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Influence of single-dose
intravenous tranexamic acid on
total hip replacement
A study on transfusions, collateral
complications, and readmissions

Introduction

Total hip replacement (THR) is unde-
niably associated with substantial blood
loss and high transfusion rates. Sev-
eral techniques are currently employed
to minimize the need for postoperative
blood transfusions, including intraoper-
ative autologous blood transfusion, in-
traoperative blood saving, spinal anes-
thesia, hypotensive anesthesia, and an-
tifibrinolytic therapy [1].

A large number of previous reports
have confirmed the efficacy of tranex-
amic acid (TXA) in reducing operative
blood loss and further transfusion indi-
cations in patients undergoing elective
total hip and knee arthroplasties [2, 3].
However, manyof these studies have par-
ticular limitationsrelated totheirdesigns.
Some analyzed the action of TXA with-
out discriminating its particular effect
on hip and knee replacements indepen-
dently. Moreover, a varied dosing and
timing schedule for TXA administration
had been described, along with diverse
anesthetic techniques and implant selec-
tion (cemented, cementless, or hybrid),
which may be considered confounding
variables in past studies [4, 5]. Finally,
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little has been written on the long-term
safety of TXA use regarding unplanned
hospital readmissions.

As a result, current orthopedic treat-
ment guidelines continue to be contro-
versial regarding thepreferredTXAdosi-
fication strategy [6–8]. Therefore, we de-
cided to study the effects of a preopera-
tive single TXA dose, administered as an
intravenous bolus, on transfusion rate,
hospital stay, and mortality in patients
undergoing THR performed by a single
surgeon and using only spinal anesthesia
performed by the same anesthesiologist.

Materials andmethods

Study design

After obtaining the approval of our in-
stitution’s Research Ethics Board, we
retrospectively studied a cohort of 205

Fig. 18 Transfusions in tranexamic acid (TXA) and control group.RBC Redblood cells

consecutive patients aged 18 years or
older who underwent primary THR be-
tween January 2012 and January 2014.
This study was conducted under the Pre-
ferred Reported Items for the systematic
Reviews and Meta-Analyses (PRISMA)
guidelines. Demographic and surgical
information were obtained from medi-
cal records at our prospectively collected
electronic database. TXA administra-
tion, hospital stay, and readmissions
were confirmed using our institutional
billing records.

Patient population

We excluded 15 patients with bleeding
disorders, as well as 18 who had been
treated with anticoagulant/antiplatelet
therapy due to history of thromboem-
bolic disease. We included only 172 pa-
tients whose surgery was performed by
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Table 1 Demographics

Tranexamic acid No tranexamic acid P value

Total patients 85 87 Ns

Male (% of group) 41 (48) 31 (35) Ns

Weight (kg) 73 (5) 74 (15) Ns

Age (years) 65 (18.5) 64 (14.5) Ns

Preoperative Ht (%) 38 (5.1) 39 (3.8) Ns

Duration of surgery (min) 59 (10) 61 (20) Ns

Type of prosthesis Hybrid
Cementless

33
52

46
41

Ns
Ns

ASA I
II
III

4
63
18

2
78
7

Ns
Ns
Ns

Baseline characteristics of the patients. Data are shown as median (IQR) or as absolute number
(percentage) for sex. Two tailed Mann–Whitney U test and Fisher test were performed to compare
the groups. A p < 0.05 was considered significant
Ht Hematocrit, Ns Nonsignificant, ASA American Society of Anesthesiologists

Table 2 Results of erythrocyte transfusion

Tranexamic RBC transfusion,
(events/population
(%))

OR (95%CI) Patients transfused
more than 2 units
of RBC (events/
population (%))

OR (95%CI)

