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Use of tranexamic acid as a blood-saving method in patients of liposuction and other aesthetic surgeries: a retrospective study
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Abstract

Introduction: Liposuction is among the most grueling procedures in esthetic plastic surgery. Despite the existing evidence of tranexamic acid (ATX) as a blood-saving method in surgeries of different surgical specialties, its use in plastic-esthetic surgery is scarce, especially in liposuction.

Goal: To determine the impact of ATX on blood loss in patients who have undergone liposuction surgical procedures.

Methods: A total of 102 patients met the inclusion requirement criteria. All of them received balanced general anesthesia. 10–15 mg/kg IV of ATX (1 g on average) was administered 20 min before surgery, and so it continued for the first 24 h of postoperatory with 500 mg/IV every 8 h. Blood count samples were taken 12–20 h postoperatory.

Results: The hematocrit showed a median of 42.6% presurgical and 33.5% postsurgical. On the other hand, the presurgical hemoglobin median was 14.2 g/Dl (Interquartile ranges [RIC]) 13.4–15) and postsurgical of 11.4 (RIC: 10.6–12.1); giving a median difference of presurgical and postsurgical hemoglobin of −2.8 (RIC: −3.6 to −2.1), the difference percentage of hemoglobin concerning the base was −19.5% (RIC: –25.0 to −14.9).

Conclusion: The use of ATX in liposuction seems to grant the same benefits in terms of bleeding reduction, hemoglobin stabilization, hematocrit, and necessity of transfusions compared with operations of other surgical specialties. The dose used in this study is adequate and safe in order to achieve these goals and is consistent with the literature. More analytic studies in the field are necessary to reinforce these hypotheses.
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Esthetic procedures have increased exponentially in the last years (1). According to global statistics from the International Society of Aesthetic Plastic Surgery (ISAPS) published in 2017, all over the world were performed 23,390,517 surgical procedures during that year. United States, Brazil, and Japan are the countries that are in the top three places where the most esthetic plastic surgeries are carried out, respectively. Colombia took seventh place with a total of 516,930 surgical procedures. Despite augmentation mammoplasty and liposuction represent the first and second place of the most commonly esthetic procedures carried out worldwide, liposuction took the first place in our country with a total of 65,700 procedures (2).

The procedure of liposuction consists on remodeling the body contour by aspiration of adipose subcutaneous tissue in different parts of the body using cannulae connected to vacuum pumps, which are inserted through incisions adjacent to the area to be suctioned (3). Throughout years, the technique for this procedure has been modified, from the first dry to the wet, superwet, and tumescent techniques; these latter ones facilitated suction, reducing the trauma caused by the cannulae (4). Bleeding is still one of the most common complications, which increases when liposuction is performed in combination with other procedures or when it is a large-volume surgery, defined as a suction of over 5 L (2, 5, 6). This complication is inevitable because of the swinging movement of cannulae that vacuums fat and blood concomitantly, which causes microvascular trauma (7).

Blood loss and transfusions increase morbidity and mortality in patients scheduled for surgical procedures (8, 9), which makes it necessary to implement strategies during the perioperative period in order to reduce bleeding. Among these, we have the preanesthetic assessment that provides information on the hemostatic condition of the patient in order to detect any alteration, optimize hemoglobin levels, indications for the moment of discharge and leave of the hospital, and start adding antiplatelet agents and anticoagulants, performing less invasive surgical procedures and the use of antifibrinolytic drugs, from which ε-aminocaproic acid and tranexamic acid (ATX) stand out, both are analog lisinic acids that compete for joint places of lysine on the plasminogen, inhibiting its activation to plasmin and therefore to fibrin hydrolysis (10).

ATX is one of the most studied and used antifibrinolytics in several countries; at high concentrations, it blocks plasmin in a noncompetitive fashion. The union of ATX to plasminogen is 6 to 10 times stronger than the one with aminocaproic acid (11); this has been proven in different studies to reduce blood losses and transfusion requirements in a significant number of situations. The evidence of its use in esthetic plastic surgery and especially liposuction is limited. Therefore, our goal is to determine the impact on blood loss in patients who undergo this surgical procedure.

