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In 1997, we reviewed the available literature
on the role of various subcutaneous infiltration
techniques in suction-assisted lipoplasty." Our
conclusions were: (1) The use of subcutaneous
infiltration solution leads to decreased blood
loss as a percentage of aspirate, which allows a
larger volume of fat to be safely aspirated. (2)
Hypodermoclysis reduces the need for intrave-
nous administration of fluids perioperatively.
(3) Lidocaine may be used at dosages higher
than those listed in standard texts. (4) There is
no consensus regarding the optimal composi-
tion or amount of subcutaneous infiltration
solution for safety or for optimal aesthetic
results.

Since 1997, we have gained significantly
more experience with liposuction, especially
large-volume liposuction (defined as removal

of =5 liters of total aspirate). On the basis of

our experience with more than 600 patients,
we have refined our technique for circumfer-
ential liposuction, to further enhance the
safety and aesthetic results. Here we update
our conclusions on a point-by-point basis.
The limit for large-volume liposuction has
been increased with the use of subcutaneous

infiltration. We have performed aspirations of

more than 5 liters for more than 200 patients
and, based on our data, have developed the
following guidelines for fluid resuscitation®”:
(1) for small volumes (<5 liters of total aspi-
rate) (total aspirate indicates the raw volume
aspirated, including the fat content and recov-
ered wetting solution), maintenance fluid plus
subcutaneous wetting solution; (2) for large

volumes (=5 liters of total aspirate), mainte-
nance fluid plus subcutaneous wetting solution
plus 0.25 ml of intravenously administered
crystalloid per 1 ml of aspirate above 5 liters.

Several studies of the amounts of lidocaine
that can be safely used during liposuction have
been published." ™ In 1997, based on review of
the available literature, we suggested that doses
of more than 7 mg/kg are safe in the context
of liposuction. The reports by Klein,” Samdal et
al.,'”¥ Burk et al.,'® and Ostad et al.'” have dem-
onstrated that the upper limit is significantly
greater than 7 mg/kg. Our clinical work sup-
ports the use of 35 mg/kg as the safe limit for
liposuction.

We have maintained our use of the superwet
technique for subcutaneous infiltration, which
is defined as 1 ml of infiltrate per 1 ml of
aspirate.!” There are no proven, literature-
supported advantages, with respect to safety
and efficacy, with the use of ratios greater than
1:1. We have chosen this technique on the
basis of its ability to achieve similar reductions
in blood loss, compared with the tumescent
technique (approximately 1 percent of the vol-
ume aspirated), but without the potential for
complications such as fluid overload and con-
gestive heart failure. In our experience, we
have found the superwet technique to be ex-
tremely safe. We have encountered no cases of
pulmonary embolism, fluid overload, or death
in more 600 consecutive liposuction cases.

We have expanded the general safety guide-
lines in our original conclusions® (Table 1), as
follows: (1) Patients should be in good general
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TABLE I

Safety Guidelines for Liposuction®

Appropriate patient selection (American Society of
Anesthesiologists™ class I, within 30 percent of ideal body weight)

2. Use of superwet infiltration technique
3. Meticulous monitoring of volume status (urinary catheterization,
noninvasive hemodynamic monitoring, communication with the
aneslh(-\’inl()gisl)
1. Judicious fluid resuscitationt
a. For aspirate of <5 liters, maintenance fluid plus subcutaneous
infiltrate
b. For aspirate of >5 liters, maintenance fluid plus subcutaneous
infiltrate plus 0.25 ml of intravenously administered crystalloid
per 1 ml of aspirate above 5 liters
5. Overnight monitoring of large-volume (>5 liters of total
aspirate) liposuction patients in an appropriate health care
facility
6. Use of pneumatic compression devices in cases performed under

general anesthesia or lasting longer than 1 hour
. Maintenance of total lidocaine doses below 35 mg/kg (wetting

~I

solution)

and Muzaffar, A. R.
from liposuction: Census survey of cosmetic surgeons (Discussion). Plast. Re
constr. Surg. 105: 447, 2000.

i Individualized on the basis of the patient’s urine output and hemody-

*From Rohrich, R. ., Discussion of fatal outcomes

namic parameters.

health (American Society of Anesthesiologists’
class 1) and within 30 percent of their ideal
body weight. (2) Pneumatic compression de-
vices should be used in all cases. (3) Meticulous
monitoring of volume status is imperative, as is
close communication between the surgeon
and the anesthesiologist. (4) Patients undergo-
ing large-volume liposuction (=5 liters) should
be monitored overnight as inpatients.