No 76/87 (87%) 1 51/87 (59%) 1

Yes 36/85 (42%) 0.10
(0.05–0.23)*

15/85 (18%) 0.15
(0.07–0.30)*

OR [95% CI] Odds risk for transfusion of RBC and for transfusion of more than 2 units of RBC
expressed with a 95% confidence interval; RBC Red blood cells
*P < 0.001

the same experienced surgeon (MB) and
qualified anesthesiologist (AF). Given
a standardized protocol developed at
our institution, patients with a history of
chronic renal failure, cirrhosis, venous
thromboembolic disease, or epilepsy
are not eligible candidates to receive an
intravenous prophylactic dose of TXA.
All patients were operated by the same
surgical technique, i.e., through a min-
imally invasive posterolateral approach
in a lateral decubitus position. In cases
of hybrid implants and a third-genera-
tion cementing technique was utilized
for stem introduction. Spinal anesthesia
with hyperbaric bupivacaine hydrochlo-
ride (10–15 mg) + fentanyl (25 μg) and
sedation with a continuous propofol
infusion were used in all cases. Pro-
phylactic antibiotic therapy consisted of
an intravenous administration of 2 g of
cephazoline immediately before surgery,
followed by 1 g every 8 h only during
the following hospital day.

Groups and study variables

We divided our study population in two
groups. Patients who received a single
intravenous dose of 1 g of acid tranex-
amic immediately before incision were
included in the TXA group, whereas pa-
tients who did not receive it comprised
the control group. In addition, we classi-
fied the surgeries in uncemented or hy-
brid prosthesis depending on the use of
a cemented stem. Patient characteristics
studied were age, sex, weight, American
Society ofAnesthesiologists (ASA) score,
surgery extent, and preoperative hemat-
ocrit (Ht). Primary studied variables in-
cluded number of red blood cell (RBC)
units (allogeneic or both allogeneic and
autologous), odds risk for transfusion in
general and specific odds risk of transfu-
sion of more than 1 RBC unit. Since
the anesthesiologist transfusion proto-
col differed from the one used by the
general internist during inpatient stay;
we separately studied, on the one hand,

transfusions that were performed during
surgery and in the immediate postopera-
tive recovery unit and, on the other, those
indicated during the following postop-
erative days. We developed a subanaly-
sis to evaluate the influence of tranex-
amic acid among each type of prosthe-
sis selected (hybrid or cementless). Sec-
ondary variables included hematocrit at
discharge, length of hospital stay, the
presence of deep vein thrombosis (DVT)
or pulmonary embolism (PE), seizures,
readmissions, and mortality. Readmis-
sion was defined as an inpatient stay
within a 90-day period after discharge
by the same patient, related or not to an
issue inadequately resolved during the
prior hospitalization.

Transfusion protocols

Patients were transfused using two pro-
tocols during their hospital stay. The
transfusion protocol for surgery and
immediate recovery unit stay, included
the following criteria: (1) If hemoglobin
(Hb) was 8 g/dl or less, (2) if Hb was
below 10 g/dl in patients with cardio-
vascular disease (a history of ischemic
heart disease, electrocardiographic evi-
dence of previous myocardial infarction,
a history or presence of congestive heart
failure or peripheral vascular disease, or
a history of stroke or transient ischemic
attack), (3) if there was hypotension or
tachycardia unresponsive to fluid resus-
citation, or clinical evidence of major
active bleeding. Likewise, transfusion
protocol during the postoperative hos-
pital stay was performed when (1) Hb
was 7 g/dl or less, (2) hematocrit was of
20% or lower.

Statistics

Continuous variables are expressed
as median and interquartile range.
Mann–Whitney U test was used for
continuous variables. Fisher exact test
was used for categorical variables. Mul-
tiple regression analysis was performed
using the number of RBC units trans-
fused as the independent variable and
compared with age, weight, preoperative
hematocrit, surgical time and tranexamic
administration. Odds ratio results are
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Abstract
Introduction. To determine the effects of
tranexamic acid (TXA) on transfusions in
patients undergoing hip replacement with a
hybrid or cementless prosthesis.
Methods. A group of 172 consecutive patients
aged 18 years or olderwhounderwent elective
hip replacement with uncemented or hybrid
prostheses, undergoing surgery between
January 2012 and January 2014 by the same
primary surgeon and anesthesiologist, were
retrospectively included. TXA (1 g) was
administered immediately before incision in
the TXA group. Primary variables included
number of red blood cell transfusions and the
influence of TXA for each type of prosthesis.
Secondary variables included hematocrit at

