Tumescent Technique for Local Anesthesia Improves Safety in Large-Volume Liposuction
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The tumescent technique for local anesthesia improves the safety of large-volume liposuction
(>1500ml) of fat) by virtually eliminating surgical blood loss and by completely eliminating the
risks of general anesthesia. Results of two prospective studies of large-volume liposuction using
the tumescent technique are reported.

In 112 patients, the mean lidocaine dosage was 33.3 mg/kg, the mean volume of aspirated
material was 2657 ml, and the mean volume of supranatant fat was 1945 ml. The mean volume
of whole blood aspirated by liposuction was 18.5 ml. For each 1000 ml of fat removed, 9.7 ml
of whole blood was suctioned. In 31 large volume liposuction patients treated in 1991, the mean
difference between preoperative and 1-week postoperative hematocrits was -1.9 percent. The
last 87 patients received no parenteral sedation.

In a second study, a 75-kg woman received 35 mg/kg of lidocaine on two separate occasions,
first without liposuction and 25 days later with liposuction; peak plasma lidocaine concentrations
occurred at 14 and 11 hours after beginning the infiltration and were 2.37 and 1.86 yg/ml,
respectively. (Plast. Reconstr. Surg. 92:1085, 1993.)

Among the greatest risks of liposuction surgery are the dangers associated with general
anesthesia and excessive bleeding.'” Utilizing copious volumes of very dilute lidocaine , the
tumescent technique for liposuction eliminates or minimizes these risks. It permits liposuction of
more than 3000 ml of fat totally by local anesthesia without sedation. The estimated maximum
safe lidocaine dosage using the tumescent technique is 35 mg/kg. >

This paper presents data showing that the tumescent technique for large-volume liposuction not
only eliminates the need for general anesthesia, IV sedation, and narcotic analgesics but also
virtually eliminates surgical blood loss.

Patients and Methods

One-hundred and twelve patients who had liposuction of at least 1500 ml of supranatant fat from
February of 1989 through October of 1992 were included in this prospective study. All patients
were treated as outpatients in an office-based surgical facility or in a state-licensed multispecialty
ambulatory surgicenter. None of the patients were hospitalized.

Patients were prescribed antibiotics, cefadroxil, 500 mg, or doxycycline, 100 mg, taken twice
daily for 6 days, beginning the day before surgery. No narcotic analgesics were used in any
patients. As a safety precaution, all patients had an IV line for infusion of physiologic saline to
maintain vascular access.

Flurazepam, 30 mg, the night before surgery or the morning of surgery, was available to all
patients, although only a few took it. In 1991, the routine use of parenteral sedation was



discontinued. Because of anxiety, 1 of 40 patients treated in 1991 required I'V sedation,
receiving a total of two 1-mg doses of IV midazolam. None of the last 87 patients received any
IV or IM sedation.

Anesthesia was achieved by direct infiltration into subcutaneous fat of a solution of lidocaine,
400 to 1000 mg, epinephrine, 0.5 to 1.0 mg, and sodium bicarbonate, 10mEq in 1 liter of
physiologic saline. Beginning in late 1991, triamcinolone, 10 mg/liter, was added to the
anesthetic solution (Table I). A motor-driven peristaltic pump (Wells-Johnson Company,
Tucson, Ariz.) permitted efficient infiltration into subcutaneous fat at rates of 50 to 200 ml/min
depending on the patient’s tolerance and the area of infiltration. Infiltration was accomplished
with a 20-gauge spinal needle, an 18-gauge intradiscal needle, and a blunt-tipped two-hole 14-
gauge infiltrating cannula. The entire infiltration process was completed before starting
liposuction.

The liposuction cannulas were made from fully hard-tempered stainless steel hypodermic needle
stock in 12 gauge = 2.47 mm inside diameter (ID) and 10 gauge = 3.10mm ID. Small cannulas
permit efficient liposuction both deeply and superficially and, together with the tumescent
technique, minimize the risk of surgically induced irregularities of the skin. Details of the
operative technique have been described. * Liposuction was accomplished with the assistance of
a Wells-Johnson Aspirator II medical-grade vacuum pump.

