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Abstract
Obesity is on the rise around the world, carrying along with it a wide range of comorbidities
and complications. We report on a super-super morbidly obese 43-year-old female, with a
body mass index (BMI) of 77.85 kg/m2 (173cm, 233kg), who presented for a scheduled
suboccipital craniectomy with C-1 laminectomy secondary to symptoms from an ArnoldChiari type-I malformation. Already a challenging type of surgery, due to the patient’s
extreme BMI and positioning, the surgery became more difficult. There are many potential
complications for general anesthesia in the obese patient, including a difficult airway, postoperative breathing problems due to obstructive sleep apnea (OSA), risk for cardiovascular
events, and complications due to changes in drug pharmacokinetic/dynamic properties. In
addition to the complications associated with anesthesia, the patient needed to be prone
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and positioned using Mayfield pins. Despite these challenges, there were neither anesthesia
nor surgical complications. Thus, while careful considerations and informed consent should
be obtained, BMI alone should not deter one from performing a procedure.
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1. Introduction
The incidence of obesity is rising worldwide and has nearly tripled since 1975 [1]. Increased BMI
is associated with over 230 comorbidities, is an increase in all-cause mortality, and is associated
with development of cardiovascular disease [2]. Specifically, individuals with obesity and increased
central fat are at increased risk for type-2 diabetes mellitus, metabolic syndrome, hypertension,
heart disease (including coronary artery disease, heart failure, and myocardial steatosis), venous
thrombosis, sleep apnea, and many other conditions [2]. Interestingly enough, there is a so-called
‘obesity paradox’ wherein obesity is somehow protective against mortality in certain conditions,
although this has been under some contention [3]. A BMI between 18.5-24.9 is considered normal,
25-29.9 is overweight, 30-39.9 is obese, 40-49.9 is morbidly obese, 50-59.9 is super morbidly
obese, and 60+ is super-super morbidly obese. Despite these complications and the known
changes in pulmonary and cardiac physiology, prone positioning has been shown to increase
pulmonary function for obese patients during general anesthesia [4]. Difficulty with mask
ventilation must also be considered in this patient population, as BMI >26 kg/m2 is one of the five
criteria established by Han et al [5] for grading difficult mask ventilation.
While preoperative optimization focused on addressing associated comorbidities helps improve
the success of anesthesia, such actions were not indicated in this case. Some of the most common
comorbidities to consider would be OSA, which can lead to significant pulmonary hypertension,
and various associated cardiovascular problems. Our patient’s medical history was significant only
for hypothyroidism and hypertension. One preparatory, additional step we undertook was to bring
the patient to the operating room the day prior to her scheduled surgery. While awake, we
determined optimal positioning on the operating table. The patient was placed in a modified
swimming position with padding under her thighs and chest to prevent the table from transmitting
that pressure into her cardiovascular and respiratory systems. We adjusted the padding to find
maximal relief of pressure on the patient’s abdomen, assessed for other potential points of
increased pressure, and evaluated the patient’s ability to breathe deeply.
2. Case Report
Published with the written consent of the patient.
A 43-year-old female presented with severe symptoms from an Arnold-Chiari Malformation
type-I. Symptoms included severe headaches, tingling to the right upper and lower extremities,
and associated right-sided weakness. Medical history included hypertension and hypothyroidism.
Surgical history included gastric bypass surgery with a history of social smoking and drinking.
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Patient had no drug allergies, a normal electrocardiogram, complete blood count, basic metabolic
panel, and chest X-ray pre-operatively.
The patient’s airway exam was assessed. She displayed a Mallampati score of 1 with full
visualization of the tonsillar pillars and intact dentition. Patient’s thyromental distance was greater
than 4cm. She was able to fully open her mouth with no deficits in temporomandibular joint
mobility. Neck motion was limited due to pain. The patient had been intubated previously with no
history of difficult intubation. The day before surgery, the patient's position on the operating table
was assessed as well as any possible pressure points and her depth of breathing. There was
adequate lung excursion and the patient’s neck was assessed in the prone position for surgical
exposure.