discharge, length of hospital stay, thrombosis
or pulmonary embolism, seizures, and death.
Results. Average transfusion was 1.53
units/patient in the control group compared
to 0.6 units/patient in the TXA group (z =
6.29; U = 1640.5; p < 0.0001). TXA use was
significantly correlated with the number of
units transfused (p < 0.0001, 95% CI –1.24
to –0.68). Odds risk reduction for transfusion
was observed during surgery (OR: 0.14; CI
0.06–0.29; p < 0.0001) and during the rest
of hospital stay (OR: 0.11; CI 0.01–0.96; p =
0.046). Both hybrid and cementlessprostheses
that received TXA were transfused less than
control groups (0.57 ± 1 vs. 1.7 ± 1 p <
0.01 and 0.65 ± 1 vs. 1.24 ± 1 p < 0.01). No

difference was observed between the groups
regarding adverse effects. Hematocrit values
at discharge and length of hospital stay were
similar between groups. No deaths were
observed during hospital stay.
Conclusions. TXA reduced transfusions
without increasing the prevalence of adverse
effects. This reduction was observed during
surgery and the following days of hospital stay
for both for hybrid and cementless prosthesis.

Keywords
Blood loss, postoperative · Efficacy ·
Transfusions · Hybrid prosthesis · Cementless
prosthesis

Einfluss einer intravenösen Einzelgabe von Tranexamsäure auf die Implantation einer
Hüfttotalendoprothese. Eine Studie zu Transfusionen, kolateralen Komplikationen und
Rehospitalisierungen

Zusammenfassung
Einleitung. Die Auswirkungen von Tra-
nexamsäure (TXA) auf die Transfusionen
bei Patienten, die sich einer Operation zur
Implantation einer Hybrid- oder zementfreien
Endoprothese unterzogen, werden bestimmt.
Methoden. Eine Gruppe von 172 konsekutiven
Patienten ≥18 Jahren, die zwischen Januar
2012 und Januar 2014 im Rahmen einer
Hüftoperation, die vom selben Chirurgen und
Anästhesisten durchgeführt wurde, eine ze-
mentfreie oder Hybridendoprothese erhielten,
wurden retrospektiv eingeschlossen. Die TXA
(1 g) wurde in der TXA-Gruppe unmittelbar vor
der Inzision injiziert. Die primären Variablen
waren die Anzahl der übertragenen roten
Blutkörperchen sowie der Einfluss von TXA
auf jede Endoprothesenform. Die sekundären
Variablen waren Hämatokrit bei Entlassung
aus dem Krankenhaus, Hospitalisationsdauer,

Thrombose oder Lungenembolie, Epilepsie
und Tod.
Ergebnisse. Die durchschnittliche Transfu-
sionsmenge betrug 1,53 Einheiten/Patient
in der Kontrollgruppe verglichen mit
0,6 Einheiten/Patient in der TXA-Gruppe (z =
6,29; U = 1640,5; p < 0,0001). TXA korrelierte
signifikantmit der Anzahl der übertragenen
Einheiten (p < 0,0001; 95% CI –1,24 und
–0,68). Während der Operation wurde eine
Reduzierung des Odds-Ratios beobachtet (OR:
0,14; 95% CI 0,06–0,29; p < 0,0001) sowie auch
während der übrigen Hospitalisationsdauer
(OR: 0,11; 95%CI 0,01–0,96; p = 0,046). Sowohl
in der Gruppe mit Hybridendoprothese
als auch in der Gruppe mit zementfreier
Endoprothese, die beide TXA erhalten hatten,
waren weniger Transfusionen nötig als bei
den Kontrollgruppen (0,57 ± 1 vs. 1,7 ± 1;
p < 0,01 und 0,65 ± 1 vs. 1,24 ± 1; p < 0,01).