Methods

We made an observational, descriptive retrospective study of adult patients who underwent liposuction and/or other esthetic procedure at Clínica Dhara in Bogotá—Colombia, which has a team of 20 plastic surgeons who work in the institution, from which two random surgeons were selected, and the liposuctions carried out by them during September 2016 and 2018 were collected.

As inclusion criteria were selected patients of both genders, with ages ranging between 18 and 60 years old, with body mass index (BMI) > 18 and < 32 kg/m2, classification American Society of Anesthesiology (ASA) I and II, who had presurgical hemoglobin ≥ 12 g/dL. Patients who were taking anticoagulants were allergic to ATX or had any coagulation disorder were excluded. By applying the treatments described, we obtained a total of 102 patients.

All patients received balanced general anesthesia, which during the induction was used with lidocaine 1 mg/kg, fentanyl 2 mcg/kg, propofol 1.5 mg/kg, and rorcuronium 0.3 mg/kg; the maintenance concurred with sevofluorane 2%, Remifentanyl 0.15–0.4 mcg/kg/min (adjusted according to intraoperative analgesia requirements) and dexmedetomidine 0.1 mcg/kg/min. Analgesia was carried out with ketorolac 30 mg/IV and dipyrone 40 mg/kg IV. For postoperatory, profilaxis of vomit and nausea was administered dexamethasone 8 mg/IV and ondansetron 4 mg/IV. In patients allergic to AINES, acetaminophen 1 g/IV was used. All patients were administered a dose of 10–15 mg/kg/IV of ATX (1 g on average) 20 min before the procedure and continued for 24 h postoperatory with a dose of 500 mg/IV every 8 h. Liposuctions were carried out under the superwet technique (lipoinjection-suction relation 2:1), the blends were prepared with Ringer lactate 1000 cc + 3cc of lidocaine 2% + 1 mg of epinefrin + baking soda 1 mEq (maximum dose allowed of epinefrin 5 mg and lidocaine 7 mg/kg), the places selected by the surgeon were lipoinjected and between 10 and 30 min were awaited for liposuction.

A blood sample was taken to control the blood count between 12 and 20 h of postoperatory. The transfusion criteria of this institution include hemoglobin levels lower than 8 g/dL postoperatory or between 8 and 9 in symptomatic patients. Two units of red blood cells packed were reserved for patients with negative Rhesus Factor (RH) factor.

Results

A total of 102 patients who underwent liposuction plus other esthetic surgeries between September 2016 and September 2018 were obtained. Among the results, we found that the average age of patients was 39 years old with a standard deviation of (DE) 9 years, 90% of them were female and the rest were male. BMI average was 21.21 (DE 2.8); being the normal weight the most frequent nutritional status with 52%, followed by overweight with 43.1%; 87.3% of patients were ASA-1 and the rest ASA-2 (Table 1).

 


Table 1. General characteristics of the study sample


	Variables
	N
	%





	Age X ± DE
	39.5 ± 9.5
	



	Sex



	 F
	92
	90.2



	 M
	10
	9.8



	BMI X ± DE
	21.21 ± 2.8
	



	 Normal weight
	53
	52.0



	 Overweight
	44
	43.1



	 Obesity
	5
	4.90



	ASA



	 1
	89
	87.3



	 2
	13
	12.7



	Procedure



	 Glute lipoinjection
	60
	58.8



	 Mammoplasty
	29
	28.4



	 Abdominoplasty
	21
	20.6



	 Mastopexy
	20
	19.6



	 Rhinoplasty
	4
	3.9



	 Implant retirement
	3
	2.9



	 Blepharoplasty
	2
	2.0



	 Dewlap liposuction
	2
	2.0



	 Vaginoplasty
	2
	2.0



	 Others
	4
	3.9





Among the most performed surgical procedures associated to liposuction, we find gluteal lipoinjection with 58.8%, mammoplasty 28.4%, abdominoplasty 20.6%, and mastopexy 19.6% (Fig. 1). Concerning the intraoperatory findings, it can be observed that the average duration of surgeries was 234 min (DE 85). The estimation of average of the infiltrated tumescent solution was in 5.185 cc and the liposucted 3269 cc. As for the composition of the liposucted, a total fat average of 1980 cc was obtained, representing a total of 60% and thus was also estimated an approximate bleeding average of 640 cc from the tests that evaluated the behavior of bleeding. The hematocrit had a median of 42.6% presurgical and 33.5% postsurgical; the presurgical hemoglobin median was 14.2 g/dL (RIC: 13.4–15). On the other hand, the postsurgical hemoglobin was 11.4 (RIC: 10.6–12.1), giving an average difference between preoperatory and postoperatory hemoglobin of −2.8 (RIC: −3.6 to −2.1), which represented −19.5% (RIC: –25.0 a −14.9) of hemoglobin difference concerning the base (Table 2).

