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ABSTRACT 

 

BACKGROUND: Abdominoplasty is becoming increasingly more common, with 

seroma being the most frequent complication. Suction drains are used very often as a 

method to prevent seroma formation and it has been suggested that techniques using 

Scarpa fascia preservation and closed-suction drains have lower seroma rates than other 

approaches. However few studies have addressed parameters that may affect drain 

efficiency. A prospective comparative study was conducted to determine if applying two 

or three closed-suction drains, after an abdominoplasty with Scarpa fascia preservation, 

has any effect on several outcomes. 

METHODS: This was a single-center study conducted from September 2016 to 

March 2019. Patients were allocated according to choice to one of the two surgeons 

involved in the study, each responsible for one group: abdominoplasty with Scarpa 

fascia preservation with two closed-suction drains placed postoperatively (group A) or 

with three closed-suction drains (group B). A comparative analysis of selected variables 

was done between both groups, including time to drain removal, total and daily drain 

output, duration of hospital stay, emergency department visit, readmission to the 

hospital, secondary surgical procedure, and incidence of postoperative local and 

systemic complications. 

RESULTS: A total of 73 abdominoplasties with Scarpa fascia preservation were 

performed in women (group A, 33 patients; group B, 40 patients). General 

characteristics of group A and B were similar. There were no statistically significant 

differences between groups in any of the determined variables, namely main outcomes 

(total and daily drain output, time to drain removal) or complications (local or systemic). 
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CONCLUSIONS: Our results suggest that using three closed-suction drains 

postabdominoplasty with Scarpa fascia preservation has no advantages in total and daily 

drain output, time to drain removal or complications when compared with the usual two 

drains approach. 

 

 

Level of Evidence: Level II 

 

KEY WORDS: abdominoplasty, Scarpa fascia preservation, suction drain, drain number, 

drain efficiency 
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INTRODUCTION 

 

Abdominoplasty is amongst the most common cosmetic surgical procedures, and 

like the majority of surgical interventions, it has seen several innovations in the past few 

decades, mainly in order to reduce complications and improve patient satisfaction.1-6 

Being seroma the most frequent complication associated with abdominoplasty, with an 

incidence ranging from 5 to 50%,4, 6-14 this is often the focus when evaluating new 

techniques and approaches. 

Suction drains are frequently used postabdominoplasty, as a method to prevent 

seroma formation.4, 13, 15-17 The widest survey on abdominoplasty, by Matarasso et al., 

reported that 98% of inquired surgeons used suction drains on their approach.15 In the 

largest clinical series published, with 1008 abdominoplasties over an 11 years period, all 

6 surgeons involved used suction drains.4  

It has been shown that using abdominoplasty with Scarpa fascia preservation has 

several important advantages, as it significantly reduces drain output and time to drain 

removal, as well as seroma rates,6, 18-22 while also avoiding long drainers completely and 

providing identical aesthetic results.6, 22 Quaba et al. reported that techniques using 

Scarpa fascia preservation and closed-suction drains in the postoperative period have 

the lowest seroma rates in the literature (0 to 2.5%), when compared with studies using 

traditional abdominoplasty with drains (5 to 19%), progressive tension sutures without 

use of drains (0.2 to 8.8%) or Scarpa fascia preservation and no use of drains (7.7%).5 

Two clinical series analysing techniques using Scarpa fascia preservation and no-drains 

have both failed in accomplishing seroma rates as low as the ones registered with the 

use of Scarpa sparing techniques with drains.5, 23 Several studies have shown that using 
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progressive tension “quilting” sutures significantly reduces the rates of seroma2, 14, 24 

and renders drains unnecessary,1, 3 but this method requires additional training, 

increases intraoperative time and does not achieve seroma rates as low as the ones 

obtained with Scarpa sparing and drains.3, 13, 24  

The fact is that closed suction drains are still widely used and should be 

considered whenever dead space is created.16, 17 However, few studies have addressed 

parameters that may affect drain efficiency. There are no studies comparing the 

intensity of drain vacuum in abdominal procedures. Due to lack of studies, the optimal 

parameters for closed-suction drain use are not well known and its use and care, by 

surgeons, nurses, and caregivers, may be inconsistent. 

To the best of our knowledge, there are no studies on the number of drains and 

on what might be the best approach to use in abdominoplasty. Our study aims to clarify 

this matter with a prospective comparative study to determine if applying two or three 

closed-suction drains, after an abdominoplasty with Scarpa fascia preservation, has any 

effect on several outcomes. 