Hinsichtlich der unerwünschten Ereignisse
wurde kein Unterschied zwischen den
Gruppen festgestellt. Die Hämatokritwerte
bei Entlassung und die Hospitalisationsdauer
waren in beiden Gruppen ähnlich. Todesfälle
während des Krankenhausaufenthalts gab es
keine.
Schlussfolgerung. TXA reduzierte die Trans-
fusionen, ohne das Auftreten unerwünschter
Ereignisse zu erhöhen. Diese Reduzierung
wurde während der Operation und in den
folgenden Tagen des Krankhausaufenthalts
sowohl in der Gruppemit Hybridendoprothese
als auch in der Gruppe mit zementfreier
Endoprothese beobachtet.

Schlüsselwörter
Blutverlust · Wirksamkeit · Transfusio-
nen · Hybridendoprothese · Zementfreie
Endoprothese

presented with 95% confidence intervals
(CI). P values <0.05 were considered
statistically significant. Statistical analy-
ses were conducted using R software
(version 2.7.0).

Results

During the analyzed period, 172 patients
underwent primary THR. Mean surgery
time was 59 min (range 30–82 min). A
totalof85patients (49%)receiveda single
intravenous bolus of 1 g of TXA imme-
diately before surgical incision. Patient
demographics and surgical characteris-

tics were similar between the TXA and
the control groups (. Table 1).

A total of 184 units ofRBCwere trans-
fusedbetweenbothgroups. AverageRBC
transfusion was 1.53 units/patient in the
control group compared to 0.6 units/
patient in the TXA group (z = 6.29; U =
1640.5; p < 0.0001). None of the patients
were transfused before surgery. In amul-
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Fig. 29 Transfusions in
tranexamic acid (TXA) and
control group for hybrid
and cementless prosthesis.
RBC Redblood cells

tiple regression analysis, the number of
RBC units transfused showed no signif-
icant correlation with age, ASA score,
type of prosthesis, weight, preoperative
hematocrit, and surgery duration. The
sole use of tranexamic acid presented
a statistically significant correlation with
the number of RBC units transfused (p <
0.0001 CI 95% –1.24 to –0.68) (. Fig. 1).

Transfusion of at least 1 allogeneic
unit of RBC occurred in 36 patients in
the TXA group and in 76 patients in the
control group. An 89.4% (OR: 0.106; CI
0.05–0.23; p < 0.0001) odds risk reduc-
tion for transfusion of at least 1 unit of
erythrocyte blood cell was observed in
the TXA group. This strong risk reduc-
tion persisted when transfusion of more
than 1 unit was analyzed (. Table 2).

In a subanalysis, we analyzed the mo-
ment of transfusion. During surgery and
immediate postoperative recovery unit
stay 42% of the patients in the tranex-
amic group and 83% of the patients in
the control group received transfusions.
During the following hospital stay, 1 pa-
tient (1.1%) in the tranexamic group and
8 patients (9.2%) in the control group re-
ceived transfusions. This issue resulted
in a significant reduction of the odds
risk for transfusion of at least 1 unit of
RBC during surgery and immediate re-
covery unit stay (OR: 0.14; CI 0.06–0.29;
p < 0.0001) and for transfusion during
the rest of hospital stay (OR: 0.11; CI
0.01–0.96; p = 0.046).

When transfusion rate according to
the typeofprosthesiswasstudied, regard-
less of the use of TXA, no difference was

observed between hybrid and cement-
less prosthesis both during the surgery/
immediate recovery unit stay or during
the rest of hospital stay (p = 0.13 and p =
0.3, respectively). Likewise, we observed
that both hybrid and cementless prosthe-
sis that received tranexamic were trans-
fused significantly less than each control
group, respectively (0.57 ± 1 vs. 1.7 ± 1
p < 0.01 and 0.65 ± 1 vs. 1.24 ± 1 p <
0.01; . Fig. 2).

No significant differences were ob-
served between the groups regarding
DVT, PE, seizures, or readmissions.
Only one patient of the series, who be-
longed to the TXA group, presentedwith
a seizure that was medically treated. Six
patients (6.9%) from the control group
were readmitted within the following
90 days after discharge, as described in
. Table 3. Two of these 6 were diagnosed
with deep infection of the surgical site
and were subsequently treated with sur-
gical debridement and irrigation along
with intravenous antibiotics. On the
other hand, 3 patients (3.5%) of the
TXA group were readmitted; none of
them diagnosed with surgical site in-
fection. Patients’ hematocrit values at
discharge and length of hospital stay
were similar between both groups. No
deaths were observed during hospital
stay (. Table 4).

