Quarter-Strength Klein Solution for Tumescent Liposuction: Optimizing Pain Control and Safety

Arash Babadjouni, DO, MS', Aria Vazirnia, MD, MASZ, David R Smart, MD%, Hrag Badalian, BS3, David M Amron, MD?

! Larkin Health System, Department of Dermatology, Miami, FL, USA
2 The Roxbury Institute, Beverly Hills, CA & Salt Lake City, UT, USA

3 Western University of Health Sciences, College of Osteopathic Medicine of the Pacific, Pomona, CA, USA

/ Introduction \ / Results \ / Discussion \

e Tumescent anesthesia, developed by Dr. Jeffrey Klein in 1987, |
involves infiltrating large volumes of dilute local anesthetic with ' ‘
epinephrine into subcutaneous tissue.

e Tumescent anesthesia achieves regional analgesia through
saturation of subQ and dermal tissues with dilute lidocaine.

e Lidocaine toxicity manifests when plasma concentrations surpass 5
- 9 ug/mL, potentially leading to neurological symptoms (nausea,
vomiting, visual disturbances, tinnitus, tremor, or psychosis).

e Provides regional anesthesia, vasoconstriction, and hemostasis;
remains the gold standard for dermatologic liposuction

e Lidocaine toxicity remains a concern in high-volume or multi-site
intervention, where absorption across large surface areas can raise
plasma levels to hazardous concentrations.

e Despite the delayed systemic absorption afforded by the
tumescent technique, cumulative doses administered over large or
multiple areas may approach the toxic threshold.

Our Modification: e Risk of delayed peak plasma concentrations hours after surgery

e We reduced lidocaine exposure by implementing 1/4-strength Klein underscores the necessity for conservative dosing.

solution during tumescent anesthesia. e A more dilute solution lowers and delays peak lidocaine levels,

e Final lidocaine concentration of 0.0125% versus the standard 0.05% reducing toxicity risk.

formulation. e Our experience demonstrates that quarter-strength Klein solution
not only effectively curtails total lidocaine exposure, but also
ensures robust intraoperative anesthesia and patient comfort when

utilized in non-fibrous areas of the body.

e Preserves adequate intraoperative analgesia in non-fibrous areas Before
when tissue is completely and properly tumesced.

e Reproducible technique that increases safety for surgeons
performing large-area interventions.

Application: Advantages & Tradeoffs

e Can be used alone in non-fibrous areas (e.g. lower abdomen, upper
inner thighs), or added after full- or 1/2-strength infiltration in
more fibrous areas. Requires the tissues to develop a peau
d’orange texture after infiltration.

e Quarter-strength Klein solution reduces total lidocaine exposure
while still providing adequate intraoperative anesthesia in non-
fibrous areas.

e Advantages: consistent analgesia across broad surgical fields,
minimized systemic toxicity, and expanded safety margins for
extensive, multisite, or staged procedures.

Objective

e To reduce lidocaine exposure during tumescent liposuction using
quarter-strength Klein solution, while preserving effective
analgesia in large, non-fibrous areas.

Materials and Methods

e Tradeoff: a less concentrated solution may require larger
infiltration volumes to achieve adequate tumescence, raising the
risk of fluid overload in select patients. Such cases may require
careful fluid management and cardiovascular monitoring.

After A After

e Prepared quarter-strength Klein solution by reducing lidocaine to ’ Conclusion
one quarter of the standard dose, while maintaining standard Figure 1. Pre- and post-procedure outcomes of two patients following tumescent liposuction of the (A) upper arms and (B) abdomen using quarter- e Quarter-strength Klein solution is a safe, effective modification of
epinephrine, bicarbonate, and saline quantities (Table 1). strength Klein solution. Maximum lidocaine levels were maintained below 45 mg/kg in both patients. the standard formulation for large-volume liposuction in non-
e Tumescent liposuction was performed on the upper arms and fibrous areas.
abdomen in two patients. e It may provide satisfactory analgesia and hemostasis while
e Achieved complete tumescence with a Klein pump, infiltrating substantially lowering lidocaine toxicity risk.
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Table 1. Comparison of standard and 1/4-strength Klein

tumescent anesthesia formulations used for
\ dermatologic liposuction. / \ / \ /
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