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ABSTRACT

PURPOSE OF THE STUDY
Hemoglobin (Hb) levels tend to decrease in patients after hip fractures. There are several factors that is responsible for

this decrease in Hb levels. The primary aim in this study was to evaluate the risk factors of blood loss in patients with IFF
and to determine the limits that may require allogeneic blood transfusion (ABT), and the secondary aim was to prevent un-
necessary blood crossing outside these limits. 

MATERIAL AND METHODS
119 patients with intertrochanteric femur fracture (IFF) were included in the study. The patients were divided into two

groups according to the use of ABT in the postoperative period. Age, gender, fracture side, height, weight, body mass index
(BMI), American Society of Anesthesiologist (ASA) score, preoperative hemoglobin (Hb) level, platelet (Plt) number, Inter-
national Normalized Ratio (INR), prothrombin time (PT), activated partial thromboplastin time (aPTT) values, comorbid dis-
eases, history of drug use, whether ABT was applied in the preoperative period or not, and the postoperative 1st day Hb
levels were evaluated from the medical records. A p value below than 0.05 was accepted as statistically significant. 

RESULTS
Advanced age [odds ratio (OR) 1.069, 95% confidence interval (CI) 0.372–3.202], unstable fracture type [OR 0.258, 95%

CI 0.496–6.632], and hemoglobin level <11 g / dL [OR 5.574, 95% GA 0.312–65.278 was found to be an independent pre-
dictive risk factor for allogeneic blood transfusion requirement in the postoperative period.

DISCUSSION
There are several factors that is responsible for decrease in Hb levels in patients after hip fractures. The most important

and most likely cause of these is the fracture itself.  Other reasons are stated as type of fracture, time elapsed until the
surgical treatment, preferred implants for treatment, advanced age, mean preoperative Hb value and anticoagulant drug
usage in literature. Although the preoperative blood loss due to trauma is inevitable, unnecessary aggressive and/or
inadequate treatments can be avoided if patients with higher bleeding risk and complication rate can be detected.

CONCLUSIONS
Advanced age, unstable fracture pattern and low preoperative Hb values should be considered as risk factors for the post-

operative ABT requirements for patients with IFF. 

Key words: intertrochanteric femur fracture, allogenic blood transfusion, blood loss hemoglobin level.

INTRODUCTION

Although intertrochanteric femoral fractures (IFF)
are frequently seen in the elderly patient population,
they constitute approximately 3% to 4% of all fractures
(26). Conservative treatment of IFFs in elderly patients
is known to increase disability and mortality rates by
causing pressure sores, pulmonary system and urinary
system infections (19). Surgical treatment is the current
approach to reduce mortality, increase quality of life
and preserve joint functions in these patients (14).
Cephalomedullary nails are the preferred implants for
most extra-capsular proximal femoral fractures (2, 24).
Fixation method such as proximal femoral nail antirota-
tion (PFNA) is frequently used in the treatment of IFF

because the procedure is less invasive, intraoperative
blood loss is reduced and a reliable fixation opportunity
is provided (13, 23). However, even with this treatment
method, it has been reported that postoperative anemia
develops in most of the patients and up to 41.6% of the
patients require allogeneic blood transfusion (ABT) to
replace the blood loss (8). It is important to determine
the risk factors that may cause anemia in the postopera-
tive period, as the decrease in the amount of hemoglobin
in the perioperative period and the related ABT applied
may increase mortality and morbidity in these patients.
Some studies have been reported to determine the risk
factors for preoperative and perioperative hemoglobin
decrease (11,25). However, the criteria that may require
ABT have not been determined yet.
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traction and internal rotation. Single type of implant
(Cytronic-PFNA, Bursa, Turkey) was used in all pa-
tients.

For deep venous thrombosis (DVT) prophylaxis,
a single daily dose of enoxaparin sodium 4000 IU (Clex-
ane 4000 anti-Xa IU / 0.4 ml®, Sanofi Aventis) was
used in all patients. Hemoglobin levels were evaluated
by total blood counting for all patients on postoperative
day one.

