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Background  
Tranexamic acid and fibrin sealant have been shown to be effective in reducing the need 
for transfusion after hip fracture surgery. 

Objective  
The aim of this study was to evaluate the efficacy of local haemostatic agents to reduce 
the need of postoperative transfusion in elederly patients after hip hemiarthroplasty. 

Methods  
All patients admitted to our institution with a diagnosis of proximal femur fracture from 
September 2018 to March 2021 were involved. Inclusion criteria were: diagnosis of 
femoral neck fracture, classified as AO 31B2-3, surgical treatment with hip 
hemiarthroplasty, hemoglobinemia on admission > 8 gr/dL. Patients were divided in four 
groups 

Results  
EVICEL was used on 25 patients, TRANEX was used on 52 patients, standard hemostatic 
care was used on 73 patients, while post-surgical drain was used on 21 patients. 3 
patients were transfused in the EVICEL group while 26 patients were transfused in the 
control group (p 0,0404), there was also statistical significant difference in the need of 
perioperative transfusion between EVICEL group and drain group with 10 patients 
transfused (p 0,0102). Statistical significant differences was found about haemoglobin 
variation in the first post-operative day between TRANEX group and control group (p 
0,000155) and between TRANEX group and drain group (p 0,013) and also between 
TRANEX group and control group in the third post-operative day (p 0,0004). 

Conclusion  
This study demonstrates that the use of both fibrin sealant or TXA can reduce total blood 
loss and the need of transfusions in geriatric population with intracapsular femur 
fracture. 

INTRODUCTION 

Hip fracture in the elderly patient is an adverse event re
lated to high mortality at one month and at one year and 
with an important impact on the quality of life of patients, 
resulting in disability that can be permanent with loss of 

self-sufficiency.1,2 The percentage of elderly people in Italy 
is very high, people aged >65 make up 22.8% of the total 
population, with 2.2 million of elderly people (age >85 years 
old),3 which is estimated to represent more than 12% of the 
population in 2050.1 In addition, Italy is one of the coun
tries with the highest incidence of femur fractures recorded 
annually per 100000 inhabitants, with an incidence >300 
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for women and >150 for men.4 Between 2012 and 2019, 
our country has recorded an increase in surgical admissions 
for femur fractures, quantifiable in almost 10,000 interven
tions: from 84,698 in 2012 to 94,643 in 2019.5 This may 
be related to an increase on life expectancy caused by im
proved care and quality of life. However, the increase in 
the number of older people also leads to an increase in 
the frequency of age-related diseases such as osteoporo
sis. With the increase in population aging, it is globally ex
pected that the number of femur fractures will continue to 
increase, thus rising from 1.26 million events recorded in 
1990 to 4.5 million in 2050.6 In addition to the fracture, 
even the subsequent surgery turns out to be a traumatic 
event in the elderly patient also for the possible multiple 
comorbidities. It is therefore very important to reduce the 
risk of complications as much as possible. Among these 
complications is perioperative anemia with the subsequent 
possible need for blood transfusion,7,8 which is related to 
risk factors such as: age, low haemoglobin at admission, in
creased international normalized ratio (INR) at admission, 
female gender.9 In order to prevent this complication the 
use of local or i.v. antihemorrhagic drugs may be consid
ered. Among these, both tranexamic acid, one of the most 
widely used,10 and fibrin sealant11–20 have proven to be ef
fective in reducing postoperative anemia, blood loss, the 
need for transfusion, and blood volume in the drainage. 
The latter has already been shown to be effective in reduc
ing blood loss in vascular surgery, abdominal surgery, liver 
surgery, and ENT surgery21,22 and has also been evaluated 
in patients undergoing hip hemiarthroplasty for femoral 
neck fracture in which a reduction in the need for trans
fusion and mean transfused volume was demonstrated.23 

The aim of our study was to evaluate the efficacy of fibrin 
sealant and the tranexamic acid in reducing the need for 
blood transfusion in elderly patients undergoing partial hip 
replacement surgery following femoral neck fracture and 
to compare it with the use of post-operative drain or with 
standard hemostasis. 

