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descriptions) that included patients undergoing circumferential contouring of 

the lower trunk, performed as single -step surgery.  

The exclusion criteria were: two-step surgery, circumferential  contouring of 

the upper trunk,  isolated abdominoplasty or buttock l ift ,  and 

circumferential  liposuction without skin resection. We excluded all  studies 

lacking original data and studies in any language other than English or 

French.  

 

Search strategy 

 

Eligible studies were identified from the PubMed and Cochrane Library 

databases using the following keywords combined with Boolean operators:  

«bodylift» OR «body lift» OR «circumferential  body contouring» OR 

«circumferential  abdominoplasty» OR «lower body lift» OR «bodylifting» 

OR «circumferential  contouring» OR «belt lipectomy» OR «circumferential  

dermolipectomy» OR «truncal bodycontouring» OR «circumferential  belt 

lipectomy» OR «circular lipectomy». Reference lists of selected articles were 

also examined to identify additional potentially eligible articles.    

 

Data collection 

 
Data were extracted independently by two researchers (RC, ADR) , and 

disagreements were resolved by a third senior author (NB).  

Data were collected on: authors, publication date, country, type of study and 

level of evidence, number of patients,  indications,  demographic data (body 
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This review provides the first overview of circumferential body contouring 

of the lower trunk, and the various techniques, indications, and complications, 

with analysis of findings in 1,748 operated patien ts.  The majority of 

published series were American and European, in connection with the 

prevalence of obesity on these continents.  

 

Patients eligible for operation 

 

Patients should have stable weight for at least 6[30] or 12[39, 44] months 

before surgery, ideally with BMI < 35 kg/m2[35, 39]. More women than men 

underwent surgery, probably for three main reasons: the global prevalences  

of obesity and overweight are higher in women than in men (13.7% vs. 9.3% 

and 37.3% vs. 35.9%, respectively) [1]; more bariatric surger ies are 

performed on women[2]; and women are more concerned about their 

appearance[54].  

 

Optimal preoperative assessment  

 

Anemia screening and nutrit ional assessment are very important. Surgery is 

often hemorrhagic ,  and anemia should be detected and corrected 

preoperatively[14, 42]  to avoid high transfusion rates [6]. Colwell[36] 

recommended a baseline hemoglobin concentration of 12 g/dl.  

Post-bariatric patients often present nutritional deficiencies (iron, ferrit in, 

hemoglobin, thiamine, 25-OH vitamin D, vitamin A, vitamin B12, zinc, 

selenium, and folate)[55], aggravated by low compliance (60%) with vitamin 
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Thromboprophylaxis  

 

Patients undergoing circumferential  procedures of the  lower trunk should 

always be considered to be at  high risk of thromboembolism[81, 82]. 

Hatef[51] found that enoxaparin administration was associated with a 

decrease in deep venous thrombosis in patients un dergoing circumferential  

abdominoplasty.  For all body contouring procedures, he reported BMI > 30 

kg/m2 ,  hormone therapy, and circumferential  abdominoplasty as risk factors 

for thromboembolism and recommended systematic thromboprophylaxis in 

these cases[51]. Similar results[83] were reported among patients undergoing 

procedures after bariatric surgery with BMIs > 35 kg/m2 .  

Based on this review, we strongly recommend chemoprop hylaxis associated 

with early ambulation and the use of compression stockings (standard 

patients) or pneumatic stockings (high -risk patients).  The risk of phlebitis  is  

slightly higher[51] than for abdominoplasty,  but it  can be reduced by these 

simple measures.  

The timing of administration of the first  dose varied among studies,  with no 

difference in intraoperative blood loss, postoperative bleeding, or 

thromboembolism[51]. Independently of the timing, chemical 

thromboprophylaxis was associated with increased rate s of hematoma[39]  and 

postoperative bleeding[51]. This situation explains why some authors did not 

administer heparin[35]. In our opinion, phlebitis  poses a greater risk than 

does hematoma.  
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Methodological  issues 

 

Our review was limited in that the majority of studies included were low -

evidence studies, e.g. , retrospective series. Only two studies were 

prospective[39, 52] . Data concerning patient characteristics, operative 

techniques,  and outcomes were reasonably well reported, even if means were 

often preferred to raw data; data concerning weight loss before surgery,  

preoperative assessment, use of l iposuction, antibiotic prophylaxis, and 

thromboprophylaxis were poor. Populations wer e fairly heterogeneous ,  with 

differences in patient characteristics and operative techniques among studies.  

