.  
 
Case Report  
 
An 18-year-old, 153 cm, 42.6 kg female with a body mass index of 18.2 kg/m2 presented for an 
esophagogastroduodenoscopy (EGD). Her past medical history included esophageal dysphagia, 
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celiac disease, WS with supravalvular aortic stenosis (SVAS) and mild left ventricular 
hypertrophy (LVH), iron deficiency anemia, and gastric esophageal reflux disorder (GERD). The 
patient had no previous surgeries or anesthetics. Current medications included esomeprazole, 
ethinyl estradiol-norethindrone, and ferrous gluconate. Cardiac computed tomography revealed 
mild left ventricular hypertrophy consistent with moderate aortic stenosis, moderately 
hypoplastic sino-tubular junction, origin and proximal course of the left main coronary artery and 
left anterior descending coronary. An electrocardiogram (EKG) revealed sinus rhythm with non-
specific ST-T wave changes. Upon patient assessment, her GERD was well controlled, and she 
was not experiencing any cardiac symptoms. A systolic ejection murmur was noted. This patient 
did not have any electrolyte abnormalities present. The anesthetic plan and preparation for this 
patient included ensuring the patient was scheduled for the first case of the day, adequate 
hydration pre-operatively, a 5-lead EKG, confirming phenylephrine was available, and having 
intubation equipment readily available. 
 
A 22-gauge intravenous (IV) catheter was placed in the patient’s right antecubital vein pre-
operatively. Lactated ringers 500 mL and intravenous midazolam 1 mg were administered prior 
to entering the operating room. The patient was brought into the operating room and standard 
non-invasive monitors were applied. The patient was closely monitored for myocardial ischemia 
with a 5-lead EKG. The patient was placed supine, and a nasal cannula with O2 3 L/min was 
applied.  
 
Induction was performed with propofol 80 mg and dexmedetomidine 20 micrograms (mcg). 
Tape was utilized to cover the patient’s eyes, and a bite block was placed in the patient’s mouth. 
A continuous IV infusion of propofol was initiated at 150 mcg/kg/min for maintenance of 
anesthesia. Phenylephrine boluses of 20-40 mcg were administered during the case to maintain a 
systolic blood pressure greater than 100 mm Hg. A total of 140 mcg of phenylephrine was 
administered. The procedure was uneventful, with easy passage of the scope, patient 
maintenance of appropriate end-tidal carbon dioxide concentration, oxygenation, and respiratory 
rate without airway adjuncts. Ondansetron 4 mg was administered for anti-emesis, and 
acetaminophen 500 mg was administered for analgesia. The patient received a total of 600 mL of 
lactated ringers.  
 
After the 33-minute case, the patient was transported to the post-anesthesia recovery unit, 
spontaneously breathing with O2 2 L/min administered via nasal cannula. The patient was 
monitored in PACU for additional time to assess cardiac function before clearance for discharge. 
The patient did not experience any perioperative complications and was discharged to home later 
that day.  
 
Discussion  
 
Williams syndrome is a multisystem disease, impacting facial and oral features, neurocognitive 
development, the endocrine system, the gastrointestinal system, dentition, the cardiovascular 
system, and is postulated to accelerate aging.1 The patient presented with typical clinical features 
of WS, including characteristic facial features such as a full face with high and rounded cheeks, 
full lips, broad forehead, pointed chin, and a short and upturned nose.1 Additionally, the patient 
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presented with a sociable personality, GERD, SVAS, and mild LVH which are all associated 
with WS.  
 
Elastin deficiency is a distinctive trait of WS which can lead to many cardiac abnormalities. 
Structural defects are present in 80% of patients with WS; SVAS is the most common, with a 
prevalence of up to 70% .1 Management of aortic valve stenosis includes maintaining normal 
sinus rhythm, a normal heart rate, preload, afterload, and contractility.1 An EKG should  be 
obtained to  evaluate for ST changes, QT prolongation, or LVH.1 EKG abnormalities are often 
noted in WS, with LVH noted in 40% of WS patients, and right ventricular hypertrophy in 60%. 
Systemic hypertension is also diagnosed in over 50% of patients with WS.1 Additionally, WS 
commonly presents with pulmonary artery stenosis, coronary and renal artery stenosis, thoracic 
aortic stenosis, bicuspid aortic valve, ventricular septal defects, and mitral valve prolapse.1  
 

The risk for sudden cardiac death during the perioperative period is 25 to 100 times greater in 
WS patients than the general population due to myocardial ischemia.1,4 The risk is noted to be 
greater in patients with bilateral outflow tract obstruction, especially in combination with 
coronary arterial stenosis.5  

 
Comprehensive preoperative evaluation and anesthetic planning are essential, given the wide 
spectrum of clinical manifestations in patients with WS. A recent cardiology assessment is 
essential to determine the patient’s current cardiovascular status, including an echocardiogram to 
assess for SVAS, pulmonary stenosis, and ventricular hypertrophy.1 The airway should be 
evaluated for craniofacial abnormalities that could lead to a difficult airway. Electrolyte 
abnormalities such as hypercalcemia are common in WS and should be ruled out with routine 
electrolyte screening.1  
 
 In accordance with current preoperative recommendations for patients with WS, the patient 
received cardiac clearance from her cardiologist and additional clearance from a cardiac 
anesthesiologist at the institution where the EGD was performed. An in-patient bed was reserved 
for extended recovery, and the patient was scheduled for the first case of the day to minimize 
time without oral intake. Due to her SVAS, periods without fluid intake should be limited to 
maintain adequate preload and myocardial contractility. To maintain adequate fluid status, 
lactated ringers 500 mL was also administered pre-operatively. A 5-lead EKG was utilized for 
more comprehensive monitoring during the perioperative period. Midazolam 1 mg was 
administered pre-operatively to reduce anxiety-induced tachycardia, which would be detrimental 
given the presence of SVAS.  
 
