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A single dose of tranexamic acid infusion is safe and
effective to reduce total blood loss during proximal
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A prospective randomized study
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ABSTRACT

BACKGROUND: Tranexamic acid (TXA) has been shown to reduce intraoperative bleeding and the need for post-operative allo-
genic blood transfusion requirement in surgery. In our randomized controlled study, we aimed to evaluate the effect of pre-operative
15 mg/kg intravenous TXA on total blood loss (TBL), hidden blood loss (HBL), and transfusion requirement in elderly patient group
with intertrochanteric femoral fracture (ITFF) and treated with proximal femoral nailing (PFN).

METHODS: Patients diagnosed with ITFFs (AO types 3|-Al and 31-A2) and treated using closed reduction and PFN was divided into
two groups in our prospective randomized study. Group | (TXA group) was administered |5 mg/kg of TXA |5 min before the incision
was made, after anesthesia was given, in the form of an IV infusion in 100 cc of saline. Group 2 (control group) was given only 100 cc
of isotonic saline. The primary outcome of the study was TBL. The secondary outcomes were the number of transfusions, HBL, and
the surgical (intraoperative) blood loss during the operative procedure and post-operative complications. The outcome values were
compared between two groups.

RESULTS: One hundred and two patients (51 patients in each group) were included in our study. There were no statistically significant
differences between the two groups in terms of their demographic characteristics and their pre-operative hemoglobin and hematocrit
values. The mean TBL was statistically lower in the TXA group than in the control group (684.6+370.1 ml vs. 971.24505.3 ml, respec-
tively; p=0.002). The amount of intraoperative blood loss was not significantly different between two groups (102.4£59.3 ml in the TXA
group vs. 112.7+90.1 ml in the control group, p=0.67). However, the mean estimated HBL was significantly lower in the TXA group
than in the control group (582.3+341.2 ml vs. 857.8£493.1 ml, respectively; p=0.002). The post-operative blood transfusion rate and
transfusion unit were found to be significantly lower in the TXA group than in the control group (8% vs. 23.5%, respectively [p=0.033],
and 6 U vs. |5 U, respectively [p=0.04]). Both medical and surgical post-operative complications were found to be similar for two groups.

CONCLUSION: Single dose of TXA significantly reduces TBL, HBL, and the need for blood transfusions following PFN in elderly
patients with ITFFs, while it does not increase the risk of DVT or thromboembolic events.

Keywords: Blood loss; blood transfusion; intertrochanteric fracture; proximal femoral nailing; tranexamic acid.

INTRODUCTION of blood loss may cause problems related to anemia in the

elderly and fragile patient group, who may require a blood
Hip fracture surgery in elderly patients may result in total  transfusion.>1 Allogenic blood transfusion carries some
blood loss (TBL) of 1500-2200 milliliters.'"? This amount  risks, including prolonged hospitalization, delayed mobiliza-
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tion, increased risk of infection and deep vein thrombosis
(DVT), allergic reactions, and transfusion-related complica-
tions.’"] Several methods are used in orthopedic surgery
to reduce TBL and the need for allogenic blood transfusion
due to blood loss. These methods include hypotensive an-
esthesia, surgical tourniquet application, minimally invasive
surgery, the cell saver method, and the use of computer-as-
sisted navigation.> However, each method has its own com-
plications.

Tranexamic acid (TXA) has been shown to decrease the
amount of bleeding during the surgery and the need for
post-operative allogenic blood transfusion and is frequently
used in total hip and knee replacement surgery.l'%!!l In recent
years, its use in hip fractures has become widespread. Few
previous studies have investigated the use of TXA with prox-
imal femoral nailing (PFN) for the treatment of intertrochan-
teric femoral fracture (ITFF) in elderly population, and there
is no consensus on the dosage.l'"*'>'4

Our hypothesis was that a pre-operative single dose of TXA
infusion could reduce TBL and transfusion requirement in
elderly patients who will undergo PFN for ITFFE. In our ran-
domized controlled study, we aimed to evaluate the effect of
pre-operative |5 mg/kg intravenous TXA on TBL and trans-
fusion requirement in elderly patient group with ITFF and
treated with PFN.

MATERIALS AND METHODS

This single-center randomized controlled clinical study
was approved following an institutional review board (no.
94-2022). All patients signed their written informed con-
sent to participate in the study. The study was registered on
the Clinical Trials official website (www.clinicaltrials.gov; ID
NCT05359172).