The volume of whole blood aspirated by liposuction, Vol aspiraTED WHOLE BLOOD, Was calculated
with the following equation:

Vol ASPIRATED WHOLE BLOOD

= [(VOLINFRA+ (O 16) VOL SUPRA)] X HCT inFrA

Het venous BLooD

Where

Het vEnous BLooD = Preoperative hematocrit of venous blood

Het mvera = Hematocrit of the infranatant blood-tinged anesthetic solution removed
by liposuction

Vol inFrA = Volume of the infranatant blood-tinged anesthetic solution removed by
liposuction measured after separation by gravity for at least 30 minutes

VOL supra = Volume of the supranatant fat, defined as the volume of fat that is

measured after separation by gravity for at least 30 minutes.



TABLE I
Recipe for the Tumescent Anesthetic Solution for Liposuction

Lidocaine Epinephrine

500 mg (0.05%) with 0.5 mg (1:2 million) or

750 mg (0.75%) with 0.75 mg (1:1.5 million) or

1000 mg (0.1%) with 0.75 mg (1:1.5 million)
Sodium bicarbonate 10mEq (10 ml of 8.4% NaHCO5)
Triamcinolone 10 mg (an optional ingredient)
Physiologic saline 1000 ml of 0.9% NaCl

When 10-ml samples of gravity-separated supranatant fat are centrifuged for 5 minutes, the
average separation yields 8.4 ml of pure yellow fat essentially devoid of residual red blood cells
and an additional 1.6 ml of blood-tinged anesthetic solution.

All samples of blood were obtained from peripheral veins. Plasma lidocaine levels were
measured by high-pressure gas chromatography.” Hematocrit was measured by an automated
technique (Sesmex NE 8000 TOA). The expected hematocrit after a 40:1 dilution of venous
blood matched the measured hematocrit quite closely, confirming the accuracy of the automated
measurement of the hematocrit of the very dilute infranatant fluid.

The following data were recorded: total doses of lidocaine and epinephrine, total volume of IV
fluids, preoperative and 1-week postoperative hematocrit, preoperative and immediately
postoperative urine specific gravity, intraoperative urine output, and postoperative orthostatic
blood pressure and heart rate. The pulse rate and cardiac rhythm were monitored continuously,
and electrocardiogram tracings and blood pressure were automatically recorded periodically.

In 31 of the 40 patients treated in 1991, hematocrits were obtained 1 week postoperatively and
compared with preoperative values. Of the remaining 9 patients, postoperative hematocrits were
not obtained in 5 patients because they declined to participate in the study, in 2 patients because
the staff neglected to ask the patients to participate, and in 2 patients because they returned home
to a foreign country within 7 days of the surgery.

In the second part of this study, a 75-kg woman received 2625 mg (35 mg/kg) of lidocaine in
5.25 liters of physiologic saline (lidocaine 0.05%, epinephrine 1:2 million, NaHCO; 10
mEqg/liter) infiltrated subcutaneously, first without liposuction, and then 25 days later, after an
identical infiltration, with liposuction. After each infiltration, sequential changes in plasma
lidocaine concentrations, hematocrit, weight, cumulative urine volumes, and urine specific
gravity were measured.

After liposuction of the body using the tumescent technique, patients were two postoperative
unisex elastic support garments until the drainage has ceased, usually in 2 to 5 days.