Further prospective studies should be designed using  detailed data reporting 

and more strict inclusion criteria.  

Only two studies were excluded because of language[84, 85] , which reduced 

the language bias and rendered our review reasonably comprehensive. Other 

biases included publication bias and detection bias, as most study data were 

analyzed retrospectively.   

 

CONCLUSION 

 

To date, no clear guidelines exist for circumferential lower trunk contouring 

indications and contraindications.  The popularity of these procedures will 

increase over the next few years, in parallel with the worldwide prevalence of 

obesity.  Greater accuracy is requ ired concerning preoperative assessment of 

patients, selected BMI ranges, and preoperative risk evaluation. To achieve 

this accuracy, better -quality studies are required to improve the abili ty to 
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FIGURE LEGENDS 
 

 
 
Figure 1.  Prisma  flow chart  of the systematic review.  Acc
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Figure 2.  Obesity prevalence 

(gamapserver.who.int/gho/interactive_charts/ncd/risk_factors/obesity/atlas.html)  

and geographical  distribution of publications.  
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Figure 3.  Skin patterns of  belt lipectomy (red markings) and lower body l ift  (blue 

markings).  For belt l ipectomy: pattern is higher; superior resection line is 

drawn first at the superior margin of the flank rolls.  For lower body lift:  pattern 

is lower;  inferior resection line is drawn first either inside or at the superior 

margin of the gluteal  cleft.  
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Figure 4.  Different resection depths during posterior step: (1) to the muscular 

fascia,  (2) to the superficial fascia or (3) under the dermis following 

liposuction of both superficial  and deep fat.   
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Figure 6.  Technique of buttock augmentation without flap. a) Point B, locate d at  

the lateral end of the gluteal fold on the inferior resection line, is sutured to 

point  A, located 5 cm medially to point  B on the superior resection line.  b) 

gluteal  augmentation by suturing point B to point A.   
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Table  1  

Presentation of included articles, with level of evidence 

Article Country Study design Evidence 
level 

Number of included 
patients 

Gonzalez-Ulloa [4] Spain Technical 
description V 2 

Vilain and Dubousset 
[5] France Retrospective 

cohort III 150 

Lockwood [6] United States Case Series IV 10 

Lockwood [29] United States Technical 
description V 1 

Hunstad [46] United States Technical 
description V 1 

Carwell and Horton [9] United States Case Series IV 7 

Van Geertruyden [10] Belgium Retrospective 
cohort III 30 

Hamra [26] United States Retrospective 
cohort III 40 

Lockwood [11] United States Technical 
description V 2 

Heddens [30] United States Retrospective 
cohort III 32 

Pascal and Le Louarn 
[14] France Retrospective 

cohort III 40 

Modolin et al. [22] Brazil Retrospective 
cohort III 12 

Morales Gracia [23] Mexico Retrospective 
cohort III 39 

Aly et al. [31] United States Retrospective 
cohort III 32 

Pascal and Le Louarn 
[32] France Retrospective 

cohort III 100 

Cormenzana and 
Samprón [28] Spain Retrospective 

cohort III 20 

Rohde and Gerut [33] United States Retrospective 
cohort III 62 

Van Huizum et al. [27] Netherlands Retrospective 
cohort III 21 

Sozer et al. [34] United States Retrospective 
cohort III 20 

Centeno [20] United States Retrospective 
cohort III 21 

Nemerofsky et al. [35] United States Retrospective III 200 
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR4
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR28
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR33
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR27
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR34
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR20
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR35
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Article Country Study design Evidence 
level 