In this case, intravenous induction was used instead of an inhalation induction. This was 
preferred because it allows for the immediate administration of fluids and vasoactive agents to 
counteract the hypotension typically associated with an anesthetic induction.1 Phenylephrine, an 
alpha-1 agonist, is the preferred vasoactive agent in patients with WS due to the avoidance of 
tachycardia.1,4 Following this recommendation, phenylephrine boluses were administered to 
maintain a systolic blood pressure greater than 100 mmHg throughout the duration of the case. 
Hypotension is implicated in reported cases of sudden cardiac death in patients with WS, and 
management of SVAS requires maintenance of adequate preload and afterload.2  
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Given the high risk associated with WS and anesthesia, it is imperative to be well-prepared. 
Although this patient’s cardiovascular status was relatively well-maintained, the potential for 
sudden cardiac death is still prevalent. Ensuring adequate cardiac testing was performed, 
applying a 5-lead EKG for more robust cardiac monitoring, maintaining an appropriate fluid 
status, and aggressively treating hypotension were key to a safe and successful case. Despite not 
encountering any anesthetic complications, this case highlights the importance of understanding 
the pathophysiology of a complex disease and its practice implications. 
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Introduction 
 
Due to the undesirable side effects of perioperative opioids,1 anesthesia practitioners have turned 
to multimodal approaches to address surgical pain. Lidocaine, an amide local anesthetic with a 
diverse mechanism of action, has a growing body of research suggesting its effectiveness as a 
postoperative analgesic. Its primary action is on neuronal cell membrane sodium channels where 
it blocks sodium influx and propagation of action potentials carrying nociceptive signals. 
Additional analgesic mechanisms include a reduction in hyperalgesia and modulation of the 
inflammatory response through actions on sodium and potassium channels, NMDA receptors, 
and glycine pathways.2  
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Studies have shown mixed results for lidocaine’s analgesic effectiveness, possibly due to the 
unique origin of pain based on the specific operative site, patient characteristics that influence 
postoperative pain, timing of the administration, and the variable mechanism of action of 
lidocaine.3-14 The aim of this evidenced based practice analysis is to review the effectiveness of 
lidocaine infusions for acute postoperative pain across different surgical specialties.  
  
Methods 
 
Using the PICO framework, the following clinical question was investigated: “In surgical 
patients who received lidocaine versus control, was there a relationship between surgery type and 
analgesic effectiveness?” The MeSH terms “pain,” “surgery,” and “lidocaine” were used to 
search the PubMed library, yielding 627 results published within the last eight years. Upon 
review, 12 studies met the inclusion criteria which consisted of comparing the effectiveness of 
lidocaine infusions versus control for different surgical specialties. A summary of these studies 
can be found in Table 1. Only meta-analyses and a small number of recent high quality 
randomized control trials (RCT) were selected to ensure the highest level of evidence. All the 
studies qualify as level 1 evidence by the Joanna Briggs Institute Levels of Evidence. 
 
Literature Analysis  
 
The results of this analysis will be reported for different surgical populations, including spine 
surgeries, abdominal surgery, breast surgery, orthopedic surgery, cardiac surgery, and bariatric 
surgery. These surgical specialties were chosen because they were the focus of the most recent 
data on lidocaine for postoperative pain.  
 
Spine Surgery 
A total of 3 studies addressed lidocaine use during spine surgeries.3-5 Two systematic reviews of 
RCTs looked only at spine surgery3,4, while a Cochrane review of 68 RCTs included many 
surgical categories, with only 2 studies specific to spine surgery.5 Licina et al’s4 systematic 
review showed lowered pain scores at 2, 4-6, and 24 hours while Bi et al’s4 systematic review 
had lower pain scores at 6, 24, and 48 hours. These reviews also demonstrated a statistically 
significant decrease in postoperative opioid consumption. The Cochrane review showed 
uncertain pain control benefits at 4 hours and no clear benefits at longer time points (24 and 48 
hours).5 The two studies that showed improved pain up to 24 and 48 hours and decreased opioid 
consumption were specific to spine surgery3,4, while the other was not specific to spine surgery, 
which may have confounded the results.5 Additional limitations of these studies include small 
sample sizes in the individual studies, potential allocation and concealment bias, variation in 
lidocaine infusion protocols across studies, and pain reduction only seen at specific times after 
surgery.3-5 Despite these limitations, there is supporting evidence that lidocaine reduces pain after 
spinal surgery.     
 
Abdominal 
The most robust quantity of evidence was in the abdominal surgical population. Five meta-
analyses addressed the abdominal surgical population, both open and laparoscopic. Overall, the 
findings were mixed. In two studies that assessed laparoscopic abdominal surgery, one found no 
change in pain scores but a moderate decrease in opioid consumption 24 hours after ambulatory 
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surgery6 and the other reported no decrease in opioid consumption after laparoscopic colorectal 
surgery.7 These studies lacked blinding and had high heterogeneity, likely due to variation in 
lidocaine dosing across studies6,7 and the inclusion of one RCT that was not specific to 
abdominal surgery.6 However, two other studies found improved pain scores and opioid-sparing 
effects. Zhao et al8 showed statistically significant decreases in opioid consumption and pain 
scores at 12, 24 and 48 hours postoperatively in patients undergoing laparoscopic 
cholecystectomy. Zhu et al9 had similar results with statistically significant lower pain scores 
recorded at 2, 4, 8, 12, and 24 hours and decreased opioid requirements in elderly patients 
undergoing a variety of procedures, including gastrointestinal procedures. These studies also had 
potential bias within the individual RCTs, small sample sizes, and overall high heterogeneity 
with dosing and administration of lidocaine. There was also inconsistency in the onset and 
duration of pain control between the studies.   
 
