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Abstract : 

Aims: 

  Tranexamic acid, an anti-fibrinolytic agent, is finding more and more indications in 

surgery because it induces a decrease in blood loss.  However, few articles have focused 

on its use in plastic surgery. The aim of this study was to investigate the impact of oral 

administration of tranexamic acid on post primary breast augmentation drainage volumes.  

 

Methodology:  

A total of 60 patients were included in this case-control study over a period of 17 months. 

Patients were divided into two equal groups.  The case group received 2 g of oral 

tranexamic acid per day while the control group received no treatment.  A record of the 

main data (study population characteristics, location and type of implant, duration of 

surgery, mean arterial pressure at surgery, volume in the drains, length of hospital stay 

and complications) was made.  

 

Results: 

 Oral administration of tranexamic acid significantly reduces drain volumes by 20% at 

day 1 (40 mL in the control group versus 30 mL in the case group/p<0.0001) and 

increases the number of patients discharged at day 1 by 44% (43% in the control group 

versus 87% in the case group). There were no treatment-related side effects. The two 

groups were comparable in terms of age, implant placement and perioperative blood 

pressure.At a distance, there was no significant difference in terms of periprosthetic 

capsular contracture.  

 

Conclusion:  

Oral administration of TXA is a major contribution to therapies to reduce post-operative 

bleeding and probably the length of hospital stay.   
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1. Introduction  

Breast augmentation by prosthesis is one of the most common operation in plastic 

surgery. Intra- and postoperative bleeding can lead to complications such as haematomas, 

implant’s infection, and delayed exposure of the implant, leading to repeat visits to the 

operating theatre. These complications lead to additional risk for the patient and 

additional costs, with new hospital admissions and repeat administrations of general 

anaesthesia. In addition, breast augmentation surgery is not particularly incapacitating, 

but the drainage impairs the patient's movements and delays their discharge. It is 

therefore of interest to seek to minimise the volumes of the latter to allow rapid removal 

of the suction drain and thereby the patient's discharge from hospital.  

 

Tranexamic acid is an antifibrinolytic. It works by blocking the lysine receptor on 

plasminogen, which prevents the activation of plasminogen into plasmin (1). Tranexamic 

acid has been primarily used in cardiac, orthopaedic, and trauma surgery. These 

indications have been increasingly extended with uses in oral surgery, gynaecology and 

gastroenterology (2).  

However, relatively few articles have focused on the interest of using it in plastic surgery.  

The aim of this study was to investigate whether oral administration of tranexamic acid 

reduced drainage volumes after primary breast augmentation with implants. 

A secondary, delayed complication of implants is the formation of a peri-prosthetic 

capsular contracture. This peri-prosthetic contracture can result in breast deformity and 

pain. The result then becomes unsightly. Implant replacement with capsulectomy is the 

standard treatment. Spear et al. (3) established Baker's classification to define the 

different stages of this capsular retraction. Handel et al. (4) have shown a link between 

early postoperative peri-prosthetic haematoma and the development of peri-prosthetic 

contractile capsules. We therefore contacted the patients’ months to years later to see if 

the patients who had had tranexamic acid had fewer cases of capsular contracture than the 

control patients.  

 

 

2. Material and Methods 
Study participants were enrolled between 1 November 2014 and 1  

April 2016. Patients were required to be between 18 and 50 years of age, admitted to the 

department for primary bilateral breast augmentation with prostheses. We excluded from 

the study patients with a history of venous thromboembolism, those taking anticoagulants 

or platelet aggregation inhibitors, those with severe co-morbidities (ASA III–IV), those 

with contraindications to the administration of tranexamic acid, those for whom the 

implants were placed above the pectoralis muscles, and those for whom we also 

performed a mastopexy. For each patient, we recorded their gender, age, type of implant 

inserted (anatomical or round shape), the texture of the implant (smooth or textured), the 

size of the implant, the surgical incision (sub-mammary or peri-areolar), the operating 

time (in minutes), the average blood pressure during surgery (in mmHg), the drainage 

volumes (in millilitres) per side and per day without recording the colour or consistency 

and the length of hospital stay (in days). Complications were also noted (haematoma, 

infection, early exposure of the implant, pulmonary embolism, phlebitis, anaphylactic 

reaction). All early (less than seven days) and delayed (less than thirty days) 

postoperative complications were also recorded. All side effects associated with 

treatment with Spotof® have also been listed.  