PATIENTS AND METHODS 

The study was approved by the Ethical Committee of 
Catholic University, Rome. The approval number of this ret
rospective study is (N. 0009156/21). All data were collected 
at patients’ visit to the clinic and used anonymously. In our 
study, all patients admitted to the Orthopedics and Trau
matology department of the A. Gemelli Polyclinic with a di
agnosis of proximal femur fracture from September 2018 to 
March 2021 were involved. Inclusion criteria were: diagno
sis of femoral neck fracture, classified as AO 31B2-3,24 sur
gical treatment with hip hemiarthroplasty performed with 
the same surgical approach, hemoglobinemia on admission 
> 8 gr/dL. Exclusion criteria were: previous surgery on the 
affected hip, coagulation disorders, hematopoietic disor
ders, advanced renal failure (grade IV and V) undergoing 
dialysis treatment. Patients were divided in four groups de
pending on the use of haemostatic agents. The first group 
(EVICEL group) included patients who were administered 
a fibrin sealant as a local haemostatic; the second group 

(TRANEX group) included patients who were administered 
an antifibrinolytic; in the third group (drain group) were in
cluded patients who had had a post-surgical drain placed; 
the other patients, who were treated with standard haemo
static care, were included in the fourth group (control 
group). In our protocol, each patient underwent partial hip 
replacement surgery performed by an orthopedic surgeon 
experienced in traumatology. Each patient was given a Ce
fazolin 2g dose as antibiotic pre-operative prophylaxis, if 
not contraindicated and in all cases a posterolateral ap
proach was used. After the removal of the femoral head and 
the regularization of the femoral neck osteotomy, the pros
thesis was implanted according to the manufacturer tech
nique. Subsequently, 4 ml of EVI-CEL (EMEA/H/C/0 0 0898, 
Omrix Biopharmaceuticals N. V., Diegem, Belgium) were 
sprayed on the soft tissues of patients included in the EVI
CEL group. EVICEL is presented in two separate frozen 
vials. After a one-hour thawing, 4 vials (2 vials for each 
component, 4 ml total) where applied with a sterile admin
istrative device, specifically designed to diffusely spray the 
components in equal quantities. The two components ac
tivate on contact with each other, reaching the tissues in 
their active form. Among the various fibrin sealants avail
able in the market, EVICEL (Omrix Biopharmaceuticals N. 
V., Diegem, Belgium) was chosen because of its more favor
able mechanical, kinetic, and biochemical properties.25,26 

In the TRANEX group, after implant positioning, 1 g of 
tranexamic acid (Acido Tranexamico Bioindustria Lim, 
Biondustria Laboratorio Italiano Medicinali S.p.A., Novi 
Ligure, Italia) was administered intra articular. Tranexamic 
acid is presented in 500 mg/5 ml vials and its use is indi
cated for the prevention and the treatment of major surgery 
bleeding. In the “drain” group post-surgical drainage was 
placed in order to avoid post-surgical hematoma formation. 
This drain (Pvc material, Ch 12-4 mm) was positioned be
low the fascia lata and was used in suction. Its removal was 
carried out 24 hours after the end of the surgery. In the 
control group, standard haemostasis care was performed. 
Wound closure was performed with simple sutures with the 
same technique in all patients. From the first postoperative 
day, patients began a rehabilitation program in which par
tial weight bearing was allowed. Of each patient involved, 
age, sex, weight, BMI height, comorbidities by modified 
Charlson Comorbidity index,27 intake of antiplatelet and 
anticoagulant drugs, INR at admission, duration of surgery, 
the number and volume of units of concentrated red blood 
cells transfused in the perioperative period, hemoglobin 
and hematocrit concentration at admission, in the first, 
third and fifth postoperative day were recorded. Low molec
ular weight heparin was administered every day for at least 
45 days after surgery as antithrombotic prophylaxis. 
The main outcome of our study was the need for con

centrated blood transfusions in the 24 hours prior to the 
surgical procedure and over the next five days. The trans
fusion of concentrated emation is decided by the anes
thetist during the surgery and during the hospitalization in 
post-operative intensive care and by the orthopedist during 
the patient’s stay in the ward. Secondary outcomes were: 
mean volume of blood transfused for each patient, varia
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tions in hemoglobin concentration and hematocrit and to
tal blood loss. Blood loss was calculated using the formula 
proposed by Nadler et al28 for the determination of total 
blood volume. This data was included in the formula pro
posed by Ward for the estimation of blood losses,29 cor
rected for blood replacement by transfusion as described 
by Sehat.30 The formula used was: GBL = EBV ln Htci/Htcf 
+VT, GBL: global blood loss, EBV: estimated blood volume, 
Htc f: post-operative haematocrit; Htc i: haematocrit on 
admission, TV: transfused volume 