The final meta-analysis included over 40 RCTs involving open and laparoscopic abdominal cases 
and showed unclear benefit at 4 hours postoperatively and the authors concluded the evidence 
was too low of quality to make any real inference.5 This study included other surgical specialties, 
but subgroup analysis did not show any difference between open abdominal, laparoscopic 
abdominal, and other surgical types, indicating the results can be generalized to the abdominal 
surgery population.5 In review, lidocaine appears to reduce postoperative pain and may reduce 
opioid consumption in the abdominal surgery population with the understanding that the data is 
still controversial.  
 
Breast Surgery 
Two meta-analyses and one RCT assessed the effectiveness of lidocaine on postoperative 
analgesia for breast surgeries. In the first study, Chang et al10 looked exclusively at breast 
surgeries in a meta-analysis of 4 RCTs and found no decrease in pain scores in the immediate 
postoperative period; however, there was a decrease in opioid consumption at 72 hours.10 This 
study showed some benefit for lidocaine in reducing chronic pain, but the net effect on the 
perioperative period was negligible.10 Limitations to this study include small individual RCTs 
with evidence of concealment bias.10 The Chang et al results align with a recently published RCT 
that also showed no change in acute perioperative pain control, but potential benefit at 6 months 
post-mastectomy.11 Finally, Weibel et al5 included three RCTs specific to breast surgery in their 
meta-analysis but again reported low confidence in the results for potential pain control at 4 
hours due to the quality of evidence.5 To summarize, lidocaine does not appear to have 
significant benefits in the acute postoperative period, but may reduce the incidence of chronic 
pain in the breast surgery population.   
 
Orthopedic 
All 3 of the meta-analyses that assessed orthopedic procedures also included other surgical 
specialties in the analysis,5,6,8 so care must be taken when generalizing the results to orthopedic 
procedures exclusively. Overall, the results varied widely for this population. Weibel et al5 did 
not show any clear pain reduction with lidocaine, and Zhu et al9 found significant benefit at 2, 4, 
8, 12, and 24 hours. Lovett-Carter et al6 found no benefit to lidocaine with regards to pain scores 
but some opioid sparing at 24 hours. Limitations of these studies include small sample sizes 
within the original RCTs and variation in dosing of lidocaine.5,6,8 However, a recent RCT of 
patients undergoing total knee arthroplasty and limb fracture repairs did show reduced pain 
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scores postoperatively at 30 minutes and at 1, 6, 12, and 24 hours and a decrease in additional 
analgesic needs, which highlights the potential benefit of lidocaine in this population.12 However, 
this was a small single-center RCT. From these findings, the research is not conclusive as to the 
effectiveness of lidocaine for the orthopedic population.   
 
Cardiac  
Evidence was sparse for the use of lidocaine as a pain adjunct in the cardiac surgery population. 
Two studies included cardiac surgery in their meta-analysis, but the analysis was not specific to 
this specialty.5,8 Weibel et al5 had inconclusive results for the effectiveness of lidocaine, and Zhu 
et al9 showed decreased opioids and pain scores at 2, 4, 8, 12, and 24 hours. Small sample sizes 
and heterogeneity for the lidocaine infusion protocol further limited the evidence quality. In 
another study, Boswell et al13 analyzed a single RCT on lidocaine use in cardiac surgery and 
found no benefit with respect to pain scores. As this is a single RCT, these results are limited in 
their generalizability. In conclusion, there does not appear to be a clear benefit for lidocaine in 
the cardiac surgery population.   
 
Bariatric  
Two meta-analyses were pertinent to bariatric surgery. The first reviewed 7 RCTs for patients 
undergoing bariatric surgery and found the only benefit to lidocaine was time to first opioid, but 
there was no overall total reduction in opioid use.14 This research was limited due to high 
heterogeneity between the studies and the RCTs were generally small in size.14 In the second 
study, Weibel et al5 found pain scores to be lower up to 4 hours, but the results also included 
other surgical specialties and the quality of evidence was low, which makes it difficult to apply 
these findings to this population.5 Overall, the effectiveness of lidocaine for bariatric surgery was 
shown to be minimal.  
 
Table 1. Summary of the analyzed studies  

Author Sample & 
Design 

Interventions  Results Limitations 

Zhu et al 2020 Meta analysis of 
15 RCTs with 
988 patients 
undergoing 
various 
surgeries  

Lidocaine 
infusion vs 
control, age > 60, 
infused entire 
cases 
with/without 
bolus and post op 
infusion at 
varying doses   

Lower pain score 
at intervals 
ranging from 2 to 
24 hours and 
decreased opioid 
consumption  

45% risk of higher 
than mild bias, 
heterogeneity with 
regards to 
lidocaine 
administration, 
RCTs were single 
center with small 
samples   

Licina et al 
2022 

Meta analysis of 
8 RCTs 
involving spine 
surgery in 
pediatrics and 
adults  

Lidocaine vs 
control in spine 
surgery, all had 
boluses with 
infusions at 
varying doses and 

Lower pain 
scores at varying 
intervals up to 24 
hours, decreased 
opioid 
consumption at 

50% risk of bias, 
heterogeneity seen 
and RCTs were 
small studies, 
variation within 
dosage  
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length  24 and 48 hours 

Hung et al 
2022 

Meta analysis of 
7 RCTs with 496 
patients 
undergoing 
bariatric surgery  

Lidocaine as 
single adjunct vs 
control with 
varying boluses 
and dosing 
regimens  

Increased time to 
first opioid, no 
effect on total 
opioid 
consumption  

Small RCTs, 
reported bias risk 
with concealment 
and reporting, high 
heterogeneity was 
calculated  

Kendall et al 
2018 

RCT of 150 
women 
undergoing 
mastectomy 

1.5 mg/kg bolus 
with infusion of 2 
mg/kg/hr 

No change in pain 
at 24 hours or 
after 3 months 

Single center small 
RCT, variation in 
opioid use post op 

Sarakatsianou 
et al 2021 

Meta analysis of 
8 RCTs with 407 
patients having 
colorectal 
surgery  

Lidocaine 
infusion vs 
control with 
multiple other 
pain control 
modalities  

No change in 
postoperative 
morphine 
consumption  

Lack of 
information about 
concealment and 
randomization, 
high heterogeneity 
in studies, 
diversity in 
lidocaine 
protocols  