Number of included 
patients 

cohort 

Rohrich et al. [21] United States Retrospective 
cohort III 151 

Strauch et al. [19] United States Retrospective 
cohort III 75 

Colwell and Borud 
[36] United States Retrospective 

cohort III 18 

Davison et al. [49] United States Case Series IV 3 

Aly et al. [50] United States Technical 
description V 0 

Hatef et al. [51] United States Retrospective 
cohort III 65 

Shermak et al. [45] United States Retrospective 
cohort III 57 

Jones and Toft [47] United 
Kingdom 

Retrospective 
cohort III 16 

Dini et al. [48] Italy Retrospective 
cohort III 41 

Kolker and Lampert 
[37] United States Retrospective 

cohort III 24 

Vico et al. [38] Belgium Retrospective 
cohort III 80 

Koller and Hintringer 
[15] Austria Retrospective 

cohort III 50 

Koller and Hintringer 
[16] Austria Letter to the 

editor V 1 

Koller et al. [52] Austria Prospective 
cohort II 27 

Kitzinger et al. [39] Austria Prospective 
cohort II 50 

Buchanan et al. [40] United States Retrospective 
cohort III 35 

Baca et al. [41] United States Retrospective 
cohort III 59 

Aly et al. [44] United States Technical 
description V 1 

De Runz et al. [42, 64] France Retrospective 
cohort III 55 

Koller [18] Austria Letter to the 
editor V 1 

Srivastava et al. [43] United States Retrospective 
cohort III 97 
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR21
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR19
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR36
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR49
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR50
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR51
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR45
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR47
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR48
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR37
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR38
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR15
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR16
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR52
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR39
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR40
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR41
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR44
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR42
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR64
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR18
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR43
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Table  4  

Indications and operative techniques 

Article Indication Patient 
positioning 

Operative 
technique 

Buttock 
augmentation 

Buttock 
Resection 

depth 
Liposuction 

Gonzalez-
Ulloa [4] 

Post 
pregnancy, 
obese, post-
diet weight 
loss 

Supine then 
prone 

Belt 
lipectomy No Muscular 

fascia No 

Vilain and 
Dubousset 
[5] 

Post-diet 
weight loss 

Supine then 
prone 

Belt 
lipectomy No Muscular 

fascia No 

Lockwood 
[6] 

Truncal 
excess 
(normal 
weight) 

Supine then 
twice lateral 

Lower 
body lift NO Superficial 

Fascial Yes 

Lockwood 
[29] 

Truncal 
excess 
(normal 
weight) 

Supine then 
twice lateral 

Lower 
body lift No Superficial 

Fascial Yes 

Hunstad [46] Obese Supine then 
prone 

Belt 
lipectomy No Muscular 

fascia Yes 

Carwell and 
Horton [9] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Prone then 
supine 

Belt 
lipectomy No Muscular 

fascia Yes 

Van 
Geertruyden 
[10] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Prone then 
supine 

Belt 
lipectomy No Muscular 

fascia Yes 

Hamra [26] 

Post 
pregnancy, 
massive 
weight loss 

Supine then 
twice lateral 

Belt 
lipectomy No Muscular 

fascia Yes 

Lockwood 
[11] 

Massive 
weight loss 

Supine then 
twice lateral 

Lower 
body lift No Superficial 

Fascial Yes 

Heddens 
[30] 

Bariatric 
surgery or 
diet 

Prone then 
supine OR 
Supine then 
twice lateral 

Belt 
lipectomy No Muscular 

fascia Yes 

Pascal and 
Le Louarn 
[14] 

Massive 
weight loss 

Prone then 
supine 

Lower 
body lift 

Autologous 
flap 

Muscular 
fascia Yes 
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR4
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR5
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR6
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR29
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR46
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR9
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR10
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR26
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR11
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR30
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR14


http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR22
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR23
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR31
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR32
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR28
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR33
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR27
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR34
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR20
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR35
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR21
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Article Indication Patient 
positioning 

Operative 
technique 

Buttock 
augmentation 

Buttock 
Resection 

depth 
Liposuction 

excess 
(normal 
weight) 

Strauch et al. 
[19] 