Discussion

Thepresented report has focused itsmain
asset in RBC transfusion reduction with
the use of TXA, as many articles have

previously outlined. However, this study
additionally provides an in-depth analy-
sis of the use of TXA considering poten-
tial well-knownassociated complications
such as DVT or even those not so noto-
rious such as seizures; as well as it offers
an evaluation of hospital readmissions
in order to categorize it as an indepen-
dent protective factor. According to our
results, a single dose of 1 g of TXA ad-
ministered immediately before incision
considerably reduced the need of RBC
transfusions in patients undergoing pri-
mary THR under spinal anesthesia. This
reduction was effective both for hybrid
and cementless prosthesis and the bene-
ficial effect was observed not only during
surgery, but also during the rest of hospi-
tal stay. In addition, collateral complica-
tions and readmissions associated with
the use of TXA were low, although not
significantly different from the control
group.

Several studies have proved the bene-
ficial effect of TXAon transfusions in pa-
tients undergoing total hip arthroplasty
[5, 9, 10] as well as of its advantageous
effect in patients with preoperative ane-
miapresenting for total joint arthroplasty
[11]. However, the implicit biases on the
choice of implants selected (uncemented
or hybrid) and the type of anesthesia
can be possible confounders. Traditional
teaching has been that cemented or hy-
brid THRs have a higher total blood loss
thanuncementedTHRs, given the longer
surgical time of the former [12, 13].

Nonetheless, this premise is not uni-
versally accepted. When comparing
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Table 3 Readmissions in tranexamic acid (TXA) and control group
Readmission cause TXA

(n:%)
No TXA
(n:%)

Treatment (medical/
surgical)

P value

Deep surgical site infection 0:0 2:2.29 Surgical Ns

Atraumatic subdural
hematoma

1:1.17 1:1.14 Medical Ns

Upper urinary tract infection 0:0 1:1.14 Medical Ns

Syncopal event 0:0 1:1.14 Medical Ns

Intestinal obstruction 0:0 1:1.14 Surgical Ns

Incoercible diarrhea 1:1.17 0:0 Medical Ns

Early failure of the polyethy-
lene liner

1:1.17 0:0 Surgical Ns

Total 3:3.5 6:6.9 – Ns

Table 4 Postoperative hematocrit and adverse effects

Tranexamic acid No tranexamic acid P value

Postoperative Ht (%) 35.2 (5.7) 34.2 (5.2) Ns

Hospital stay (days) 4 (1) 3.8 (0.8) Ns

DVT/PE 1 2 –

Seizures 1 0 –

Deaths 0 0 –

Postoperative results. Data are shown as median (IQR). Two-tailed Mann Whitney U test and Fisher
test were performed to compare the groups. A p < 0.05 was considered significant
DVT Deep vein thrombosis, PE Pulmonary embolism, Ht Hematocrit, Ns Non-significant

hybrid, cemented and cementless THRs,
a retrospective study done by Trice et al.
[14] showed no evidence of different
blood requirements between cemented
and uncemented prosthesis. Moreover,
in a previous study that was originally
designed to compare two thrombopro-
phylactic drugs where tranexamic acid
was administered according to the sur-
geon’s preference, Rajesparan et al. [15]
found that TXA was effective on reduc-
ing both the amount of bleeding and the
need for allogeneic blood transfusion
in patients with cemented, cementless,
and hybrid THA who received differ-
ent anesthetic methods. A more recent
randomized controlled trial concluded
that combining local and systemic TXA
in primary elective cementless THR
proved to increase postoperative levels
of hemoglobin and reduce total blood
loss when compared to isolated local or
intravenous administration [16]. In our
study on 172 patients, no difference in
the ratio of transfusions between hybrid
and cementless prosthesis was observed;
and TXA strongly reduced the need of
transfusions for both type of arthroplas-
ties. Unlike previous studies, the surgeon

and anesthesiologist were the same for
all patients and spinal anesthesia was
used in all cases. We believe that our
results reinforce the safety and efficacy
of TXA in THR and, on the other hand,
contribute to elucidate the yet not clearly
established influence of TXA on the
different types of prosthesis commonly
used.