TABLE II
Summary of Results for 112 Large-Volume Liposuction Patients



Mean Minimum Maximum
Weight, females 68.6 kg 55.6 kg 100.9 kg
Weight, males 93.1 kg 87.7 kg 98.6 kg
Total lidocaine dosage 333 mg/kg 11.0 mg/kg 52.1 mg/kg
Local anesthetic solution 4608.9 ml 2050 ml 7275 ml
IV physiologic saline 429.7 ml 200 ml 1000 ml
Aspirated fat and anesthetic 2657 ml 1840 ml 4575 ml
Aspirated supranatant fat 1945 ml 1500 ml 3400 ml
Aspirated whole blood 18.5 ml 4.0 ml 37.3 ml
Hct change (postop-preop) -1.9% -5.2% +1.3%

Whole blood per liter of supranatant fat
Whole blood per liter of aspirate

9.5 ml/liter
7.0 ml/liter

RESULTS

The 112 patients in the present study, 108 of whom were female, had liposuction of between
1500 and 3400 ml of supranatant fat (Table II). The mean weight for females was 68.6 kg (range
55.6 to 100.9 kg), and for males, 93.1 kg (range 87.7 to 98.6 kg). The mean total lidocaine
dosage was 33.3 mg/kg range (range 11.0 to 52.1 mg/kg) (Fig. 1) (not included in this doc)

The mean volume of local anesthetic solution was 4608.9 ml (range 2050 to 7275 ml). The
mean volume of intravenous infusion of physiologic saline given during the surgery was 429.7

ml (range 200 to 1000 ml).

The mean volume of aspirate (supranatant fats plus infranatant blood-tinged anesthetic solution)
was 2657 ml (range 1840 to 4575 ml), of which the mean volume of supranatant fat was 1945.1
ml (range 1500 to 3400 ml) (Fig. 2) (not included in this doc)

The mean preoperative hematocrit was 40.8 percent, and the mean postoperative hematocrit was
38.9 percent, with the mean change being -1.9 percent (range -5.2 to +1.3 percent). For each
liter of supranatant fate removed by liposuction, there was only a 1 percent change in hematocrit.
The calculated mean volume of aspirated whole blood was 18.5 ml (range 4.0 to 37.3 ml). The
mean volume of whole blood removed by liposuction was 9.5 ml per liter of supranatant fat. The
mean volume of whole blood was 7.0 ml per liter of aspirated material (Fig. 2).

No patient received a blood transfusion or intravascular fluid expanders. There were no serious
complications. There were no infections, no episodes of clinical hypovolemia, no adverse drug
reactions, no seromas, and no hematomas. Aesthetic results were good and within the patients’

range of expectations.

Postoperatively, the mean supine and standing systolic blood pressures were 119 and 121
mmHg, respectively; the mean supine and standing diastolic blood pressures were 71 and 72
mmHg, respectively; the mean supine and standing pulse rates were 88 and 96 beats per minute,
respectively. Preoperative and postoperative urine specific gravities were 1.020 and 1.016,
respectively. The mean cumulative intraoperative urine volume was 575 ml.



The mean preoperative pulse rate was 72.6 beats per minute, and the mean immediately
postoperative pulse rate was 85.1 beats per minute. The range of the difference between
preoperative and postoperative pulse rates was -14 and 33 beats per minute.

In the second part of this study, a peak lidocaine plasma concentration of 2.37 yg/ml was
achieved 14 hours after the infiltration was begun in a 75-kg woman who was given 2625 mg
(35.0 mg/kg) of lidocaine in 5.25 liters of physiologic saline infiltrated subcutaneously without
liposuction.

Twenty-five days later, after an identical infiltration, the patient had liposuction of 1550 ml of
supranatant fat. In this instance, the peak lidocaine plasma level of 1.86 yg/ml was attained 11
hours after initiating the infiltration. The peak lidocaine level following liposuction was 78.5
percent of the peak attained without liposuction.

