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Abstract

Background The efficacy of tranexamic acid in elective major invasive abdominal surgeries has not yet been estab-
lished. We investigated the effect of tranexamic acid administration on intraoperative blood loss during peritoneal
resection of pseudomucinoma and cancerous peritoneal dissemination.

Methods Patients aged > 20 years old who underwent peritoneal resection for pseudomucinoma or cancerous peri-
toneal dissemination at the Kishiwada Tokushukai Hospital were included in this single-center retrospective observa-
tional study. The tranexamic acid group received 1000 mg of tranexamic acid at the start of the operation, while the
control group received the same intraoperative management as the tranexamic acid group, except for the tranexamic
acid administration. The primary endpoint was intraoperative blood loss, and a multivariate analysis of the contribut-
ing factors was performed.

Results The median volume of intraoperative blood loss was 1372 [interquartile range, 842 — 1877] mL and 907
[516—1537] mL in the control and tranexamic acid groups, respectively (p <0.01). The total volume of blood transfu-
sion during the operation was 2040 [1480 — 2380] mL and 1560 [1000 —2120] mL in the control and tranexamic acid
groups, respectively (p=0.02). Postoperative blood test results revealed D-dimer values of 7.5 [4.1 = 10.7] ug/mL and
1.8 [1.0—3.3] ug/mL in the control and tranexamic acid groups, respectively (p <0.01). Multivariate analysis showed
that tranexamic acid administration was significantly associated with decreased intraoperative blood loss (p=0.02).

Conclusion Tranexamic acid administration may be useful in reducing intraoperative blood loss and blood trans-
fusion volume during highly-invasive surgeries such as peritoneal resection of pseudomucinoma and cancerous
peritoneal dissemination.
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Background

Tranexamic acid binds to plasminogen and inhibits the
binding of plasminogen to fibrin, causing inhibition of
fibrinolysis and hemostasis. In orthopedics, cardiac sur-
gery, and perinatology, the use of tranexamic acid has
been shown to reduce blood loss and the need for blood
transfusion [1-4]. Furthermore, it has been shown to
improve the life outcomes of patients with acute trauma,
including abdominal surgeries [5].

The effect of tranexamic acid in elective abdominal
surgeries has not yet been established. Previous studies
have reported no difference in blood loss intra- and post-
operatively [6, 7], while others have reported a decrease
in blood loss [6, 8]. Recently, tranexamic acid has been
reported to reduce severe blood loss during non-car-
diac and non-cerebral surgeries [9]. However, its effect
on abdominal surgeries with massive bleeding was not
established. Peritonectomy for pseudomucinoma or can-
cerous peritoneal dissemination is relatively uncommon
in Japan; however, it is a good option that is widely per-
formed in Europe and China [10]. A certain amount of
bleeding and plasma loss is expected during peritoneal
resection surgery based on our previous experience with
the surgery. To our knowledge, blood loss during peri-
tonectomy with tranexamic acid has not been reported.
This study aimed to investigate the effect of tranexamic
acid on bleeding during this highly invasive surgery and
the changes in coagulation and fibrinolysis activities after
the surgery.

Methods

This was a single-center, retrospective, observational
study. The study protocol was approved by the Eth-
ics Committee of the Kishiwada Tokushukai Hospi-
tal (Approval number 22-05, Approval date March 14,
2022). The requirement of obtaining written informed
consent from each individual was omitted by disclosing
the information on the hospital’s website in accordance
with the Japanese guidelines. This study was conducted
in accordance with the principles of the Declaration of
Helsinki. We followed the applicable EQUATOR Net-
work  (http://www.equator-network.org/)  guidelines,
specifically the STROBE Guideline, during this research
project.

We included patients aged >20 years who underwent
peritoneal resection for pseudomucinoma or cancer-
ous peritoneal dissemination at the Kishiwada Tokush-
ukai Hospital. The study period was from December
1, 2018, to December 31, 2021. We excluded patients
with coagulation abnormalities before the surgery (pro-
thrombin activity<75%, activated partial thromboplas-
tin time ratio > 1.6, or platelet count<15.8x 10*/uL) and
patients weighing <40 kg. Patients who received albumin
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preparations intraoperatively were also excluded. Each
patient underwent ultrasound examination to confirm
the absence of venous thrombi in the lower extremities
before the surgery.