Lovett-Carter 
et al 2021 

Meta analysis of 
5 RCTs with 297 
patients 
undergoing 
varying 
ambulatory 
procedures  

Lidocaine 
infusion with a 
bolus and varying 
dosage and 
infusion length  

Decreased opioid 
consumption in 
PACU and at 24 
hours, no change 
in pain scores  

Bias in allocation 
and blinding, 
heterogeneity due 
to varying types of 
surgery  

Nallbani et al 
2022 

RCT of 81 
patients 
undergoing total 
knee arthroplasty 
or limb fracture 
repair  

Lidocaine bolus 
of 1.5 mg/kg and 
an infusion of 1.5 
mg/kg/hr 
continued into the 
postoperative 
period  

Decreased pain 
scores and 
additonal 
analgesic 
requirements for 
up to 24 hours 

Small, single 
center study with 
no standard 
postoperative 
opioid dosing   

Bi et al 2020 Meta analysis of 
4 RCTs with 275 
patients 
undergoing spine 
surgery  

Lidocaine 
infusion with a 
bolus and varying 
dosage and 
infusion length  

Decrease pain 
intensity at 6, 24, 
and 48 hours post 
op. Decreased 
opioid 
consumption.  

Allocation and 
selective reporting 
bias, small study 
size, high 
heterogeneity at 48 
hours  



 
 

51

  
Conclusion  
 
Multimodal analgesia has increased in popularity due to improved outcomes through reduced 
opioid consumption.1 These improved outcomes include decreased nausea, ileus, and respiratory 
depression.1 Because of this, lidocaine has gained momentum as a multimodal adjunct for 
surgical pain. This evidenced based practice analysis assessed the effectiveness of lidocaine 
across different surgical populations. Overall, there was no strong consensus in any surgical 
population regarding the effectiveness of lidocaine for pain control. The spine surgery group had 
the most convincing evidence and showed the potential for pain control and decreased opioid 
consumption for up to 24 to 48 hours.3-5 Abdominal surgery, which had the largest quantity of 
evidence, also showed favorable results with pain control and reduction in opioid use which also 
lasted up to 48 hours.5-9 Both breast and bariatric surgery showed limited net positive effect. The 
evidence was moderate in quality for this population, but any positive findings may have been 

Zhao et al 
2018 

Meta analysis of 
5 RCTs with 274 
patients 
undergoing 
laparoscopic 
cholecystectomy  

Lidocaine bolus 
with 1.5 mg/kg 
with varying 
infusion rate and 
length  

Less pain and 
opioid 
consumption at 
12, 24, and 48 
hours  

Small sample size 
with lack of 
subgroup analysis, 
risk for lack of 
concealment, 
varying lidocaine 
doses  

Weibel et al 
2018  

Meta analysis of 
68 RCTs with 
4525 patients 
undergoing a 
large variety of 
procedures  

Average bolus 
was 1.5 mg/kg, 
most doses were 
around 2 
mg/kg/hr  

Low quality 
evidence for 
lower pain scores 
at 1 to 4 hours, no 
effect greater than 
24 hours, unsure 
effect on opioid 
consumption   

Small size of 
studies, variations 
in lidocaine dose, 
lots of variation in 
surgical type, not 
all studies used for 
each outcome   

Chang et al 
2017 

Meta analysis of 
4 RCTs with 167 
patients 
undergoing 
breast surgery  

Received bolus of 
1.5 mg/kg with 
varying infusion 
rates  

No decrease in 
pain (except 
chronic) and 
some reduction in 
analgesic use at 
72 hours  

Small study size 
with only 4 RCTs, 
potential bias with 
concealment and 
sampling reported  

Boswell et al 
2021 

Narrative 
approach to a 
systematic 
review of one 
RCT with 100 
patient 
undergoing 
cardiac surgery  

Lidocaine 
infusion given up 
to 48 post op 

No significant 
association 
between pain 
scores and 
lidocaine infusion  

Single study 
analysis with small 
sample size  
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skewed due to the inclusion of other surgical specialties in the meta analyses.5,10,11,14 Cardiac and 
orthopedic procedures both showed some improvement when lidocaine was used as a pain 
adjunct; however, most of the research in this population was biased by the inclusion of other 
surgical specialties or based on small studies, making the extrapolation of the data to one 
population difficult.5,8,11-13  
 
All the studies had limitations. The main limitation for this body of evidence is a lack of a 
standard lidocaine protocol for timing of the administration, which is a significant confounding 
factor. Generally, most studies used a preincision lidocaine bolus of 1.5-2 mg/kg with an 
intraoperative infusion of 1.5-2 mg/kg/hr, but the infusions were administered for various lengths 
of time. Many of the studies were composed of small RCTs with a risk of bias regarding 
concealment and allocation. The influence of multiple surgical populations in some of the meta-
analyses is a significant source of bias as well. However, despite these limitations, the evidence 
suggests a positive effect for lidocaine use in abdominal and spine surgery, a potential benefit in 
the orthopedic and cardiac population, albeit with lesser quality evidence, and limited positive 
effects seen in the bariatric and breast surgery population.  
This review was limited to publications completed within the last 8 years, and only included the 
highest level of evidence (Joanna Briggs Level 1); therefore, other research outside these 
parameters was not included. Additionally, this review is limited to lidocaine’s analgesic 
effectiveness and other benefits of lidocaine as an adjunct (e.g. decreased ileus, nausea/vomiting) 
were outside the scope of this project. 
 
