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31.1            Introduction 

 An infl ammatory reaction is a response that occurs 
after aggressive stimuli and is associated to vaso-
dilation, increase in vascular permeability, infl am-
matory cell recruitment, and the release of 
infl ammatory mediators by such cells, including 
cytokines, among others [ 1 ]. These cytokines are 
responsible for acute-phase infl ammatory media-
tion, interfering in the production of several plasma 
proteins by hepatocytes, including CRP [ 2 ]. 

 Considering that infl ammatory states are asso-
ciated with the development of several pathologic 
conditions such as cardiovascular events, the 
monitoring of plasma infl ammatory markers is 
used as an auxiliary method in the prognosis of 
such events [ 1 ]. 

 Thus, CRP is a protein present in the acute 
phase of the event and is used as an early marker 
of infl ammation and infection [ 3 ]. Its synthesis 
occurs predominantly in the liver developing a 
rapid increase in infections or infl ammatory states 
[ 4 ]. CRP has this denomination due to its reaction 
to  Streptococcus pneumoniae  C-polysaccharide. 
In the presence of calcium, CRP binds to the poly-
saccharides present on the surface of pathogens. 
Such binding activates the classic complement 
chain that will culminate in phagocytosis [ 1 ]. 
CRP levels increase within 6 h after an acute 
infl ammatory stimuli with the possibility of dou-
bling in plasma levels at every succeeding 8 h 
period and peaking within approximately 50 h [ 5 ]. 

 Although the elevation of plasma CRP levels 
are not specifi c to any condition, it works as a 
highly sensitive marker to infl ammation 
(>90 %), becoming valuable in the clinical evo-
lution of such processes allowing one to corre-
late the CRP levels to disease activity and 
treatment effi cacy [ 1 ]. Besides being an infl am-
matory marker, plasma CRP levels serve as pre-
dictors of coronary disease [ 6 – 8 ] having as an 
indication its quantifi cation associated to lipid 
profi les to improve cardiac risk assessment. 
Some studies speculate that there is also a direct 
action of CRP as causal factor of cardiovascular 
disease [ 9 ]. Elevated levels of CRP also occur in 
chronic renal failure and obesity context, dem-
onstrating its correlation to chronic infl amma-
tory states [ 10 ]. 
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 Obesity is associated to many metabolic and 
hormonal dysfunctions that increase patient mor-
bidity and mortality through increase in risk of type 
II diabetes mellitus and cardiovascular disease 
mainly due to development of insulin resistance 
[ 11 – 13 ]. There is also a correlation between obesity 
and subclinical systemic infl ammatory states, when 
CRP levels were observed in obese men and women 
[ 14 ]. This occurs with greater relevance when adi-
pose tissue concentrates in the abdomen, as in those 
patients with a high waist-to- hip ratio [ 15 ,  16 ]. 

 Accordingly, the CRP reduction occurs in pro-
portion to weight loss, through diet correction 
and exercise and, intensively, after a massive 
weight loss due to bariatric surgery, reducing the 
morbidity and mortality of these patients. In such 
context, patients submitted to surgical treatment 
of morbid obesity through bariatric surgery 
evolve with massive weight loss, and conse-
quently, body dysmorphia ensues [ 17 ]. Then, the 
need for body contour reconstruction arises, 
demanding plastic surgery. This stage of treat-
ment remains offered as multidiscipline action 
given the peculiarities of these patients that 
underwent a weight loss period under hypocalo-
ric and nutritionally defi cient pressures [ 18 – 21 ]. 

 In general, the areas affected by development 
of skin and adipose folds after massive weight 
loss are the abdomen, fl anks, breasts, arms, and 
thighs. Out of these regions, abdominoplasty is 
the most frequent procedure made in such 
patients, followed by mastopexy [ 22 – 24 ]. 
Although this procedure deals with subcutaneous 
adipose tissue and not with visceral fat, the 
effects of these plastic surgeries, under infl am-
matory and metabolic perspective, have been 
established. There is evidence that abdomino-
plasties in postbariatric surgery present meta-
bolic and infl ammatory advantages [ 25 ], mainly 
on long-term follow-up studies. However, the 
opposite has also been documented on a study 
that showed lipid profi le deterioration involving 
total and low-density cholesterol levels [ 26 ]. 