Patients diagnosed with intertrochanteric fractures (AO
types 31-Al and 31-A2) who presented to the emergency
department of our institution between April |, 2021, and
April 30, 2022, were eligible for this study. Inclusion crite-
ria were as follows: (1) Patients aged 265 years with inter-
trochanteric fracture, (2) patients who were treated with
closed reduction and PFN, and (3) the time from injury to
admission to hospital was <8 h. Patients were excluded if
they showed any of the following: (1) Previous surgery on
the same hip, (2) fracture requiring open reduction, (3) any
contraindications for the use of TXA (e.g., allergy, previous
thromboembolic event, creatinine clearance <30 ml/min,
and postmenopausal hormonal therapy), (4) a history of any
thromboembolic events, (5) current use of anticoagulant
therapy, such as direct thrombin inhibitors, Vitamin K antag-
onists, direct factor X-a inhibitors, or antiplatelet drugs, (6)
disseminated intravascular coagulation, (7) hepatic or renal
disease resulting in coagulation dysfunction, and (8) multiple
fractures.
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Patients who presented to the emergency department of
our hospital were assigned sequential numbers and were
then randomized using the www.randomizer.org website.
Group | (the TXA group) was administered 15 mg/kg of
TXA |5 min before the incision was made, after anesthesia
was given, in the form of an IV infusion in 100 cc of saline.
Group 2 (the control group) was given only 100 cc of iso-
tonic saline. During surgery, 1.5 ml/kg/h of crystalloid fluids
was administered to the patients. A change in basal heart
rate and blood pressure of more than 20% was considered
to be related to hypovolemia, and in this case, a 10 ml/kg bo-
lus of crystalloid solution was administered. A pre-operative
blood transfusion was administered in cases of Hb <8 g/dl,
suspected myocardial ischemia, and hemorrhagic shock. In
cases of Hb <8 g/dl or Hb <10 g/dl and symptoms of hypovo-
lemia (dizziness, orthostatic hypotension, and tachycardia),
they were accepted as blood transfusion indication in the
post-operative period.

Two grams of the cefazolin were given intravenously before
the operation as a prophylaxis. All PFN procedures were
performed with the patient in the supine position on a frac-
ture table. The fragments of the fracture were identified us-
ing an image intensifier. All the operations were performed
using the same PFN (Tasarim Med® PNI| PFNA Nail). The
surgical procedures were applied according to the manu-
facturer’s manual. Electrocautery and an aspirator were
routinely used during the surgical procedure in all patients.
Fascia, dermis, and skin closure were performed for the
surgical closure of the layers. No suction drain was used.
DVT prophylaxis was applied to the patients using 4000 [U
enoxaparin and started at the time of hospitalization. The
dose of the day before the surgery was applied 12 h before
the surgery and, and the patients were also provided with
antiembolic stockings.

The patients were monitored for any clinical symptoms of
thromboembolic events. Tenderness of the calf, dyspnea, sud-
den onset of chest pain, and neurological deficit were taken
as clinical signs of thromboembolic events. If case of any con-
cerns, we performed radiologic investigations and consulted
with the appropriate department. We did not routinely per-
form Doppler ultrasound examination for DVT.

The patients’ total blood volume was calculated using Na-
dler’s formulae.['!

Female blood volume (L)= height (m)® x 0.356 + weight (kg)
x 0.033 + 0.183

Male blood volume (L) = height (m)3 x 0.356 + weight (kg) x
0.032 + 0.604

Pre-operative hematocrit (HCT) was defined as the HCT on
the morning of the day of surgery. Post-operative HCT was
defined as post-operative 2" day HCT. Gross formula was
used to calculate the patients’ estimated TBL.!'!]
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Estimated TBL (L)=blood volume X (Hct
([Het  +Hct __/2)

preop postop:

- Het_ )/
preop postop:

After the operation, the total amount of intraoperative blood
loss was determined by subtracting the irrigation fluids from
the total amount of liquid in the bag of the aspirator and
adding the weight of the blood on the gauzes (the difference
between the wet and the dry weight of the gauzes). Hidden
blood loss (HBL) was computed following surgery.

