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Background: Liposuction is a type of aesthetic surgery that has been performed on humans 

for decades. There is not much literature addressing the subject matter of pre- and post-surgery 

blood parameters, although this information is rather interesting. Documentation on patients who 

received laser-assisted liposuction treatment is particularly scarce. Until now, there has been no 

literature showing values of platelets, lymphocytes, and neutrophils after liposuction.

Purpose: The aim of the work is to analyze and interpret values of platelets, lymphocytes and 

neutrophils in patient blood before and after liposuction, a surgery in which an extraordinarily 

large amount of potent drugs are used. Moreover, the aim is to compare values changes in 

patients of conventional and laser-assisted liposuction.

Material and methods: We evaluated standard blood samples in patients prior to and after 

liposuction. This paper covers the number of platelets, lymphocytes, and neutrophils. A total 

of 54 patients were examined. Moreover, we compared the change in postoperative values in 

laser-assisted liposuction patients with the change of values in conventional liposuction patients. 

A paired two-sided Student’s t-test was used for statistical evaluation. P , 0.005 was acknowl-

edged to be statistically significant.

Results: Values of platelets were raised both in conventional and in laser-assisted liposuction 

patients, but this difference was statistically non-significant and levels of platelets were still 

normal and within the range of blood levels in healthy patients. Values of neutrophils rose by 

up to 79.49% ± 7.74% standard deviation (SD) and values of lymphocytes dropped by up to 

12.68% ± 5.61% SD. The before/after variances of conventional tumescent local anesthesia 

liposuction and variations in laser-assisted liposuction were similar for all measured parameters; 

they also showed no statistically significant differences between before and after surgery. The 

mean value of total operation time without laser-assistance was 3 hours 42 minutes (±57 min-

utes SD, range 2 hours 50 minutes to 5 hours 10 minutes). Surgeries with laser-assistance were 

on average 16 minutes shorter with a mean duration of 3 hours 26 minutes (±45 minutes SD, 

range 2 hours 40 minutes to 4 hours 10 minutes). The difference was not statistically significant 

(P , 0.06). The mean value of aspirate volume for liposuctions performed without laser support 

was 2,618 mL (±633.7 SD, range 700 mL to 3,500 mL). Mean aspirate volume for liposuctions 

with laser assistance was increased by up to 61 mL (2,677 mL ± 499.5 SD, range 1,800 mL to 

3,500 mL). The difference was not statistically significant (P , 0.71).

Conclusion: We conclude that conventional liposuction and laser-assisted liposuction have a 

similar influence on platelets, lymphocytes, and neutrophils in patients. Moreover, laser-assisted 

liposuction seems to be less time consuming than conventional liposuction.
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Introduction
Liposuction is a body shaping surgery which appears to have 

attained a high standard of surgical safety.1,2 However, post-

operative blood results are not published very often.3 In our 

previous work we showed stable postoperative hematological 

values such as erythrocytes, hemoglobin, and hematocrits, 

after liposuction.4 There are no papers reporting on thrombo-

cytes, neutrophils, and lymphocytes after liposuction.

Reactive thrombocytosis after major surgeries has been 

described several times.5,6 Here we wish to examine the influ-

ence of liposuction on platelet numbers in patients’ blood 

after conventional and after laser-aided liposuction.

Major surgery is associated with a sustained decline in 

lymphocyte numbers in the post-surgical period.7,8

Lymphocytopenia and neutrophilia are symptoms that 

accompany major surgeries, injuries, sepsis, and systemic 

inflammation.7–10 The objective of this article is to analyze and 

interpret values of platelets, lymphocytes, and neutrophils in 

patients before and after liposuction, a surgery in which 

an extraordinarily large amount of potent drugs are used. 

Moreover, the aim is to compare value changes in patients 

after conventional and laser-assisted liposuction.

Material and methods
The study was done on routine pre- and post-surgery blood 

examinations in patients undergoing liposuction.

Only subjects whose health conditions were normal 

were accepted for surgery. Menstruating women were not 

accepted for surgery. An evaluation of hematological labo-

ratory parameters (lymphocytes, neutrophils, platelets) was 

performed on 54 patients (26 men, 28 women). The blood 

values were compared in the non-laser-treated and laser-

treated groups.