The tranexamic acid group received 1000 mg of
tranexamic acid at the start of the surgery. Intraoperative
management in the control group was the same as in the
tranexamic acid group, except that tranexamic acid was
not used. The decision to administer tranexamic acid was
made by the anesthesiologist, and the surgeon was not
notified. Blood transfusions were performed according
to the criteria below. Red cell concentrates were admin-
istered when blood loss exceeded 300 mL and further
bleeding was expected. Fresh frozen plasma was admin-
istered in doses of 4—6 units (equivalent to 480 — 720 mL)
early in the operation, regardless of bleeding. Platelet
concentrates were administered when the platelet count
fell below 70,000/uL as per blood test results.

The primary endpoint was intraoperative blood loss.
The secondary endpoints included the volume of blood
transfused intra- and postoperatively; blood test results
of hemoglobin, coagulation, and fibrinolysis immediately
after the surgery and on postoperative day 1; operation
time; length of hospital stay; and 28-day mortality. The
transfusion rate was defined as the ratio of the number
of patients who received any unit of blood components.

Statistical analysis

Fisher’s exact test was used to compare nominal variables
in the two independent groups. The Mann— Whitney
U test was used to compare ordinal and non-normally
distributed continuous variables in the two independ-
ent groups, and the t-test was used to compare normally
distributed continuous variables in the two independent
groups. Data are expressed as proportions, medians and
interquartile range, and mean and standard deviation, as
appropriate. A two-sided p<0.05 was considered statis-
tically significant. Missing values were not filled in, and
statistical processing was performed accordingly.

Furthermore, we performed multiple regression analy-
sis to determine the association between the amount of
intraoperative blood loss and tranexamic acid adminis-
tration. In the analysis, we used log-transformed intra-
operative blood loss as the objective variable so that it
would be normally distributed. Tranexamic acid adminis-
tration, sex, age, operative time, and whether hyperther-
mia chemotherapy was administered were considered
explanatory variables.

All statistical analyses were performed using EZR
(Saitama Medical Center, Jichi Medical University,
Saitama, Japan), a graphical user interface for R (The R
Foundation for Statistical Computing, Vienna, Austria)
[11].
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Results

The total number of patients was 134 (60 and 74 in the
control and tranexamic acid groups, respectively). Their
background characteristics are presented in Table 1.
There was no difference in the patient background
between the two groups, except for sex (p=0.01). The
primary diseases included 44 cases of appendiceal cancer
(32.8%), 23 cases of colorectal cancer (17.2%), 20 cases of
gastric cancer (14.9%), 18 cases of ovarian cancer (13.4%),
and others.

Table 1 Patient background
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Tables 2 and 3 present the results for the primary and
secondary endpoints. Intraoperative blood loss was sig-
nificantly lesser in the tranexamic acid group than that
in the control group (p<0.01). The total volume of blood
products (including red cell concentrate, fresh frozen
plasma, and platelet concentrate) transfused intraop-
eratively was significantly lesser in the tranexamic acid
group (p=0.02). In each blood product comparison, the
volume of fresh frozen plasma transfused during the
operation was significantly lesser in the tranexamic acid

Control group Tranexamic acid group P-value
(N=60) (N=74)
Sex Male 29 (48.3) 19 (25.7) 0.01°
Female 31(51.7) 55(74.3)
Age, years 548+132 553+112 0.81
Height, cm 162+8 16111 035
Weight, kg 5764127 55941038 039
Preoperative blood test Platelet, x 10%/uL 253+6.1 26.8+6.9 0.19
APTT ratio 1.02+0.10 1.02+£0.10 0.72
PT, % 104+16 107+13 033
Hemoglobin, 11.7+£18 11.8+15 0.79
g/dL
Hyperthermia chemotherapy during the operation 40 (66.7) 40 (54.1) 0.15
Data are expressed as mean + standard deviation or number (%). indicates significant difference
APTT Activated partial thromboplastin time, PT Prothrombin time
Table 2 Intraoperative blood loss, coagulation study, operation time, and mortality
Control group Tranexamic acid group P-value
(N=60) (N=74)
Intraoperative blood loss, mL 1372 [842—1877] 907 [516 —1537] <001°
Blood test just after operation Platelet, x 10%/uL 17.1+£50 184+5.7 0.20
Hemoglobin, g/dL 122419 11.8+18 0.22
APTT 1.08+0.49 1.04+0.19 0.54
PT, % 9212 93+10 0.82
Fibrinogen, mg/dL 235451 234441 0.88
D-dimer, ug/mL 75[4.1-10.7] 1.8[1.0-323] <0.01°
Blood test on postoperative day 1 Platelet, x 10%/pL 15.6+4.8 16.8+55 0.18
Hemoglobin, g/dL 121420 11.8+16 0.21
APTT 1.17+£0.22 1.16+0.14 0.71
PT, % 83+11 86+ 11 0.11
Fibrinogen, mg/dL 302+55 310£55 0.39
D-dimer, ug/mL 18.1[9.0—249] 74[38-123] <0.01°
Operation time, minute 240472 215+77 0.05
Length of hospital stay, day 25 [16—35] 20[16—33] 0.46
28-day mortality 101.7) 0(0) 0.45