 

PATIENTS AND METHODS 

 

This was a prospective comparative study, at a single institution, conducted in 

Porto, Portugal, at Hospital of Santa Casa da Misericórdia de Lousada, from September 

2016 to March 2019. Approval was granted by the Ethical Committee of this institution 

and Informed Consent was given by all involved patients. 

Seventy-three consecutive patients who sought treatment with the involved 

surgeons were selected. Eligibility criteria were: female patients who presented 
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abdominal deformity, marked by excess abdominal skin and adipose tissue with muscle 

laxity, and met the criteria for a full abdominoplasty with umbilical transposition 

(Psillakis types III and IV and Matarasso types III and IV).25, 26 Exclusion criteria were: 

significantly elevated operative health risks, bariatric patients without weight 

stabilization for at least 6 months, patients who anticipate future pregnancy, and 

patients with a body mass index over 30 kg/m2, except those with previous bariatric 

surgery. Active smokers were instructed to stop smoking or to reduce smoking to 3 

cigarettes per day 6 weeks before surgery, being considered as active smokers. 

Two fully trained surgeons were involved in the study. Patients were allocated to 

each surgeon according to patient choice, but both surgeons worked together during all 

surgeries, differing on who was the main surgeon. Surgeon A performed an 

abdominoplasty with Scarpa fascia preservation and using two suction drains 

postoperatively (Group A), while Surgeon B performed the exact same surgical 

procedure with the sole difference of using three suction drains (Group B). The 

anatomical areas where drains were placed in each group are shown in Figure 1. 

Data were extracted from patients’ clinical charts, which included general 

demographics and clinical characteristics, intraoperative details, postoperative regimen, 

complications, and follow-up. 

 

Surgical Methods 

All patients routinely received preoperative enoxaparin (40mg/day 

subcutaneously during the hospital stay starting at least 2hours before surgery) and 

broad-spectrum intravenous antibiotics. The surgical procedure began with preparing 

and draping the patient under general anaesthesia. All patients were submitted to a full 
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abdominoplasty with umbilical transposition, rectus abdominis plication and 

preservation of the Scarpa fascia and the deep fat compartment in the infraumbilical 

area (the abdominal flap was dissected by electrocautery in two different planes: pre-

Scarpa fascia in the lower abdomen and pre-muscular in the epigastric region and 

infraumbilical midline). Both the preoperative markings and the surgical technique of 

this procedure are well described elsewhere.6, 20, 22 

The diathermocoagulation device used was ERBE VIO 300 S (Erbe Elektromedizin 

GmbH; Tuebingen, Germany), set to program 6, effect 4, with coagulation and cut 

regulated to 60, spray mode deactivated. The settings were always the same for both 

surgeons and for all the procedures.  

Liposuction was limited to the flanks and no additional procedures were 

performed in the same operative time. No quilting sutures were used. 

Two closed-suction drains were used in group A, placed in the right and left iliac 

fossae and in group B an additional third closed-suction drain was placed extending to 

the epigastric area (Figure 1). Drains used were VyDrain 600ml, with an initial vacuum 

pressure of 900 mbar (Vygon; Ecouen, France), together with a Redon drainage tube of 

50 cm, 15 cm of which are double perforated (Braun; Melsungen, Germany). 

The procedure did not differ in any other aspects between both groups. 

Compression garments were routinely used and applied in the operating room and the 

patients were motivated to ambulate on the first postoperative day. Drains were 

routinely removed when the patient was ambulatory and the single drain output was 

equal or less than 50 ml, collected over 24 hours, but were never removed during the 

first 24 hours. At least for the following 6 weeks, compression garments were used and 

strenuous activity was avoided. 
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Outcomes 

The outcomes measured and analysed in this study included time to drain 

removal, total and daily volume of drain output, duration of hospital stay, emergency 

department visit, readmission to the hospital, secondary surgical procedure, and 

incidence of postoperative complications. The complications were defined as local or 

systemic. Systemic complications were defined as thromboembolic events, namely deep 

vein thrombosis or pulmonary thromboembolism. Local complications were defined as 

seroma, hematoma/bleeding, wound infection, wound dehiscence, and cutaneous 

necrosis. Seroma and hematoma were defined as a subcutaneous abdominal wall fluid 

collection evident on physical examination after drain removal that was successfully 

aspirated at least once (non-hematic clear fluid or hematic fluid, respectively); physical 

examination was considered suggestive of fluid collection when there was one of the 

following signs: erythema of the skin or scar, a visible distension, or a palpable 

tumefaction on the operated area with wave sign. If this was the case, a percutaneous 

puncture with a 21-gauge needle and a 20ml syringe was performed, for diagnosis and 

eventually for aspiration. Patients with liquid collections were examined within a week. 