Massive 
weight loss 
(bariatric 
surgery) 

Supine then 
prone 

Belt 
lipectomy No Superficial 

Fascia NR 

Colwell and 
Borud [36] 

Massive 
weight loss 
(bariatric 
surgery) 

Prone then 
supine 

Lower 
body lift 

Autologous 
flap 

Muscular 
fascia NR 

Davison et 
al. [49] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Supine then 
twice lateral 

Belt 
lipectomy No Muscular 

fascia NR 

Aly et al. 
[50] NR Supine then 

twice lateral 
Belt 
lipectomy No 

Superficial 
or 
muscular 
fascia 

Yes 

Hatef et al. 
[51] NR NR 

Lower 
body lift or 
belt 
Lipectomy 

NR NR NR 

Shermak et 
al. [45] 

Massive 
weight loss NR Lower 

body lift NR NR NR 

Jones and 
Toft [47] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Twice 
lateral then 
supine 

Lower 
body lift No Superficial 

Fascia Yes 

Dini et al. 
[48] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Prone then 
supine 

Lower 
body lift 

Autologous 
flap 

Muscular 
fascia Yes 

Kolker and 
Lampert 
[37] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Prone then 
supine 

Lower 
body lift No Muscular 

fascia Yes 

Vico et al. 
[38] 

Massive 
weight loss 
(bariatric 

Prone then 
supine 

Lower 
body lift No Muscular 

fascia NR 
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR19
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR36
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR49
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR50
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR51
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR45
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR47
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR48
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR37
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Article Indication Patient 
positioning 

Operative 
technique 

Buttock 
augmentation 

Buttock 
Resection 

depth 
Liposuction 

surgery or 
diet) 

Koller and 
Hintringer 
[15] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Prone then 
supine 

Lower 
bodylift Without flap Superficial 

Fascia NR 

Koller and 
Hintringer 
[16] 

NR Prone then 
supine 

Lower 
body lift Without flap Superficial 

Fascia NR 

Koller et al. 
[52] 

Massive 
weight loss 
(bariatric 
surgery) 

Prone then 
supine 

Lower 
body lift NR Superficial 

Fascia NR 

Kitzinger et 
al. [39] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Prone then 
supine 

Lower 
body lift No Superficial 

Fascia NR 

Buchanan et 
al. [40] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Supine then 
prone 

Lower 
body lift No Muscular 

fascia Yes 

Baca et al. 
[41] 

Non post-
bariatric 
surgery 

NR Lower 
body lift NR NR Yes 

Aly et al. 
[44] 

massive 
weight loss; 
normal 
weight or 
overweight 

Supine then 
twice lateral 

Belt 
lipectomy No 

Superficial 
or 
muscular 
fascia 

Yes 

De Runz et 
al. [42, 64] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Prone then 
supine 

Lower 
body lift 

Autologous 
flap 

Muscular 
fascia Yes 

Koller [18] Massive 
weight loss 

Prone then 
supine 

Lower 
body lift No Skin-only 

resection Yes 

Srivastava et 
al. [43] 

Massive 
weight loss 
(bariatric 
surgery or 
diet) 

Prone then 
supine 

Lower 
body lift 

±Autologous 
flap 

Muscular 
fascia NR 
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR15
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR16
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR52
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR39
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR40
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR41
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR44
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR42
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR64
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR18
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR43
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NR not reported 

Operative technique: techniques were classified as «Lower body lift» when the scar was 
situated at the bikini-line, as «Belt lipectomy» when the scar was situated at the waistline 
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Table  6  

Antibiotic prophylaxis 

Article Antibiotic 
prophylaxis 

Pre-
operative 

Intra-
operative 

Post-
operative Molecule Posology 

Gonzalez-
Ulloa [4] NR NR NR NR NR NR 

Vilain and 
Dubousset [5] Yes No No Yes Penicillin NR 

Lockwood [6] Yes NR NR NR Cephalexin 
(C1G) NR 

Lockwood 
[29] Yes NR NR Yes Cephalexin 

(C1G) NR 

Hunstad [46] Yes NR NR Yes NR NR 
Carwell and 
Horton [9] NR NR NR NR NR NR 

Van 
Geertruyden 
[10] 