Fig. 1. Frequency of esthetic procedures in the sample studied.

[image: SAPSJ-3-8565-F1.jpg]

 


Table 2. General and paraclinical intraoperatory, presurgical, and postsurgical findings


	Variables
	X ± DE Me (RIC)





	Surgical time X ± DE
	234 ± 85



	Estimation of fat suction and bleeding X ± DE



	 Lipoinfiltration
	5,185 ± 1,803



	 Liposuctioned
	3,269 ± 1,170



	 Total fat cc
	1,980 ± 843



	 Suctioned fat percentage
	60.0 ± 15%



	 Approximate bleeding cc
	644 ± 302



	Paraclinic Me (RIC)



	 Presurgical hematocrit
	42.6 (40.1 – 45.0)



	 Postsurgical hematocrit
	33.5 (31.5 – 35.7)



	 Presurgical Hb
	14.2 (13.4 – 15.0)



	 Postsurgical Hb
	11.4 (10.6 – 12.1)



	 Hemoglobin difference
	−2.8 (−3.6 to −2.1)



	 Hb difference percentage
	−19.5 (−25.0 to −14.9)





When comparing general intraoperatory findings and the presurgical and postsurgical tests among the four main esthetic procedures carried out, there were no differences except for the one among the mammoplasty and abdominoplasty groups, where it was observed that in some mammoplasty groups there was a higher average of lipoinfiltrated liquids in relation to the one of abdominoplasty and a median of hematocrit statistically lower than in abdominoplasty (Table 3).

 


Table 3. Comparison of general and paraclinical intraoperatory, presurgical, and postsurgical findings among the main surgical procedures


	Variables
	Glute lipoinjection N = 60
	Mammoplasty N = 29
	Abdominoplasty N = 21
	Mastopexy N = 20
	Value P*
	Value P†
	Value P‡
	Value P§
	Value P||
	Value P¶





	Estimation of fat and bleeding suction X ± DE



	Lipoinfiltration
	5,453 ± 1,609
	5,927 ± 1,659
	4,828 ± 1,685
	5,310 ± 1,789
	0.2004
	0.1343
	0.7381
	0.0260
	0.2210
	0.3804



	Liposuction
	3,426 ± 1,070
	3,533 ± 983
	2,980 ± 1,092
	3,185 ± 1,437
	0.6531
	0.1064
	0.4264
	0.0676
	0.3185
	0.6106



	Total fat cc
	2,049 ± 770
	2,224 ± 659
	1,824 ± 744
	1,838 ± 964
	0.2962
	0.2481
	0.3230
	0.0504
	0.1025
	0.9580



	Suctioned fat Percentage
	59.1 ± 11.8
	63.7 ± 15.9
	61.0 ± 17.5
	56.3 ± 16.0
	0.1270
	0.5774
	0.4128
	0.5702
	0.1175
	0.3782



	Approximate bleeding cc
	688 ± 261
	654 ± 309
	578 ± 300
	673 ± 339
	0.5868
	0.1140
	0.8340
	0.3899
	0.8704
	0.3483



	Paraclinic Me (RIC)



	Presurgical hematocrit
	42.2 (39.8 – 44.9)
	41.0 (39.1 – 42.6)
	42.5 (41.0 – 44.0)
	42.4 (39.4 – 44.1)
	0.1719
	0.5389
	0.9998
	0.0459
	0.2338
	0.6292



	Postsurgical hematocrit
	33.1 (31.4 – 35.4)
	32.5 (31.1 – 34.0)
	32.8 (31.1 – 34.5)
	32.2 (31.5 – 34.6)
	0.2495
	0.9871
	0.3280
	0.3762
	0.9432
	0.4974