 Comparable confl ict exists in liposuction proce-
dure studies, without greater evidence, but with 
divergences far from dissolution. Some studies 
show systemic infl ammatory and insulin resistance 
reduction, while in other studies the improvement 
of lipid profi les was confi rmed [ 27 – 31 ]. In contrast, 
other studies showed no evidence of alteration in 

insulin activity or cardiovascular risk factors [ 32 , 
 33 ]. In addition, a long-term follow-up protocol 
identifi ed in a cohort study with seven obese women 
did not present any signifi cant tendencies [ 34 ]. 

 Considering the exponential increase in number 
of bariatric surgeries performed globally and the 
amplitude of population reached [ 35 – 37 ], long-
term follow-up studies became necessary to deter-
mine the effects of body contour reconstruction 
surgery on infl ammatory and metabolic markers.  

31.2     Method 

 In a prospective controlled study, which included 
retrospective information, it considered three dis-
tinct periods for data acquisition: prebariatric, pre-
abdominoplasty, and post-abdominoplasty [ 38 ]. 
Two groups were determined after massive weight 
loss. A 20-patient group that was submitted to cir-
cumferential abdominoplasty [ 22 ] and a control 
group with 20 patients submitted to mastopexy with 
breast implants [ 39 ]. Clinical information and labo-
ratory exams from prebariatric period were obtained 
from the patients’ medical history fi les. The remain-
ing data were obtained prospectively before and 
after the plastic surgeries. The following exams 
were tabulated: leukocyte count, C-reactive protein, 
hemoglobin, cholesterol levels and its fractions, tri-
glycerides, blood glucose, and HbA1c tests [ 22 ].  

31.3     Results 

 The variables between the two groups that did 
not present differences were age ( p  = 0.703), the 
time interval between bariatric and plastic proce-
dures ( p  = 0.360), and the follow-up period after 
plastic surgery ( p  = 0.135). 

 In the control group, there was not any signifi -
cant alteration in the body mass index (BMI), and 
nearly all metabolic markers analyzed remained 
stable. The exceptions were CRP reduction levels 
and increase in high density cholesterol levels 
according to Table  31.1 .

   The profi le after mastopexy with breast 
implants revealed some unexpected alterations. 
These patients presented a lower BMI previous to 
bariatric and plastic surgeries, besides the sus-
tained anemia in the years following breast 
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reconstruction. On the other hand, a pattern of 
nutritional stability was presented during the 
observation period (Table.  31.2 ).

   On Table  31.3 , literature data are presented 
regarding the impact of liposuction and abdomi-
noplasty in several metabolic variables.

   Table 31.1    Nutritional, metabolic, and infl ammatory variables in abdominoplasty subjects   

 Variable  Prebariatric  Pre-abdominoplasty  Post-abdominoplasty  Signifi cance a  

 BMI (kg/m 2 )  55.7 ± 13.0  31.9 ± 4.6  30.2 ± 3.7   p  < 0.001   p  = 0.424 

 Hemoglobin (g/dL)  12.5 ± 2.2  11.7 ± 1.7  11.8 ± 2.4   p  = 0.161   p  = 0.662 

 WBC (x10 3 /mm 3 )  6.6 ± 1.6  5.0 ± 1.1  5.2 ± 1.4   p  = 0.006   p  = 0.277 

 Total cholesterol (mg/dL)  176 ± 41  183 ± 12  187 ± 35   p  = 0.227   p  = 0.246 

 HDL cholesterol (mg/dL)  51.4 ± 8.4  61.8 ± 6.7  72.6 ± 13.2   p  = 0.041   p  = 0.049 

 LDL cholesterol (mg/dL)  110 ± 38  107 ± 14  96.3 ± 14.8   p  = 0.817   p  = 0.256 

 VLDL cholesterol (mg/dL)  16.3 ± 3.5  12.3 ± 1.5  13.6 ± 3.7   p  = 0.144   p  = 0.257 

 Triglycerides (mg/dL)  80.8 ± 13.0  60.8 ± 6.7  73.8 ± 17.2   p  = 0.041   p  = 0.095 

 Glucose (mg/dL)  99.6 ± 26.6  83.5 ± 5.8  86.4 ± 6.5   p  = 0.133   p  = 0.555 

 HbA1c (%)  8.5 ± 2.8  5.7 ± 1.6  5.4 ± 1.1   p  = 0.038   p  = 0.223 

 C-reactive protein (mg/dL)  6.6 ± 3.3  3.9 ± 2.3  2.2 ± 1.6   p  = 0.024   p  = 0.008 

   a First signifi cance: prebariatric vs pre-abdominoplasty; second signifi cance: pre-abdominoplasty vs postabdominoplasty  