Data are expressed as median [interquartile range], mean + standard deviation, or number (%), without specific indication. *indicates significant difference
APTT Activated partial thromboplastin time, PT Prothrombin time, RCC Red cell concentrates, FFP Fresh frozen plasma
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Table 3 Blood transfusion rate and volume
The control group The tranexamic acid group P-value
(N=60) (N=74)
Intraoperative
Blood transfusion rate RCC 50 (83.3) 56 (75.7) 0.39
FFP 60 (100) 68 (91.9) 0.06
pPC 0(0) 2(2.7) 0.50
Blood transfusion volume? RCC, mL 840 [490—1120] 560 [280—1120] 0.07
FFP, mL 1200 [960 — 1200] 1200 [720—1200] <0.01*
PC, mL 0[0-0] 0[0-0] 0.20
Total volume of blood 2040 [1480 — 2380] 1560 [1000—2120] 0.02*
products, mL
Postoperative
Blood transfusion rate RCC 11(18.3) 17 (23.0) 0.53
FFP 24 (40.0) 32(43.2) 0.73
pPC 2(3.3) 2(2.7) 1.00
Blood transfusion volume RCC, mL 0[0-0] 0[0-0] 0.46
FFP, mL 0[0—240] 0[0—480] 035
PC, mL 0[0-0] 0[0-0] 0.81
Total volume of blood 0 [0—480] 0[0—550] 0.27

products, mL

Data are expressed as median [interquartile range] or number (%), without specific indication. * ®indicates significant difference

RCC Red cell concentrates, FFP Fresh frozen plasma, PC Platelet concentrates

2 One unit of PC consists of platelets isolated from 200 mL of blood. It is equivalent to approximately 20 mL and contains>0.2x 10'" platelets

group (p<0.01), while there were no differences in the
volume of red cell concentrate between the two groups
(p=0.07). Postoperatively, there was no difference in the
volume of blood transfusions between the two groups.
In addition, there was no difference in the rate of blood
transfusions between the two groups, either intra- or
postoperatively. The D-dimer level was significantly
lower in the tranexamic acid group than that in the con-
trol group: 1.8 [1.0-3.3] vs 7.5 [4.1-10.7] pg/mL, p<0.01
and 7.4 [3.8-12.3] vs 18.1 [9.0-24.9] pg/mL, p<0.01 on
postoperative days 0 and 1, respectively. The hemoglobin
levels were not different in the two groups immediately
after the surgery (p=0.22) and on postoperative day 1
(p=0.21). There were no differences in operation time
(p=0.05), length of hospital stays (p=0.46), or 28-day
mortality (p=0.45) between the two groups.

Table 4 presents the results of the multiple regression
analysis performed to examine the relationship between
the amount of intraoperative blood loss and the use of
tranexamic acid. The administration of tranexamic acid
was independently associated with decreased intra-
operative blood loss (95% confidence intervals [CI]
-0.18 —-0.01, p=0.02). In addition, the analysis demon-
strated that operation time and the use of hyperthermia
chemotherapy were associated with the amount of intra-
operative blood loss (95%CI 0.003 —0.004, p<0.01 and
95% CI-0.31--0.13, p<0.01).