Drain output volume was registered daily, at the same time of day, by a nurse 

and all the patients were observed by one of the two surgeons daily until discharge. 

Patients were observed by one of the two surgeons at 1, 2, 3 and 4 weeks, and 2 and 3 

months after surgery. 

  

Statistical Analysis 

Data were analysed using IBM SPSS version 21 software package (SPSS Inc.; 

Chicago, IL, USA). Normally distributed continuous variables were tested for normal 
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distribution and homogeneity of variance (Shapiro-Wilk and Levene tests respectively) 

and are presented as mean ± standard deviation. Non-parametric continuous and 

ordinal variable is described as mean ± standard deviation (median). Nominal categorical 

variables are described as percentages. T-Student and Mann-Whitney U tests were used 

to analyse continuous variables. χ2 test was applied to analyse categorical variables. The 

probability level of 0.05 was used for rejection of the null hypothesis. 

 

RESULTS 

 

A total of 73 abdominoplasties with Scarpa fascia preservation were performed. 

In 33 patients, 2 closed-suction drains were used (group A) and in 40 patients, 3 closed-

suction drains (group B).  

The patients’ general characteristics are summarized in Table 1 and did not differ 

significantly between groups. In group A, 7 patients had comorbidities, namely arterial 

hypertension, hypothyroidism (2 patients), venous insufficiency (2 patients), asthma, 

chronic obstructive pulmonary disease, and Crohn’s disease; 22 patients had previous 

abdominal surgeries (c-section: 12 patients of which 7, 3 and 2 patients had one, two or 

three procedures; tubal ligation: 7 patients; total hysterectomy: 2 patients; 

appendectomy: 2 patients; hernia repair: 3 patients; and laparoscopic cholecystectomy: 

2 patients); and 1 patient had previous bariatric surgery, having performed a 

laparoscopic sleeve gastrectomy. In group B, there were 4 patients with comorbidities, 

namely arterial hypertension (2 patients), Diabetes Mellitus type 1, and hypothyroidism; 

18 patients had previous abdominal surgery (c-section: 13 patients, of which 5, 7 and 1 

had one, two or three procedures; tubal ligation: 2 patients; total hysterectomy: 2 
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patients; oophorectomy: 1 patient; and hernia repair: 1 patient); and 2 patients had 

previous bariatric surgery (a laparoscopic Roux-en-Y gastric bypass and a laparoscopic 

adjustable gastric banding). In both groups, all the smokers reduced their consumption 

to 3 or less cigarettes per day 6 weeks prior to surgery.  

Outcomes are summarized in Table 2 and Table 3. Figure 2 represents the daily 

evolution of drain output. Both, total and daily drain outputs, were lower in group B 

than in group A, although without significant statistical difference (p>0.05). Time until 

drain removal and duration of hospital stay are identical for every patient, since there 

was no other reason to prolong the hospitalization, being the patients discharged at the 

time of drain removal. None of the analysed outcomes had statistically significant 

differences between groups, even though group B tended to have a lower incidence of 

complications, namely seroma, hematoma, infection, wound dehiscence and DVT/PE. 

Group B had a higher incidence of necrosis and reoperation, but still without significant 

statistical difference. 

In group A, complications were located as follows: among the 5 patients who 

developed seroma, 3 were located in the medial hypogastrium, 1 in the epigastrium and 

1 in the umbilical region; hematomas were suprapubic (1 patient) or adjacent to the left 

drain perforation (1 patient); 1 patient had an infection in the umbilical region; wound 

dehiscence occurred mainly in the umbilical suture (5 patients), with 1 case in the 

inferior horizontal suture; cutaneous necrosis occurred in the umbilicus (1 patient); and 

1 patient had an episode of deep venous thrombosis in the left leg.  