 



 

 

A total of 60 patients were included in this retrospective cohort study. Participants 

were divided into two equal groups. The use of tranexamic acid is not yet standardised in 

breast augmentation. We therefore followed the recommendations of one gram twice a 

day, starting immediately after the end of the surgery, to avoid any adverse effects. The 

treated patients therefore received 2 grams of Spotof® (C.C.D laboratory, Portugal) oral 

solution per day for the first three days postoperatively, while the other patients received 

no equivalent treatment. 

 

Four surgeons participated in this study. The operations were all carried out at the same 

hospital. The surgeries were performed by two operators. Each surgeon operated on one 

side of the patient. At the end of the surgery, a suction drain was placed in the 

retropectoral space of each breast, and a compressive garment was applied to the surgical 

site before discharge from the operating room. The surgical dressing was removed the 

day after the operation. The patients all received oral analgesics according to the 

hospital's protocols, and did not receive thromboprophylaxis according to the 

recommendations of the French Society of Anaesthesia and Intensive Care Medicine 

(SFAR). During their stay in the hospital, patients received a visit from a nurse every four 

hours after leaving the recovery room. Drainage volumes were recorded every 24 hours 

in the morning. The drain was removed if the volume was less than 40cc per 24 hours, in 

accordance with the department protocol. Patients were free to leave after both drainage 

tubes were removed. All patients were seen in consultation at seven days and at two 

months after surgery, in accordance with the department protocol. Patients were given a 

telephone number, which could be called at any time of the day, to deal with any 

complications promptly.  

 

 

Patients were contacted again between March and April 2022. We attempted to contact 

all patients by email or phone. If our first attempt was not successful, we made two 

further attempts to contact them. Patients then answered our questions in-person or by 

phone. We looked for the presence of a capsular contracture, a breast asymmetry and a 

surgical second-look since primary breast augmention. We also took pictures of the 

patients who came in person to the follow-up consultation.  

 

 

Quantitative variables are presented with their median (interquartile range) [minimum-

maximum]; they were compared between groups with the Wilcoxon test. Qualitative 

variables are presented with numbers (percentages); they were compared between groups 

with Fischer's exact test. The proportion of 40mL drainage volume at D1 

postoperatively was estimated per breast and per patient (40mL volume, i.e. removal of 

suction drain for both breasts). Similarly, the volume of drainage at D1 and D1–2 (for 

patients with a suction drain at D2) was estimated per breast and per patient. 

 

 

The proportion of 40mL drainage volume at D1 and the drainage volumes per breast 

were compared as a function of TXA treatment using generalised linear mixed models 

with random effects on patient and surgeon (4 surgeons participated in the  

study). The proportion of patients whose 2 drainage tubes were removed on Day 1 (2 

drainage volumes of  40 mL on Day 1) and drainage volumes per patient (bilateral 

volume) were compared according to treatment with TXA using Wilcoxon tests. A linear 

regression model was then used to look for predictors of bleeding. This linear regression 



 

 

model made it possible to explore the factors associated with response after a bivariate 

scan. This scan selected as a possible factor those with a significant response at p= 0.25. 

A search for the best model was then carried out using a top-down step-by-step approach 

evaluated by the Akaike information criterion. All tests were two-tailed, and a 

significance level below 5% was considered to indicate a significant association.  

The statistical analysis was carried out using the software R [7] & various packages, in 

particular, tidyverse [8], FactoMineR [5] &baseph [6].  

 

This study was authorised and registered with the FDA, ClinicalTrials.gov Identifier: 

NCT03364569.  