   Table 31.2    Outcome variables in control patients (mastopexy with implants)   

 Variable  Prebariatric  Preimplant  Postimplant  Signifi cance a  

 BMI (kg/m 2 )  43.7 ± 3.6  25.5 ± 2.2  24.6 ± 2.6   p  < 0.001   p  = 0.233 

 Hemoglobin (g/dL)  13.2 ± 0.9  12.1 ± 1.0  11.0 ± 1.8   p  = 0.017   p  = 0.039 

 WBC (x10 3 /mm 3 )  7.3 ± 2.2  5.5 ± 1.3  5.5 ± 1.5   p  = 0.015   p  = 0.558 

 Total cholesterol (mg/dL)  187 ± 31  151 ± 31  168 ± 35   p  = 0.004   p  = 0.167 

 HDL cholesterol (mg/dL)  47.0 ± 9.9  69.4 ± 19.5  66.0 ± 4.1   p  = 0.040   p  = 0.869 

 LDL cholesterol (mg/dL)  113 ± 23  70.8 ± 20.8  79.5 ± 25.9   p  = 0.006   p  = 0.161 

 VLDL cholesterol (mg/dL)  21.1 ± 14.1  13.6 ± 6.1  15.0 ± 8.4   p  < 0.001   p  = 0.073 

 Triglycerides (mg/dL)  159 ± 62  66.7 ± 21.3  75.3 ± 33.1   p  = 0.027   p  = 0.088 

 Glucose (mg/dL)  90.4 ± 9.7  83.9 ± 9.4  88.3 ± 3.4   p  = 0.027   p  = 0.937 

 HbA1c (%)  5.9 ± 0.3  5.9 ± 0.5  6.0 ± 0.6   p  = 0.874   p  = 0.667 

 C-reactive protein (mg/dL)  6.8 ± 2.1  4.6 ± 5.7  3.2 ± 1.0   p  = 0.143   p  = 0.301 

   a First signifi cance: prebariatric vs preimplant; second signifi cance: preimplant vs postimplant  

    Table 31.3    Metabolic evaluation after liposuction and abdominoplasty   

 Liposuction  Type  Follow-up  Response 

 14 overweight obese [ 27 ]  Large  4 months  Insulin resistance improved, lipids unchanged 

 45 obese [ 28 ]  Large  6 months  Lipids, infl ammation improved 

 123 obese [ 29 ]  Large  3 months  Insulin and infl ammation improved 

 15 obese [ 30 ]  Large  6 months  Insulin resistance improved 

 19 normal + obese [ 31 ]  Conv.  6 months  Total cholesterol decreased, LDL increased 

 15 overweight + obese [ 33 ]  Conv.  1 month  No infl ammatory change, insulin resistance (?) 

 7 obese [ 34 ]  Large  4 years  No change 

 Abdominoplasty 

 20 obese [ 25 ]  Conv.  40 days  Insulin resistance and infl ammation diminished 

 9 normal [ 26 ]  Conv.  1 month  LDL and total cholesterol increased 

 20 obese [ 40 ]  Conv.  2 months  Reduced infl ammation 

 Current study [ 38 ]  Circ.  2 years  C-reactive protein decreased 

  Author references are indicated in the fi rst column 
  Conv.  conventional technique,  Circ.  circumferential abdominoplasty  
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31.4        Discussion 

 In this investigation, the benefi ts of peripheral 
adipose tissue removal observed through lipid 
and glucose homeostasis markers have not been 
demonstrated, except for HDL cholesterol 
improvement. However, CRP also has dimin-
ished after abdominoplasty. Many mechanisms 
may be related to the confl icting results found in 
literature. The quantity of fat removed is gener-
ally higher in liposuction when compared to 
abdominoplasty. This allows for the conjecture of 
the existence of a factor that impedes the effects 
of liposuction fat removal on alteration of sys-
temic markers. Table  31.3  shows that only one 
out of fi ve high-volume liposuction series failed 
metabolically, with questionable results on both 
cohorts with more conservative procedures. On a 
similar manner, disappointing results were shown 
after omentectomy with the removal of 800 g of 
visceral tissue [ 40 ]. 