On the day of surgery, compression stockings and sequential compression devices were placed
for deep venous thrombosis prophylaxis. American Society of Anesthesiologists standard monitors
were placed. Patient was given oxygen for 5 minutes for complete denitrogenation. Patient was
placed with a small degree of reverse Trendelenburg position for better ventilation. Due to a
previously described favorable airway, we decided on intubation after induction of general
anesthesia. We then administered midazolam 2 mg for anxiolysis followed by 150 mg of lidocaine,
100 mcg of fentanyl, and 200 mg of propofol for induction. Patient was masked using an oral
airway without any difficulty. Paralysis was achieved with 150 mg succinylcholine. Patient’s
trachea was then intubated with video laryngoscopy via an 8.0 mm tracheal tube at 23 cm at the
lips with no difficulty while maintaining c-spine stability. 50 mg of rocuronium was administered
for long term paralysis. A left radial arterial line was placed using ultrasound due to potential for
hemodynamic changes intraoperatively.
Nine members of the surgical team assisted in turning the patient into a bariatric bed. Her eyes,
ears, and nose were positioned on a prone positioning pillow free of pressure. Neck was neutral
and the pressure points were padded (Figure 1). Two chest rolls were placed horizontally with the
patient’s chest situated in-between. A roll of blankets was placed on the patient’s hip/leg area
allowing the diaphragm to be pressure free. The patient’s tidal volumes were assessed before
proceeding with further positioning. The ventilator’s pressure control was titrated to 27 cm H 2O
with tidal volume at 650 mL and a respiratory rate of 12 b/min. Patient was in total intravenous
anesthesia (TIVA) throughout the surgical procedure. Propofol was set at 120 mcg/kg/min and
remifentanil set to 0.12 mcg/kg/min. One hundred kilograms was used as the body weight
subjectively.
The patient was stable, ventilated, and appropriately positioned. She was moved cephalad and
placed on Mayfield pins for her surgical procedure. Suboccipital decompression with C-1
laminectomy was performed. Patient was prepared for extubation with 4/4 on TOF (train-of-four)
and sugammadex 400 mg was given for reversal. The patient was extubated and transferred to the
post-anesthesia care unit (PACU) in stable condition. A non-opioid analgesia strategy was used for
post-operative pain control. Infiltration of local anesthetic 0.5% bupivacaine with epinephrine was
administered by the surgeon. In PACU, 1g of Ofirmev was given. No complications were noted
from surgery or anesthesia. The patient’s neurological symptoms improved, and she was
discharged home two days later.
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Figure 1 Prone Anesthesia Setup. Bariatric bed with 1000lb weight limit, with a prone
positioning pillow placed at the head of the table. Two chest rolls placed horizontally
across the table at the midline. A bundle of operating room blankets were situated
near the caudal end.
3. Discussion
With the rates of obesity rising throughout the world, an increased ability to detect those who
will prove difficult anesthesia cases is paramount. Some projections estimate that by 2030 up to
57.8% of the world’s population could become either overweight or obese [6]. Even though our
patient had a BMI much greater than that encountered in the literature, the operation proceeded
with minimal problems: intubation with video laryngoscopy proved to be non-difficult, ventilation
was adequate, intraoperative vital signs remained stable, extubation was without problems, and
her PACU stay was uneventful. Considering there is increased morbidity and mortality for the
morbidly obese, it is important to be vigilant and be able to anticipate anesthetic complications.
Prone anesthesia has been associated with certain complications resulting from increased
pressure on anterior structures [7]. As such, proper positioning is critical and assessing for any
areas of increased pressure must be addressed to prevent the development of sores or nerve
entrapment. If proper positioning and padding is not used, intra-abdominal pressures rise, which
can result in compression of the inferior vena cava, leading to venous stasis. Chest roll usage
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allows the abdomen to hang freely, decreasing visceral pressure and congestion on the
cardiovascular and respiratory systems [7].
