Egypt, J. Plast. Reconstr. Surg., Vol. 31, No.u&y:J97-103, 2007

A Large-Volume Liposuction. Is it a Safe Procedure?
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ABSTRACT

Liposuction is a surgical technique to remove esdas
deposits from specific areas of the body. The psepaf this
study is to determine how far large volume lipogutis safe
and effective. From July 2003 to June 2005, 20 ferpatients
had liposuction of different areas of the body assty hips,
buttocks, thighs, and knees. Their ages ranged #01to 50
years (mean, 30.6 years). A standard liposuctichrigue
was done by number 4 cannula using a tumesceftration
formula. The average amount of infusate was 300@tt,
an average aspirate amount of 6000cc. No bloodfwaions
were required. Pre-operative anthropometric measengs
as weight, height, body mass index, areas to losligtioned
in addition to pre-operative hematological inveatigns as
complete blood picture, blood sugar, liver functiests, blood
urea, serum creatinine, and serum cholesterol demne. The
results were evaluated with preoperative and pasttjp/e
photographs. Postoperative anthropometric measuntsraed
hematological investigations were done at the 2ay] 6th
week, and 4th month after surgery. The rate of dmapons
was low and relatively minor in nature. No majomgmications
were presented. Minor complications have occuriedkdn
irregularities (20%), Seroma (15%), Garment pressare
(10%), cutaneous hyper-pigmentation (5%).

INTRODUCTION

Liposuction is a surgical technique to remove

volume removed during the procedure (fat plus
wetting solution, e.g. 5L of total volume removal)
(31

As a result of meticulous patient selection, intra
and post-operative monitoring make the complica-
tions in large volume liposuction the same as with
smaller volumes liposuction and other surgical
procedures. These can be divided into minor and
major complications and are medical or aesthetic
in naturef4].

The aim of this work was to evaluate the degree
of morphological improvement as well as hemato-
logical changes in patients undergoing large volume
liposuction.

PATIENTS AND METHODS

The present study was conducted on 20 female
patients admitted to Plastic Surgery Department
in Assuit University Hospital from July 2003 to
June 2005. Their ages ranged from 20 to 50 years
with the mean age of 30.6 years old.

They presented by varying degrees of lipodys-

excess fat deposits from specific areas of the bodytrophy in different body regions including (waist,
It is not a substitute for weight reduction but a hips, buttocks, thighs, and knees).

method of removing localized fat that does not

respond to dieting and exercigg

Exclusion criteria included the presence of
significant medical diseases such as diabetes,

There are different techniques of liposuction cardiac, renal, hepatic, gastrointestinal, endatrin
such as dry, wet, super wet and tumescent techdiseases or body dysmorphic disorders.

niques. Tumescent technique is considered a sig-
nificant improvement in liposuction surgery. It
uses large volumes of a dilute solution of lidoeain
a local anesthetic, in combination with epinephrine Pre-operative anthropometric measurements
This technique dramatically reduces both the bleed+ere taken for every patient including weight,
ing during surgery and the post-operative bruisingheight, and body mass index, circumference of the
and swelling2]. areas to be liposuctioned as waist, hips buttocks,
thighs, and knees.

Each patient was subjected to full history, sys-
tematic examination.

The most common definitions of large volume
liposuction refer to either total fat removal dyin Pre-operative hematological investigations in
the procedure (e.g. 4L of fat removal) or total the form of complete blood count, blood sugar
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level, blood urea and serum creatinine, liver func- ¥ All preoperative anthropometric measurements

tion tests (total protein, albumin, uric acid), and and laboratory investigations were repeated at

serum cholesterol. the sixth weeks and fourth month postoperatively,
. L ) except hemoglobin and hematocrite were repeated

Intra-operative local examination of the suctioned |54 at the second day postoperatively plus the

part was done by the use of the following tests: usual measures.

A- Static pinching test.

B- Dynamic pinching test. RESULTS

C- The speed of retraction test. There is a significant decrease in different body
measurements at both 6 weeks and 4 months after

Pre-operative photography using digital cameraSurgery (Table 1).

was done in standard positions.
As regards the laboratory investigations, we have
found that:

¥ Hemoglobin concentration decreased on fide 2
Intra-operative monitoring of the patients for  day after surgery but returned to pre-operative
oxygen and carbon dioxide tension, blood gases, |evels at 6 weeks after surgery.
electrocardiography, and urine output through
insertion of urinary catheter.

Operative details:
Spinal anesthesia was the rule in all cases.