STATISTICS 

Data were registered on an Excel spreadsheet (Microsoft, 
Redmond, USA) and analysed usingR (version 4.1.2, R 
Foundation for Statistical Computing, Vienna, Austria).31 

Data were described as mean and standard deviation for in
terval variables and as absolute numbers and relative fre
quencies for nominal variables. Comparison between 
groups was performed with chi-square test for nominal 
variables. When a significant difference was found, a post-
hoc analysis with a pairwise Fisher exact test was per
formed. Normal distribution of interval variables was as
sessed with a Shapiro-Wilk test. Associations between 
nominal and normally distributed interval variables were 
assessed with ANOVA. In case a significant difference was 
found, a post-hoc analysis was performed with Tukey test. 
For non normally distributed variables, Kruskal-Wallis Sig
nificance was attributed to a p value < 0.05 

RESULTS 

From September 2018 to March 2021 171 consecutive pa
tients were admitted to our department32 with a diagnosis 
of femoral neck fracture AO 31B2-3 and were enrolled in 
our study. There were 121 females (70,77%) and 50 males 
(29,23%). 47 patients (27,48%) assumed anticoagulant 
drugs, while 38 patients (72,52%) assumed antiplatelet 
drugs. EVICEL was used on 25 patients, who were included 
in “EVICEL group”, TRANEX was used on 52 patients, who 
were included in the “TRANEX group”, standard hemostatic 
care was used on 73 patients, included in the “control 
group”, while post-surgical drain was used on 21 patients, 
included in “drain group”. Mean age in EVICEL group was 
87,6 ± 6,95 years, in the TRANEX group was 86,84 ± 5,02 
years, in the control group was 85,78 ± 6,38 years while in 
the drain group was 85,61 ± 6,49 years. Baseline patient’s 
characteristics are described in Table 1. The only statis
tically significant difference in baseline characteristic be
tween groups was the weight (p 0,012). 
52 patients (30,4%) needed perioperative transfusion. 3 

patients (12%) were transfused in the EVICEL group while 
26 patients (35,6%) were transfused in the control group 
(p 0,0404). There was also statistical significant difference 
in the need of perioperative transfusion between EVICEL 
group and drain group with 10 patients (47,6%) transfused 
(p 0,0102). No differences were found between EVICEL 
group and TRANEX group (p 1). 

Data regarding haematocrit and haemoglobin were 
available for all patient pre-operatively, in the first, in the 
third and in the fifth post-operative day. No significant dif
ference could be found between TRANEX group and EVICEL 
group in terms of haematocrit and haemoglobin variation 
in the first, third and fifth post-operative day. Statistical 
significant differences was found about haemoglobin varia
tion in the first post-operative day between TRANEX group 
and control group (p 0,000155) and between TRANEX group 
and drain group (p 0,013) and also between TRANEX group 
and control group in the third post-operative day (p 
0,0004). Furthermore no statistical significant differences 
was found regarding haematocrit and haemoglobin varia
tion in first, third and fifth post-operative day between EVI
CEL group and control group and between drain group and 
control group. 
Differences was found about total blood loss between 

TRANEX group and control group (p 0,0052 in the first 
post-operative day, p 0,00035 in the third post-operative 
day and p 0,00069 in the fifth post-operative day) and be
tween TRANEX group and drain group (p 0,0319 in the first 
post-operative day and p 0,0298 in the third post-operative 
day). The mean of blood loss in fifth post-operative day in 
control group was 173,98 ± 268,4 mL while in the EVICEL 
group was 177,73 ± 280,74 mL (p 0,0172). No significant dif
ference could be found between TRANEX and EVICEL group 
in terms of total blood loss in first, third, fifth post-opera
tive day (p 0,238; p 0,283; p 0,819) and also between EVI
CEL group and control group and between drain group and 
control group. Results are reported in Table 2. 