To summarize, the results of this analysis recommend the use of lidocaine in the spine and 
abdominal surgical population with limited confidence in the orthopedic and cardiac population.  
In the bariatric and breast surgery population, lidocaine’s effectiveness for acute perioperative 
pain was minimal and should be used with these limitations in mind. More high-quality RCTs 
with subsequent meta-analyses are needed to continue to identify which surgical populations will 
most benefit from lidocaine infusions for perioperative pain control.    
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Introduction 
 
Ultrasound (US) mapping for neuraxial placement has been shown to increase first-pass success 
and decrease complications including post-dural puncture headache and vascular cannulation.1,2 
These findings are especially pronounced in subgroup analyses of patients for whom a neuraxial 
procedure is predicted to be difficult. Bony-landmark palpation is currently the traditional 
method used to identify location when performing neuraxial anesthesia procedures for obstetric 
populations. This quality improvement (QI) project aimed to implement an educational 
workshop to increase anesthesia practitioners’ knowledge, confidence, and utilization of US for 
neuraxial landmark mapping at a large metropolitan obstetric center in a southern state. 
 
Design and Methods 
 
The frequently cited Diffusion of Innovation Theory3 by Kaminski guided project development, 
specifically to encourage anesthesia practitioners to adopt a novel technique for improving 
efficacy of neuraxial anesthetic placement for obstetric patients. The QI team, comprised of three 
student registered nurse anesthetists, reviewed existing literature, obtained IRB approval, and 
developed a skills workshop specific to utilization of an ultrasound landmark mapping (ULM) 
technique. The focus of the workshop was to expose anesthesia practitioners to the procedure 
and benefits of neuraxial ULM. Certified registered nurse anesthetists and physician 
anesthesiologists were provided a short educational video followed by a 10-minute individual 
skills workshop to practice ultrasound landmark mapping.  
 
Anesthesia practitioners were advised that ultrasound-guided techniques could benefit patients 
who meet specific criteria indicating a neuraxial procedure may be predicted as difficult (history 
of difficult neuraxial placement, neuro-skeletal abnormalities such as scoliosis, or body mass 
index > 40). Four outcomes were evaluated: provider confidence and knowledge of neuraxial 
landmarks (evaluated before and after the workshop); provider use of ultrasound in the two 
months following the workshop, and procedure time (measured from administration of initial 
local anesthetic to placing patient supine after neuraxial procedure was completed). Data 
collection occurred for patients with and without ultrasound mapping, utilizing RedCap© 
instruments and downloaded as an Excel spreadsheet. Data were then analyzed using descriptive 
statistics. 
 
Outcome 
 
After the educational workshop, anesthesia practitioners’ mean self-reported confidence in using 
US increased from 1.95/10 to an average of 6/10. Anesthesia practitioners who could identify all 
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five neuraxial landmarks following the workshop improved from a pre-workshop assessment of 
37% to 65% post-workshop. No anesthesia practitioners used US for neuraxial procedures prior 
to the workshop, and 41% of anesthesia practitioners reported using it in the two months 
following the workshop. A total of 95 neuraxial procedures, inclusive of interventions utilizing 
US, were performed and documented by nursing staff. Data revealed procedure time was 
decreased when anesthesia practitioners utilized ULM as compared to traditional palpation 
techniques alone (median of 5 vs. 8 minutes). For patients who met criteria for ultrasound use 
(predicted to be difficult), the difference between procedure time was more pronounced (median 
of 5 vs. 10 minutes). Of the 26 patients whose neuraxial procedures were predicted to be 
difficult, five received ULM prior to the procedure during this program implementation period. 
 
Conclusion 
 
Neuraxial techniques including spinals and epidurals are common anesthetic techniques provided 
for the parturient. First-time needle pass success can be difficult in this population. Recent 
evidence supports ULM can improve efficacy and decrease complication rates of neuraxial 
anesthesia. Data revealed from this QI project indicates that short, in-person workshops can be 
implemented to encourage anesthesia practitioners use of ULM technique for neuraxial 
anesthesia. A limitation of this project was its short two-month duration. Future QI initiatives 
focused on increasing neuraxial ultrasound utilization could be more successful by lengthening 
the duration of the implementation phase. 
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Editorial 
 
It is with sadness that I acknowledge the passing of Peter Strube, DNAP, MBA, CRNA, 
FAANA, LTC (ret.). I met Peter many years ago in Missouri when he spoke at one our state 
professional conferences. We spoke about the ISJNA and he immediately expressed interested in 
getting involved. He served as a reviewer in 2015 and then joined the editorial board in 2017. I 
will always remember Dr. Strube’s enthusiasm for nurse anesthesia education and helping 
students succeed. I am grateful for his contributions to our profession - he will be missed.  
  
Sincerely, 
 
 
 
Vicki Callan, PhD, CRNA, CHSE, FAANA 
Editor          
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INTERNATIONAL STUDENT JOURNAL OF NURSE ANESTHESIA 
GUIDE FOR AUTHORS 

 
MISSION STATEMENT 
The International Student Journal of Nurse Anesthesia (ISJNA) is produced exclusively for publishing the work of 
nurse anesthesia students. It is intended to be basic and introductory in its content. Its goal is to introduce the student 
to the world of writing for publication; to improve the practice of nurse anesthesia and the safety of the patients 
entrusted to our care. 
 
ITEM PREPARATION & SUBMISSION  
Case reports, research abstracts, evidence-based practice (EBP) analysis reports, evidence-based practice project 
abstracts, and letters to the editor may be submitted. These items must be authored by a student under the guidance 
of an anesthesia practitioner mentor (CRNA or physician). Case reports must be single-authored, while EBP analysis 
reports and abstracts may have multiple authors. Submissions may list only one mentor. Mentors should take an 
active role in reviewing the item to ensure appropriate content, writing style, and format prior to submission. The 
mentor must submit the item for the student and serve as the contact person during the review process. Items 
submitted to this journal should not be under consideration with another journal. Authors and mentors should 
critically evaluate the topic and quality of the writing – multiple reviews of the item by the mentor, faculty, and 
peers (fellow graduate students) prior to submission is recommended. If the topic and written presentation are 
beyond the introductory publication level we strongly suggest that the article be submitted to a more prestigious 
publication such as the AANA Journal.  
 