 

3. Result  

 

During the study period, we therefore included 60 patients; 30 of them received 

tranexamic acid (TXA) and 30 did not. The study population was homogeneous in age, 

implant type, surgical approach, surgeon, blood pressure during surgery and operative 

time (Table 1). Drainage volumes between the two groups were compared. (Table 2). 

Drainage volumes were lower in the treated patients compared to the untreated patients 

on D1 and on D1–2 

 

Table 1: Characteristics of the study population 

 

 

 

Table 2: Description of the drainage volumes 



 

 

Statistically significantly, the number of suction drain with a volume of less than 40mL at D1 

was higher in the TXA group: 92% (P<0.05). There was therefore more redon drain removal at D1 

in this group (figure 1). Consequently, the number of patients discharged at D1 was 26 or 87% in 

the TXA group, whereas it was only 13 or 43% in the noTXA group. The two redon drains were 

therefore removed earlier in the treated patients. This difference was also statistically significant 

(P<0.00009) (figure 2).  

 

 

 

 

 
 

 

Figure 1 : Proportion of breasts with a drainage volume <= 40mL at D1 post-op 

(N=60*2) 



 

 

 
Figure 2: Proportion of patients with both drainage volumes (left and right breasts)<= 

40mL at D1 post-op (N=30*2). 

 

 

Finally, the plot (figure 3) shows the cumulative drain volumes in patients according to TXA 

treatment. As seen previously, drainage volumes were significantly lower in TXA patients.  

 

 

 

 

 
 

Figure 3: Comparison of drainage volumes according to TXA treatment, at D1 

postoperatively, per breast and per patient 

 

 

 

Comparaison by patient Comparison by breast  



 

 

The question could have been raised as to whether there was an intercurrent factor explaining 

the difference in drainage volume and therefore bleeding. We carried out a monovariate 

analysis with its various factors. The results are presented in table 3. Only the duration of the 

operation seemed to influence the volume of drainage in the suction drains. Indeed, the longer 

the operating time, the greater the drainage volumes (figure 4).  

 

 

 

Table 3: Bleeding factor – Monovariate Analysis 

 

 
 

 

 
Figure 4: Operating time and drainage volume. 

 

 

Operative time (min) 



 

 

Finally, 27 patients were successfully re-contacted in the second phase of our study.  

One patient was unable to answer questions about capsular contracture and asymmetry 

correctly over the phone. In total, we found no significant difference between the two groups 

for the number of periprosthetic retractile capsule, surgical second-look or implant 

replacement and breast asymmetry. The prosthesis changes were caused by a capsular 

contracture and an implant malposition. Figure 5 and 6 show pre and post operatives photos 

of two patients.  

 

 
 

 

 

 



 

 

 
Figure 5 :Pre et post operative photos of patient treated with tranexamic acid , post operative photo were 

tacken at 7 years old 

 

 

 



 

 

 
 

Figure 6 :Pre et post operative photos of patient treated without tranexamic acid, post 

operative photo were tacken at 7 years old 

 

 

During our study, there were no complications in the entire study population.  

 

 

 

Discussion:  

 

Tranexamic acid in surgery was mainly used for patients treated with anticoagulants (9). 

Subsequently, it found many indications in the management of post-traumatic haemorrhages 

(10), and cardiac and orthopaedic surgery (11). These applications are expanding as there is 

considerable research into its usefulness in the perioperative management of blood loss. For 

example, it has been shown that its use in perioperative settings reduces blood loss by 34% 

(12), with small differences depending on the type of surgery and the way the drug is 

administered. A systematic review of the literature also found that TXA decreased the 

likelihood of patients requiring transfusion by 38% (13).  

 

Tranexamic acid is increasingly being used in cosmetic and functional surgery. In 

rhinoplasty, its indication has been proven by two meta-analyses (14) (15). They showed a 

reduction in perioperative bleeding, postoperative oedema and ecchymosis. In breast surgery, 

Ausen (16) used TXA-soaked compresses on perioperative breast reduction surgery. There 

was a 39% decrease in blood loss in the suction drains at 24 hours post-surgery. The clear 

benefit of tranexamic acid has recently been summarised in an article in Rohrich (17.)  
 

