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Anesthetic management of prone-position surgery in a morbidly obese patient

Takao MUTO, Hiroyuki UCHINO, Toshiaki TAKAHASHI, Takeshi SAGARA,
Yutaka SOGABE, Toshie SHIRAISHI, Go HIRABAY ASHI, Hideto KANEKO,
Akibumi OMI and Nagao ISHII

Department of Anesthesiology, Tokyo Medical University Hachioji Medical Center

Abstract

We reported the anesthetic management of a morbidly obese patient with a body mass index (BMI) of 49.
Morbidly obese patients often present with variety of pathological conditions in circulatory, respiratory, and
endocrine systems. Obesity itself, its complications, and its treatment have significance for the anesthesiologist.
We successfully performed anesthesia for a laminectomy in the prone position in this obese patient. Surface
anesthesia and superior laryngeal blocks were performed with a lidocaine, followed by awake intubation.
Then, the patient moved himself to the operating table and assumed a prone position. During the anesthesia,
respiration was controlled by monitoring the physiological dead space (V) and the ratio of physiological dead
space to tidal volume (V,/V,) using a Ventrak 1550. Except for a minor occurrence of increased blood CO,

concentration and decreased oxygen partial pressure and oxygen saturation, the surgery was completed smoothly,

without any postoperative complications.

Introduction

The anesthetic management of a morbidly obese
patient is often associated with complications. Respira-
tory complications such as hypoxia and hypercapnea
and airway obstruction frequently occur in obese
patients, with a higher risk during changes in body
position. This report describes the safe anesthetic
management of prone-position laminectomy in a mor-
bidly obese patient and smoothly completed surgeries
without any postoperative complications.

Case report

The patient was a 29-year-old man with morbid
obesity, with a body mass index (BMI) of 49, height 165
cm and body weight 135 kg. Numbness started in both
legs around 1998, with difficulty in walking beginning in

October 2001. Lumbar ossification of the posterior
longitudinal ligament was diagnosed and a laminectomy
scheduled. The patient showed mild hypercapnia on
blood gas analysis with normal respiratory function.
The patient’s anatomical characteristics were 6cm
between the thyroid cartilage and chin, 8 cm lower jaw,
a maximal mouth opening of two fingerbreadths,
difficulty in neck extension, pushing out of the lower jaw
and a thick broad neck. The Mallampati class was
four.

In the operating room, without premedication, bilat-
eral superior laryngeal nerve block was performed with
an injection of 1% lidocaine. Then, tracheal intubation
was performed orally with the patient still conscious,
using a bronchofiberscope. The patient moved to the
operating table and changed his body to the prone
position by himself. While confirming that the patient
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Fig. 1  Self-positioning into an optimal prone position by patient himself
In this picture, the physician is confirming the optimal body position with the patient before propofol administration.

Table 1 Blood gas parameters, dead space volume, and ratio of dead space to tidal volume

PaCo, Pao, Sa0, v, Vv, PEEP
FO:  PH  (nHg)  (mmHy @ b ) VT (emH,0)
Before induction 1.0 7.36 55 258 100 475 204 0.43 0
After 60 min in prone 5 5 7.44 55 71 95 698 377 0.54 0
position
After PEEP 0.5 7.34 36 128 99 649 245 0.38 5
Postoperative: supmne g 7.46 45 110 99 647 233 0.36 5
position

Vb/V: was 0.43 under spontaneous respiration, and increased to 0.54 after 60 minutes (with ventilation) in the prone position.
However, it decreased to 0.38 and the gas composition improved 30 minutes after changing the setting of tidal volume

increasing to 900 ml, and adding 5 cmH,O PEEP.

had no pain in his abdomen and four limbs, the opti-
mum position was obtained (Figure ). The general
anesthesia was induced by intravenous administration of
200 ug fentanyl, 110 mg propofol and 10mg vecur-
onium. During the surgery, administration of propofol
was continued to achieve a calculated blood concentra-
tion of 1-3 xg/ml using the target-control infusion
(TCI) system. Fentanyl, 50 to 100 xg, was administer-
ed every hour, to maintain anesthesia. A bispectral
index (BIS) monitor was used for determining anesthetic
depth. During general anesthesia, the BIS value ranged
from 40 to 60, and we were able to get enough depth of
anesthesia. The mechanical ventilation was performed
by tidal volume of 700 ml, respiratory rate of 15 ventila-
tions per minute, with 0 cm H,O positive end-expiratory
pressure (PEEP), and 50% inspiratory oxygen concentra-
tion (2 L/min oxygen and 4 L/min air). An increase
in blood CO, concentration and decreases in oxygen
partial pressure and oxygen saturation were observed
after about 60 minutes in the prone position. There-