Yes No Yes No NR NR 

Hamra [26] Yes NR NR Yes NR NR 
Lockwood 
[11] Yes Yes Yes Yes NR NR 

Heddens [30] NR NR NR NR NR NR 
Pascal and Le 
Louarn [14] Yes No Yes Yes NR NR 

Modolin et al. 
[22] Yes No Yes No Cephalothin 

(C1G) 
2 g intra-
operatively 

Morales 
Gracia [23] Yes No Yes No Cephalothin 

(C1G) 
1 g intra-
operatively 

Aly et al. [31] NR NR NR NR NR NR 
Pascal and Le 
Louarn [32] Yes No Yes Yes NR NR 

Cormenzana 
and Samprón 
[28] 

NR NR NR NR NR NR 

Rohde and 
Gerut [33] NR NR NR NR NR NR 

Van Huizum 
et al. [27] NR NR NR NR NR NR 

Sozer et al. 
[34] NR NR NR NR NR NR 

Centeno [20] Yes No Yes Yes NR NR 
Nemerofsky 
et al. [35] Yes NR NR Yes NR NR 
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR4
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR5
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR6
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR29
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR46
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR9
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR10
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR26
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR11
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR30
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR14
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR22
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR23
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR31
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR32
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR28
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR33
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR27
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR34
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR20
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR35
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Article Antibiotic 
prophylaxis 

Pre-
operative 

Intra-
operative 

Post-
operative Molecule Posology 

Rohrich et al. 
[21] Yes Yes NR NR NR NR 

Strauch et al. 
[19] Yes No Yes Yes Cefazolin 

(C1G) 
1 g intra-
operatively 

Colwell and 
Borud [36] Yes No Yes Yes NR NR 

Davison et al. 
[49] NR NR NR NR NR NR 

Aly et al. [50] NR NR NR NR NR NR 
Hatef et al. 
[51] NR NR NR NR NR NR 

Shermak et al. 
[45] NR NR NR NR NR NR 

Jones and 
Toft [47] Yes No Yes Yes Cefuroxime 

(C2G) 
1,5 g intra-
operatively 

Dini et al. 
[48] Yes No Yes Yes NR NR 

Kolker and 
Lampert [37] NR NR NR NR NR NR 

Vico et al. 
[38] Yes No Yes Yes Cefazolin 

(C1G) 

1 g intra-
operatively, 
1 g ×3/day 
during 24 h after 
surgery 

Koller and 
Hintringer 
[15] 

NR NR NR NR NR NR 

Koller and 
Hintringer 
[16] 

NR NR NR NR NR NR 

Koller et al. 
[52] NR NR NR NR NR NR 

Kitzinger et 
al. [39] Yes No Yes Yes Cefuroxime 

(C2G) 

2 g intra-
operatively, 
2g × 2/day 
during 3 days 
after surgery 

Buchanan et 
al. [40] NR NR NR NR NR NR 

Baca et al. 
[41] NR NR NR NR NR NR 

Aly et al. [44] NR NR NR NR NR NR 
De Runz et al. 
[42, 64] Yes No Yes No Cefazolin 

(C1G) NR 
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR21
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR19
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR36
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR49
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR50
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR51
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR45
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR47
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR48
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR37
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR38
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR15
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR16
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR52
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR39
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR40
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR41
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR44
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR42
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR64
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Article Antibiotic 
prophylaxis 

Pre-
operative 

Intra-
operative 

Post-
operative Molecule Posology 

Koller [18] NR NR NR NR NR NR 
Srivastava et 
al. [43] NR NR NR NR NR NR 

NR not reported, C1G first-generation cephalosporin, C2G second-generation cephalosporin 
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR18
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR43
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Table  7  

Thrombo-prophylaxis 

Article Early 
deambulation 

Compression 
stockings 

Pneumatic 
stockings Chemioprophylaxis Molecule 

Gonzalez-
Ulloa [4] NR NR NR NR   

Vilain and 
Dubousset 
[5] 