In our study, we showed a 20% decrease in drainage volumes at D1, as well as an 

increase in discharge at D1 in patients on TXA. Therefore, it can be asserted that tranexamic 

acid reduces postoperative bleeding, and therefore reduces postoperative complications 

(haematomas, infections, etc.). Nevertheless, it is noted that there is no significant difference 

concerning the cumulative drainage volumes on D1–2. This can be explained by a lack of 

data. Indeed, in the TXA group, only 4 patients and 5 suction drains remained, compared to 

17 patients and 28 drainage devices in the control group. If we look at the length of hospital 

stay of the patients, we can see that the maximum length of hospital stay for TXA patients is 3 



 

 

days, whereas, in the other group, 10 patients were discharged between D3 and D6. 

Therefore, it can be accepted that drainage volumes remain greater than 40 mL for a longer 

period of time in untreated patients. However, the current trend is to maximise outpatient 

surgery. It could therefore be hypothesised that patients could be discharged with their 

drainage tubes and a prescription to remove the tubes if the volume is  40mL. The problem 

remains unresolved as we are aware of the discomfort generated by the presence of drainage 

tubes in patients. In addition, the presence of a suction drain device at home often generates 

stress and discomfort for patients. Their early removal should therefore be considered an 

important goal prior to the hospital discharge.  

 

One of the main concerns of our study is its non-randomisation of patients. Treatment 

should have been randomly defined to avoid selection bias. Indeed, nurses and surgeons, who 

collect datas of drainage volumes, were also the ones who delivered the treatment. 

Measurement bias cannot be excluded. Furthermore, a group with placebo treatment should 

have been included. However, our study focuses only on the placement of primary breast 

augmentations. There are no additional procedures such as capsulectomy or placement of an 

acellular dermal matrix (ADM). As known, these procedures can promote the production of 

seromas. It can therefore be concluded that the drainage volumes recorded are a good 

reflection of the postoperative blood located in the implant pockets.  

 

We have chosen to carry out oral and postoperative administrations of tranexamic acid. It 

is interesting to note that the majority of study protocols on this molecule favour intravenous 

perioperative administrations. It is questionable whether intraoperative administration of 

tranexamic acid, more or less in combination with postoperative administration, would not 

have the same effects or even improve its effectiveness.  

 

The incidence rate of peri-prosthetic contracture varies according to the studies between 

2.8% and 20.4%, with a follow-up of between 10 and 15 years (18). The link between 

capsular retraction and postoperative haematoma has been demonstrated by numerous studies. 

(19–21). In these studies, the authors highlight the link between haematoma, inflammation, 

infection and contracture. There is an important role for TGF-ß inflammation factor in 

periprosthetic capsule thickening. Studies thus show an interest in limiting proinflammatory 

factors. Thus, there seems to be an interest in the use of a mechanical insertion device to limit 

infections. In our study, we had one case of capsular formation in the tranexamic acid group.  

 

We chose to administer tranexamic acid orally. Various studies have shown favourable 

results on intravenous administration of tranexamic acid in reducing intraoperative and 

postoperative bleeding. (24–25) We could therefore question the interest of a combined 

intraoperative and postoperative intravenous administration for our primary breast 

augmentations. 

 

Finally, the strength of our study is in the use of tranexamic acid in breast surgery since 

2014. It would be interesting to try to contact patientes again, 10 years after their first surgery.  

 

Conclusion:  

Tranexamic acid is increasingly being used in surgery to limit intraoperative and 

postoperative bleeding. We have shown in this study that its administration in the immediate 

postoperative period significantly decreased the drainage volumes after breast augmentation 

with implants. There is therefore a benefit to its administration in reducing postoperative 

bleeding and related complications such as haematomas. In addition, there were no adverse 



 

 

reactions associated with the administration of tranexamic acid, corroborating its safety in this 

indication.  

 

 

 

Consent 

As per university standard guideline, participant consent and ethical approval have been 

collected and preserved by the authors. 
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