Statistical analysis
Statistical package for Social Sciences version 24

(IBM SPSS Corp, Armonk, NY, USA) was used for the
statistical analysis. The Shapiro-Wilk test was used to
evaluate the normality of groups. For the normally dis-
tributed continuous data, t-test was used. If the distribu-
tion of data was not normal, Mann-Whitney U test was
used to compare the groups. Categorical data was ana-
lyzed by using Fisher exact or chi-squared tests. Binary
logistic regression analysis was performed including the
variables with a p-value ≤ 0.20 to evaluate the important
factors on ABT. MedCalc Statistical Software version
15.8 (MedCalc Software bvba, Ostend, Belgium;
https://www.medcalc.org; 2015) was used for the ROC
curve analysis. A p-value below than 0.05 was accepted
as statistically significant. 

RESULTS

The patients were divided into two groups according
to the necessity of transfusion as non-ABT (n: 62) and
ABT (n: 50). The mean age was 75.4 ± 11.7 years in the
non-ABT group and 80.6 ± 9.9 years in the ABT group
(p = 0.008). Non-ABT consisted of 42 women, 22 men,
and ABT group consisted of 41 women and 9 men (p =
0.032). There was no significant difference between the
two groups in terms of BMI and the time to death
(Table 1). The average amount of preoperative Hb was
12.0 ± 1.2 g/dL in the non-ABT group and 11.2 ±
1.2 g/dL in the ABT group (p <0.001). When the post-
operative Hb amounts were compared, the mean value
was 10.4 ± 0.8 g/dL in the non-ABT group and 8.7 ±
1.1 g/dL in the ABT group (p <0.001) (Table 1).

The primary aim in this study was to evaluate the
risk factors of blood loss in patients with IFF and to de-
termine the limits that may require ABT, and the sec-
ondary aim was to prevent unnecessary blood crossing
outside these limits.

MATERIAL AND METHODS

Local ethical committee approval was obtained for
the study (2020/17-2). A total of 137 patients who were
treated with PFNA for IFF in single department of Or-
thopedics and Traumatology between January 2018 and
April 2020 were retrospectively evaluated.

Patients with pathological fractures, metastatic dis-
ease, multiple fractures, polytrauma, and patients re-
quired an open reduction were excluded from the study.
As a result, 119 patients were included in the study. The
patients were divided into two groups according to the
use of ABT in the postoperative period. Age, gender,
fracture side, height, weight, Body mass index (BMI),
American Society of Anesthesiologist (ASA) score, pre-
operative hemoglobin (Hb) level, Platelet (Plt) number,
International Normalized Ratio (INR), Prothrombin time
(PT), activated partial thromboplastin time (aPTT) val-
ues, comorbid diseases, history of drug use, whether
ABT was applied in the preoperative period or not, and
the postoperative 1st day Hg levels were evaluated from
the medical records.

ABT was applied to the patients whose Hb level was
below 9.0 g/dL in the preoperative period. In the post-
operative period, the American Academy of Orthopedic
Surgeons recommends that transfusion should not be
performed in patients with hip fractures unless the Hb
levels fall below 8 g/dL or show symptoms (15). Ac-
cordingly, in our study population ABT was applied to
the patients with a Hb level below 8 g/dL and also to the
patients with symptoms such as severe weakness, pallor,
chest pain, tachycardia (≥ 100 min), hypotension (sys-
tolic blood pressure <90 mmHg) although Hb level is
above 8 g/dL. 

All procedures were performed in the lateral decubi-
tus position on the standard operating table. Closed re-
duction was achieved by applying manual longitudinal
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Table 1. Analysis of the effect of continuous variables on postoperative transfusion

Non-transfused (n:62)
[mean±std. dev. (min–max)]

Transfused (n:50)
[mean±std. dev. (min–max)]

p value

Age (years) 75.4±11.7 (41–101) 80.6±9.9 (49–100) 0.008

Body mass index (BMI) 27.8±4.1 (18.5–41.4) 26.6±3.9 (19.5–39.1) 0.114

Time to surgery (days) 2.4±1.3 (1–7) 2.4±1.4 (0–7) 0.783

Preoperative hemoglobin (g/dL) 12.0±1.2 (8.5–14.3) 11.2±1.2 (7.8–14) <0.001

Postoperative hemoglobin (g/dL) 10.4±0.8 (8.2–12.9) 8.7±1.1 (6.6–11.7) <0.001

Platelet (103/mL ) 212.8±64 (46–423) 216.8±74.4 (123–524) 0.930

International normalized ratio (INR) 1.0±0.2 (0.1–1.9) 1.0±0.4 (0.8–3.4) 0.294

aPTT (sec) 23.5±3.9 (17.3–34.8) 22.6±3.8 (17.6–39.8) 0.143

PT (sec) 12.9±2.5 (9–25.6) 14.3±10.2 (10.6–79.5) 0.942
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Table 2. Analysis of the effect of categorical variables on postoperative transfusion