The journal is committed to publishing the work of nurse anesthesia students. The review process is always initiated 
with the following rare exceptions. We are conservative in accepting reports where the patient has expired, realizing 
that you can do everything right and still have a negative outcome. Submissions that report a case demonstrating 
failure to meet the standard of care (by any practitioner involved in the case) will not be accepted. Unfortunately, 
while the experiences in these cases can offer valuable insight, these submissions will not be accepted for review 
due to potential legal risks to the author, journal, and anyone else involved in evaluating the report. 
It is the intent of this journal to publish items while the author is still a student. In order to consistently meet this 
goal, all submissions must be received by the editor at least 3 months prior (4-6 months recommended) to the 
author’s date of graduation. Manuscripts must be submitted by the mentor of the student author via e-mail to 
INTSJNA@aol.com as an attachment. The subject line of the e-mail should use the following format: ISJNA 
Submission_submission type_author last name_mentor last name. The item should be saved in the following format 
– two-three word descriptor of the article_author’s last name_school abbreviation_mentor’s last name_date (e.g. 
PedsPain_Smyth_GU_Pearson_5.19.09) 
 
REVIEW PROCESS 
Items submitted for publication are initially reviewed by the chief editor. If the chief editor does not acknowledge 
receipt of the item within two weeks, please inquire to ensure receipt. Upon receipt, the chief editor will review the 
submission for compliance with the Guide to Authors. If proper format has not been followed, the item will be 
returned to the mentor for correction. This is very important as all reviewers serve on a volunteer basis. Their time 
should be spent ensuring appropriate content, not making format corrections. It is the mentor and author’s 
responsibility to ensure formatting guidelines have been followed prior to submission.  
 
All accepted submissions undergo a formal process of blind review by at least two reviewers. After review, items 
may be accepted without revision, accepted with revision, or rejected with comments. Once the item has been 
accepted for review the chief editor will assign a submission number and send a blinded copy to an editor, who will 
then coordinate a blinded review by two reviewers who are not affiliated with the originating program. Submissions 
are reviewed using the Track Changes function of Word. The editor will return the item to the chief editor, who will 
return it to the mentor for appropriate action. The mentor should guide the author through the revision process. 
The revised copy must be returned clean (no comments or Track Changes) with the original submission 
number in the filename and subject line of the email. Every effort is made to complete the process in an efficient, 
timely matter. Again, the goal is for all articles submitted by students to be published while the author is still a 
student. If an item is not ready for publication within 6 months after the student author has graduated it will no 
longer be eligible for publication. Mentors will be listed as contributing editors for the issue in which the item is 
published. 
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PHOTOS 
Photos of students for the front cover of the Journal are welcome. Please contact the chief editor at intsjna@aol.com 
to submit photos for consideration. Only digital photos of high quality will be accepted. If the photo is accepted, 
consent forms must be completed and returned by all identifiable individuals in the photo, and the individual who 
took the photo.  

 
ACADEMIC INTEGRITY 
Issues of academic integrity are the responsibility of the author and mentor. Accurate and appropriate 
acknowledgement of sources is expected. The two most common breaches of academic integrity that have been 
identified in submissions to this journal are (AMA 11th ed., 5.4.2): 

1. Direct plagiarism: verbatim lifting of passages without enclosing the borrowed material in quotation marks 
and crediting the original author. 

2. Paraphrase:  restating a phrase or passage, providing the same meaning but in a different form without 
attribution to the original author.  

Please note that changing one or two words in a reference source passage (e.g. ‘of’ for ‘in’, or ‘classified’ for 
‘categorized’) and then citing it as a paraphrase or summary is also not appropriate, and still falls within the 
definition of direct plagiarism. If plagiarism in any form is identified, review of the item will be suspended and it 
will be returned to the mentor. Repeated instances of plagiarism will result in rejection of the item.  
Plagiarism detection software (Scribbr, TurnItIn, PlagScan, SafeAssign, etc . . .) can be used to analyze the 
document prior to submission to ensure proper citation and referencing, but is not required.  
“Plagiarism is the presentation of someone else’s ideas, writings, or statements as one’s own. Plagiarism is a serious 
breach of academic integrity, and anyone who is found to have committed plagiarism will be subject to disciplinary 
action. 
 
Paraphrase is the act of putting someone else’s ideas into one’s own words. The use of paraphrase can be an 
acceptable practice under some circumstances if it is used sparingly and if the original text is properly 
acknowledged. Unacknowledged paraphrase, like plagiarism, is a serious breach of academic integrity. Any 
improper use of sources may constitute plagiarism. Every quotation from another source, whether written, spoken, 
or electronic, must be bound by quotation marks and be properly cited. Mere citation alone is not sufficient when a 
scholar has used another person’s words. Similarly, every paraphrase or summary (a more concise restatement of 
another's ideas) must be properly cited.” 
https://sites.google.com/a/georgetown.edu/gsas-graduate-bulletin/vi-academic-integrity-policies-procedures  
 
GENERAL GUIDELINES 
Items for publication must adhere to the American Medical Association Manual of Style (AMA 11th ed., the same 
guide utilized by the AANA Journal and such prominent textbooks as Nurse Anesthesia by Nagelhout and Elisha). 
Section numbers from the online version are provided for easy reference in the AMA Manual of Style throughout 
this document. The review process will not be initiated on items submitted with incorrect formatting and will be 
returned to the mentor for revision.  
 
Reference: Christiansen S, Iverson C, Flanagin A, et al. AMA Manual of Style: A Guide for Authors and Editors. 
11th ed.  Oxford University Press; 2020. 
 
Please note the following: 
1. Use complete sentences. 
2. Acronyms/Initialisms (2.1.5, 10.6, 13.9) - spell out with first use, do not capitalize the words from which the 

acronym/initialism is derived unless it is a proper noun or official name. If you are using the phrase only once, 
do not list the acronym/initialism at all. Avoid beginning sentences with acronym/initialisms.  