DISCUSSION 

Anemia holds a very important role in geriatric population 
and represents of the predictive factors of poor outcome af
ter hip fracture33–35 influencing short and long-term mor
tality, in addition to the length of stay, amount of blood 
transfusions, repeated hospitalizations, post-operative 
complications, poor functioning and a reduced quality of 
life.36 

The main finding of this study is that the use that both 
of a fibrin sealant or tranexamic acid in a group of patients 
treated with hip hemiarthroplasty for intracapsular femur 
fracture reduces the need for transfusions and the trans
fused volume. Seven studies14–20 reported the outcomes of 
the use of a fibrin sealant during total hip replacement, 
while many studies confirm the protective role of tranex
amic acid in bleeding control and avoiding blood transfu
sion.37–39 

Crawford and colleagues20 reported a reduction of blood 
transfusion on a population of patients undergoing total 
hip arthroplasty for osteoarthritis. Zhao40 and Wang13 con
firmed these findings in their metanalysis of 336 patients. 
Dae-Kyung et al39 confirmed in their study about the use of 
tranexamic acid in hemiarthroplasties the reduced need of 
blood loss and transfusions in the TXA group compared to 
the control group. In the present study, 30,4% of patients 
needed blood transfusions. 50% of them were administered 
to the control group, while 19, 2% occurred in the drain 
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Table 1. Baseline characteristics.   
In brackets: absolute numbers or SD (standard deviation); *: statistical significance 

Table 2. Results.  
d: variation; roman numbers: post-operative days; HTC: haematocrit; Hb: haemoglobin; in brackets: absolute numbers or SD (standard deviation); *: statistical significance 

group and only 5,7% in the fibrin sealant group, while no 
difference was found between tranexamic acid and fibrin 
sealant itself. 
The use of fibrin sealant reported a decrease in blood 

loss on total hip replacement23,25–27,29 as well as the use 
of tranexamic acid37–39 in both hip hemiarthroplasties and 
trauma surgery. We evaluated the total blood loss with a 
calculated estimation based on patients’ anthropometric 
parameters and variations in haematological laboratory re
sults. The use of formulas to approximate blood loss during 
surgery were proved to be accurate and reliable.30 Randelli 
et al18 reported less haemoglobin and haematocrit decrease 
in patients who were administered a fibrin sealant, and the 
same result is confirmed in our study. Ashkeazi and col
leagues41 in their study of 1722 patients who underwent 
hemiarthroplasty confirmed the inferior blood loss and 
transfusion need compared to the non TXA group. A more 
specific study conducted by Nissenhotlz et al33 on proximal 
femur fractures treated with hemiarthroplasty confirmed 
this trend. 
A multicentre randomized trial compares the efficacy of 

a fibrin sealant, tranexamic acid and standard haemosta
sis in patients affected by subcapital femoral fracture.42 It 
concluded that tranexamic acid reduces total blood loss and 
hidden blood loss compared to fibrin sealant and standard 
haemostasis. No difference could be found in blood loss 
collected by drains and transfusion rate. No difference be

tween TXA and fibrin sealant were detected in this study 
regarding total blood loss. Jordan and associates42 included 
both total hip replacements and hemiarthroplasties but pa
tients with a history of myocardial infarction and thrombo
genic arrhythmias and patients with cardiovascular stents 
and treated with anticoagulant or antiplatelet drugs were 
excluded. In the present study, 38,84% of patients assumed 
anticoagulant drugs, 31,40% assumed antiplatelet drugs, 
while the rest of the studied population (29,75%) did not 
assume neither of them. We included these categories of 
patients in the study because they represent a large part 
of the population of patients with a femoral neck fracture, 
improving the generalizability of the results. Moreover, we 
hypothesized that multimorbid patients would benefit most 
from the application of a fibrin sealant or TXA because of 
their comorbidities. In our institution, EVICEL (Omrix Bio
pharmaceuticals N. V., Diegem, Belgium) was chosen be
cause of its mechanical, kinetic, and biochemical proper
ties.26,27 IWe sprayed the fibrin sealant after the prosthetic 
implant as recommended by the manufacturer. This study 
has some limitations. The main one is the lack of random
ization and its retrospective nature: the choice to adminis
ter EVICEL or TXA to patients was left to the operating sur
geon, based on his personal preferences. It is impossible to 
completely exclude confoundants due to the extreme het
erogeneity of the four groups and due to the scarce use of 
fibrin sealants in our daily practice, a disproportion exists 
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in the numerosity of the study groups. Although drain tube 
is nowadays a less used tool to guarantee bleeding con
trol, this is the only study in literature that compares four 
groups of patients with drain tube included in the compar
ison process. 