In group B, complications were located as follows: 2 patients developed seroma 

in the epigastrium, 1 patient in the hypogastrium and 1 patient in the suprapubic region; 

1 patient had a hematoma of the flank; no infections were identified; of the 4 patients 
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who developed wound dehiscence, 3 were located in the inferior horizontal suture, and 

1 in the umbilical suture; cutaneous necrosis occurred in the umbilicus (2 patients); no 

vascular complications were reported.  

It is important to highlight that all the fluid collections were of low volume (some 

as low as 15 ml of aspirated fluid) and resolved uneventfully with percutaneous 

aspirations in the office except for one case. This refers to a patient in group B who was 

reoperated during hospitalization, due to a hematoma of the flank, detected 

postoperatively, before hospital discharge. Neither of the groups registered emergency 

department visits or readmissions to the hospital. There were no deaths. 

 

DISCUSSION 

 

This prospective comparative study provides evidence that using 2 or 3 drains 

after abdominoplasty with Scarpa fascia preservation has no clinical important or 

statistically significant effects on the main outcomes (total and daily drain output, time 

to drain removal) or complications (local or systemic).  

Closed-suction drains are still viewed as an important part of reconstructive and 

cosmetic surgery whenever dead space is created16, 17 and have been one of the most 

accepted and used means of prevention of wound complications in abdominoplasty.13 

Being seroma the most common complication of abdominoplasty, the authors consider 

the use of drains, along with other precautions taken simultaneously, an advantage to 

reduce complications. As we have already pointed out, there are not many studies, 

either clinical or in vitro, analysing factors that may be relevant to improve suction drain 

efficiency. A systematic review on seroma prevention when potential spaces are 
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surgically created, as it is the case after a full abdominoplasty, has demonstrated that 

drains reduce seroma formation.16 The criteria used for drain removal is important for 

maximizing its efficiency. The utilization of a volume-dependent criteria for drain 

removal rather than a time-dependent criteria is more effective for seroma prevention16 

considering a volume from 30 to 50 ml per 24 hours. Concerning intensity of drain 

vacuum, there are no studies published in the abdomen, but three randomized 

controlled trials involving 304 patients submitted to breast surgery, using two vacuum 

levels, high and low, did not show a significant effect of vacuum level in the analysed 

outcomes.27-29 Similar results were found in the present study, as group B operative field 

was exposed to a 50% higher total vacuum level than that of group A and no significant 

differences on the main outcomes or complications were observed. However, high-

vacuum drainage (i.e. increased pressure differentials) has been proven to optimize fluid 

flow rate in an in vitro study.17 Despite the fact that there is no statistically significant 

differences between groups regarding total or daily drain output and seroma and 

hematoma incidences, there is a tendency for lower volumes and the fluid collections 

considered together (hematoma plus seroma) are 50% lower when three drains are 

used. A larger study population may clarify this issue. 

One issue that is not addressed in most papers is the amount of fluid collected in 

the reservoir and the possible effect on drain efficiency. Other important issues which 

need to be clarified in clinical settings are: drain size and tubing length. A recent in vitro 

study analysed these variables and concluded that drain performance increases with 

perforated drains, increased intracavitary tubing length, decreased extracavitary tubing 

length and increased tubing diameter, being proportional to the negative pressure 

generated by the evacuator.17 The evacuator fill will have 50% less negative pressure as 
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it reaches 25% of its capacity.17 This may differ according to the evacuator volume.17 

Nevertheless, it is something that should be taken into account by the surgeon using 

suction drains after an abdominoplasty. Clinical studies with patients submitted to a full 

abdominoplasty are needed to further clarify these important issues, preferably 

prospective, comparative and controlled. 

This study was done with patients submitted to a full abdominoplasty with 

Scarpa fascia preservation, using bovie dissection with the same settings, and a criterion 

for drain removal of 50 ml per 24 hours per drain. When compared to a previously 

published randomized controlled trial by the same surgeons,22 who used dissection with 

an avulsion technique described by Vasconez30  and a drain removal criteria of 30 ml per 

24 hours per drain, we can verify an important evolution and advantage, since lower 

drain volumes (total an daily) and consequentially earlier drain removal were achieved. 