The half-life of 1000 mg of intra-
venously administered TXA has been
found to be 1.9 h [17] and the concen-
tration of TXA in the plasma remains
above the minimum therapeutic level for
approximately 3 h after a 10 mg/kg dose
[18, 19]. Those findings are consistent
with previous observations that demon-
strated significant reductions in blood
loss for as long as 4 h [20]. In agreement
with these findings, transfusion rate dur-
ing surgery and immediate recovery unit
was strongly reduced in the TXA group,
in which an average surgery duration
of 59 min was found. Therefore, our
observation of a reduced transfusion rate
during the rest of the hospital stay (when
TXA is below therapeutic levels) may be
interpreted as a beneficial effect arising
from an initially improved hemostasis.

Although TXA is an inhibitor of fib-
rinolysis that does not affect initial clot
formation, there is a theoretical concern
associated with its use and a potential
for inducing thromboembolic events [21,
22]. Zhang et al. [10] concluded af-
ter conducting a randomized-controlled
study that topical administration of TXA
proved tobe safer andmore effective than
intravenous TXA. However, previous in-
vestigations reported no increased risk of
thromboembolic disease even in patients
with a history of pulmonary embolism
[4, 23–25]. In agreement with these re-
sults, the difference in DVT and PE rate
between both groups of our study was
neither significant nor clinically relevant,
and falls within the currently reported
range after elective total hip replacement.

Seizures have been associatedwith the
use of TXA in several clinical studies
specially after cardiac surgery, old pa-
tients, and in patients with impaired re-
nal function [26, 27]. Moreover, animal
studies have suggested that the reduction
of GABAA receptor mediated inhibitory
synaptic transmission via postsynaptic
mechanisms produced by TXA could be
responsible for promoting epileptiform
activity in the central nervous system
[28].To the best our knowledge, no pre-
vious investigationhas addressed this ad-
verse effect in a population undergoing
THR and receiving TXA therapy. Our
results showed one patient in the TXA
grouppresenting seizure during thepost-
operative period. No seizures were reg-
istered in the control group. Although
not statistically significant, this finding
warrants for further analysis of this ad-
verse effect in future studies and should
be kept in mind by treating physician in
all patients undergoing TXA therapy.

To our knowledge, there is no litera-
ture available relating the use of TXA
and hospital readmissions. Although
there was a trend towards more read-
missions due to deep infection of the
surgical site in the control group, our
figures were not statistically significant
to identify association between not using
TXA and further hospitalization. Previ-
ous studies have strongly associated the
presence of hematoma and prolonged
wound drainage with the development of
wound infection in patients undergoing
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hip replacement [29, 30]. Additionally,
a systematic review of the literature,
which aimed to evaluate the risk factors
of infection after hip hemiarthroplasty,
concluded that length of hospital stay,
hematoma, prolonged wound drainage,
time of surgery, use of uncemented
stems, advanced age, and obesity were
all risk factors contributing to surgical
site infection [31]. We also believe that
hematoma is a major risk factor for
infections and with the advent of TXA
a decrease in this complication may
be expected. However, further clinical
studies are needed to assess the validity
of TXA as an independent protective
factor for deep infections.

Other than its retrospective nature,
this study is limited by the high trans-
fusion rate observed that may be the
result of subjective transfusion triggers
such as hypotension or tachycardia un-
responsive to fluid resuscitation or clin-
ical evidence of major active bleeding.
However, the 172 patients included un-
derwent THR following a standardized
technique by the same operating team
(surgeon/anesthesiologist) and therefore
the possible bias in the interpretation of
subjective variables is reduced.