	Presurgical Hb
	14.0 (13.1 – 14.9)
	13.6 (13.1 – 14.5)
	14.5 (13.5 – 15.0)
	13.9 (13.1 – 14.7)
	0.4252
	0.3882
	0.8067
	0.1453
	0.6762
	0.3818



	Post-surgical Hb
	11.3 (10.5 – 12.1)
	11.4 (10.5 – 11.6)
	11.0 (10.7 – 11.7)
	10.9 (11.6 – 11.4)
	0.6677
	0.8715
	0.3306
	0.8981
	0.4823
	0.4485



	Hemoglobin difference
	−2.6 (−3.6 a −2.1)
	−3.1 (−3.5 a −2.0)
	−2.8 (−3.9 a −2.3)
	−2.9 (−3.7 a −2.1)
	0.8678
	0.4341
	0.5556
	0.4425
	0.6688
	0.8858



	Hb difference percentage
	−18.8 (−25.3 a −14.9)
	−21.4 (−24.8 a −14.9)
	−21.5 (−26.5 a −16.7)
	−21.4 (−24.6 a −16.1)
	0.9198
	0.4441
	0.6054
	0.5686
	0.8787
	0.8449



	*Value P comparing the glute lipoinjection group versus mammoplasty.



	†Value P comparing the glute lipoinjection group versus abdominoplasty.



	‡Value P comparing the glute lipoinjection group versus mastopexy.



	§Value P comparing the mammoplasty group versus abdominoplasty.



	||Value P comparing the mammoplasty group versus mastopexy.



	¶Value P comparing the abdominoplasty group versus mastopexy.





Discussion

ATX was discovered early in the decade of 1960 by the couple of spouses Shosuke and Utako Okamoto, encouraged by the search of a new antifibrinolytic more powerful than the aminocaproic acid of clinical use in postchildbirth hemorrhage (12). In 2009, the World Health Organization (WHO) included it in the list of essential medical drugs to be used in heart surgery procedures that require cardiopulmonary derivation to reduce perioperative blood losses (13). However, with the publication of important studies such as Clinical Randomisation of an Antifibrinolytic in Significant Haemorrhage (CRASH)-2 (14) and the WOMAN (15), in which ATX reduced mortality in polytraumatized patients except for patients with head trauma (16) and in postchildbirth hemorrhage, respectively; its use in other scenarios has increased.

In recent years, the use of ATX has been implemented in surgeries in which it is anticipated to have significant blood losses, in different surgical specialties (17–22). In tibial osteotomy, Kim K-I et al. in South Korea found that bleeding in drains on the first postoperatory day, as well as total bleeding accumulated, was less in the group of ATX compared with the control group (502.4 ± 294.9 mL) versus (882.7 ± 482.0 mL) (23). Even though losses were fewer in this study compared to this currently described in this paper, that may be caused due to the subjective quantification carried out intraoperatively. While in theirs, quantification was objective by the drains in hemovac during the first two postsurgery days taking into account that in the intraoperatory stage; bleeding was null because of the use of a tourniquet. The South Korean study also reported hemoglobin levels on the first post-surgery of 11.8 g/dL, which are similar to the results obtained in this current study. The previous findings are also consistent with the ones described by Palanisamy JV et al. in Korea in patients who underwent tibial osteotomy (24).

On the other hand, a meta-analysis of 2,720 cases of hip and knee arthroplasty showed a decrease in blood loss in patients who were given ATX in comparison with the control group in hip arthroplasty (Mean differences [MDs]: −318.49; 95% confidence intervals [CIs]: −398.04 to 238.94; P < 0.00001) as well as knee arthroplasty (MDs: −321.78; 95% CIs: −413.25 to −213.08; P < 0.00001) (25). Blood losses were higher than the ones of this current study, which could be caused to the more gruesome character of these surgeries and quantification as much as in the intraoperatory stage as in the postsurgical.

Farrown et al., in a systematic revision on hip surgery, analyzed six studies concerning the postsurgical level of hemoglobin that reported higher levels of it in postsurgical than in those that received intravenous ATX compared with a placebo group, with hemoglobin averages ranging between 10.1 and 10.5 g/dL. It also showed that there was 46% less risk of blood transfusion in patients who received intravenous ATX compared with a placebo group (RR: 0.54; 95% CI: 0.35 to 0.85; I 2 : 78%; inconsistency (χ2) P ≤ 0.0001; n = 750) (26). In this current study, no transfusion was required.