3. Abbreviations (13.0)  
4. Use Index Medicus journal title abbreviations (3.11.2,  http://www.ncbi.nlm.nih.gov/nlmcatalog/journals )   
5. Always provide units of measure (17.0). In most cases The International System of Units (SI) is used. 

Abbreviations for units of measure do not need to be spelled out with first use. Report height in cm, weight in 
kg, temperature in oC, pressure in mm Hg or cm H2O. Report heart and respiratory rate as X/min (e.g. the 
patient’s heart rate increased to 145/min). The manual includes a complete list of SI units (17.1 – 17.5). 
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6. In general, first use of pulmonary/respiratory abbreviations should be expanded, with the following exceptions:  
O2, CO2, PCO2, PaCO2, PO2, PaO2, EtCO2, N2O. Please use SpO2 for oxygen saturation as measured by pulse 
oximetry. 

7. Use the nonproprietary (generic) name of drugs (2.1.3, 10.3.5) - avoid proprietary (brand) names. Type generic 
names in lowercase. When discussing dosages state the name of the drug, then the dosage (midazolam 2 mg).  

8. Use of descriptive terms for equipment and devices is preferred. If the use of a proprietary name is necessary 
(for clarity, or if more than one type is being discussed), give the name followed by the manufacturer in 
parenthesis (e.g. a GlideScope (Verathon Inc.) was used) (14.5.1). Please note, TM and ® symbols are not used 
per the AMA manual. 

9. Infusion rates and gas flow rates: 
a. Use mcg/kg/min or mg/kg/min for infusion rates. In some cases it may be appropriate to report dose or 

quantity/hr (i.e. insulin, hyperalimentation). If a mixture of drugs is being infused give the concentration of 
each drug and report the infusion rate in mL/min.  

b. Report gas flow of O2, N2O and Air in L/min (not %) and volatile agents in % as inspired or expired 
concentration (e.g. General anesthesia was maintained with sevoflurane 3% inspired concentration in a 
mixture of O2 1 L/min and air 1 L/min.)  

10. Only Microsoft Word file formats will be accepted with the following criteria: 
a. Font - 12 point, Times New Roman 
b. Single-spacing (except where indicated), paragraphs separated with a double space (do not indent) 
c. One-inch margins  
d. End the sentence with the period before placing the superscript number for the reference. 
e. Do not use columns, bolds (except where indicated), or unconventional lettering styles or fonts. 
f. Do not use endnote/footnote formats.  

11. If referencing software is used (Endnote, Zotero, etc.), any embedded formatting must be removed prior to 
submission. 

12. Remove all hyperlinks within the text. 
13. Avoid jargon and slang terms. Use professional, scholarly, scientific language.  

a. ‘The patient was reversed’ - Did you physically turn the patient around and point him in the opposite 
direction? “Neuromuscular blockade was antagonized.” 

b. The patient was put on oxygen. "Oxygen 2 L/min was administered via face mask." 
c. The patient was intubated and put on a ventilator. “The trachea was intubated and mechanical ventilation 

was initiated. 
d. An IV drip was started. “An intravenous infusion was initiated.”  
e. Avoid the term “MAC” when referring to a sedation technique - the term sedation (light, moderate, heavy, 

unconscious) may be used. Since all anesthesia administration is monitored, pharmacologic, rather than 
reimbursement, terminology should be used. 

14. Direct quotes are discouraged for reports of this length – please express in your own words.  
15. Use the words “anesthesia professionals” or “anesthesia practitioners” when discussing all persons who 

administer anesthesia (avoid the reimbursement term “anesthesia providers”). 
16. Do not include ASA Physical Status unless it is germane to the report.  
17. Do not use the phrase “ASA standard monitors were applied”. Instead, “standard noninvasive monitors” is 

acceptable – additional monitoring can be detailed as needed.  
18. References 

a. The AMA Manual of Style must be adhered to for reference formatting. 
b. All sources should be published within the past 8 years. Seminal works essential to the topic being 

presented will be considered.  
c. Primary sources are preferred.  
d. A maximum of one textbook (must be most recent edition available) may be used as reference for 

case report submissions only. 
e. All items cited must be from peer-reviewed sources – use of sources found on the internet must be carefully 

considered in this regard. URLs must be current and take the reader directly to the referenced source. 
Heading – for all submission types (Case Report, Abstract, EBPA Report) use the following format.  
1. Title is bolded, centered, 70 characters (including spaces) or less 
2. Author name (academic credentials only) and NAP are centered, normal font 
3. Graduation date and email address are centered, italicized, and will be removed prior to publication)  
4. Keywords is left-justified, bolded – list keywords that can be used to identify the report in an internet search 
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Title  
Author Name  

Name of Nurse Anesthesia Program  
Anticipated date of graduation  

E-mail address  
Keywords:  keyword one, keyword two, etc. 
Case Reports - The student author must have had a significant role in the conduct of the case. The total word count 
should be between 1200 – 1400 words (references not counted). Case reports with greater than 1400 words will be 
returned to the mentor for revision prior to initiation of the review process. The following template demonstrates the 
required format for case report submission. 

 Heading (see above) 
A brief introductory paragraph of less than 100 words to focus the reader’s attention and interest them to continue 
reading. This may include historical background, demographics or epidemiology (with appropriate references) of the 
problem about to be discussed. It is written in the present tense. Although it is introductory, the heading word 
‘Introduction’ is not used. Be certain to cite references in this section, especially statistics and demographics 
pertaining to your topic.  
Case Report (400-600 words) 
This portion discusses the case performed and is written in the past tense. Do not justify actions or behaviors in this 
section; simply report the events as they unfolded. Present the case in an orderly sequence. Some aspects need 
considerable elaboration and others only a cursory mention. Under most circumstances if findings/actions are 
normal or not contributory to the case then they should not be described. Events significant to the focus of the report 
should be discussed in greater detail. The purpose of the case report is to set the stage (and ‘hook’ the reader) for the 
heart of your paper which is the discussion and teaching/learning derived from the case. 