Conclusion

Our study demonstrates that a preoper-
ative single dose of 1 g of TXA showed
a 90% reduction in the need of transfu-
sion following an elective THR, both for
hybrid and uncemented implants. This
reduction was observed both intraoper-
atively and during the following hospi-
tal stay days without any significant dif-
ference between hybrid and cementless
prosthesis. In this series, the use of TXA
did not appear to affect the prevalence
of DVT, PE, readmissions, or seizures.
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Fachnachrichten

Extrakorporale Stoßwellentherapie beim Fersenschmerz
Vorbericht des IQWiG

Im Juli 2015 hat der Gemeinsame Bundesausschuss das Institut für Qualität
und Wirtschaftlichkeit im Gesundheitswesen (IQWiG) beauftragt, den Nutzen
einer Behandlung von Patientinnen und Patienten mit Fersenschmerz mit
extrakorporaler Stoßwellentherapie (ESWT) zu untersuchen. Die vorläufigen
Ergebnisse dieser Nutzenbewertung liegen nun vor.

Eine Reizung und Entzündung der plantaren
Sehnenplatte am Fersenbein kann zu

Fersenschmerzen führen. Diese Schmerzen
können sowohl beim Anlaufen als auch

nach längeren oder stärkeren Belastungen

auftreten; sie beeinträchtigen die Bewe-
gungsfähigkeit und die Lebensqualität.

Bei vielen Betroffenen verschwinden sie

ohne Behandlung. Ist das nicht der Fall,
kommen verschiedene Behandlungen

infrage, etwa Einlagen zur Entlastung des
Fußes, Dehnübungen, die Einnahme von

Entzündungshemmern, Steroid-Injektionen

oder Physiotherapie. Halten die Schmerzen
länger an, kann eine Operation oder eine

ESWT angezeigt sein.

Mehrere Vergleichstherapien
betrachtet

Das IQWiG hat Studien ausgewertet, in

denen eine ESWT entweder mit einer
Scheinbehandlung oder mit verschiedenen

aktiven Therapien oder aber mit einer

anderen ESWT-Variante verglichen wurde.
Insgesamt konnten 28 Studien in die

Auswertung einbezogen werden.

Die Auswertung von 15 Studien, in

denen ESWT mit Scheinbehandlungen
verglichenwurde, ergab bei den Endpunkten

Schmerz und körperlicher Funktionsstatus

Belege für einen Nutzen der ESWT. Bei der
gesundheitsbezogenen Lebensqualität gibt

es dagegen keinen Anhaltspunkt für einen
Nutzen.

Bei zwei von sechs aktiven Vergleichs-
therapien ergaben sich Hinweise für einen

höheren Nutzen der ESWT, und zwar

gegenüber Ultraschall und gegenüber einer
konventionellen Behandlung, nämlich Ion-

tophorese plus Einnahme schmerzstillender
Mittel.

Bei zwei weiteren aktiven Vergleichs-
therapien, nämlichOperation und Ultraschall

plus Dehnübungen, ergaben sich keine
Anhaltspunkte für einen höheren oder

geringeren Nutzen. Im Vergleich zu
Dehnübungen allein und gegenüber

Glukokortikoid-Injektionen schnitt die ESWT

schlechter ab, wobei ein Publikationsbias
nicht ausgeschlossenwerden kann: In beiden

Fällen gibt es unveröffentlichte Studien.

Aus den sechs Studien schließlich, in

denen verschiedene ESWT-Varianten
verglichen wurden, ließen sich keine

Anhaltspunkte für einen höheren oder

geringeren Nutzen einer dieser Varianten
ableiten.

Quelle

http://www.iqwig.de

Der Orthopäde 4 · 2017 365

http://dx.doi.org/10.1097/ALN.0000000000000103
http://dx.doi.org/10.1007/s11999-010-1411-8
http://dx.doi.org/10.1016/S0736-0266(01)00153-X
http://dx.doi.org/10.1016/S0736-0266(01)00153-X
http://dx.doi.org/10.1007/s00264-015-3033-y
http://dx.doi.org/10.1007/s00264-015-3033-y

	Influence of single-dose intravenous tranexamic acid on total hip replacement
	Abstract
	Zusammenfassung
	Introduction
	Materials and methods
	Study design
	Patient population
	Groups and study variables
	Transfusion protocols
	Statistics

	Results
	Discussion
	Conclusion
	References