Table 4 Results of multiple regression analysis for intraoperative

bleeding

Intercept Regression 95% Cl P-value
coefficient

Age -0.0007 -0.004—-0.003 0.64

Operation time 0.003 0003-0.004 <001°

Male 0.01 -0.07-0.10 0.69

-0.18—-0.01 0.02°
-031--0.13 <0.01°

Tranexamic acid administration  -0.09
Hyperthermia chemotherapy -0.22

95% Cl 95% confidence intervals

? Indicates statistically significant

Discussion

In this study, we found that the administration of
tranexamic acid reduced intra-operative blood loss and
blood transfusion volume in peritoneal resection for
pseudomucinoma and cancerous peritoneal dissemina-
tion. Tranexamic acid forms a complex with plasmino-
gen and exerts its antifibrinolytic effect by preventing
the adsorption of plasminogen to fibrin. This mechanism
suggests that the hemostatic effect of tranexamic acid is
mainly due to venous bleeding or bleeding sites where a
hematoma is already forming. In non-cardiac and non-
cerebral surgeries, the effect of tranexamic acid on bleed-
ing was observed in life-threatening hemorrhages and
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bleeding in vital organs [9]. However, in elective abdomi-
nal surgeries, the effects remain controversial. Many of
the studies were conducted in patients with relatively low
intraoperative blood loss [6—8]. Thus, we investigated the
effect of tranexamic acid on peritonectomy with mas-
sive bleeding and found that its administration greatly
reduced intraoperative blood loss. Furthermore, the total
amount of blood transfused during the operation was
lower in the tranexamic acid group, although there was
no difference between the two groups in the rate of blood
transfusion. Lower D-dimer levels in the tranexamic acid
group after the operation also indicates the inhibitory
effects of tranexamic acid on fibrinolysis, as previously
reported [12].

Multiple regression analysis demonstrated that longer
operation time increased the risk of intraoperative
bleeding. This may indicate that the alleviating effect of
tranexamic acid on surgical bleeding is rather smaller
than the magnitude of surgical invasion of peritonec-
tomy. The analysis also demonstrated that hyperthermia
chemotherapy reduced intraoperative blood loss. This
characteristic therapy irrigated several liters of saline
solution into the abdominal cavity for tens of minutes,
which exerted significant water pressure against the
abdominal wall. The compression effect might be related
to the reduction of bleeding in the abdominal cavity.

The first limitation of this study is that we transfused
4—6 units (equivalent to 480—720 mL) of fresh frozen
plasma from the start of the surgery for peritonectomy.
In the past, we did not use fresh frozen plasma intraop-
eratively; however, postoperative blood tests showed
dilutional coagulopathy and decreased fibrinogen levels.
Therefore, our current policy is to transfuse fresh frozen
plasma during the early stage of surgery. Nevertheless,
our study showed a significant difference in the amount
of fresh frozen plasma in the control and tranexamic
acid groups intraoperatively. If transfusion therapy
were performed in accordance with the guidelines for
blood component transfusions by the Japanese Minis-
try of Health, Labor and Welfare [13], the difference in
the amount of intraoperative fresh frozen plasma used
between the control and tranexamic acid groups would
be much larger. Second, tranexamic acid was admin-
istered based on the decision of the anesthesiologist.
Compared with randomized controlled trials, the pos-
sibility of patient bias in the number of eligible patients
cannot be ruled out. Third, the present study found no
association between tranexamic acid administration
and improved 28-day mortality. Massive bleeding and
corresponding blood transfusion could affect the sur-
vival rate of surgical patients in the long run [14], which
will be our future research target. Fourth, this study
did not examine the adverse effects of tranexamic acid
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administration. Previous studies have reported a dose-
dependent increase in the risk of thromboembolism and
seizures [15, 16]. However, the usual therapeutic dose of
tranexamic acid is not associated with these risks [16, 17].
Therefore, in the current study, the benefit of the admin-
istration of 1000 mg of tranexamic acid in reducing intra-
operative blood loss outweighed the risk of side effects.

Conclusion

In peritoneal resection for pseudomucinoma and cancer-
ous peritoneal dissemination, a representative of highly-
invasive surgeries, tranexamic acid administered at the
start of the surgery is effective for reducing intraoperative
blood loss and blood transfusion volume.

Acknowledgements
Not applicable.