fore, ventilation was increased to 900 ml, and 5 cmH,O
PEEP was added, resulting in an improvement 30
minutes later. In addition, respiration was controlled
by monitoring the physiological dead space (V) and the
ratio of physiological dead space to tidal volume (V;,/
V;) using a Ventrak 1550 (Novametrix Co.). Vp/Vy
was 0.43 under spontaneous respiration, and increased to
0.54 after 60 minutes (with ventilation) in the prone
position. However, it decreased to 0.38 and the gas
composition improved 30 minutes after changing the
setting of the ventilator (Table 1). The surgery was
completed smoothly without any other significant
changes in the circulatory system, and the patient was
changed to the supine position, followed by termination
of propofol administration. After awakening about 3
minutes later, his trachea was extubated and he was
moved to the intensive care unit (ICU). No postoper-
ative complication occurred in the ICU. He returned
to the ward on the Ist postoperative day, and was
discharged on the 21st postoperative day.
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Discussion

Morbidly obese patients often present with a variety of
pathological conditions in the circulatory, respiratory,
and endocrine systems?. In particular, complications
of hypoventilation syndrome and sleep apnea syndrome
(SAS) are often seen?®. Pathological changes also
include decreased lung compliance, decreased functional
residual capacity (FRC), and increased closing volume.
For these reasons, respiratory control in general anesthe-
sia is often very difficult in morbidly obese patients, and
tracheal intubation becomes difficult due to anatomical
obstruction®. When intubation is clearly expected to
be difficult from the evaluation of Mallampati and
mouth-opening, awake intubation using a bronchofiber-
scope appears to be an effective method for inducing
anesthesia smoothly.

For general anesthesia in morbidly obese patients, a
large number of staff are needed to change the body
position, with associated high risks>®. In our case, the
risk was reduced by letting the patient himself change his
body position. Additionally, optimal positioning by
the patient himself was very effective for preventing of
postoperative pain and nerve injuries from restraining
devices. A preoperative explanation of a procedure of
awake intubation and self change in prone position was
important to introduce anesthesia smoothly for the
morbid obese patient. In addition, it was also effective
to practice changing position in the preoperative period.

Normally, mechanical ventilation in the prone posi-
tion is used to improve oxygenation, which is reduced
compared to that in the supine position™®. Better
oxygenation is reported to be obtained by not compress-
ing the chest area with restraining devices in morbidly
obese patients®?. In our case, a 4-point spinal frame
was used to minimize the respiratory obstruction from
pressure on the chest, but deterioration of oxygenation
and an increase in the ratio of dead space to tidal
volume could not be prevented. As a result, decrease of
FRC (functional respiratory capacity) and inefficient
ventilation were induced due to restricted thoracic
movement by the patient’s weight itself.

With a Ventrak 1550, single breath carbon dioxide
(SBCO,) is calculated by the consecutive measurement
of carbon dioxide and ventilation flow using a
mainstream-type breath CO, sensor. From the SBCO,
and an arterial blood CO, partial pressure by blood gas
analysis, the physiologic dead space (Vy,), ratio of physi-
ological dead space to tidal volume (V,/V;) and CO,
output are calculated. This 1s well recognized as a
respiratory and circulatory monitor for the patients
under mechanical ventilations'*!?. In our case, the
Ventrak was very useful to evaluate physiological dead
space for respiratory control in the morbidly obese
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patient.
Conclusion

We reported the anesthetic management of a morbidly
obese patient with a BMI of 49.  We successfully perfor-
med anesthesia for laminectomy in the prone position in
the obese patient. Surface anesthesia and superior lar-
yngeal blocks were performed with lidocaine, followed
by awake intubation. Then, the patient moved himself
to the operating table and assumed a prone position.
During anesthesia, respiration was controlled by
monitoring the physiological dead space (V) and the
ratio of physiological dead space to tidal volume (Vp/
V1) using a Ventrak 1550. Except for a minor occur-
rence of increased blood CO, concentration, decreased
oxygen partial pressure, and oxygen saturation, the
surgery was completed smoothly, without any postoper-
ative complications.
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