HBL=estimated TBL-visible blood loss + transfusion blood

Daily hemogram and laboratory follow-ups were conducted
for the first 3 post-operative days to determine any additional
transfusion requirements and treatment needs. Patients were
also evaluated in the first 3 months following the operation
for any complications. Patients were asked to admit the hos-
pital at the 3, 6, and 12* post-operative weeks for post-op-
erative follow-up examinations. Patients were noted for any
medical and surgical post-operative complications.

The primary outcome of the study was TBL. The secondary
outcomes were the number of transfusions, the surgical (in-

traoperative), and HBL during PFN.

A total of 102 patients, 51 in each group, were required to

give the study a power of at least 80% at a two-sided type |
error of 5% and an effect size of 0.5. We included 10% more
patients to account for protocol violations and patients who
failed follow-up and to ensure adequate power for analysis
(55 patients in each group). SPSS (Statistical Package for the
Social Sciences) program was used to conduct the statisti-
cal analysis (version 22.0, IBM Corp., Armonk, NY, USA).
The Kolmogorov-Smirnov test was used to test the distri-
bution of continuous variables. The independent samples
t-test was used to analyze normally distributed continuous
variables, while the Mann—Whitney U-test was used to ana-
lyze non-normally distributed variables. Categorical variables
were evaluated using the Chi-square test. P<0.05 was consid-
ered to be statistically significant.

RESULTS

One hundred and fifty-six patients with intertrochanteric fe-
mur fracture presented to our emergency department. The
study included |10 patients who met the inclusion and ex-
clusion criteria. Patients were randomized to the TXA group
(n=55) and the control group (n=55). After randomizing the
patients, four patients required open reduction and four pa-
tients died during follow-up period, and these patients were
excluded from the study. As a result, the final analysis includ-
ed 51 patients from each group (Fig. |). No patients were

[ Enroliment ]

Assessed for eligibility (n=156)

Excluded (n=46)

| * Not meeting inclusion and exclusion
“| criteria (n=41)

* Declined to participate (n=5)

Randomized (n=110)

v

S

Allocation | A

Allocated to TXA group (n=55)
» Received preoperative TXA infusion (n=55)
« Did not receive allocated intervention

(give reasons (n=0)

Allocated to control group (n=55)

* Received allocated intervention (n=55)

+ Did not receive allocated intervention
(give reasons (n=0)

Y [
C

Follow-Up 1 Y

Death in first 3 months (n=1)
Required open reduction (n=3)

Death in first 3 months (n=3)
Required open reduction (n=1)

Analysis 1 A

Analysed (n=51)
» Excluded from analysis (n=0)

Analysed (n=51)
+ Excluded from analysis (n=0)

Figure 1. Flow diagram of the study.
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lost to follow-up except for the patients who died in the first
3 months.

The pre-operative hemoglobin and HCT values as well as their
demographic characteristics did not differ statistically signifi-
cant (Table ). The mean operation time, pre-operative hospi-
tal stay, and total hospital stay were similar for the two groups.

The mean estimated total blood volume of the patients was
similar in the two groups (4454.8+495.5 ml vs. 4446.9+701.1
ml, p=0.95). Comparing the TXA group to the control group,
the mean TBL was statistically lower in the TXA group
(684.6+370.1 ml vs. 971.2+505.3 ml, respectively; p=0.002).
The average post-operative hemoglobin and HCT level at the
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2 post-operative day were significantly lower in the con-
trol group than in the TXA group (hemoglobin: 9.9+1.4 g/
dl vs. 8.911.4, respectively [p<0.001]; HCT: 29.9+4.0% vs.
26.914.1%, respectively [p<0.001]). The amount of intraop-
erative blood loss did not differ significantly between the two
groups (102.4+59.3 ml in the TXA group vs. 112.7£90.1 ml
in the control group, p=0.67). However, the mean estimated
HBL was significantly lower in the TXA group than in the
control group (582.3+341.2 ml vs. 857.8+493.1 ml, respec-
tively; p=0.002). The post-operative blood transfusion rate
and transfusion unit were found to be significantly lower in
the TXA group than in the control group (8% vs. 23.5%, re-
spectively [p=0.033], and 6 U vs. |5 U, respectively [p=0.04]
[Table 2]).