We continue to improve our technique on
the basis of the available data and our own
experience. The refinements noted here rep-
resent our current practices. We will continue
to modify our practices on the basis of ongoing
research abroad and at our own institution. We
are in the process of formally reviewing our
experience with both isolated liposuction and
combined liposuction, and we will report the
findings. Furthermore, we are currently using
both an animal model and a human model
(both institutional review board approved) to
study the complex physiological changes that
occur during lipoplasty, and we will report our
conclusions. We look forward to those results,
and we will continue to detail our experiences
and the subsequent changes in how we per-
form liposuction safely and effectively.

Rod J. Rohrich, M.D.

Department of Plastic Surgery

University of Texas Southwestern Medical Center

5323 Harry Hines Boulevard, 7.212
Dallas, Texas 75390-9132
rod.vohrich@utsouthwestern. edu

~1

@),

10.

152

16.

20.

. Rohrich, R. J.,

. Rohrich, R. J., and Beran, S. J.

. Gumucio, C.

. Klein, J. A.

. Klein, J. A., and Kassarjdian, N.

. Mladick, R. A.

. Yrausquin, E.

5. Zhu, X., He,

. Ostad, A.,

. Fodor, P. B.

. Fodor, P. B.

927

REFERENCES

Beran, S. J., and Fodor, P. B.  The role of
subcutaneous infiltration in suction-assisted lipo-
plasty: A review. Plast. Reconstr. Surg. 99: 514, 1997.
Is liposuction safe? Plast.
Reconstr. Surg. 104: 819, 1999.

Trott, S. A., Beran, S. J., Rohrich, R. J.,
Adams, W. P., Jr., and Klein, K. W.
ations and fluid resuscitation in liposuction: An anal-
ysis of 53 consecutive patients. Plast. Reconstr. Surg. 102:
2220, 1998.

Kenkel, J. M.,
Safety consider-

. Butterwick, K. J., Goldman, M. P., and Sriprachya-Anunt,

S.  Lidocaine levels during the first two hours of in-

filtration of dilute anesthetic solution for tumescent

liposuction: Rapid versus slow delivery. Dermatol. Surg.

25: 681, 1999.

A., Bennie, J. B., Fernando, B., Young, V. L.,
Roa, N., and Kraemer, B. A.
during augmentation mammaplasty and suction-as-
sisted lipectomy. Plast. Reconstr. Surg. 84: 624, 1989.

Klein, J. A.
sia permits lidocaine doses of 35 mg/kg for liposuc-
tion. [. Dermatol. Surg. Oncol. 16: 248, 1990.

Plasma lidocaine levels

Tumescent technique for regional anesthe-

Tumescent technique for local anesthesia
improves safety in large-volume liposuction. Plast. Re-
constr. Surg. 92: 1085, 1993.

Lidocaine toxicity with
tumescent liposuction: A case report of probable drug
interactions. Dermatol. Surg. 23: 1169, 1997.

Lewis, C. M., and Hepper, T. The use of high-dose
lidocaine in wetting solutions for lipoplasty. Ann. Plast.
Surg22:0307,51.989!

Lillis, P. J.  Liposuction surgery under local anesthesia:
Limited blood loss and minimal lidocaine absorption.
J- Dermatol. Surg. Oncol. 14: 1145, 1988.

The big six: Six important tips for a better
result in lipoplasty. Clin. Plast. Surg. 16: 249, 1989.
Piveral, K. Systemic lidocaine absorption during lipo-

suction. Plast. Reconstr. Surg. 80: 643, 1987.

Amland, P. F., and Bugge, J. F.

docaine levels during suction-assisted lipectomy using

Samdal, I Plasma li-
large doses of dilute lidocaine with epinephrine. Plast.
Reconstr. Surg. 93: 1217, 1994.

Lidocaine levels in suction-assisted lipec-
tomy. Plast. Reconstr. Surg. 98: 753, 1996.

Q.. and Lin, Z.
docaine concentration in tumescent liposuction infil-

Monitoring of serum li-

trated with high-dosage lidocaine and its clinical sig-
nificance (in Chinese). Zhonghua Zheng Xing Shao
Shang Wai Ke Za Zhi 15: 26, 1999.

Burk, R. W., III, Guzman-Stein, G., and Vasconez, L. O.
Lidocaine and epinephrine levels in tumescent tech-
nique liposuction. Plast. Reconstr. Surg. 97: 1379, 1996.

Kageyama, N., and Moy, R. L.

anesthesia with alidocaine dose of 55 mg/kg is safe for

liposuction. Dermatol. Surg. 22: 921, 1996.

Lidocaine toxicity issues in lipoplasty. Aes-

thetic Surg. J. 20: 56, 2000.

Tumescent

Wetting solutions in aspirative lipoplasty: A

plea for safety in liposuction. Aesthetic Plast. Surg. 19:
379, 1995.

Grazer, F. M., and de Jong, R. H.
liposuction: Census survey of cosmetic surgeons. Plast.
Reconstr. Surg. 105: 436, 2000.

Fatal outcomes from



	