After each infiltration there was significant sequential change in hematocrit, with the
hemodilution caused by the large volume of anesthetic solution infiltrated subcutaneously.
Liposuction had little effect on the hematocrit during and after surgery. Adequate intraoperative
urine volume, low urine specific gravity, and minimal postoperative differences between supine
and standing pulse rates suggest that liposuction using the tumescent technique caused no deficit
of intravascular fluid volume (Fig. 3) (not included in this doc)

DISCUSSION

The tumescent technique for liposuction totally by local anesthesia without sedation was
developed by surgeons who traditionally do not use general anesthesia. The description of the
tumescent technique has appeared almost exclusively in the literature of dermatology. **°

Large-volume liposuction totally by local anesthesia has not been described in the literature of
other specialties. °** The chapter on suction lipectomy in a recent textbook of plastic surgery
devoted only one sentence to anesthesia: “Use general anesthesia if: suctioning multiple areas,
removing more than 1500 cc of fat, or anticipating autologous blood transfusion (for this an
overnight admission is advisable).” ** The tumescent technique used concomitantly with general
anesthesia has been described.

Advantages of the technique include (1) profound local anesthesia, (2) reduced surgical blood
loss, (3) the reduction of IV fluid requirements, and (4) enhanced aesthetic results (Figs 4
through 6) (not included in this doc) “Expansion of the fat compartment increases the margin of
safety and reduces the likelihood of creating surface irregularities.” **

Because there is an increased risk of excessive blood loss when more than 1500 ml is aspirated,
autologous blood transfusions have been recommended for liposuction of more than 1500 ml."*
3% Tt is this 1500-ml threshold volume that motivates the definition of large-volume liposuction.
The tumescent technique permits liposuction of more than 3000 ml of supranatant fat without
transfusion.

Improved Hemostasis



The degree to which infiltration with vasoconstrictive local anesthetic solutions is used in
liposuction to maximize hemostasis varies among different techniques. At one end of the
spectrum is the dry technique, which uses general anesthesia with infiltration of any
vasoconstrictive solution. The official guidelines of the American Academy of Dermatology
state that “because of the availability of safer methods, the dry technique is now rarely
indicated.” *' The dry technique is the liposuction technique that causes the greatest degree of
blood loss, with between 20 and 45 percent of the aspirate consisting of blood. "% Ina
recent study of 108 patients who had large-volume liposuction (>1500 ml of aspirated fat and
blood) by the dry technique, on average, a third of everything that was removed was blood, and
every patient was given a blood transfusion. *

The wet technique, intermediate with respect to the degree of hemostasis that can be obtained in
liposuction, relies on general anesthesia and the use of relatively small volumes of dilute
epinephrine infiltrated subcutaneously. With the wet technique, between 15 and 30 percent of
the aspirate is blood. ***°  In one study of the wet technique, half the patients who had 2500 ml
or more of aspirate required hospitalization because of a tendency to develop hypotension.*®

The tumescent technique uses the greatest volume of vasoconstrictive subcutaneous infiltration
and produces the greatest degree of hemostasis. Using the tumescent technique, less than 1
percent of the suctioned material is whole blood, and most patients lose more blood during
routine preoperative laboratory studies than during large-volume liposuction. The unique aspect
of the tumescent technique is that it is the only technique that permits large-volume liposuction
totally by local anesthesia without sedation or narcotic analgesics.

Intravascular Fluid Status

In none of the 112 large-volume liposuction patients was there any clinical evidence of
intravascular volume depletion despite minimal IV infusion (mean 429 ml) of physiologic saline.
Preoperative urine specific gravity was generally greater than postoperative values.
Perioperative urine output was greater than 70 ml/h, the traditional textbook normal hourly urine
output.** Similarly, the differences between supine and standing postoperative pulse and blood
pressure were unremarkable. Plasma volume depletion is indicated by significant changes in
blood pressure and pulse rate.*!

The hemodilution and the urine dilution that occurred in the second study are consistent with the
finding that there was no clinical evidence of the intravascular fluid depletion with the tumescent
technique for large-volume liposuction. The injection of large volumes of fluid into
subcutaneous tissues for hydration, known as hypodermoclysis, delivers fluids to the exact site
where tissue injury will be induced by liposuction. It is an efficient method of preventing third
spacing at the site of injury on intravascular fluid deficits (Table III).