CONCLUSION 

In conclusion, this study demonstrates that the use of both 
fibrin sealant or TXA can reduce total blood loss and the 
need of transfusions in geriatric population with intracap
sular femur fracture and consequently reduce complica
tions due to prolonged hospital stays in the delicate post-
surgical recovery. 

AUTHOR CONTRIBUTIONS 

The authors contributed equally. 

CONFLICT OF INTERESTS 

The authors declare nopotential conflict of interest. 

FUNDING 

The authors received no financial support for the research 
and/or authorship of this article. 

Prevention of postoperative anemia in hip hemiarthroplasty for femoral neck fractures: comparison between local...

Orthopedic Reviews 5



REFERENCES 

1. Piscitelli P, Neglia C, Feola M, et al. Updated 
incidence and costs of hip fractures in elderly Italian 
population. Aging Clin Exp Res. 
2020;32(12):2587-2593. doi:10.1007/s40520-020-014
97-0 

2. Linea Guida SIOT FRATTURE DEL FEMORE 
PROSSIMALE NELL’ANZIANO 2021 

3. ISTAT Annuario Statistico Italiano 2019 

4. Kanis JA, Odén A, McCloskey EV, et al. A 
systematic review of hip fracture incidence and 
probability of fracture worldwide. Osteoporos Int. 
2012;23(9):2239-2256. doi:10.1007/s00198-012-196
4-3 

5. Programma Nazionale Esiti, age.na.s. edizione 
2020 

6. Veronese N, Maggi S. Epidemiology and social 
costs of hip fracture. Injury. 2018;49(8):1458-1460. do
i:10.1016/j.injury.2018.04.015 

7. Nichols CI, Vose JG, Nunley RM. Clinical Outcomes 
and 90-Day Costs Following Hemiarthroplasty or 
Total Hip Arthroplasty for Hip Fracture. J 
Arthroplasty. 2017;32(9):S128-S134. doi:10.1016/j.art
h.2017.01.023 

8. Engoren M, Mitchell E, Perring P, Sferra J. The 
effect of erythrocyte blood transfusions on survival 
after surgery for hip fracture. J Trauma. 
2008;65(6):1411-1415. doi:10.1097/ta.0b013e318157d
9f9 

9. Kadar A, Chechik O, Steinberg E, Reider E, 
Sternheim A. Predicting the need for blood 
transfusion in patients with hip fractures. Int Orthop. 
2013;37:693-700. doi:10.1007/s00264-013-1795-7 

10. Zhang P, He J, Fang Y, Chen P, Liang Y, Wang J. 
Efficacy and safety of intravenous tranexamic acid 
administration in patients undergoing hip fracture 
surgery for hemostasis: A meta-analysis. Medicine 
(Baltimore). 2017;96:e6940. doi:10.1097/.0000000000
006940 

11. Li ZJ, Fu X, Tian P, Liu WX, Li YM, Zheng YF, et 
al. Fibrin sealant before wound closure in total knee 
arthroplasty reduced blood loss: a meta-analysis. 
Knee Surg Sports Traumatol Arthrosc. 
2015;23:2019-2025. doi:10.1007/s00167-014-2898-4 

12. Liu J, Cao J, Wang L, Ma X. Effect of fibrin sealant 
on blood loss following total knee arthroplasty: a 
systematic review and meta-analysis. Int J Surg. 
2014;12(2):95-102. doi:10.1016/j.ijsu.2013.11.011 