Table I. Demographic characteristics of the patients included in the study
Tranexamic acid group Control group p-values

Age (years) 76.0+18.3 79.8+10.5 0.89
Gender (female/male) 25/26 32/19 0.16
Height (cm) 166.1£7.2 164.9£7.4 0.42
Weight (kg) 74.8+9.5 76.1x16 0.6l
BMI 27.1x3.9 27.9+54 0.44
AO Classifications 31A1/31A2 23/28 27/24 0.43
Side (right/left) 26/25 23/28 0.55
Preop Hemoglobin level (g/dl) 11.5¢1.7 11.0+1.4 0.66
Preop Hematocrit level (%) 349148 33.9+4.1 0.31
ASA Classification (I/1I/1Il/IV) 6/41/4/0 8/39/5/0 0.80
Preop hospital stay (days) 2.7+1.6 2.4+£1.0 0.22
Total hospital stay (days) 7.4+4.4 7.5%4.1 0.95
Operation time (min) 92.4+27.5 91.9+27.6 0.15

BMI: Body Mass Index; AO: Arbeitsgemein schaft fiir Osteosynthesefragen; ASA: American Society of Anesthesiologists; cm: Cen-

timeter; g/dl: Gram/deciliter; min: Minute.

Table 2. Comparison of the clinical outcome values of the Tranexamic acid and control group
Tranexamic acid group Control group p-values

Preop Hemoglobin level (g/dl) 11.5%1.7 11.0£1.4 0.66
Preop Hematocrit level (%) 349148 33.944.1 0.31
Hemoglobin level (g/dl) postop day 2 9.911.4 89+1.4 <0.001
Hematocrit level (%) postop day 2 29.9+4.0 26.9+4.1 <0.001
Estimated total blood volume (militers) 4454.8+495.5 4446.9+701.1 0.95
Estimated total blood loss (mililiters) 684.6+370.1 971.2+505.3 0.002
Peroperative blood loss (mililiters) 102.4+59.3 112.7+£90.1 0.67
Estimated hidden blood loss (mililiters) 582.3+341.2 857.8+493.1 0.002
Blood transfusion rate (yes/no) (%) 4/47 (8%) 12/39 (24%) 0.033
Blood transfusion unit (U) 6 15 0.04
Intraoperative fluid infusion (ml) 1304+462.6 1325.5+423.7 0.12

cm: Centimeter; g/dl: Gram/deciliter; min: Minute; U: Unit; ml: Mililiter.
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Table 3. Complications in the tranexamic acid group and
control group
Tranexamic Control p-values®
acid group
group (n=51)
(n=51)
Surgical complications
Hematoma | 2 |
Surgical site infection | 2 |
Implant failure I 0 |
Medical complications
Deep vein thrombosis 3 2 |
Pulmonary embolism | | |
Myocard infarctus 0
Cerebrovascular | 2 |
thrombosis
Respiratory infection 2 3 |
Renal failure 0 I |
Urinary tract infection 0 | |

*Fisher’s exact test.

Three patients in the TXA group and two patients in the
control group had DVT, and one patient in each group expe-
rienced minor pulmonary embolism. There was no statisti-
cally significant difference between the two groups for both
DVT and pulmonary embolism. Both medical and surgical
post-operative complications were found to be similar for
two groups (Table 3).

DISCUSSION

TXA is one of the agents used to reduce blood loss and the
need for allogenic blood transfusion in orthopedic surgery,
including total hip and knee replacement surgery, trauma
surgery, and spinal surgery.l'®'"'7l Few previous studies have
investigated the effect of TXA on total and HBL in osteosyn-
thesis of intertrochanteric fractures in elderly patients using
PFN and during post-operative follow-up. Although surgery
on these patients is generally performed with minimally in-
vasive techniques, there may be significant blood loss that
requires allogenic blood transfusion. Therefore, it is import-
ant to reduce blood loss in this fragile patient group with-
out causing any complications. Tengberg et al.l'l estimated
that there could be a TBL of up to 2100 ml in patients who
undergo PFN with a diagnosis of ITFF. Five recent studies
determined that TXA significantly reduced the TBL in PFN.
11912141 Zhou et al.l' and Luo et al.l”) found that pre-operative
blood loss was significantly lower in patients who were given
intravenous TXA. In contrast, Lei et al.l'*] found that TXA did
not significantly reduce pre-operative blood loss during PFN
for ITFF. In our study, it was determined that a single dose of
TXA reduced pre-operative blood loss in patients with ITFFs

Ulus Travma Acil Cerrahi Derg, November 2022, Vol. 28, No. | |

who underwent PFN with a minimally invasive method, but
the difference was not found to be significant.