¥ Hematocrit value also decreased on tifeday
B after surgery but returned to pre-operative levels
Tumescent formula (Modified KleinOs solution) was at 6 weeks after surgery.

used which consists of:
¥ 20ml of 2% lidocaine We have found that the more the amount of
) ) aspiration, the more the decrease in hemoglobin
¥ 1ml adrenaline (1:1000). level on the 2d day after surgery. A marked de-
¥ 5ml of sodium bicarbonate solution (8.4%). crease in hemoglobin level was noticed if more
¥ Mixed in 500ml of lactated RingerOs solution. than 5 liters were aspirated. There is a strong
S . . ~negative correlation between the amount of aspi-
The injection was continued until the skin ration and hemoglobin level ondday after surgery

became firm and turge. (Fig. 1).

Standard big five for better results: Analysis of fasting blood chemistry revealed the
¥ Marking, positioning, and small stab incision. followings:

¥ Pre-tunneling. Blood glucose level did not decrease signifi-
¥ Cross tunneling. cantly 6 weeks after surgery but it started to de-

crease significantly at 4-months post-operative

¥ Complete suction indicated when: period (Fig. 2).

Y4 Pinch test less than 1 inch.

Y4 Change of feeling from soft to gritty sensation.  Blood urea level decreased non-significantly
1, Aspirate mixed with blood. both 6 weeks and 4 months post-operatively. There

is a non-significant change in serum creatinine.

¥ Pressure garment applied for 6 weeks There are non-significant weak correlation between
] the amount of aspiration and the decrease of both
Post-operative care: blood urea and serum creatinine on both 6 weeks
¥ Broad spectrum antibiotics. and 4 months post-operative.
¥ Non-steroidal anti-inflammatory analgesics twice  There is a significant decrease in the total
daily for 2 days. protein level 6 weeks after surgery but gradually

returned to near the pre-operative levels 4 months
post-operatively. There is a non-significant weak

correlation between the amount of aspiration and
both the serum total protein and serum albumin
¥ Early ambulation from second day after surgery.levels on 6 weeks and 4 months post-operative.

¥ Pressure garment was applied for 6 weeks.

¥ Multi-vitamins and iron supplements were rou-
tinely given to very patient for one month post-
operatively.

There is a significant decrease in the serum
¥ Postoperative massage and ultrasonic wave theuric acid 6 weeks, and 4 months post-operatively
apy starting from third weeks postoperatively. (Fig. 3).
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There is a non-significant weak correlation As regard the complications:
between the amount of aspiration and serum uric . licati d
acid level both on 6 weeks and 4 months after¥ N0 Major complications were presented.
surgery. ¥ Minor complications have occurred as the fol-
Total cholesterol level decreased significantly OWing:
6 weeks after surgery, but returned gradually to ¥ Skin irregularities: Four patients (20%).
near the pre-operative levels at 4-months post- 1, Seroma: Three patients (15%).
operative period. There is a non-significant weak e T . 10%
correlation between the amount of aspiration and 7+ Garment pressure sore: Two patients (10%).
serum cholesterol level on both thé &eek and %2 Cutaneous hyper-pigmentation: One patient
4th month after surgery. (5%).

Table (1): The mean values of different body measients over 4-months post-operative period and #ignificance.

Pre-operative 6 weeks post-operative 4 months postadiye
Body measurements (cm)

Mean+ S.D. Mean+ S.D. p value Mean+ S.D. p value
Waist measurements 102.6:23.5 94.8:20.1 0.001 87+17.2 0.005
Hip measurements 115.8:12.1 107.510.9 <0.001 101.9£10.5 <0.001
ButtocksO measurements 111+11.5 106.8:11.5 <0.001 104.3:11.1 0.001
Thigh measurements 75.7£10.7 69.4+8.7 <0.001 64.6t8.1 <0.001
Knee measurements 58.36.4 52.54.7 0.01 48.3t4.3 0.03

Table (2): The mean values of hemoglobin level @chatocrit value over 4-months post-operative mkeaiod their significance.

Pre-operative nd day post-operative 6 weeks post-operative 4 months post-operative

Meanzt S.D. Meant S.D. p value Meant S.D. p value Meant S.D. p value
Hemoglobin level 12.1+1.3 10.6+1.3 <0.001 12.1+1.2 >0.05 12.2+1.1 >0.05
Hematocrit value 36.5:3 31.84.1 <0.001 36.7#2.7 >0.05 36.4:3.1 >0.05

Table (3): The mean values of laboratory investayet over 4-months post-operative period and thiginificance.