13. Wang H, Shan L, Zeng H, Sun M, Hua Y, Cai Z. Is 
fibrin sealant effective and safe in total knee 
arthroplasty? A meta-analysis of randomized trials. J 
Orthop Surg. 2014;9:36. doi:10.1186/1749-799X-9-36 

14. Falez F, Meo A, Panegrossi G, Favetti F, La Cava F, 
Casella F. Blood loss reduction in cementless total 
hip replacement with fibrin spray or bipolar sealer: a 
randomised controlled trial on ninety five patients. 
Int Orthop. 2013;37:1213-1217. doi:10.1007/s00264-0
13-1903-8 

15. Lassen MR, Solgaard S, Kjersgaard AG, et al. A 
pilot study of the effects of Vivostat patient-derived 
fibrin sealant in reducing blood loss in primary hip 
arthroplasty. Clin Appl Thromb Hemost. 
2006;12(3):352-357. doi:10.1177/1076029606291406 

16. Mawatari M, Higo T, Tsutsumi Y, Shigematsu M, 
Hotokebuchi T. Effectiveness of autologous fibrin 
tissue adhesive in reducing postoperative blood loss 
during total hip arthroplasty: a prospective 
randomised study of 100 cases. J Orthop Surg (Hong 
Kong). 2006;14:117-121. doi:10.1177/2309499006014
00202 

17. McConnell JS, Shewale S, Munro NA, Shah K, 
Deakin AH, Kinninmonth AWG. Reduction of blood 
loss in primary hip arthroplasty with tranexamic acid 
or fibrin spray. Acta Orthop. 2011;82(6):660-663. do
i:10.3109/17453674.2011.623568 

18. Randelli F, Banci L, Ragone V, Pavesi M, Randelli 
G. Effectiveness of fibrin sealant after cementless 
total hip replacement: a double-blind randomized 
controlled trial. Int J Immunopathol Pharmacol. 
2013;26(1):189-197. doi:10.1177/03946320130260011
8 

19. Wang GJ, Goldthwaite CA, Burks S, Crawford R, 
Spotnitz WD. Orthopaedic Investigators Group. 
Fibrin sealant reduces perioperative blood loss in 
total hip replacement. J Long Term EffMed Implants. 
2003;13:399-411. doi:10.1615/jlongtermeffmedimpla
nts.v13.i5.50 

20. Crawford RW, Giangrande P, Murray D. Fibrin 
Sealant Reduces Blood Loss in Total Hip 
Arthroplasty: HIP Int 1999. Hip Int. 1999;9(3). doi:1
0.1177/112070009900900302 

Prevention of postoperative anemia in hip hemiarthroplasty for femoral neck fractures: comparison between local...

Orthopedic Reviews 6

https://doi.org/10.1007/s40520-020-01497-0
https://doi.org/10.1007/s40520-020-01497-0
https://doi.org/10.1007/s00198-012-1964-3
https://doi.org/10.1007/s00198-012-1964-3
https://doi.org/10.1016/j.injury.2018.04.015
https://doi.org/10.1016/j.injury.2018.04.015
https://doi.org/10.1016/j.arth.2017.01.023
https://doi.org/10.1016/j.arth.2017.01.023
https://doi.org/10.1097/ta.0b013e318157d9f9
https://doi.org/10.1097/ta.0b013e318157d9f9
https://doi.org/10.1007/s00264-013-1795-7
https://doi.org/10.1097/.0000000000006940
https://doi.org/10.1097/.0000000000006940
https://doi.org/10.1007/s00167-014-2898-4
https://doi.org/10.1016/j.ijsu.2013.11.011
https://doi.org/10.1186/1749-799X-9-36
https://doi.org/10.1007/s00264-013-1903-8
https://doi.org/10.1007/s00264-013-1903-8
https://doi.org/10.1177/1076029606291406
https://doi.org/10.1177/230949900601400202
https://doi.org/10.1177/230949900601400202
https://doi.org/10.3109/17453674.2011.623568
https://doi.org/10.3109/17453674.2011.623568
https://doi.org/10.1177/039463201302600118
https://doi.org/10.1177/039463201302600118
https://doi.org/10.1615/jlongtermeffmedimplants.v13.i5.50
https://doi.org/10.1615/jlongtermeffmedimplants.v13.i5.50
https://doi.org/10.1177/112070009900900302
https://doi.org/10.1177/112070009900900302