The results of our study showed that approximately 88% of
TBL during PFN was HBL. Intraoperative bleeding has been
found to account for 12-15% of TBL in the present study.
Therefore, HBL following PFN for ITFF is an important issue,
and few studies in the literature have addressed this topic.
The causes of post-operative occult blood loss include bleed-
ing from the gastrointestinal tract after surgery, bleeding due
to the opening of the femoral intramedullary canal, capillary
vascular injury due to reaming of the femur, and bleeding
from the operation site into the soft tissues.[%'®2) Zhou et
al.l'! and Tian et al.l'? found that HBL was significantly less in
patients who had received TXA. Our study showed that HBL
was approximately 275 ml less in the TXA group, and the dif-
ference was statistically significant. We suggest that another
reason for HBL to the intramedullary canal and soft tissues
in the post-operative period may be due to the removal of
blood clots formed at the fracture site during nailing and the
anticoagulant treatments applied to patients for the prophy-
laxis of thromboembolism.

Post-operative allogenic blood transfusion may cause com-
plications, including prolonged hospital stay, increased risk of
infection, an increase in the total cost of treatment, delay
in rehabilitation of the patient, and transfusion-related com-
plications.’2!221 TXA has been shown to significantly reduce
the need for postoperative allogeneic blood transfusion in
patients with hip fractures.>? Luo et al.”! concluded that
TXA infusion could prevent 1.5 U of blood transfusion in
every five patients as a result of reducing the total number of
blood transfusions. The results of the present study support
the findings reported in the literature (blood transfusion rate:
8% vs. 24%). Our study indicated that nine units of blood
transfusion could be prevented in every 50 patients using a
single pre-operative dose of TXA infusion.

There is no consensus in the literature regarding the dose and
frequency of administration of TXA in elderly patients with
intertrochanteric fractures. Reported applications in elderly
patient group who underwent PFN for ITFF have included
the following: | g pre-operative and 3 g post-operative intra-
venous infusion;!"! 15 mg/kg pre-operative and post-operative
3 h intravenous administration;®! pre-operative, intraopera-
tive, and post-operative systemic infusion,*! | g pre-opera-
tive single-dose intravenous infusion,!' and topical injections
into the surgical field.’”] Different doses and routes of ad-
ministration for TXA have not been shown to significantly
increase the complication risk in randomized controlled trials
or in meta-analysis of the use of TXA in orthopedic surgery
for healthy patients.[?8-3%

The literature shows no consensus about the increased

risk of thromboembolic events following TXA application.
While Zufferey et al.B" stated that TXA increased the risk
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of DVT, Weng et al.’? found that the risk of DVT did not in-
crease after TXA application. In our study, we compared the
TXA and the control groups for medical and surgical com-
plications. No significant difference was found between the
groups in terms of either thromboembolic or other compli-
cations. In the light of the findings of the present study, it
can be reported that a single dose of TXA infusion was safe
and did not increase the risk of thromboembolic or systemic
complications.

Our study has several limitations. First, our study has small
number of patients. Second, the main outcomes — TBY, TBL,
and HBL — were calculated using patients’ height, weight, and
pre-operative/post-operative hemoglobin and HCT values
using blood calculation formulas. These are only estimated
values. Any changes in a patient’s height and weight may affect
these calculations. Pre-operative IV rehydration, intravenous
drugs, and oral fluids were not taken into account. Only in-
traoperative and post-operative fluids could be standardized.
Therefore, hemoglobin and HCT values and blood volume
calculations may have been affected. Third, not all patients
were routinely screened for thromboembolic events, and
subclinical thromboembolic events may not have been detect-
ed in the present study. Despite the limitations of our study,
composing a homogeneous patient group by administering a
single dose of TXA to elderly patients with a diagnosis of
ITFF who were operated on with a minimally invasive surgical
method using a single type of implant is the strength of our
study. Considering that the literature contains few level one
studies on the use of TXA in ITFFs in elderly patients, the fact
that our study was a randomized controlled trial is another
strength of this study.