Authors’ contributions

DS: Methodology, Validation, Formal analysis, Data Curation, Writing-Original
Draft, Project administration. MT: Writing-Review&Editig. NO: Resources. WS:
Resources. TI: Resources. DH: Resources. MS: Conceptualization, Investigation,
Writing-Review&Editing, Supervision.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from
the corresponding author upon reasonable request.

Declarations

Ethics approval and consent to participate

The study protocol was approved by the Ethics Committee of Kishiwada
Tokusyukai Hospital (Approval number 22-05, Approval date March 14, 2022).
Written informed consent from each individual was omitted by disclosing
the information on the hospital’s website in accordance with the Japanese
guidelines.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Kishiwada Tokushukai Hospital, Emergency and Critical Care Center, 4-27-1
Kamori-Cho, Kishiwada, Osaka 596-0042, Japan. >Department of Anesthesiol-
ogy, Kishiwada Tokushukai Hospital, 4-27-1 Kamori-Cho, Kishiwada, Osaka
596-0042, Japan. *Department of Orthopedics, Kishiwada Tokushukai Hospital,
4-27-1 Kamori-Cho, Kishiwada, Osaka 596-0042, Japan.

Received: 23 March 2023 Revised: 13 June 2023 Accepted: 14 June 2023
Published online: 22 June 2023

References

1. WOMAN Trial Collaborators. Effect of early tranexamic acid administra-
tion on mortality, hysterectomy, and other morbidities in women with
post-partum haemorrhage (WOMAN): an international, randomised,
double-blind, placebo-controlled trial. Lancet. 2017;389:2105-16. https://
doi.org/10.1016/50140-6736(17)30638-4.


https://doi.org/10.1016/S0140-6736(17)30638-4
https://doi.org/10.1016/S0140-6736(17)30638-4

Shirasu et al. JA Clinical Reports

(2023) 9:38

Sentilhes L, Sénat MV, Le Lous M, Winer N, Rozenberg P, Kayem G, et al.
Tranexamic acid for the prevention of blood loss after Cesarean delivery. N
EnglJ Med. 2021,384:1623-34. https://doi.org/10.1056/NEJM0a2028788.
Myles PS, Smith JA, Forbes A, Silbert B, Jayarajah M, Painter T, et al.
Tranexamic acid in patients undergoing coronary-artery surgery. N Engl J
Med. 2017;376:136-48. https://doi.org/10.1056/NEJM0oa1606424.
Kagoma YK, Crowther MA, Douketis J, Bhandari M, Eikelboom J, Lim W.
Use of antifibrinolytic therapy to reduce transfusion in patients undergo-
ing orthopedic surgery: a systematic review of randomized trials. Thromb
Res. 2009;123:687-96. https://doi.org/10.1016/j.thromres.2008.09.015.
CRASH-2 trial collaborators; Shakur H, Roberts |, Bautista R, Caballero

J, CoatsT, et al. Effects of tranexamic acid on death, vascular occlu-

sive events, and blood transfusion in trauma patients with significant
haemorrhage (CRASH-2): a randomised, placebo-controlled trial. Lancet.
2010;376:23-32. doi:https://doi.org/10.1016/50140-6736(10)60835-5.
Prasad R, Patki A, Padhy S, Ramchandran G. Single intravenous bolus ver-
sus perioperative continuous infusion of tranexamic acid to reduce blood
loss in abdominal oncosurgical procedures: A prospective randomized
double-blind clinical study. J Anaesthesiol Clin Pharmacol. 2018;34:529—
34. https://doi.org/10.4103/joacpJOACP_122_17.

Fowler H, Law J, Tham SM, Gunaravi SA, Houghton N, Clifford RE, et al.
Impact on blood loss and transfusion rates following administration of
tranexamic acid in major oncological abdominal and pelvic surgery: a
systematic review and meta-analysis. J Surg Oncol. 2022;126:609-21.
https://doi.org/10.1002/j50.26900.

Koh A, Adiamah A, Gomez D, Sanyal S. Safety and efficacy of tranexamic
acid in minimizing perioperative bleeding in extrahepatic abdominal
surgery: meta-analysis. BJS open. 2021;5:zrab004.