21. Dhillon S. Fibrin sealant (evicel®[quixil®/crosseal 
TM ]): a review of its use as supportive treatment for 
haemostasis in surgery. Drugs. 2011;71:1893-1915. d
oi:10.2165/11207700000000000-00000 

22. Edwards SJ, Crawford F, van Velthoven MH, et al. 
The use of fibrin sealant during non-emergency 
surgery: a systematic review of evidence of benefits 
and harms. Health Technol Assess. 2016;20(94):1-224. 
doi:10.3310/hta20940 

23. Sircana G, Cauteruccio M, Oliva MS, et al. Fibrin 
sealant reduces need for transfusions after hip 
hemiarthroplasty for femoral neck fractures. Injury. 
2020;51:S23-S27. doi:10.1016/j.injury.2020.05.026 

24. Femur. J Orthop Trauma. 2018;32(Suppl 
1):533-544. doi:10.1097/bot.0000000000001058 

25. Cravens MG, Behn AW, Dragoo JL. Comparison of 
mechanical compressive properties of commercial 
and autologous fibrin glues for tissue engineering 
applications. Clin Biomech (Bristol Avon). 
2017;49:34-39. doi:10.1016/j.clinbiomech.2017.08.00
4 

26. Hickerson WL, Nur I, Meidler R. A comparison of 
the mechanical, kinetic, and biochemical properties 
of fibrin clots formed with two different fibrin 
sealants. Blood Coagul Fibrinolysis. 2011;22(1):19-23. 
doi:10.1097/mbc.0b013e32833fcbfb 

27. Quan H, Li B, Couris CM, et al. Updating and 
validating the Charlson comorbidity index and score 
for risk adjustment in hospital discharge abstracts 
using data from 6 countries. Am J Epidemiol. 
2011;173(6):676-682. doi:10.1093/aje/kwq433 

28. Nadler SB, Hidalgo JH, Bloch T. Prediction of 
blood volume in normal human adults. Surgery. 
1962;51(2):224-232. 

29. Ward CF, Meathe EA, Benumof JL, Trousdale F. A 
COMPUTER NOMOGRAM FOR BLOOD LOSS 
REPLACEMENT. Anesthesial J Am Soc Anesthesial. 
1980;53(3 Suppl):5126-5126. 

30. Sehat KR, Evans RL, Newman JH. Hidden blood 
loss following hip and knee arthroplasty. Correct 
management of blood loss should take hidden loss 
into account. J Bone Joint Surg Br. 
2004;86(4):561-565. doi:10.1302/0301-620x.86b4.145
08 

31. R Core Team. R: A language and environment for 
statistical computing. R Foundation for Statistical 
Computing; 2021. https://www.R-project.org/ 

32. De Mauro D, Rovere G, Smimmo A, et al. 
COVID-19 pandemic: management of patients 
affected by SARS-CoV-2 in Rome COVID Hospital 2 
Trauma Centre and safety of our surgical team. 
International Orthopaedics. 2020;44(12):2487-2491. d
oi:10.1007/s00264-020-04715-6 

33. Nissenholtz A, Levy Y, Cooper L, Bugaevsky Y, 
Weiss A, Beloosesky Y. [ANEMIA IN PATIENTS AFTER 
HIP FRACTURE REPAIR SURGERY]. Harefuah. 
2020;159(9):689-693. 

34. Cauteruccio M, Vitiello R, Perisano C, et al. 
Euthyroid sick syndrome in hip fractures: Evaluation 
of postoperative anemia. Injury. 2020;51(Suppl 
3):S9-S12. doi:10.1016/j.injury.2020.07.006 

35. Basilico M, Vitiello R, Oliva MS, et al. Predictable 
risk factors for infections in proximal femur fractures. 
J Biol Regul Homeost Agents. 2020;34(3 Suppl. 
2):77-81. 