Conclusion

A single dose of TXA significantly reduces TBL, HBL, and the
need for blood transfusions following PFN in elderly patients
with ITFFs, while it does not increase the risk of DVT or
thromboembolic events. TXA can be safely used to reduce
bleeding and the need for blood transfusion in elderly pa-
tients with intertrochanteric fractures.
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ORIJINAL CALISMA - 0Z

Intertrokanterik kiriklarin proksimal femoral civilemesi esnasinda tek doz traneksamik asit
total kan kaybinin azalulmasinda giivenli ve etkilidir: Bir ileriye yonelik randomize caligma

Dr. Mehmet Ekinci, Dr. Mesut Ok, Dr. Mehmet Ersin, Dr. Erol Giinen, Dr. Emre Kocazeybek,
Dr. Serkan Onder Sirma, Dr. Murat Yilmaz

Haseki Egitim ve Arastirma Hastanesi, Ortopedi ve Travmatoloji Klinigi, istanbul

AMAC: Traneksamik asidin (T)XA) ameliyat esnasindaki kanamayi ve ameliyat sonrasi dénemde allojenik kan transfiizyonu ihtiyacini azalttigi goste-
rilmistir. Randomize kontrollii galismamizda intertrokanterik femur kirigi (ITFF) olan ve proksimal femoral givileme (PFN) ile tedavi edilen ileri yas
hasta grubunda ameliyat 6ncesi |5 mg/kg intravenéz TXA'nin total kan kaybi (TBL), gizli kan kaybi (HBL) ve transfiizyon gereksinimi lizerine etkisini
degerlendirmeyi amagladik.

GEREC VE YONTEM: Calismamizda intertrokanterik femur kirigi tanisiyla (AO tip 31-Al ve 31-A2) kapali rediiksiyon ve PFN ile tedavi edilen
hastalar iki gruba ayrildi. Grup | (TXA grubu) kesi yapilmadan |5 dakika 6nce, anestezi verildikten sonra, 100 cc salin iginde IV inflizyon seklinde 15
mg/kg TXA uygulandi. Grup 2’ye (kontrol grubu) sadece 100 cc izotonik salin verildi. Calismada oncelikli degerlendirilen sonug parametresi TBL
idi. Ikincil olarak degerlendirilen sonug parametreleri ise, transfiizyon sayisi, cerrahi (intraoperatif) sirasindaki kan kaybi, HBL ve ameliyat sonrasi
komplikasyonlar idi. Sonug parametreleri iki grup arasinda karsilastirildi.

BULGULAR: Calismamiza 102 hasta (her grupta 5| hasta) alindi. Demografik 6zellikler ve ameliyat dncesi hemoglobin ve hematokrit degerleri
agisindan iki grup arasinda istatistiksel olarak anlamli fark bulunmamaktaydi. Ameliyat sirasinda ortalama toplam kan kaybi, TXA grubunda kontrol
grubuna gore istatistiksel olarak daha diistiktti (sirasiyla 684.6£370.1 ml ve 971.2+505.3 ml; p=0.002). Her iki grubun da ameliyat sirasindaki kan
kaybi miktar istatistiksel olarak farkl degildi (TXA grubunda 102.4£59.3 ml ve kontrol grubunda | 12.7£90.| ml, p=0.67). Bununla birlikte, ortala-
ma tahmini HBL, TXA grubunda kontrol grubuna gore 6nemli 6iglide daha diistiktii (sirasiyla 582.3£341.2 ml vs. 857.8+493.1 ml; p=0.002). Ame-
liyat sonrasi kan transfiizyon orani ve kan transfiizyon miktari, TXA grubunda kontrol grubuna gére anlamli olarak daha duistik bulundu (sirasiyla,
%8 ve %23.5 [p=0.033], 6 Unite ve |5 tinite [p=0.04] ]). Tibbi ve cerrahi komplikasyonlar agisindan her iki grup arasinda anlamli fark bulunamadi.
TARTISMA: Ameliyat 6ncesi uygulanan tek doz TXA in, ITFF tanisiyla PFN ile tedavi edilen hastalarda TBL, HBL ve kan transfiizyonu ihtiyacini
onemli Sl¢lide azaltirken, derin ven trombozu veya tromboembolik olay riskini artirmaz.

Anahtar sozciikler: intertrokanterik kirik; kan kaybi; kan transfiizyonu; proksimal femoral givileme; traneksamik asit.
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