We used tumescent local anesthesia for treatment of all 

patients, as described by Klein.1 We did a subcutaneous infu-

sion of Klein’s tumescence liquid, using about 6,000 mL with 

every patient who had liposuction of the abdomen and flanks 

or those who had liposuction of the inner and outer thighs. We 

used about 3,000 mL volume of Klein’s tumescence liquid 

with every patient who had liposuction of only a single small 

body area, for instance, if the surgery was restricted to only the 

front of the abdomen, flanks, inner thighs, or outer thighs. The 

first patient group (conventional liposuction) was subjected 

to standard protocol liposuction involving tumescent local 

anesthesia (infusion of fluid described by Klein, 0.9% sodium 

chloride [NaCl]; 0.05% lidocaine; 1:1,000,000 epinephrine). 

The suction was performed using a vacuum pump with a rated 

suction power of 0.8–0.9 kPa and a liposuction canula with 

a diameter of 4–5 mm.1 The second group of patients (laser-

assisted liposuction) was subjected to laser-assisted liposuction 

using a Nd:YAG laser 1064 nm with a maximum of 10 W 

(Smartlipo-Laser; DEKA M.E.L.A. SRL, Firenze, Italy); the 

laser was used intraoperatively with a laser-impulse energy 

range of 800–4,500 Joules, according to the protocol previously 

described by Goldman11 and Kim and Geronemus.12 In this 

surgery, the laser energy is conducted to the subcutaneous tissue 

through a 300 micron fiber optic device, delivered through a 

1 mm diameter stainless steel microcanula. The product of cel-

lular lysis was removed using negative pressure of 0.8–0.9 kPa 

with 4–5 mm canulae. All patients received tumescent local 

anesthesia only. Patient ages ranged from 23- to 56-years-old, 

and the median age was 35.8 years. The preoperative blood 

examinations were carried out 7–10 days prior to surgery. The 

postoperative blood tests were carried out 24 hours after surgery. 

The mean operative time was 3 hours and 34 minutes. Patients 

were discharged within 2 hours after surgery. The postopera-

tive recovery of every patient was normal and without serious 

complications. The infection rate was 0.0.

Statistical methods
A paired two-sided Student’s t-test was carried out for 

statistical evaluation. P , 0.005 was acknowledged to be 

statistically significant.

Results
The aspirate volume obtained through the procedure ranged 

from 700 to 3,500 mL of fat. The median fat removal was 

2,650 mL.

We found that platelet count was higher after surgery 

than before surgery (Figure 1A). This difference was statisti-

cally non-significant. This was the case in both conventional 

and in laser-assisted treatment (P , 0.019 and P , 0.032, 

respectively). This was emphasized even when the higher, 

postoperative blood levels of platelets were still normal and 

within the range of blood levels in healthy patients.

In conventional liposuction patients, the mean preop-

erative platelet count was 264.07 × 109/L ± 35.19 standard 

deviation (SD) (range, 195.0  ×  109/L to 333.0  ×  109/L); 

in laser-assisted liposuction patients the mean preopera-

tive platelet count was 294.25 × 109/L ± 57.41 SD (range, 

201.0 × 109/L to 373.00 × 109/L) (Figure 1A). Postoperative 

values increased in conventional liposuction patients to a 

mean of 289.07 × 109/L ± 37.2 SD (range, 230.0 × 109/L to 

332.0 × 109/L) and in laser-assisted liposuction patients to 

a mean of 317.0 × 109/L ± 58.62 SD (range, 237.0 × 109/L 

to 435.0  ×  109/L) (Figure  1A). The mean increase in the 
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Figure 1 Preoperative and postoperative values of platelets, neutrophils and lymphocytes in liposuction patients.
Notes: Preoperative and postoperative values of (A) platelets, (B) neutrophils, and (C) lymphocytes in conventional and laser-assisted liposuction-treated patients.
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platelet level was 25.0 × 109/L ± 34.81 SD for conventional 

liposuction, and 22.75 × 109/L ± 32.09 SD for laser-assisted 

liposuction patients (Table 1).

We found that the level of neutrophils was higher after 

surgery than before surgery (Figure 1B.). This difference was 

statistically significant (P , 0.0005). This was the case in 

both conventional and laser-assisted treatments. Postopera-

tive blood levels of neutrophils were outside the range of 

blood levels in healthy patients.

In patients treated with conventional liposuction, the 

mean preoperative level of neutrophils was 54.91% ± 10.89% 

SD (range 29.60%–69.60%); in contrast, the same values 

with laser-assisted liposuction were 50.45% ± 10.25% SD 

(range 34.8%–68.0%) (Figure 1B).