 Another peculiarity is the simultaneous resec-
tion of fat involving patient’s fl anks and dorsum. 
This increase in surgical manipulation is not man-
datory in abdominoplasty or liposuction, but it 
allows the attainment of a more adequate contour 
with higher esthetic results and may have as conse-
quence a better relation among protective and del-
eterious adipocytes. There are no anatomical 
references easily identifi able that allow differentia-
tion of a territory from another or precise limits for 
the region to be resected, with exception for genetic 
expression, immunoassays, and other cellular 
markers which are not available intraoperatively 
[ 41 ]. A third confusion variable is the weight vari-
ations after plastic surgery. Although, in this series, 
this bias was suppressed and both groups main-
tained a stable BMI during the observation period. 

 Thus, it was demonstrated in a study with a 
long-term follow-up period that postbariatric   
abdominoplasty reduces CRP levels, contributing 
for the reduction of this infl ammatory marker 
with weight loss after bariatric surgery. Additional 
studies must be designed involving cytokines and 
other infl ammatory markers, correlating particu-
larly the infl ammatory behavior after the removal 
of fat tissue. Also, prospective studies to compare 
the different abdominoplasty techniques (classic, 
anchor cut, circumferential) may be required.     

   References 

       1.    Reeves G. C-reactive protein. Aust Prescr. 2007;30(3):
75–6.  

    2.    Gabay C, Kushner I. Acute-phase proteins and other 
systemic responses to infl ammation. N Engl J Med. 
1999;340(6):448–54.  

    3.    Black S, Kushner I, Samols D. C-reactive protein. J 
Biol Chem. 2004;279(47):48487–90.  

    4.   C-reactive protein concentrations as a marker of 
infl ammation or infection for interpreting biomarkers 
of micronutrient status. Vitamin and mineral nutrition 
information system. WHO. Available at:   http://apps.
who.int/iris/handle/10665/133708    . Accessed Jan 2015.  

    5.    Marnell L, Mold C, Du Clos TW. C-reactive protein: 
ligands, receptors and role in infl ammation. Clin 
Immunol. 2005;117(2):104–11.  

    6.    Braunwald E. Shattuck Lecture - Cardiovascular med-
icine at the turn of the millennium: triumphs, con-
cerns, and opportunities. N Engl J Med. 1997;337(19):
1360–9.  

   7.    Danesh J, Wheeler JG, Hirschfi eld GM, Eda S, 
Eiriksdottir G, Rumley A, Lowe GD, Pepys MB, 
Gudnason V. C-reactive protein and the other circulat-
ing markers of infl ammation in the prediction of coro-
nary heart disease. N Engl J Med. 2004;350(14):
1387–97.  

    8.    Ridker PM, Hennekens CH, Buring JE, Rifai 
N. C-reactive protein and the other markers of infl am-
mation in the prediction of cardiovascular disease in 
women. N Engl J Med. 2000;342(12):836–43.  

    9.    Li JJ, Fang CH. C-reactive protein is not only an 
infl ammatory marker but also a direct cause of cardio-
vascular diseases. Med Hypotheses. 2004;62(4):
499–506.  

    10.    Das UN. Is obesity an infl ammatory condition? 
Nutrition. 2001;17(11–12):953–66.  

    11.    Heilbronn LK, Clifton PM. C-reactive protein and 
coronary artery disease: infl uence of obesity, caloric 
restriction and weight loss. J Nutr Biochem. 
2002;13(6):316–21.  

   12.    Esposito K, Pontillo A, Di Palo C, Giugliano G, 
Marsella M, Marfella R, Giuliano D. Effect of weight 
loss and lifestyle changes on vascular infl ammatory 
markers in obese women: a randomized trial. JAMA. 
2003;289(14):1799–804.  

    13.    Laimer M, Ebenbichler CF, Kaser S, Sandhofer A, 
Weiss H, Nehoda H, Aigner F, Patsch JR. Markers of 
chronic infl ammation and obesity: a prospective study 
on the reversibility of this association in middle-aged 
women undergoing weight loss by surgical interven-
tion. Int J Obes Relat Metab Disord. 2002;26(5):
659–62.  

    14.    Visser M, Bouter LM, McQuillan GM, Wener MH, 
Harris TB. Elevated C-reactive protein levels in over-
weight and obese adults. JAMA. 1999;282(22):
2131–5.  