Devereaux PJ, Marcucci M, Painter TW, Conen D, Lomivorotov V, Sessler DI,
et al. Tranexamic acid in patients undergoing noncardiac surgery. N Engl
J Med. 2022;386:1986-97. https://doi.org/10.1056/NEJM0a2201171.
Lungoci C, Mironiuc Al, MunteanV, Oniu T, Leebmann H, Mayr M, et al.
Multimodality treatment strategies have changed prognosis of peritoneal
metastases. World J Gastrointest Oncol. 2016;8:67-82. https://doi.org/10.
4251/wjgo.v8.i1.67.

. Kanda Y. Investigation of the freely available easy-to-use software 'EZR'for

medical statistics. Bone Marrow Transplant. 2013;48:452-8. https://doi.
0rg/10.1038/bmt.2012.244.

Ducloy-Bouthors AS, Gilliot S, Kyheng M, Faraoni D, Turbelin A,
Keita-Meyer H, et al. Tranexamic acid dose-response relationship for
antifibrinolysis in postpartum haemorrhage during Caesarean delivery:
TRACES, a double-blind, placebo-controlled, multicentre, dose-ranging
biomarker study. Br J Anaesth. 2022;129:937-45. https://doi.org/10.1016/].
bja.2022.08.033.

Revision of guidelines for the administration of blood transfusion therapy
and guidelines for the use of blood products. Notification No. 0906002
issued by the Director of Office of Pharmaceutical and Food Safety
Bureau. Ministry of Health, Labour and Welfare. https://www.mhlw.go.
jp/new-info/kobetu/iyaku/kenketsugo/yuketuchiryou07/index.html.
Accessed 21 Jun 2021.

Roshanov PS, Eikelboom JW, Sessler DI, Kearon C, Guyatt GH, Crowther
M, et al. Bleeding Independently associated with Mortality after
noncardiac Surgery (BIMS): an international prospective cohort study
establishing diagnostic criteria and prognostic importance. Br J Anaesth.
2021;126:163-71. https://doi.org/10.1016/j.bja.2020.06.051.

Lin Z, Xiaoyi Z. Tranexamic acid-associated seizures: A meta-analysis.
Seizure. 2016;36:70-3. https://doi.org/10.1016/j.seizure.2016.02.011.
Murao S, Nakata H, Roberts |, Yamakawa K. Effect of tranexamic acid

on thrombotic events and seizures in bleeding patients: a systematic
review and meta-analysis. Crit Care. 2021;25:380. https://doi.org/10.1186/
$13054-021-03799-9.

Taeuber |, Weibel S, Herrmann E, NeefV, Schlesinger T, Kranke P, et al.
Association of intravenous tranexamic acid with thromboembolic events
and mortality: A systematic review, meta-analysis, and meta-regression.
JAMA Surg. 2021;156:€210884. doi:https://doi.org/10.1001/jamasurg.
2021.0884

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 6 of 6

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com



https://doi.org/10.1056/NEJMoa2028788
https://doi.org/10.1056/NEJMoa1606424
https://doi.org/10.1016/j.thromres.2008.09.015
https://doi.org/10.1016/S0140-6736(10)60835-5
https://doi.org/10.4103/joacp.JOACP_122_17
https://doi.org/10.1002/jso.26900
https://doi.org/10.1056/NEJMoa2201171
https://doi.org/10.4251/wjgo.v8.i1.67
https://doi.org/10.4251/wjgo.v8.i1.67
https://doi.org/10.1038/bmt.2012.244
https://doi.org/10.1038/bmt.2012.244
https://doi.org/10.1016/j.bja.2022.08.033
https://doi.org/10.1016/j.bja.2022.08.033
https://www.mhlw.go.jp/new-info/kobetu/iyaku/kenketsugo/yuketuchiryou07/index.html
https://www.mhlw.go.jp/new-info/kobetu/iyaku/kenketsugo/yuketuchiryou07/index.html
https://doi.org/10.1016/j.bja.2020.06.051
https://doi.org/10.1016/j.seizure.2016.02.011
https://doi.org/10.1186/s13054-021-03799-9
https://doi.org/10.1186/s13054-021-03799-9
https://doi.org/10.1001/jamasurg.2021.0884
https://doi.org/10.1001/jamasurg.2021.0884

	Effect of tranexamic acid administration on intraoperative blood loss during peritonectomy: a single-center retrospective observational study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgements
	References


