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Abstract
Background: Geriatric hip fracture patients are fragile and mostly suffering from multiple comorbidities,
such as cognitive or  cardiovascular disease, in which the use of antiplatelet therapy or vitamin K
antagonists is common. The aim of this study is to assess the effect of antiplatelet therapy and vitamin
K antagonists on perioperative care and patient outcome after hip hemiarthroplasty in daily practice.

Methods: Patients with a femoral neck fracture requiring hip hemiarthroplasty were included in the study.
Data were extracted from a prospective hip fracture database and completed by retrospective review of
the hospital records at two level II trauma centers between January 1st 2010 and May 16th 2016.

Results: 907 patients (68% female) were included, with a median age of 84 (IQR 78-88), of which 415
(46%) used any sort of anticoagulation. Anticoagulation medication was associated with more packed
cell supplementation; 0.33 units (±0.88) vs. 0.15 units (±0.61) (P=<0.001). Also, more hematoma’s were
found for patients with anticoagulation, 19.5% versus 11.4%, P= 0.001. Patients using vitamin K
antagonists needed more days to be ready for discharge compared to patients without anticoagulation,
5.5 days (4-9) versus 4 days (3-7), P = < 0.001.There was no signi�cant difference in 30-day or 1-year
mortality after surgery, nor in time to surgery.

Conclusion: Patients using any sort of anticoagulation are in need of more packed cell supplementation,
develop more hematomas and need more days to be ready for discharge, compared to patients without
anticoagulation use. Also prolonged time to surgery was found for patients using vitamin K antagonists. 

Background
One of the reasons for frailty in the hip fracture population is the presence of multiple comorbidities,
including a high percentage of cardiovascular disease.(1) Therefore, oral anticoagulants, either vitamin K
antagonists (VKA) or antiplatelet therapy, are used in 40% of the patients with a hip fracture.(2)

Current guidelines advise to perform hip fracture surgery within 24 to 48 hours after admission,
minimizing postoperative complications and mortality risk and returning a higher percentage of patients
to independent living.(1)(3)(4) The use of VKA, with a natural half-life over 24 hours, is challenging since
the use of anticoagulation medication is associated with a higher amount of blood loss during surgery.(5)

Therefore, adequate reversal therapy for VKA with either vitamin K or prothrombin complex concentrate is
embedded in the standard of care for patients with a hip fracture and an International Normalized Ratio
(INR) > 1.5.(1)(5)(6)(7) Current guidelines see no harm in continuing antiplatelet therapy (carbasalate
calcium, acetylsalicyclic acid) during the perioperative period, since previous studies show no
substantially increased risk for bleeding complications or mortality.(8)(9)(10)(11)

A major complication after hip fracture surgery is a deep surgical site infection (SSI), which is partly
in�uenced by the presence of a signi�cant hematoma.(12) The perioperative process to prevent the
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accumulation of a hematoma should therefore be optimal.(1) The aim of this study is therefore to
investigate the in�uence of VKA and antiplatelet therapy on patient outcome such as the presence of a
SSI and hematoma after hip hemiarthroplasty.

Methods

Patient selection
All patients admitted with a proximal femur fracture between January 1st 2010 and May 16th 2016 were
enrolled in this study. Inclusion criteria were a femoral neck fracture for which a hip hemiarthroplasty was
placed and an up to date medication lists. All other proximal femur fractures, i.e. intertrochanteric
fractures and subtrochanteric fractures, were excluded. (Fig. 1). Also, multitrauma patients were excluded
from analysis. Patients underwent surgical treatment in two level II trauma teaching hospitals. Baseline
characteristics (age, gender, frailty, time to surgery and type of anesthesia) and clinical outcomes (surgery
time, surgical approach, hemoglobin and blood loss, pain, presence of hematoma, reoperation, deep
surgical site infection, time needed for discharge and mortality) were obtained from a prospective hip
fracture database and were complemented by reviewing hospital records. Follow-up duration was in all
patients at least one-year.