Indeed, time to drain removal was reduced from 3 to 2 days, representing an important 

enhancement of patient recovery and comfort. Nevertheless, the seroma rate increased 

from 2.5%, in the aforementioned study,22 to 10 to 15 % in the present study, for group 

A and B, respectively. This may be a consequence of the fact that drains were removed 

with a volume criterion of 50 ml per 24 hours. On the other hand, these were low volume 

seromas with no impact on the final result, in agreement with previous findings stating 

that seromas below 80 ml are not clinically problematic.13 Further studies, ongoing at 

our department, evaluating the effects of the dissection method and volumetric criteria 

for drain removal (30 versus 50 ml) on seroma rate incidence will allow for a better 

interpretation of these results. 

 This is the first prospective comparative clinical study on the number of drains in 

abdominoplasty with Scarpa fascia preservation. The clinical profile of the patients 
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included in this study is representative of the usual candidate for a full abdominoplasty 

- female, forty, with previous abdomen surgery, mainly c-section. Moreover, all 

surgeries were approached with the same surgical technique, using the same 

electrocoagulation device with the same settings, and with no concomitant procedures 

in the same operative time, by both surgeons working together during all surgeries, only 

differing on who was the main surgeon, performing a surgical technique and 

postoperative treatment protocol identical in all aspects, expect the number of drains 

used.  

 

CONCLUSIONS 

  

Based on a comparative prospective study, our results suggest that using three 

closed-suction drains postabdominoplasty with Scarpa fascia preservation has no 

advantages in total and daily drain output, time to drain removal or complications (local 

or systemic) when compared with the usual two drains approach. Further clinical studies 

are essential to clarify other determinants of suction drain efficiency. 

 

ACKNOWLEDGMENTS 

 

The authors thank Marco Rebelo, M.D., for the help in collecting patient’ data 

and collaborating with this study, and Isabel Bartosch, M.D., for providing the original 

drawing used in this article. 



19 
 

REFERENCES 

1. Antonetti JW, Antonetti AR. Reducing seroma in outpatient abdominoplasty: 

analysis of 516 consecutive cases. Aesthet Surg J 2010; 30: 418-425. 

2. Di Martino M, Nahas FX, Barbosa MV, et al. Seroma in lipoabdominoplasty and 

abdominoplasty: a comparative study using ultrasound. Plast Reconstr Surg 2010; 126: 

1742-1751. 

3. Pollock TA, Pollock H. Progressive tension sutures in abdominoplasty: a review of 

597 consecutive cases. Aesthet Surg J 2012; 32: 729-742. 

4. Neaman KC, Armstrong SD, Baca ME, et al. Outcomes of traditional cosmetic 

abdominoplasty in a community setting: a retrospective analysis of 1008 patients. Plast 

Reconstr Surg 2013; 131: 403e-410e. 

5. Quaba AA, Conlin S, Quaba O. The no-drain, no-quilt abdominoplasty: a single-

surgeon series of 271 patients. Plast Reconstr Surg 2015; 135: 751-760. 

6. Costa-Ferreira A, Marco R, Vasconez L, et al. Abdominoplasty With Scarpa Fascia 

Preservation. Ann Plast Surg 2016; 76 Suppl 4: S264-274. 

7. Grazer FM, Goldwyn RM. Abdominoplasty assessed by survey, with emphasis on 

complications. Plast Reconstr Surg 1977; 59: 513-517. 

8. van Uchelen JH, Werker PM, Kon M. Complications of abdominoplasty in 86 

patients. Plast Reconstr Surg 2001; 107: 1869-1873. 

9. Kryger ZB, Fine NA, Mustoe TA. The outcome of abdominoplasty performed 

under conscious sedation: six-year experience in 153 consecutive cases. Plast Reconstr 

Surg 2004; 113: 1807-1817; discussion 1818-1809. 



20 
 

10. Kim J, Stevenson TR. Abdominoplasty, liposuction of the flanks, and obesity: 

analyzing risk factors for seroma formation. Plast Reconstr Surg 2006; 117: 773-779; 

discussion 780-771. 

11. Stewart KJ, Stewart DA, Coghlan B, et al. Complications of 278 consecutive 

abdominoplasties. J Plast Reconstr Aesthet Surg 2006; 59: 1152-1155. 

12. Neaman KC, Hansen JE. Analysis of complications from abdominoplasty: a review 

of 206 cases at a university hospital. Ann Plast Surg 2007; 58: 292-298. 

13. Andrades P, Prado A, Danilla S, et al. Progressive tension sutures in the 

prevention of postabdominoplasty seroma: a prospective, randomized, double-blind 

clinical trial. Plast Reconstr Surg 2007; 120: 935-946; discussion 947-951. 