    15.    Yudkin JS, Stehouwer CD, Emeis JJ, Coppack 
SW. C-reactive protein in healthy subjects: associa-
tions with obesity, insulin resistance, and endothelial 
dysfunction: a potential role for cytokines originating 

W. Cintra Jr et al.

http://apps.who.int/iris/handle/10665/133708
http://apps.who.int/iris/handle/10665/133708


411

from adipose tissue? Arterioscler Thromb Vasc Biol. 
1999;19(4):972–8.  

    16.    Lemieux I, Pascot A, Prud’homme D, Alméras N, 
Bogaty P, Nadeau A, Bergeron J, Després JP. Elevated 
C-reactive protein: another component of the athero-
thrombotic profi le of abdominal obesity. Arterioscler 
Thromb Vasc Biol. 2001;21(6):961–7.  

    17.    Song AY, Jean RD, Hurwitz DJ, Fernstrom MH, Scott 
JA, Rubin JP. A classifi cation of contour deformities 
after bariatric weight loss: the Pittsburgh rating scale. 
Plast Reconstr Surg. 2005;116(5):1535–44.  

    18.    Gurunluoglu R. Panniculectomy and redundant skin 
surgery in massive weight loss patients: current guide-
lines and recommendations for medical necessity 
determination. Ann Plast Surg. 2008;61(6):654–7.  

   19.    Agha-Mohammadi S, Hurwitz DJ. Nutritional defi -
ciency of post-bariatric body contouring patients: 
what every plastic surgeon should know. Plast 
Reconstr Surg. 2008;122(2):604–13.  

   20.    Agha-Mohammadi S, Hurwitz DJ. Potential impacts 
of nutritional defi ciency of postbariatric patients on 
body contouring surgery. Plast Reconstr Surg. 2008;
122(6):1901–14.  

    21.    Sacks BC, Mattar SG. What plastic surgeons should 
know about bariatric surgery? Semin Plast Surg. 
2006;20(1):9–14.  

      22.    Cintra W, Modolin ML, Gemperli R, Gobbi CIC, 
Faintuch J, Ferreira MC. Quality of life after abdomi-
noplasty in women after bariatric surgery. Obes Surg. 
2008;18(6):728–32.  

   23.   Body contouring after massive weight loss. American 
Society of Plastic Surgeons. 2012 Available at:   http://
www.plasticsurgery.org/Documents/news-resources/
statistics/2012-Plastic-Surgery-Statistics/body-
contouring- after-massive-weight-loss.pdf    . Accessed 
Jan 2015.  

    24.    Reiffel AJ, Jimenez N, Burrell WA, Millet YH, Dent 
BL, Pomp A, Dakin GF, Spector JA. Body contouring 
after bariatric surgery: how much is really being 
done? Ann Plast Surg. 2013;70(3):350–3.  

     25.    Rizzo MR, Paolisso G, Grella R, Barbieri M, Grella 
E, Ragno E, Grella R, Nicoletti G, D’Andrea F. Is der-
molipectomy effective in improving insulin action 
and lowering infl ammatory markers in obese women? 
Clin Endocrinol (Oxf). 2005;63(3):253–8.  

     26.    Robles-Cervantes JA, Espaillat-Pavonessa M, 
Cárdenas-Camarena L, Martínez-Abundis E, 
González-Ortiz M. Dehydroepiandrosterone behavior 
and lipid profi le in non-obese women undergoing 
abdominoplasty. Obes Surg. 2007;17(3):361–4.  

     27.    Giese SY, Bulan EJ, Commons GW, Spear SL, 
Yanovski JA. Improvements in cardiovascular risk 
profi le with large-volume liposuction: a pilot study. 
Plast Reconstr Surg. 2001;108(2):510–9.  

    28.    Esposito K, Giugliano G, Giugliano D. Metabolic 
effects of liposuction - yes or no? N Engl J Med. 
2004;351(13):1354–7.  

    29.    D’Andrea F, Grella R, Rizzo MR, Grella E, Grella R, 
Nicoletti G, Barbieri M, Paolisso G. Changing the 
metabolic profi le by large-volume liposuction: a 

 clinical study conducted with 123 obese women. 
Aesthetic Plast Surg. 2005;29(6):472–8.  

    30.    Busetto L, Bassetto F, Zocchi M, Zuliani F, Nolli ML, 
Pigozzo S, Coin A, Mazza M, Sergi G, Mazzoleni F, 
Enzi G. The effects of the surgical removal of 
 subcutaneous adipose tissue on energy expenditure 
and adipocytokine concentrations in obese women. 
Nutr Metab Cardiovasc Dis. 2008;18(2):112–20.  