The postoperative neutrophil level in conventional lipo-

suction patients increased to a mean of 79.49% ± 7.74% SD 

(range 63.8%–91.6%). In laser-assisted liposuction patients, 

values increased up to a mean of 74.91% ±  11.84% SD 

(range 51.2%–86.6%). The mean increase in the neutrophil 

level was 24.58% ± 12.22% SD for conventional liposuc-

tion, and 24.45% ± 12.4% SD for laser-assisted liposuction 

patients (Table 1).

We found that the post-surgery lymphocyte level was 

lower than prior to the operation (Figure 1C). This difference 

was statistically significant (P , 0.0005). This was the case 

in both conventional and in laser-assisted treated patients. 

Postoperative blood levels of lymphocytes were outside the 

range of blood levels in healthy patients.

In conventional liposuction patients the mean lympho-

cyte level before surgery was 34.6% ±  9.86% SD (range 

20.4%–50.2%), while in laser-assisted liposuction patients 

the mean lymphocyte level was 37.6% ± 8.63% SD (range 

23.5%–54.3%). The postoperative mean values of lympho-

cytes in conventional liposuction patients decreased by up to 

12.68% ± 5.61% SD (range 6.7%–29.2%), and in laser-aided 

liposuction patients they decreased to 12.18 ± 0.16 SD (range 

6.9%–28.3%) (Figure 1C).

The mean decrease of lymphocyte values was 

21.91% ± 11.54% SD and 25.41 ± 6.07 SD in conventional and 

laser-assisted liposuction patients, respectively (Table 1).

The mean value of total operation time of lipectomies 

performed without laser-support was 3 hours 42  minutes 

(±57 minutes SD, range 2 hours 50 minutes to 5 hours 10 minutes). 

Surgeries with laser-support were on average 16 minutes shorter, 

with a mean duration of 3 hours 26 minutes (±45 minutes SD, 

range 2 hours 40 minutes to 4 hours 10 minutes) (Table 2). The 

difference was not statistically significant (P , 0.06).

The mean value of aspirate volume for liposuctions per-

formed without laser support was 2,618 mL (±633.7 SD, range 

700 mL to 3,500 mL). Mean aspirate volume for liposuctions 

with laser increased by up to 61  mL, with 2,677  mL 

(±499.5 SD, range 1,800 mL to 3,500 mL) (Table 3). The dif-

ference was not statistically significant. (P , 0.71).

Table 1 Mean difference of blood values before and after surgery 
in patients of conventional and laser-assisted liposuction

Parameter Laser-assisted  
liposuction patients

Conventional  
liposuction patients

Platelet count 
(×109/L)

-22.75 ± 32.09 -25.0 ± 34.81

Neutrophils (%) -24.45* ± 12.4 -24.58* ± 12.22
Lymphocytes (%) 25.41* ± 6.07 21.9* ± 11.54

Note: *P , 0.005.

Table 2 Mean total operation time of laser-assisted and conven
tional liposuction

Parameter Laser-assisted 
liposuction  
patients (±SD)

Conventional 
liposuction  
patients (±SD)

Mean total operation 
time (hours)

3 hours 42 minutes  
(±0.57 minutes SD)

3 hours 26 minutes  
(±0.45 minutes SD)

Abbreviation: SD, standard deviation.
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Discussion
In our previous work we showed stable postoperative hemato-

logical values like erythrocytes, hemoglobin, and hematocrit 

after the liposuction.4 In this study we examined platelet, 

neutrophil, and lymphocyte counts in patients’ blood after 

liposuction.

Liposuction with tumescent local anesthesia is a very spe-

cific procedure that is not comparable with other major surger-

ies – liposuction is a surgery in which an extraordinarily large 

amount of potent drugs are used. Therefore we cannot consider 

the influence of the liposuction as a major surgery alone, but 

we should rather also take into account the influence of steroids 

(methylprednisolone), adrenaline, and lidocaine. The final blood 

examination results obtained 24 hours after the surgery reflect 

the effects of the interactions of all the components mentioned 

above. Each component alone has a strong enough effect on 

the examined parameter. Why this composition results in the 

counts reported requires some brief annotations.

In this study we determined that liposuction (conventional 

and laser-assisted) does not have an impact on platelet levels 

within 24 hours after the surgery. Major surgery results in a 

tendency to increase the reactive platelet count in patients’ 

blood.5 The influence of steroids on patients is difficult to 

interpret because they have rather incoherent double-sided 

effects on platelets.13,14 Adrenaline enhances the number of 

platelets in human blood15,16 whereas another component of 

Klein’s solution – lidocaine – decreases the number of plate-

lets17 in the initial few days after surgery. The data found in 

pertinent literature allows one to conclude that the interactive 

output of such opposite actions may be neutral as far as the 

platelet count is concerned. Therefore, the surgery itself may 

have the greatest impact on platelet count in the blood. Under 

these conditions, an unchanged platelet count suggests that 

both conventional and laser-assisted liposuction are rather 

mildly invasive procedures.