Pre-operative 6 weeks post-operative 4 months post-operative

Meant S.D. Meant S.D. p value Meant S.D. p value
Blood glucose 5.3:0.8 5.2¢1 >0.05 4.9£0.6 <0.005
Blood urea 4.7+1.4 3.9+1.7 <0.001 4.5:1.2 <0.001
Serum creatinine 70.6+15.3 58.5:11.9 <0.001 64.6:11.9 <0.001
Serum total protein 75.5%5.1 65.6t7 <0.001 74.4t4.4 >0.05
Serum albumin 41.8t3.6 35.9t3 <0.001 42.33.9 >0.05
Serum uric acid 5.1+1.5 4.6£1.4 <0.001 4.3t1.4 <0.001
Total cholesterol 170.535.8 162.4:32.5 <0.001 167.4:35.2 >0.05

Table (4): Overall complications rates during poperative

period.
Number of % of total
Factor patients patients
Skin irregularities 4/20 20
Seroma 3/20 15
Garment pressure sore 2/20 10

Cutaneous hyper-pigmentation  1/20 5
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Case (1-A): Pre-operative huge bilateral lipodyphy of Case (1-B): Post-operative after aspiration oftdré from
buttock. both buttocks.

Case (2-A): Pre-operative Hip  Case (2-B): Post-operative after Case (3-A): Pre-operativeCase (3-B): Post-operative
2 thigh lipodystrophy. aspiration of 6 liters from inner thigh lipodys- with good inner thigh
both hip and thigh. trophy. after liposuction.

Case (4-A): Pre-operative meCase (4-B): Post-operativeCase (5-A): Pre-operative bilat- Case (5-B): Late post-operative
dial side of both knee late with good suction eral flank lipodystrophy. with smooth flanks after
and inner thigh lipodys- over both inner thigh suction.
trophy. and knee region.
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Fig. (1): The correlation between the amount ofi@pn
and hemoglobin level ong day post-operative.
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Fig. (3): Mean values of serum uric acid pre-opeetéh
week and ¥ month postoperative.
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DISCUSSION

Since liposuction was initially introduced to
the surgical community, its applications have pro-
gressively broadened from its use in small regional
operations to total body contourimg.

Circumferential body treatment not only yields
dramatic results for the patient in a single swabic
session, but it also leads to a rapid change ity bod
composition.

In our study, the average amount of infusate
was 3000c.c., with an average aspirate amount of
6000c.c.

Our results, as well as those of several other
investigators, have demonstrated the same findings
[5,7.8].

With these large aspirated volumes, we found
that the mean hemoglobin concentration decreased
on the 2d day after surgery but returned to near
pre-operative levels after 6-weeks post-operatively
and blood transfusion was not needed post-
operatively.

As the amount of aspiration approaches 5500c.c.
the changes in the hemoglobin level was somewhat
steady but after that the changes undergo a marked
sloping decrease in hemoglobin level but still abov
8g/dl.

This was in accordance with oth¢gsperform-
ing total body contouring with mega-liposuction
of 8 liters and more on 120 consecutive cases
without the need for blood transfusion.

The same results occur with hematocrit value,
which also decreased on thef 2lay post-operative
but returned to pre-operative levels at 6-weeks in
post-operative periog].

These results were better than the results of
Cardena-Camarena et gl who reported that the
reduction of hemoglobin concentration and hema-
tocrit value was of 3.8g/dl and 12%, respectively,
and in accordance with the results of other workers
[10,11]

Our results were in accordance with the results
of Gonzalez-Ortiz et al12] which showed that
surgical removal of subcutaneous fat by large-
volume liposuction lead to a decrease in blood
glucose level over 4-weeks post-operatively and
also consistent with the results of Robles-Cenante
et al.[13].
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Gonzalez-Ortiz et af12] reported that subcu-
taneous abdominal fat, as a component of central
adiposity, has as strong an association with insuli
resistance as visceral fat, and is an important_
independent marker of insulin resistance in obesity

Our results concerning blood urea and serum
creatinine are in accordance with the results of
others[12,14,15)

Concerning the serum total protein and albumin
level are in accordance with the results of other
worekrs[14,15]who reported that hypoalbuminemia 1-
and hypoproteinemia were observed throughout
the study decreasing to 10 to 40% 24 hours post-
operatively.

They attributed this to redistribution and he- 2-
modilution that occurs after aspiration of larger

amounts of faf13,16). 3-

As regard the mean serum uric acid level re-
vealed significant decrease on both the 6 weeks
and 4 months after surgery with no correlation 4.
between the amount of aspiration and serum uric
acid level[12]. Reported also the same findings.

As regard the serum lipid profile, there is a >

significant decrease of the serum total cholesterol
level 6 weeks after surgery but returned gradually
to near the pre-operative levels at 4-months post_
operative period and these results are nearly the
same as other investigatqig,13].

Overall complication rates were low and rela- 7
tively minor in nature. There were no major com-
plications even with suctions of larger volumes of g
fat. )

These rates were in accordance with nearly all
authors especially among those who perform large-
volume liposuction ag,8,16,17] 9-

Summary and conclusion:

Large-volume liposuction can be performed safely 1g.

and effectively with the fulfillments of the follogy
criteria:

1- Proper patient selection (good skin tone with 11-

moderated, localized fat deposits).
2- Well-trained surgeon in liposuction techniques.