     31.    Montoya T, Monereo S, Olivar J, Iglesias P, Díaz 
P. Effects of orlistat on visceral fat after liposuction. 
Dermatol Surg. 2009;35(3):469–74.  

    32.    Klein S, Fontana L, Young VL, Coggan AR, Kilo C, 
Patterson BW, Mohammed BS. Absence of an effect 
of liposuction on insulin action and risk factors for 
coronary heart disease. N Engl J Med. 2004;350(25):
2549–57.  

     33.    Davis DA, Pellowski DM, Davis DA, Donahoo WT. 
Acute and 1-month effect of small-volume suction 
lipectomy on insulin sensitivity and cardiovascular 
risk. Int J Obes (Lond). 2006;30(8):1217–22.  

     34.    Mohammed BS, Cohen S, Reeds D, Young VL, Klein 
S. Long-term effects of large-volume liposuction on 
metabolic risk factors for coronary heart disease. 
Obesity. 2008;16(12):2648–51.  

    35.    Rocha RI, Gemperli R, Modolin MLA, Cintra W, 
Velhote MCP, Ferreira MC. Plastic surgery for read-
justment of body contours of patients who underwent 
bariatric surgery during adolescence. Rev Bras Cir 
Plást. 2012;27(4):588–93.  

   36.    Chang SH, Stoll CR, Song J, Varela JE, Eagon CJ, 
Colditz GA. The effectiveness and risks of bariatric 
surgery: an updated systematic review and meta- 
analysis, 2003–2012. JAMA Surg. 2014;149(3):
275–87.  

    37.    Coughlin K, Bell RM, Bivins BA, Wrobel S, Griffen 
WO. Preoperative and postoperative assessment of 
nutrient intakes in patients who have undergone gas-
tric bypass surgery. Arch Surg. 1983;118(7):
813–6.  

     38.    Cintra W, Modolin M, Faintuch J, Gemperli J, Ferreira 
MC. C-reactive protein decrease after postbariatric 
abdominoplasty. Infl ammation. 2012;35(1):316–20.  

    39.   Cintra Jr W. Mastopexia com inclusão de implantes 
mamários após tratamento cirúrgico da obesidade 
mórbida: avaliação da satisfação das pacientes e resul-
tados cirúrgicos [tesis]. São Paulo: Faculty of 
Medicine, University of São Paulo; 2009. Available 
at:   http://www.teses.usp.br/teses/disponiveis/5/5158/
tde-06042010-153226     Accessed 9 Mar 2015.  

     40.    Fabbrini E, Tamboli RA, Magkos F, Marks-Shulman 
PA, Eckhauser AW, Richards WO, Klein S, Abumrad 
NN. Surgical removal of omental fat does not improve 
insulin sensitivity and cardiovascular risk factors in 
obese adults. Gastroenterology. 2010;139(2):448–55.  

    41.    Marfella R, Grella R, Rizzo MR, Barbieri M, Grella 
R, Ferraraccio F, Cacciapuoti F, Mazzarella G, Ferraro 
N, D’Andrea F, Paolisso G, Nicoletti G. Role of sub-
cutaneous abdominal fat on cardiac function and pro-
infl ammatory cytokines in premenopausal obese 
women. Ann Plast Surg. 2009;63(5):490–5.      

31 C-Reactive Protein Decrease After Postbariatric Abdominoplasty

http://www.plasticsurgery.org/Documents/news-resources/statistics/2012-Plastic-Surgery-Statistics/body-contouring-after-massive-weight-loss.pdf
http://www.plasticsurgery.org/Documents/news-resources/statistics/2012-Plastic-Surgery-Statistics/body-contouring-after-massive-weight-loss.pdf
http://www.plasticsurgery.org/Documents/news-resources/statistics/2012-Plastic-Surgery-Statistics/body-contouring-after-massive-weight-loss.pdf
http://www.plasticsurgery.org/Documents/news-resources/statistics/2012-Plastic-Surgery-Statistics/body-contouring-after-massive-weight-loss.pdf
http://www.teses.usp.br/teses/disponiveis/5/5158/tde-06042010-153226
http://www.teses.usp.br/teses/disponiveis/5/5158/tde-06042010-153226

	31: C-Reactive Protein Decrease After Postbariatric Abdominoplasty
	31.1	 Introduction
	31.2	 Method
	31.3	 Results
	31.4	 Discussion
	References