The use of antifibrinolytic agents (ATX, ε-aminocaproic acid and aprotinine) in spine surgery was studied by Guang Li et al. in a meta-analysis where it was observed that the use of these agents reduces perioperatory blood losses and transfusion requirements. Moreover, another relevant result showed ATX as more effective compared to other antifibrinolytic agents to reduce intraoperatory bleeding, total blood loss, and transfusions (27).

In the specialty of plastic-esthetic surgery, despite different procedures such as breast surgeries, abdominoplasty, and liposuction producing important blood losses and may require transfusion in some cases, the use of ATX has been studied very little in spite of its well-known benefits (28). In craniofacial surgeries, ATX produced a reduction in the average of blood losses of 18.2 mL/kg (P = 0.00001) and a reduction in blood transfusion of 8.7 mL/kg (P = 0.00001) (29).

Although it is a gruesome procedure secondary to the use of suction cannulae, there is little evidence about ATX in liposuction. In Brazil, in a nonrandomized double-blind clinical trial of 20 patients who underwent liposuction, blood loss volume per lipoaspired liter was a 56.2% lower in the tranexamic group in comparison with the control group (P < 0.001). The hematocrit levels on day 7 after surgery were 48% lower in ATX in contrast with the control (P = 0.001). Additionally, a drop of 1% was found in the level of hematocrit after liposuction of 812 ± 432 mL in the group of ATX and of 379 ± 204 mL in the control group (30). Despite the study on this paper was not experimental, the results related to the bleeding magnitude and blood count parameters were similar, highlighting the fact that postsurgical levels of hemoglobin did not get close to the transfusion criteria so it was not necessary for any of our patients. The average duration of a surgery in this current study was 3.9 h because in all patients another esthetical procedure apart from the liposuction was practiced, which can be inferred as factors (duration and another procedure) that can increase blood losses.

For what concerns, the ATX dose in in vitro and in vivo tests, it has been found that its effective plasmatic concentration is 10 µg/mL or 10–15 mg/L (31, 32), which is achieved with doses of 10 mg/kg or 1 g, reaching its maximum plasmatic concentration 3 h later, keeping a therapeutic effect up to 17 h in tissues (33), this dose of 1 g could be enough in most adults, which would not justify using higher dosages (34). After giving the dose of 10 mg/kg of ATX, its average cycle is approximately 80 min, with renal elimination of 30% in the first hour, 55% in the third, and 90% 24 h later (35). Some cases of seizures associated with ATX have been reported (mostly in heart surgery), associated with high doses. The evidence suggests as antagonistic mechanism competitive y-aminobutyric acid GABA receptors type A and glycine, reducing inhibitory neurotransmission. Thus, the simplest strategy to reduce this adverse effect is the use of recommended doses and their adjustment in patients with kidney failures, because the elimination of ATX is carried out through them (36, 37); hypersensitivity to the drug is contraindicated, surgeries in which there is continuous vascular occlusion, traces of thrombosis, and in patients with macroscopic hematuria, given that it represents a risk for the development of obstructions of ureters by clots (38).

Evidence is not enough yet to prove that ATX increases the risk of thrombus stroke events in comparison to control groups, in orthopedic, major heart, and trauma surgery, which are scenarios where this drug has been used the most (39, 40). ATX seems to have an anti-inflammatory effect by inhibiting plasmin formation, which participates in the inflammatory response (41, 42), which makes it a very attractive molecule to reduce edema, ecchymosis, and postsurgery bruises, improving patients’ recovery. In this study, there were no episodes defined as adverse to the use of ATX. However, it is necessary to make a use of the drug in all cases.

Conclusion

ATX use in liposuction seems to bring the same benefits in terms of bleeding reduction, hemoglobin and hematocrit stabilization and necessity of transfusions compared with surgeries of other surgical specialties. The doses used in this study are adequate and safe to accomplish these goals and are consistent with the literature. More analytic studies in the field are necessary to strengthen this hypothesis.
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