The prevalence of OSA in the general population is about 20% and severe OSA is undiagnosed
in about 10-20% of obese patients [3]. There is great importance in screening for this condition in
this patient population. One method of screening is using the Snoring, Tiredness, Observed apnea,
high blood Pressure (STOP)-Body mass index, Age, Neck Circumference and Gender (BANG)
screening tool. The preoperative evaluation should consist of a thorough review of medical
records (sleep studies preferred), a patient/family interview, screening protocol, and a physical
examination [8]. Both the surgeon and anesthesiologist need to plan well in advance of the
surgery to allow for an appropriate perioperative course of action. Preoperative preparation is
aimed at optimizing the patient’s physical status and includes preoperative continuous positive
airway pressure or noninvasive positive pressure ventilation, preoperative use of mandibular
advancement or oral appliances, and preoperative weight loss, although there is insufficient
literature on these methods’ efficacy [8]. In order to limit systemic opioid usage in this patient
population, regional anesthetic techniques are preferred. Postoperative management should
focus on postoperative analgesia, oxygenation, patient positioning (in a non-supine position), and
monitoring [8]. TIVA was the maintenance of choice to prevent increased intra-cranial pressure
with inhalational agents. Also, due to the extreme BMI, TIVA was used because of the potential for
inhalational agents to dissolve in adipose tissue and cause prolonged emergence and even cause
the patient to become re-anesthetized due to hypoventilation.
Obese patients, in order to maintain cardiovascular demands, have increased cardiac output
and blood pressure, leading to a significant amount of cardiac workload [9]. The increased amount
of adipose tissue in this patient population increases the body's metabolic demands [10]. These
increased demands on the physiology of the patient are important to consider while preparing for
anesthetic complications. Invasive cardiac testing as well as cardiopulmonary exercise testing may
be needed [9, 10]. Exercise or pharmacological stress tests, stress echocardiography, and
myocardial nuclear imaging are all examples of the cardiac testing that can be utilized. These allow
the clinician to assess the patient for cardiac complications and optimization of their condition.
Obesity increases the risk for metabolic comorbidities which can ultimately lead to coronary artery
disease. Increased cardiovascular demands due to obesity and coronary artery disease can lead to
ischemic cardiac events. The fatty infiltration of the conducting system in the heart leads to
increased risk of arrhythmias such as atrial fibrillation [9]. With that in mind, sudden cardiac death
must be considered both in preoperative planning and informed consent discussions [9]. The
degree of Q-T prolongation has also been shown to be increased in this population and should be
taken into account with adverse drug reactions related to anti-microbial and anti-emetic
medications [9].
There are also important pharmacokinetic and pharmacodynamic changes to consider in the
obese patient population. Drugs are usually dosed based on the patient’s weight/size and the
physical condition that they are in. However, in obese patients, adipose tissue and lean body mass
(LBM) do not increase proportionally, with adipose tissue increasing proportionally to total body
weight (TBW) and the ratio of LBM to TBW decreasing as TBW increases [11]. This leads to
changes in volume of distribution, binding, and elimination of drugs, requiring the need to
individualize the course of anesthesia. Obesity also affects drug pharmacokinetics by inducing
changes in hemodynamic status, regional blood flow, and plasma protein binding. Some drugs,
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such as thiopental, should be dosed according to LBM instead of TBW as required doses may be
much less than in normal-weight patients [11]. Propofol has been shown to be both safe and
effective for TIVA in the morbidly obese, however this drug should be dosed according to actual
body weight. Remifentanil is likewise a suitable agent as it is rapidly cleared by blood and tissue
esterases, resulting in quick onset coupled with rapid clearance, and should be dosed according to
LBM [11].
4. Conclusion
The morbidly obese patient can pose difficulties for anesthesiologists, but the BMI in and of
itself should not deter one from performing a needed procedure and should be evaluated on a
case-by-case basis. Certain considerations must be observed when dealing with the obese patient
population, especially when they have particular comorbidities. These comorbidities need to be
assessed and addressed by all members of the healthcare team in the pre-, intra-, and
postoperative phases. Some of these can be optimized in the preoperative period in order to
ensure success of both the anesthesia and the surgery. In addition, the positioning of the patient
may need to be altered to allow for proper physiological mechanics intraoperatively.
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