Safety of Local versus General Anesthesia

General anesthesia is more dangerous than local anesthesia.***  Many of the deaths associated

with general anesthesia, having occurred in healthy young patients, are the result of human error



and are considered preventable.*** Deaths due to anesthesia are believed to occur at least once

in every 2500 to 10,000 administrations of general anesthesia.**** The anesthetic agents
fentanyl, halothane, and isoflurane are independent predictors of severe outcome, including
death.” Life-threatening complications of general anesthesia are the most dangerous aspects of
liposuction surgery. In one study of 2009 healthy liposuction patients, complications includes a
cardiac arrest in a 28-year-old, anaphylactic shock in a 36-year-old, and respiratory arrest in a
49-year-old,." Cardiac arrest, lack of sufficient oxygenation of the brain, pulmonary
thromboembolisms, and malignant hyperthermia are well-known fatal complications of general
anesthesia.””*>* The high-risk drugs associated with general anesthesia need not be used with
the tumescent technique.

Complications are fewer and less catastrophic with local anesthesia than with general
anesthesia.” For example, regional anesthesia is associated with a lower incidence of
postoperative thromboembolism.> There is a reduction of intraoperative blood loss with the use
of regional anesthesia for colon, gynecologic, hip, and prostate surgery.”® In a study of dental
anesthetic mortality in England from 1970 to 1979, general anesthesia was associated with 110
deaths, compared with only 10 deaths associated with local anesthesia.*> This difference is all
the more remarkable because local anesthesia were used far more frequently than general
anesthesia.

When nitrous oxide, benzodiazepams, and narcotic analgesics are given in doses sufficient to
. . . . 57
potentially cause respiratory depression, they are general anesthetics.

What is a Safe Lidocaine Dose?

The Xylocaine (lidocaine hydrochloride) package insert and the 1992 Physicians’ Desk
Reference state, “For normal healthy adults, the individual maximum safe dose of lidocaine HCI
with epinephrine should not exceed 7 mg/kg of body weight and in general it is recommended
that the maximum total dose not exceed 500 mg.”®

Neither the initial manufacturer of lidocaine, Astra Pharmaceutical Products, Inc., nor the United
States Food and Drug Administration (FDA) has any data to support this standard dose
limitation.”® In its 1948 application to the FDA for permission to market lidocaine, the
manufactuggr simply stated that the maximum safe dose of lidocaine is “probably the same as for
procaine.”

The widely accepted lidocaine dose limitation of 7 mg/kg is appropriate when commercially
available lidocaine (1% or 2%) with epinephrine is infiltrated rapidly or into highly vascular
tissue. However, much higher doses are clearly quite safe when more dilute lidocaine (0.05% or
0.1%) with epinephrine is infiltrated over a greater time interval into relatively avascular
subcutaneous fat.*'*!" Although 35 mg/kg of lidocaine is the current estimate for a safe
maximum lidocaine dose for liposuction by the tumescent technique, doses as high as 52 mg/kg
were used in this study without adverse clinical effects. Because there is no well-documented
study showing that plasma lidocaine levels are safe with doses greater than 35 mg/kg, caution is
necessary when this threshold is exceeded.



Local Anesthetic Toxicity

Lidocaine is the drug of choice for liposuction by local anesthesia. Longer-acting anesthetics
have a much greater potential for serious toxicity than lidocaine.®'*® Because the anesthetic
effects of lidocaine infiltrated into subcutaneous fat by the tumescent technique last for many
hours, there is little clinical justification for using longer-acting and potentially more cardiotoxic
local anesthetics such as bupivacaine.

The toxicity of a local anesthetic is a function of its peak plasma concentration. (Table IV). Peak
plasma concentration depends as much on its rate of systemic absorption as on its total milligram
per kilogram dose.®’” The rapid infiltration of 2500 mg lidocaine for a face lift can be fatal.®®
When given intravenously, 20 mg/kg of lidocaine can produce cardiovascular collapse and
generalized convulsions.” Doses of 35 mg/kg of lidocaine given by the tumescent technique are
safe because systemic absorption occurs over 18 to 36 hours.?