Perioperative management
Perioperative conditions were standardized according to local hospitals protocol. An INR ≤ 1.5 was
required to give spinal anesthesia during surgery. Ten milligrams of vitamin K was administered to
patients with an INR > 1.5. This was repeated after six hours and repeated if necessary. If surgery was
performed shortly after admission, prothrombin complex concentrate was administered. No tranexamic
acid or antiplatelet transfusion was used.

Surgical techinque
All operating theatres had laminar air�ow, and all patients received standard antibiotic prophylaxis prior
to surgery (1–3 g cefazolin, Kefzol). A cemented (Palamed G, gentamicin impregnated cement; Heraeus,
Hanau, Germany) unipolar prosthesis (Mathys CCA; Mathys Ltd. Bettlach, Switzerland) was used in all
surgeries. Twenty-eight surgeons performed the operations and determined the desired surgical
approach, which was either an (minimally invasive) anterolateral approach or a straight lateral approach.

Assessed parameters
Blood loss (in mL) was noted in the surgical report by either the surgeon or the anesthesiologist.
Hemoglobin loss (in g/dL) was calculated as the difference between the preoperative and the lowest
postoperative hemoglobin level. To determine the frailty of the included patients, two scores were added.
First, the Nottingham Hip Fracture Score (NHFS) was used, in which an NHFS of ≤ 4 is considered to be a
low risk, and an NHFS of ≥ 5 to be a high risk for 30-day mortality.(13) The second score used was the
American Society of Anesthesiologist (ASA) score. The visual analogue scale (VAS) was used to rate the
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pain on the �rst postoperative day. The days a patient was in actual need of medical therapy and hospital
support were de�ned as days until a patient was ready for discharge. The presence of a hematoma was
determined by physical examination, no ultrasound was used.

Statistical analysis
Data was analyzed using Stata version 14.0 (StataCorp, College Station, Texas). Tests used were the
Student’s t-test, the Pearson’s Chi-squared test, the Wilcoxon rank-sum test, a Kurkskal-Wallis test. In
addition linear regression was used to test for differences in continuous outcomes between more than 2
groups.. Categorical variables are presented as frequencies and percentages, and continuous variables
are presented as means with a standard deviation (SD) in case of a normal distribution, or as median
with an interquartile range (IQR) in case of a skewed distribution. All statistical tests were two-sided with
a signi�cance level of P ≤ 0.05.

For both the baseline characteristics and the univariable analysis, data are presented as both
anticoagulation use versus no anticoagulation use, and also for subgroups, in which antiplatelet therapy
(AP) (carbasalate calcium and acetylsalicyclic acid) and vitamin K antagonists (VKA) (acenocoumarol
and phenprocoumon) were displayed. Data for clopidogrel (Plavix) were displayed separately, since the
population using clopidogrel was too small to test for statistically differences compared to patients using
AP or VKA.

Results
Patient characteristics

2491 patients were screened for eligibility, of which 907 patients were enrolled in the present study. The
inclusion �owchart is presented in Figure A. Table 1. displays the baseline characteristics of the study
population. The median age of the population was 84 years (IQR 78–88), 615 were female (68%), and
56% had an ASA score ≥ 3. Subgroup analysis was performed for patients using vitamin K antagonists
and antiplatelet therapy. Both groups were compared to each other and to patients who did not use
anticoagulants (Table 2). As seen in Table 2, there are differences between the three groups in all baseline
characteristics excluding the variables; preoperatively hemoglobin level, BMI and type of anesthesia.
Three subgroups were compared (AP vs. VKA), (AP vs. no anticoagulation) and (VKA vs. no
anticoagulation) to determine differences between anticoagulation types.
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Table 1
Baseline characteristics of the 907 included patients

Factor Overall (907) No anticoagulation
(492)