Yes NR NR NR   

Lockwood 
[6] NR NR NR NR   

Lockwood 
[29] NR NR NR NR   

Hunstad 
[46] NR NR NR NR   

Carwell and 
Horton [9] NR No Yes No   

Van 
Geertruyden 
[10] 

Yes Yes No Yes LMWH 

Hamra [26] NR Yes No No   

Lockwood 
[11] NR NR NR NR   

Heddens 
[30] Yes Yes No No   

Pascal and 
Le Louarn 
[14] 

Yes Yes No Yes LMWH 

Modolin et 
al. [22] NR Yes No Yes LMWH 

Morales 
Gracia [23] Yes NR NR Yes UH 

(5000UI/day) 
Aly et al. 
[31] Yes No Yes ± UH 

Pascal and 
Le Louarn 
[32] 

Yes Yes No Yes LMWH 

Cormenzana 
and 
Samprón 
[28] 

NR NR NR NR   

Rohde and 
Gerut [33] NR NR NR NR   

Van Huizum NR NR NR NR   
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR4
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR5
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR6
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR29
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR46
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR9
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR10
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR26
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR11
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR30
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR14
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR22
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR23
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR31
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR32
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR28
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR33
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Article Early 
deambulation 

Compression 
stockings 

Pneumatic 
stockings Chemioprophylaxis Molecule 

et al. [27] 
Sozer et al. 
[34] NR NR NR NR   

Centeno 
[20] Yes No Yes ± LMWH or 

Fondaparinux 
Nemerofsky 
et al. [35] Yes No Yes No   

Rohrich et 
al. [21] Yes No Yes Yes 

LMWH 
(Enoxaparin 
3000UIx2/day) 
until hospital 
discharge 

Strauch et 
al. [19] Yes No Yes Yes 

LMWH until 
hospital 
discharge 

Colwell and 
Borud [36] Yes No Yes No   

Davison et 
al. [49] NR NR NR NR   

Aly et al. 
[50] NR NR NR NR   

Hatef et al. 
[51] NR NR NR ± LMWH 

Shermak et 
al. [45] NR NR NR NR   

Jones and 
Toft [47] Yes No Yes No   

Dini et al. 
[48] Yes NR NR Yes 

LMWH for 
1 week after 
hospital 
discharge 

Kolker and 
Lampert 
[37] 

Yes Yes No No   

Vico et al. 
[38] NR NR NR Yes 

LMWH 
(Enoxaparin 
4000UI/day) 

Koller and 
Hintringer 
[15] 

NR NR NR NR   

Koller and 
Hintringer 
[16] 

NR NR NR NR   

Koller et al. NR NR NR NR   
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http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR27
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR34
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR20
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR35
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR21
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR19
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR36
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR49
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR50
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR51
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR45
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR47
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR48
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR37
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR38
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR15
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR16


 47 

Article Early 
deambulation 

Compression 
stockings 

Pneumatic 
stockings Chemioprophylaxis Molecule 

[52] 

Kitzinger et 
al. [39] NR Yes No Yes 

LMWH for 
6 weeks after 
hospital 
discharge 

Buchanan et 
al. [40] NR No Yes Yes 

UH 
(5000 UI/day) 
or LMWH 
(Enoxaparin 
4000 UI/day) 
for 2 days 

Baca et al. 
[41] NR NR NR NR   

Aly et al. 
[44] Yes NR NR NR   

De Runz et 
al. [42, 64] Yes Yes No Yes 

LMWH 
(Enoxaparin 
4000 UI/day) 
for 2 weeks 
after hospital 
discharge 

Koller [18] NR NR NR NR   

Srivastava et 
al. [43] NR NR NR NR   

NR not reported, LMWH low molecular weight heparin, UH unfractionated heparin 

 

Acc
ep

te
d 

m
an

us
cr

ipt

http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR52
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR39
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR40
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR41
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR44
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR42
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR64
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR18
http://link.springer.com/article/10.1007%2Fs00266-016-0660-7#CR43