 Give dosage and schedule only if that information is pertinent to the consequences of the case. 
 Significant laboratory values, x-rays or other diagnostic testing pertinent to the case. Give the units of 

measure after the values (eg. Mmol/L or mg/dL).  
 Physical examination/pre-anesthesia evaluation - significant findings only.  
 Anesthetic management (patient preparation, induction, maintenance, emergence, post-operative recovery). 

Discussion (600-800 words) 
Describe the anesthesia implications of the focus of the case report citing current literature. Describe the rationale 
for your actions and risk/benefits of any options you may have had. This section is not merely a pathophysiology 
review that can be found in textbooks. Relate the anesthesia literature with the conduct of your case noting how and 
why your case was the same or different from what is known in the literature. Photographs are discouraged unless 
they are essential to the article. Photos with identifiable persons must have a signed consent by the person 
photographed forwarded to the editor via first class mail. Diagrams must have permission from original author. This 
is the most important part of the article. In terms of space and word count this should be longer than the case 
presentation. End the discussion with a summary lesson you learned from the case, perhaps what you would do 
differently if you had it to do over again. 
References  
A minimum of 5 references is recommended, with a maximum of 8 allowed. One textbook may be used as a 
reference – it must be the most recent edition. All references should be no older than 8 years, except for seminal 
works essential to the topic. This is also an exercise in searching for and evaluating current literature. 
Mentor: mentor name, credentials  
E-mail address: (will be removed prior to publication) 
 
EBP Analysis Reports - Evidence-based practice analysis reports are limited to 3000 words. Please do not include 
an abstract. The report should provide a critical evaluation of a practice pattern in the form of a clinical question about 
a specific intervention, population, and outcome. The manuscript should:  

1. Articulate the practice issue and generate a concise question for evidence-based analysis. A focused 
foreground question following either the PICO or SPICE format should be used.  

2. Describe the methods of inquiry used in compiling the data. 
3. Critically analyze the quality of research reviewed and applicability to different practice settings.  
4. Draw logical conclusions regarding appropriate translation of research into practice.  



 
 

61

The same general format guidelines apply with the exception of the section headings as below. Textbooks and non-
peer reviewed internet sources may not be used, and sources of reference should be less than 8 years old unless they 
are seminal works specifically related to your topic of inquiry. A maximum of 16 references is allowed. 

Heading  
Introduction (bold) 
Briefly introduce the reader to the practice issue or controversy, describe the scope or significance or problem, and 
identify the purpose of your analysis. Describe the theoretical, conceptual, or scientific framework that supports your 
inquiry. 
Methods (bold) 
Include the format used for formulating the specific question you seek to answer, search terms and methods used, and 
levels of evidence.  
Literature Analysis (bold) 
Analyze and critique the literature relevant to your question, determining scientific credibility and limitations of studies 
reviewed. Your synthesis table is included in this section. Please follow AMA formatting guidelines for your table 
(4.1.2, 10.2.3). Your review and discussion of the literature should logically lead to support a practice recommendation. 
Subheadings may be used if desired. 
Conclusions (bold) 
Summarize the salient points that support the practice recommendation and make research-supported recommendations 
that should improve the practice issue, while also acknowledging any limitations or weaknesses 
[space] 
References (bold, 16 maximum) 
Mentor: (bold, followed by mentor name and credentials in normal text) 
E-mail address: (normal text, will be removed prior to publication) 
 
Evidence Based Practice Project Abstracts - Evidence-based practice project abstracts are limited to 600 words. 
References do not impact the word count - a maximum of 5 are allowed. Note that the abstract is different from a 
project proposal. The following format should be used: 

Heading  
Introduction (bold) 
A brief introductory paragraph including purpose (what change is intended) and rationale (why change is 
needed/evidence to support the change) here.  
Design and Methods (bold) 
Include population, intervention, and measures 
Outcome (bold) 
Present results from statistical analysis – do not justify or discuss here. 
Conclusion (bold) 
Discuss results (implications). Optionally include limitations, suggestions for future projects/research. 
References (bold, 5 maximum) 
Mentor: (bold, followed by mentor name and credentials in normal text) 
E-mail address: (normal text, will be removed prior to publication) 
 
Research Abstracts - Research abstracts are limited to 600 words. References do not impact the word count - a 
maximum of 5 are allowed. Note that the abstract is different from a research proposal. The following format should 
be used: 

Heading  
Introduction (bold) 
A brief introductory paragraph including purpose and hypotheses. 
Methods (bold) 
Include sample and research design  
Results (bold) 
Present results from statistical analysis – do not justify or discuss here. 
Discussion (bold) 
Discuss results (implications, limitations, suggestions for future research) 
References (bold, 5 maximum) 
Mentor: (bold, followed by mentor name and credentials in normal text) 
E-mail address: (normal text, will be removed prior to publication) 
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Letters to the Editor - Students may write letters to the editor topics of interest to other students. Topics may 
include comments on previously published articles in this journal. Personally offensive, degrading or insulting 
letters will not be accepted. Suggested alternative approaches to anesthesia management and constructive criticisms 
are welcome. The length of the letters should not exceed 100 words and must identify the student author and 
anesthesia program. 
 
AMA MANUAL OF STYLE 
The following is brief introduction to the AMA Manual of Style reference format along with some links to basic, 
helpful guides on the internet. The website for the text is http://www.amamanualofstyle.com/oso/public/index.html. 
It is likely your institution’s library has a copy on reserve. Journal names should be in italics and abbreviated 
according to the listing in the PubMed Journals Database. PubMed can also be used to perform a search: 
http://www.ncbi.nlm.nih.gov/pubmed. The International Student Journal of Nurse Anesthesia (ISJNA) is not listed 
in the PubMed Database. For the purpose of citing the ISJNA in this Journal use “Int Student J Nurse Anesth” as 
the abbreviation.   
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