14. Khan UD. Risk of seroma with simultaneous liposuction and abdominoplasty and 

the role of progressive tension sutures. Aesthetic Plast Surg 2008; 32: 93-99; discussion 

100. 

15. Matarasso A, Swift RW, Rankin M. Abdominoplasty and abdominal contour 

surgery: a national plastic surgery survey. Plast Reconstr Surg 2006; 117: 1797-1808. 

16. Janis JE, Khansa L, Khansa I. Strategies for Postoperative Seroma Prevention: A 

Systematic Review. Plast Reconstr Surg 2016; 138: 240-252. 

17. Khansa I, Khansa L, Meyerson J, et al. Optimal Use of Surgical Drains: Evidence-

Based Strategies. Plast Reconstr Surg 2018; 141: 1542-1549. 

18. Le Louarn C. [Partial subfascial abdominoplasty. Our technique apropos of 36 

cases]. Ann Chir Plast Esthet 1992; 37: 547-552. 

19. Le Louarn C. Partial subfascial abdominoplasty. Aesthetic Plast Surg 1996; 20: 

123-127. 



21 
 

20. Costa-Ferreira A, Rebelo M, Vasconez LO, et al. Scarpa fascia preservation during 

abdominoplasty: a prospective study. Plast Reconstr Surg 2010; 125: 1232-1239. 

21. Koller M, Hintringer T. Scarpa fascia or rectus fascia in abdominoplasty flap 

elevation: a prospective clinical trial. Aesthetic Plast Surg 2012; 36: 241-243. 

22. Costa-Ferreira A, Rebelo M, Silva A, et al. Scarpa fascia preservation during 

abdominoplasty: randomized clinical study of efficacy and safety. Plast Reconstr Surg 

2013; 131: 644-651. 

23. Epstein S, Epstein MA, Gutowski KA. Lipoabdominoplasty without drains or 

progressive tension sutures: an analysis of 100 consecutive patients. Aesthet Surg J 

2015; 35: 434-440. 

24. Khan S, Teotia SS, Mullis WF, et al. Do progressive tension sutures really decrease 

complications in abdominoplasty? Ann Plast Surg 2006; 56: 14-20; discussion 20-11. 

25. Bozola AR, Psillakis JM. Abdominoplasty: a new concept and classification for 

treatment. Plast Reconstr Surg 1988; 82: 983-993. 

26. Matarasso A. Abdominolipoplasty: a system of classification and treatment for 

combined abdominoplasty and suction-assisted lipectomy. Aesthetic Plast Surg 1991; 

15: 111-121. 

27. van Heurn LW, Brink PR. Prospective randomized trial of high versus low vacuum 

drainage after axillary lymphadenectomy. The British journal of surgery 1995; 82: 931-

932. 

28. Bonnema J, van Geel AN, Ligtenstein DA, et al. A prospective randomized trial of 

high versus low vacuum drainage after axillary dissection for breast cancer. Am J Surg 

1997; 173: 76-79. 



22 
 

29. Chintamani, Singhal V, Singh J, et al. Half versus full vacuum suction drainage 

after modified radical mastectomy for breast cancer- a prospective randomized clinical 

trial[ISRCTN24484328]. BMC cancer 2005; 5: 11. 

30. Gardner PM, Vasconez LO. Liposculpture and lipectomy superficial to Scarpa's 

fascia. Operative Techniques in Plastic and Reconstructive Surgery 1996; 3: 42-46. 

 



23 
 

TABLES AND FIGURES 

 

 

 

Figure 1. Representation of the closed-suction drains placement in group A (left) and 

group B (right). The blue line represents the skin resection. The black line limits the area 

to be undermined. The red areas show the region where dissection is performed on the 

plane of Scarpa fascia. The curved lines indicate the location of the closed-suction drains, 

with the traced portion representing the perforated part. (Left) In group A, two drains 

are placed, each in one iliac fossae, exiting in the lower hypogastrium, below the 

horizontal suture. (Right) In group B, a third drain is placed in the epigastric area, exiting 

alongside the other two. 
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Table 1. General characteristics of both Groups (n=73) * 

 Group A Group B p - value 

 (n=33) (n=40) 