Non-transfused (n:62) Transfused (n: 50) p value

Type of the fracture (stable/unstable) 30/32 14/36 0.022

Gender (female/male) 40/22 41/9 0.032

Fracture side (right/left) 25/37 23/27 0.340

Diabetes (present/absent) 15/47 9/41 0.288

Hypertension (present/absent) 15/47 11/39 0.483

Neurologic disease (present/absent) 9/53 9/41 0.403

Cardiac disease (present/absent) 7/55 4/46 0.401

Use of anticoagulant drugs (present/absent) 9/53 10/40 0.302

Preoperative transfusion (present/absent) 3/59 2/48 0.601

Preoperative hemoglobin value (<11 g/dL/ 11 g/dL) 11/51 22/28 0.002

Preoperative transfusion (present/absent) 3/59 2/48 0.060

ASA grade (<3/ 3) 25/37 14/36 0.150

Table 3. Binary logistic regression analysis of the factors those 
are effective on postoperative transfusion

p value Odds ratio
95% confidence 

interval

Gender (male) 0.872 1.092 1.020–1.120

Age ( ) 0.006 1.069 0.372–3.202

Type of fracture 
(unstable)

0.006 0.258 0.496–6.632

Hemoglobin level 
(<10 g/dL)

0.269 4.513 0.098–0.680

Hemoglobin level 
(<11 g/dL)

0.046 5.574 0.312–65.278

Hemoglobin level 
(<12 g/dL)

0.116 4.553 1.032–30.118

Hemoglobin level 
(<13 g/dL)

0.546 1.912 0.686–30.212

When the groups were compared in terms of fracture
type, 32 (51.6%) patients in the non-ABT group and 36
(76.0%) in the ABT group had an unstable fracture pat-
tern (p = 0.022). No significant difference was found
between the groups in terms of comorbid factors such
as diabetes, hypertension, neurological disease, and car-
diac disease (Table 2). Again, no difference was found
in terms of anticoagulant drug use, coagulation markers
such as INR, aPTT, and PT (Table 1). While three pa-
tients in the non-ABT group required transfusion in the
preoperative period, this number was found to be two in
the ABT group (p = 0.601).

When all parameters with a p value less than 0.05
were included into the multivariate regression analysis;

advanced age [odds ratio (OR) 1.069, 95% confidence
interval (CI) 0.372–3.202], unstable fracture type [OR
0.258, 95% CI 0.496–6.632], and hemoglobin level
<11 g/dL [OR 5.574, 95% GA 0.312–65.278 was found
to be an independent predictive risk factor for allogeneic
blood transfusion requirement in the postoperative period
(Table 3).

ROC curve was created for these independent risk
factors. Preoperative hemoglobin value, in terms of pre-
dicting allogenic blood transfusion after hip fracture sur-
gery; the area under the curve (AUC: 0.692) reached
with the cut-off point Hb ≤10.7 g/dL (Fig. 1).

DISCUSSION

It is well known that Hb levels tend to decrease in
patients after hip fractures (10). There are several factors
that is responsible for this decrease in Hb levels. The
most important and most likely cause of these is the
fracture itself. Another major reason is the surgical ap-
proach applied for treatment (21). Although the preop-
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Fig. 1. The receiver operating characteristic curve analysis of
the preoperative hemoglobin value predicting allogeneic blood
transfusion requirement.
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erative blood loss due to trauma is inevitable, unneces-
sary aggressive and/or inadequate treatments can be
avoided if patients with higher bleeding risk and com-
plication rate are detected. In our study, in which we
aimed to determine the main risk factors to predict the
need for postoperative ABT requirement in patients pre-
senting with IFF, it was observed that; advanced age,
unstable fracture pattern and lower Hb levels at presen-
tation were the major risk factors for postoperative ABT
requirement.