TABLE III
Typical Range of Volumes of Dilute Anesthetic Solutions Used with the Tumescent Technique
for Infiltration into Various Areas

Abdomen, upper and lower 800-2000 ml
Hip (flank, or love handle), each side 400-1000 ml
Lateral thigh, each side 500-1200 ml
Anterior thigh, each side 600-1200 ml
Proximal medial thigh, each side 250-700 ml
Knee 200-500 ml
Male breast, each side 300-800 ml
Submental chin 100-200 ml
TABLE IV

Plasma Lidocaine Concentration and Toxicity

3-6 yg/ml Subjective pharmacologic effects
509 yg/ml Objective toxicity

8-12 yg/ml Seizures, cardiac depression

12 yg/ml Coma

20 yg/ml Respiratory arrest

26 yg/ml Cardiac arrest

Lidocaine Pharmacokinetics

Factors that determine the rate of systemic absorption of a local anesthetic include the drug’s
concentration, the vascularity of the site of injection, the concomitant use of a vasoconstrictive
drug such as epinephrine, and the rate of infiltration.”

When plasma lidocaine concentration is plotted as a function of the time after injection, the area
under the curve corresponds to the total amount of drug that is absorbed systemically. When a



given dose of lidocaine is absorbed rapidly, the peak plasma concentration will be quite high.
When an identical dose is absorbed much more slowly, such as when the tumescent technique is
used, then the areas under the curves are equal but the peak plasma concentration is significantly
lower.”" The safety of these large doses of lidocaine is not the result of removing lidocaine from
the body by aspiration, as has been previously assumed’>” (Fig 7). (not included in this doc)

Several recent studies on liposuction have assumed that peak plasma lidocaine concentrations
occur within 90 minutes of the infiltration.'”’*”> These assumptions were based on previously
published data on lidocaine absorption following subcutaneous infultration’®* or intramuscular
injection or for nerve block injection,***" where the peak plasma concentrations occurred within
60 to 90 minutes.

Dilution of lidocaine in a solution containing epinephrine slows its rate of absorption and
diminishes its toxicity.”> On two separate occasions 1000 mg of lidocaine at different
concentrations, 1% lidocaine with epinephrine 1:100,000 and 0.1% lidocaine with epinephrine
1:1 million, were injected slowly into subcutaneous fat over a 45-minute interval with peak
lidocaine concentrations of 1.5 and 1.2 yg/ml occurring at 10 and 14 hours, respectively.’

A slow rate of infiltration of lidocaine with epineg)hrine delays systematic absorption and
diminishes peak plasma lidocaine concentration.”” When approximately 1 gm of lidocaine (0.5%
or 1%) with epinephrine (1:100,000) was infiltrated in less than 5 minutes into subcutaneous fat,
potentially toxic plasma lidocaine concentrations greater than 5 yg/ml were attained within 15
minutes.”*”> When similar amounts and concentrations were infiltrated slowly over 45 minutes,
peak lidocaine concentration of 1.5 yg/ml was reached 10 hours after beginning the infiltration.’

Reduced Pain

With good technique, liposuction by local anesthesia is essentially painless. Because the local
anesthetic remains in the affected tissues for over 12 hours after the surgery, there is no
immediate postoperative pain. The only postoperative analgesia used is acetaminophen.
Virtually every one of my patients who has had liposuction by another surgeon under general
anesthesia and then has had liposuction by the tumescent technique has found the latter
experience to be far less painful.

Formulation of Anesthetic Solution

There is no canonical formulation of the local anesthetic for the tumescent technique. The recipe
should be variable depending on the clinical situation. A number of factors determine the
minimal sufficient concentration of lidocaine. By exposing sufficient lengths of sensory axons to
minimal blocking concentrations of lidocaine, the tumescent technique can anesthetize large
volumes of subcutaneous fat.”® Current recommendations for formulation of the anesthetic
solution for liposuction by the tumescent technique are listed in Table I.