Here we found that liposuction evokes neutrophilia in 

peripheral blood 24 hours after the procedure; major surgery 

also usually results in neutrophilia.9,10 Therefore, our results 

are compatible with expectations. Epinephrine increases the 

number of neutrophils,24 and thus potentiates the effect of 

major surgery; however, other compounds of Klein’s solution 

act contrarily to epinephrine. Steroids25 as well as lidocaine 

reduce the number of neutrophils in human blood.26,27 In 

the case of our patients, both steroids and lidocaine used in 

combination were not able to reduce the neutrophil count in 

peripheral blood. We can surmise that the rise of neutrophils 

in blood through a major surgery and through epinephrine 

prevail in changing the neutrophil level.

In this case we found that liposuction results in strong 

lymphopenia within 24  hours after the procedure. Every 

major surgery results in lymphopenia;18,19 therefore, our 

results are compatible with expectations. Moreover, lido-

caine seems to induce lymphopenia as well.20 Addition-

ally prednisone, a steroid we administer to patients as 

preoperative medication, should decrease the peripheral 

blood lymphocytes.23 Under these circumstances, it is pos-

sible to expect an even stronger depletion in the number 

of lymphocytes. However, another component of Klein’s 

solution, epinephrine, does not behave this way21,22 and 

instead raises lymphocyte levels. This combined action of 

epinephrine is not strong enough to equalize the inhibiting 

effect of surgery, lidocaine, and steroid. However, this com-

plex interaction of drugs probably supports the number of 

lymphocytes in blood and makes patients’ immunological 

status after the surgery less urgent.

In this study we compared the blood values of two 

patient groups post-procedure: one group that had received 

laser-assisted liposuction treatment, and the other that had 

received conventional (non-laser-assisted) treatment. Both 

groups showed that the impact on platelets, lymphocytes, and 

neutrophils was virtually identical. Moreover, we compared 

the pre- and post-value difference of conventional tumescent 

local anesthesia liposuction versus the pre- and post-value 

difference of laser-assisted liposuction. The results were 

similar for all measured parameters and showed no statisti-

cally significant difference.

We noted that total operation time was 16 minutes shorter 

(mean value) when laser-assisted surgery was done. However, 

this difference was not statistically significant. Nevertheless, 

we must take into account that such an operation consists 

of one additional treatment step (the laser procedure) which 

requires 20 minutes. Under these circumstances the total 

time of surgery was 16 minutes shorter. This indicates that fat 

removal time taken alone was effectively 36 minutes shorter. 

Moreover, according to subjective experience, body regions 

with more resistant fat, eg, the upper abdomen, are definitely 

easier to treat with laser assistance.

Table 3 Mean aspirate volume of laser-assisted and conventional 
liposuction

Parameter Laser-assisted  
liposuction  
patients (±SD)

Conventional  
liposuction  
patients (±SD)

Mean aspirate  
volume (mL)

2,677 mL (±499.5 SD) 2,618 mL (±633.7 SD)

Abbreviation: SD, standard deviation.
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The increase of mean aspirate volume under laser 

assistance versus conventional liposuction was rather small 

(61 mL). Here it should be taken into account that patients 

have their individual needs, which are precisely set. These 

needs should be adhered to all circumstances. Whether the 

conditions are simpler or more challenging, the demanded 

patient shape (expressed as aspirate volume) must be reached. 

With this in mind, even enhancing the aspirate volume seems 

to be undesirable because it can lead to over-correction. 

Therefore, nearly unchanged aspirate volume speaks to the 

positive nature of the standardized treatment and not to inef-

fectiveness of laser-assisted liposuction.

Conclusion
We conclude that conventional liposuction and laser-assisted 

liposuction have similar influences on platelets, lymphocytes, 

and neutrophils. Moreover, laser-assisted liposuction seems 

to be less time-consuming than conventional liposuction. 

Our work is the first study that documents the platelet counts 

during postoperative care after laser-assisted liposuction. 

This emphasizes that every patient has normal blood plate-

let counts after surgery, no matter the type of liposuction. 

This work is also the first that documents the neutrophil and 

lymphocyte counts after the liposuction.
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