Age, years 

Mean ± SD   40.97± 8.76  41.20 ± 8.10  0.908 

Range    25 – 61    22 – 57 

Body mass index, kg/m2 

Mean ± SD   25.40 ± 2.24  25.49 ± 3.32  0.896 

Range    21.1 – 31.6  19.9 – 32.9 

Smoker 

Total number (%)  4 (12.1%)  5 (12.5%)  0.623 

Comorbidities 

Total number (%)  7 (21.2%)  4 (10.0%)  0.158 

Previous abdominal surgery 

Total number (%)  22 (66.7%)  18 (45.0%)  0.053 

Previous bariatric surgery 

Total number (%)  1 (3.0%)  2 (5.0%)  0.573 

Weight specimen, g 

Mean ± SD   853.03± 343.10  839.54 ± 420.03 0.741 

Range    270.0 – 1630.0  140.0 – 1730.0 

 

*Group A: 2 drains (n=33), Group B: 3 drains (n=40).  

Values presented as means ± standard deviation (SD) for data normally distributed and 

as percentages for nominal categorical variables. All the variables, except age, body 

mass index, and weight specimen, were compared between groups using the χ2 test (Not 

significant; p>0.05). The other variables were compared using the Student´s t-test (Not 

significant; p>0.05). 
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Table 2. Drain output of both Groups (n=73) *  

 Group A Group B p - value 

 (n=33) (n=40) 

Time until drain removal, day 

Mean ± SD   2.30 ± 0.68 (2.0) 2.12 ± 0.40 (2.0) 0.138 

 Range    2.0 – 5.0  2.0 – 4.0 

Total drain output, ml 

Mean ± SD   204.09 ± 114.23 169.50 ± 101.07 0.315 

 Range    50.0 – 560.0  40.0 – 660.0 

Drain output day 1, ml 

Mean ± SD   129.39 ± 67.52  121.38 ± 74.34  0.634 

 Range    25.0 – 290.0  0.0 – 410.0 

Drain output day 2, ml 

Mean ± SD   54.70 ± 37.54  44.12± 30.99  0.192 

 Range    0.0 – 135.0  0.0 – 150.0 

Drain output day 3, ml 

Mean ± SD   14.39 ± 36.74  3.25 ± 12.28  0.076 

 Range    0.0 – 160.0  0.0 – 70.0 

Drain output day 4, ml 

Mean ± SD   3.64 ± 14.54   0.75 ± 4.74  0.241 

 Range    0.0 – 60.0  0.0 – 30.0 

Drain output day 5, ml 

Mean ± SD   1.82 ± 10.44  0.0 ± 0.0  0.274 

 Range    0.0 – 60.0  0.0 – 0.0 

*Group A: 2 drains (n=33), Group B: 3 drains (n=40).  

Values presented as means ± standard deviation (SD) for data normally distributed and 

means ± standard deviation (median) for data not normally distributed (Time until drain 

removal). All the variables were compared between groups using the χ2 test. Time until 

drain removal was analysed by the non-parametric test, Mann-Whitney U (Not 

significant; p>0.05). 
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Table 3. Outcomes of both Groups (n=73) * 

 Group A Group B p - value 

 (n=33) (n=40) 

Seroma 

Total number (%)  5 (15.1%)  4 (10.0%)  0.377  

Hematoma/bleeding 

Total number (%)  2 (6.1%)  1 (2.5%)  0.427  

Infection 

Total number (%)  1 (3.0%)  0 (0.0%)   0.452  

Wound dehiscence  

Total number (%)  6 (18.2%)  4 (10.0%)  0.251  

Necrosis 

 Total number (%)  1 (3.0%)  2 (5.0%)  0.573 

DVT/PE 

 Total number (%)  1 (3.0%)  0 (0.0%)  0.452  

Emergency department visit 

 Total number (%)  0 (0.0%)  0 (0.0%)  ---- 

Readmission 

 Total number (%)  0 (0.0%)  0 (0.0%)  ---- 

Reoperation 

 Total number (%)  0 (0.0%)  1 (2.5%)  0.548 

DVT, deep venous thrombosis; PE, pulmonary embolism. Wound dehiscence refers to 

healing problems/suture rupture, without necrosis. 

*Group A: 2 drains (n=33), Group B: 3 drains (n=40).  

Values presented as percentages. All the variables were compared between groups 

using the χ2 test (Not significant; p>0.05). 
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Figure 2. Average daily drain output (mean ± SD) from group A (2 drains, n = 33) and 

group B (3 drains, n = 40) (Not significant; p>0.05). 
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