Compared to femoral neck fractures among hip frac-
tures, blood loss is greater in trochanteric region because
the IFF is in the extra capsular area where the fracture
originates from cancellous bone (21). Wu et al. evaluated
preoperative blood loss in hip fractures. The authors re-
ported that the total blood loss in extra capsular fractures
was higher than in intracapsular fractures (25). It has
been reported that a decrease in the amount of hemo-
globin level in the perioperative period increases mor-
tality rates and is associated with deterioration in quality
of life and joint functions (17, 18). Yet another study
showed that; complications (such as pneumonia and ane-
mia) and postoperative mortality rates were higher in
IFF than femoral neck fractures (16). Considering the
above literature, it can be thought that this is because
blood loss is higher in IFF than femoral neck fractures.
In a study in which isolated IFF was evaluated, it was
reported that patients with AO 31 A2.2-A2.3 (unstable)
fracture pattern had a higher rate of decrease in Hb levels
compared to the AO 31 A1.1-A2.1 (stable) group (12).
In our study, there were 36 (76.0%) unstable fractures
in the ABT group and 32 (51.6%) in the non-ABT group
(p = 0.022). The binary logistic regression analysis
showed that the unstable fracture pattern had a significant
effect on postoperative ABT requirement (p = 0.006).

Considering the time elapsed until the surgical treat-
ment of the fracture, it has been reported that the possi-
bility of postoperative ABT requirement increases in pa-
tients with long surgical intervention due to repetitive
movements of the fracture ends, open medullary canal
and regional hemorrhage (27). In their study, Luo et al.
concluded that the Hb levels were lower and the preop-
erative ABT rates were higher in patients with a surgical
intervention duration longer than 5 days. Therefore, they
argued that delayed surgical intervention may increase
the amount of preoperative blood loss (14). On the other
hand, there are studies stating that the time from injury
to surgical intervention has no effect on preoperative
ABT requirements (5,7). In our study, no significant dif-
ference was found between the two groups in terms of
the time from injury to surgery (p = 0.783). In line with
this result, we think that the time to surgery has no effect
on ABT requirement. However, it should be kept in mind
that when the time to surgical intervention prolongs,
this may lead to decubitus ulcers, urinary infections, ve-
nous thrombosis, pneumonia, and cardiovascular events
(20).

Cephalomedullary nails are the preferred implants
for most proximal extra-capsular proximal femur frac-
tures (2, 24). Although studies indicated that in-
tramedullary fixation methods increased the amount of
blood loss due to the opening of the medullary canal
and proximal femoral reaming (6, 7), we preferred to
use cephalomedullary nails to treat the fracture in 68
(60.7%) of the patients who had unstable fracture pat-
terns to achieve a stable fixation.

Various studies have shown that advanced age may
be a risk factor for the need for ABT in patients with
IFF (7, 14). In our study, it was observed that the mean
age of the patients in the ABT group (80.6 ± 9.9) was
higher than the non-ABT group (75.4 ± 11.7). In addi-
tion, advanced age was found to be a risk factor for
postoperative blood transfusion requirement in our lo-
gistic regression analysis (p = 0.006). Similarly, Swain
et al. reported that patients aged 80 years and over had
higher transfusion needs in their study (22).

In our study, the mean preoperative Hb value of the
non-ABT group was 12.0 ± 1.2 g/dL and this value was
11.2 ± 1.2 g/dL in the ABT group (p <0.001). According
to the result of logistic regression analysis, preoperative
Hb value below 11 g/dL increased the postoperative
ABT requirement risk 5.5 times. Moreover, the preop-
erative Hb value of 10.7 g/dL was found to be a strong
predictive risk factor for postoperative ABT requirement.
In a study, Adunski et al reported that patients with pre-
operative Hb> 12 g/dL could undergo surgery without
crossing the blood (1). We should recommend making
the erythrocyte suspensions ready for the patients with
a preoperative Hb lower than 11 g/dL, however it is not
possible for us to make a conclusion such as ‘’the patients
with a preoperative Hb level higher than 12 g/dL should
not need transfusion after the surgery. 

In our study, no difference was found between the
groups according to the anticoagulant drug usage, INR,
aPTT and PT values in terms of postoperative transfu-
sion. Although similar results were found in the literature
(4, 7). There are also studies showing that the use of
preoperative anticoagulants increases post-operative
ABT and mortality (3, 9). The literature is not clear on
this subject. 

CONCLUSIONS

The strength of our study can be accepted as using
the same type of implant in all surgical interventions,
applying the same anesthesia approaches and transfusion
criteria in a single center. Analysis of retrospective data
and not calculating the amount of perioperative bleeding
amount can be considered as the weaknesses of this
study.

In conclusion, advanced age, unstable fracture pattern
and low preoperative Hb values should be considered
as risk factors for the postoperative ABT requirements
for patients with IFF fractures.
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