36. Hu M, Liu ZB, Bi G. Efficacy and safety of 
tranexamic acid in orthopaedic trauma surgery: a 
meta-analysis. Eur Rev Med Pharmacol Sci. 
2019;23(24):11025-11031. doi:10.26355/eurrev_20191
2_19810 

37. Lin ZX, Woolf SK. Safety, Efficacy, and Cost-
effectiveness of Tranexamic Acid in Orthopedic 
Surgery. Orthopedics. 2016;39(2):119-130. doi:10.392
8/01477447-20160301-05 

38. Gausden EB, Qudsi R, Boone MD, O’Gara B, 
Ruzbarsky JJ, Lorich DG. Tranexamic Acid in 
Orthopaedic Trauma Surgery: A Meta-Analysis. J 
Orthop Trauma. 2017;31(10):513-519. doi:10.1097/bo
t.0000000000000913 

39. Kwak DK, Jang CY, Kim DH, Rhyu SH, Hwang JH, 
Yoo JH. Topical tranexamic acid in elderly patients 
with femoral neck fractures treated with 
hemiarthroplasty: efficacy and safety? - a case-
control study. BMC Musculoskelet Disord. 
2019;20(1):228. doi:10.1186/s12891-019-2615-z 

40. Zhao Z, Ma X, Ma J, Sun X, Li F, Lv J. A Systematic 
Review and Meta-analysis of the Topical 
Administration of Fibrin Sealant in Total Hip 
Arthroplasty. Sci Rep. 2018;8:78. doi:10.1038/s4159
8-017-16779-3 

41. Ashkenazi I, Schermann H, Gold A, et al. 
Tranexamic acid in hip hemiarthroplasty. Injury. 
2020;51(11):2658-2662. doi:10.1016/j.injury.2020.0
7.061 

Prevention of postoperative anemia in hip hemiarthroplasty for femoral neck fractures: comparison between local...

Orthopedic Reviews 7

https://doi.org/10.2165/11207700000000000-00000
https://doi.org/10.2165/11207700000000000-00000
https://doi.org/10.3310/hta20940
https://doi.org/10.1016/j.injury.2020.05.026
https://doi.org/10.1097/bot.0000000000001058
https://doi.org/10.1016/j.clinbiomech.2017.08.004
https://doi.org/10.1016/j.clinbiomech.2017.08.004
https://doi.org/10.1097/mbc.0b013e32833fcbfb
https://doi.org/10.1093/aje/kwq433
https://doi.org/10.1302/0301-620x.86b4.14508
https://doi.org/10.1302/0301-620x.86b4.14508
https://www.r-project.org/
https://doi.org/10.1007/s00264-020-04715-6
https://doi.org/10.1007/s00264-020-04715-6
https://doi.org/10.1016/j.injury.2020.07.006
https://doi.org/10.26355/eurrev_201912_19810
https://doi.org/10.26355/eurrev_201912_19810
https://doi.org/10.3928/01477447-20160301-05
https://doi.org/10.3928/01477447-20160301-05
https://doi.org/10.1097/bot.0000000000000913
https://doi.org/10.1097/bot.0000000000000913
https://doi.org/10.1186/s12891-019-2615-z
https://doi.org/10.1038/s41598-017-16779-3
https://doi.org/10.1038/s41598-017-16779-3
https://doi.org/10.1016/j.injury.2020.07.061
https://doi.org/10.1016/j.injury.2020.07.061


42. Jordan M, Aguilera X, González JC, et al. 
Prevention of postoperative bleeding in hip fractures 
treated with prosthetic replacement: efficacy and 
safety of fibrin sealant and tranexamic acid. A 
randomised controlled clinical trial (TRANEXFER 
study). Arch Orthop Trauma Surg. 
2019;139(5):597-604. doi:10.1007/s00402-018-3089-4 

Prevention of postoperative anemia in hip hemiarthroplasty for femoral neck fractures: comparison between local...

Orthopedic Reviews 8

https://doi.org/10.1007/s00402-018-3089-4

	Background
	Objective
	Methods
	Results
	Conclusion
	Introduction
	Patients and methods
	Statistics

	Results
	Discussion
	Conclusion
	Author contributions
	Conflict of interests
	Funding

	References