The greater the amount of fibrous tissue in fact and the greater the diameter of the liposuction
cannula, the greater is the degree of discomfort associated with liposuction by local anesthesia.
For liposuction of fibrous areas such as the abdomen, male flanks, and breasts, the 0.1%



concentration is preferred. A cannula greater then 4mm in diameter may necessitate using higher
lidocaine concentrations or using narcotics or general anesthesia.

Although this has not been proven clinically, lidocaine may reduce the risk of infection because
it is bactericidal for many pathogens commonly found on the skin.”” Lidocaine might improve
wound healing by reducing release of tissue-toxic substances from leukocytes such as oxygen
free radicals and lysozymes.”

The vasoconstrictive effects of epinephrine prolongs anesthesia.”” An epinephrine concentration
of 1:1 million (1 mg/liter) provides exquisite hemostasis in subcutaneous fat. Tachycardia is
unusual except in patients who either receive epinephrine doses greater than 0.035 mg/kg or are
usually sensitive to epinephrine. Clinical experience has shown that 0.5 mg/liter (1:2 million)
approaches the minimal effective epinephrine concentration.

Sodium bicarbonate (NaHCO3), by neutralizing the pH of the anesthetic solution, decreases the
burning pain upon infiltration.'®"'% The acidity of commercially available lidocaine causes
pain upon subcutaneous infiltration.'®

Triamcinolone acetonide, at 10 mg/liter of solution, seems to decrease the postoperative soreness
experienced by patients. The risks and benefits of dilute triamcinolone are currently the subject
of a clinical trial.

In order to avoid the patient feeling chilled, the IV bags of physiologic saline are stored in a
blanket warmer at 40°C and removed just before the anesthetic solution is mixed. Using chilled
saline or cryoanesthesia does not provide better vasoconstriction but does cause the patient
unnecessary discomfort and requires monitoring of the patient’s core body temperature.

The use of hyaluronidase is not necessary in the local anesthetic solution for the tumescent
technique. It may accelerate systemic absorption of lidocaine, increasing the risk of toxicity by
increasing the peak plasma lidocaine concentrations.'**'%

Benefits of Avoiding IV Sedation

More than 80 deaths have occurred after the use of midazolam, often in combination with
narcotic analgesics, all but three having occurred in patients unattended by anesthesia
personnel.'” Employing anesthetic techniques that avoid drugs that cause respiratory
depression eliminates one of the most significant risks of anesthesia.'”” With the tumescent
technique for liposuction totally by local anesthesia, it has been my experience that patients
usually do better without IV sedation when IV sedation is used.

In the course of this study it was noticed that patients who had not taken any sedatives often
experienced a certain degree of drowsiness. This drowsiness occurred without and with
liposuction in the patient described in the second part of the present study. The peak serum
lidocaine concentrations were 1.86 and 2.37 yg/ml.

Postoperative care



With the tumescent technique, patients are discharged ambulatory 30 minutes after the
liposuction procedure is completed. If only one area has been treated, some patients are
permitted to drive themselves home.

Because of residual local anesthesia, patients experience no significant soreness for the first 10 to
16 hours after surgery. Although patients do not require postoperative analgesia, acetaminophen
is recommended (1000 mg four times daily) because of its antipsychotic-inflammatory effects on
postoperative trauma. .

Patients are encouraged to go for a walk the evening of surgery. There is no postoperative
restriction on physical activity; normal exercise may be resumed as soon as it is tolerated.
Virtually every patient can return to work at a desk-type job 48 hours after liposuction surgery by
the tumescent technique.

CONCLUSIONS

The tumescent technique permits large-volume liposuction totally by local anesthesia. The
advantages of using tumescent local anesthesia rather than general anesthesia for liposuction
include virtual elimination of surgical blood loss, elimination of the dangers of general
anesthesia, elimination of heavy IV sedation, elimination of narcotic analgesics, quicker recovery
and improved aesthetic results.
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