3- Well trained anesthesiologist having a complete
understanding of the physiology associated with
infusion and removal of large volume of fluids.

4- Usage of the tumescent formula as it produces
the greatest degree of homeostasis.

5- Meticulous observation of the patients during 13-

12-
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the procedure and follow-up investigations to
guard against any fluid and electrolyte distur-
bances.

Postoperative care including (pressure garment
for 6 weeks, per and post-operative broad-
spectrum antibiotics, post-operative analgesics,
post-operative massage and ultrasound treat-
ment, exercise and diet control).

REFERENCES

Rohrich R.J., Broughton GN'® Horton B., Lipschitz A.,
Kenkel J.M. and Brown S.A.: The key to long terecess

in liposuction; A guide for plastic surgeons andigeis.
Plast. Reconstr. Surg. Dec., 114 (7): 1945-52, 2004
Discussion, 1953.

Evstatiev D. and Boichev B: Liposuction irtatient/one-
day surgery. Khirurgiia (Sofiia), 60 (6): 13-5, 200

Cardenas-Camarena C.L., Tobar-Losada A. andutare
A.M.: Large volume circumferential liposuction with
tumescent technique: A sure and viable procedusst.P
Reconstr. Surg. Nov., 104 (6): 1887-99, 1999.

Matarasso A. and Belsley K.: Abdominal contpuoce-
dures: Evaluating the options Dermatol. Clin. J28 (3):
475: 93, vi-vii, 2005.

Trott S.A., Beran S.J. and Rohrich R.J.: Saéeinsider-
ations and fluid resuscitation in liposuction: Amadysis
of 53 consecutive patients. Plast. Reconstr. SW@R;
2220, 1998.

Maxwell G.P. and Gingrass M.K.: Ultrasound-assil
lipoplasty: A clinical study of 250 consecutive jeats.
Plast. Reconstr. Surg., 101: 189, 1998.

Rohrich R.J., Beran S.J. and Fodor P.B.: THe of
subcutaneous infiltration in suction-assisted lispy:
Areview. Plast. Reconstr. Surg., 99: 514, 1997.

Commons G.W., Halperin B. and Chang C.C.: Large
volume liposuction: A review of 631 consecutive €sis
over 12 years. Plast. Reconstr. Surg., 108: 176812
Discussion 1764.

Paul Alegria PerZn, Julio Barba G—mez andzlesZero-
Santos: Total corporal contouring with mega-lipdgut
(120 consecutive cases) Aesth. Plast. Surg., 23:093
1999.

Richard Albin and Teruel de Campo: Large voluipe-
suction in 181 patients. Aesthetic Plastic Surgknyrnal
Jan-Feb., Volume 23, Number 1: 6, 1999.

Karmo F.R., Milan M.F. and Silbergleit A.: Blddoss in

major liposuction procedures: A comparison studygis
suction-assisted versus ultrasonically assistamplgsty.

Plast. Reconstr. Surg. Jul., 108 (1): 241-7, 2004gussion
248-9.

Gonzalez-Ortiz M., Robles-Cervantes J.A., Caede
Camarena L., Bustos-Saldana R. and Martinez-Abundis
E.: The effects of surgically removing subcutanefais

on metabolic profile and insulin sensitivity in aee
women after large-volume liposuction treatment. idor
Metab. Res. Aug., 34 (8): 446-9, 2002.

Robles-Cervantes J.A., Yanez-Diaz S. and Caaslen



Egypt, J. Plast. Reconstr. Surg., July 2007 103

Camarena L.: Modification of insulin, glucose, astt- R.J. and Brown S.: Electrolyte and plasma enzynad-an
lesterol levels in non-obese women undergoing liptisn: yses during large-volume liposuction. Plast. Retons
Is liposuction metabolically safe? Ann. Plast. Sukan., Surg. Sep., 1; 114 (3): 766-75, 2004; Discussios+7.7

52 (1): 64-7, 2004. ) . . .
16- Ali-Eyed M.D.: Mega-liposuction: Analysis of 28
14- Scheflan M., Orbach-Zinger S. and Eidelman LEec- patients. Aesthetic Plast. Surg., 23: 16, 1999.
trolyte and plasma enzyme analyses during largael ®
liposuction. Plast. Reconstr. Surg. Sep., 114 13B-7, 17- Hanke W., Cox S.E., Kuznets N. and Coleman @/
2004. Tumescent liposuction report performance measuremen
initiative: National survey results. Dermatol. Sudgl.,
15- Lipschitz A.H., Kenkel J.M., Luby M., Sorokin,lRohrich 30 (7): 967-77, 2004; Discussion 978.