Anticoagulation
(415)

P-
value*

Age (median (IQR) 84 (78–88) 83 (76–88) 84 (79–88) 0.046�

Female Gender (obs (%)) 615/907
(67.8)

355/492 (72.2) 260/415 (62.7) 0.002*

NHFS (median (IQR)) 5 (4–6) 5 (4-5.5) 5 (4–5) 0.003¥

ASA score       0.000*

1–2 (obs, %) 393/898
(43.8)

263/487 (54.0) 130/411 (31.6)  

3–4 (obs, %) 505/898
(56.2)

224/487 (46.0) 281411 (68.4)  

Preoperatively Hb level (mean
(± SD))

7.98 (0.03) 8.01 (0.04) 7.93 (0.05) 0.179�

Preoperatively GFR (mean (± 
SD))

66.0 (21.6) 69.0 (20.0) 62.4 (22.9) 0.000¥

BMI       0.186*

< 18.5 (obs (%)) 38/583 (6.5) 20/287 (7.0) 18/296 (6.1)  

18.5–30 (obs (%)) 487/583
(83.5)

245/287 (85.4) 242/296 (81.8)  

> 30 (obs (%)) 58/583
(10.0)

22/287 (7.6) 36/296 (12.1)  

Time to surgery (median
(IQR))

20.4 (14.5–
26.6)

19.6 (13.4–24.6) 21.5 (15.3–30.6) 0.721¥

Anesthesia       0.004*

Spinal (obs (%)) 777/902
(86.1)

437/490 (89.2) 340/412 (82.5)  

General (obs (%)) 125/902
(13.9)

53/490 (10.8) 72/412 (17.5)  

Notes: *Pearson’s Chi-squared test, � Student’s t-test, ¥ Wilcoxon rank-sum test

Abbreviations: NHFS. Nottingham Hip Fracture Score; Hb. Hemoglobin in mmol/L; GFR. glomerular
�ltration rate in ml/min/1.73m^2; ASA. American Society of Anesthesiology; BMI. Body Mass Index

Anticoagulation therapy is vitamin K antagonists and antiplatelet therapy combined.
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Table 2
Baseline characteristics of subgroups

Factor No
anticoagulation
(492)

Vitamin k
antagonists (141)

Antiplatelet
therapy (213)

P-
value*

Age (median (IQR) 83 (76–88) 84 (80–88) 84 (79–88) 0.034^

Female Gender (obs (%)) 355/492 (72.2) 92/142 (64.8) 132/213 (61.8) 0.017*

NHFS (median (IQR)) 5 (4-5.5) 5 (4–6) 5 (4–6) 0.015”

ASA score       < 
0.001*

1–2 (obs, %) 263/487 (54.0) 35/141 (24.8) 83/211 (39.3)  

3–4 (obs, %) 224/487 (46.0) 106/141 (75.2) 128/211 (60.7)  

Preoperative Hb level
(mean (± SD))

8.01 (0.92) 7.96 (1.02) 7.92 (0.91) 0.421^

Preoperative GFR (mean
(± SD))

69.0 (20.0) 59.0 (21.4) 64.4 (23.3) < 
0.001”

BMI       0.434*

< 18.5 (obs (%)) 20/287 (7.0) 7/100 (7.0) 10/154 (6.5)  

18.5–30 (obs (%)) 245/287 (85.4) 79/100 (79.0) 127/154 (84.5)  

> 30 (obs (%)) 22/287 (7.6) 14/100 (14.0) 17/154 (11.0)  

Time to surgery (median
(IQR))

19.6 (13.4–24.6) 24.4 (18.5–37.0) 18.8 (13.1–24.8) < 
0.001”

Anesthesia       0.350*

Spinal (obs (%)) 437/490 (89.2) 125/142 (88.0) 180/211 (85.3)  

General (obs (%)) 53/490 (10.8) 17/142 (12.0) 31/211 (14.7)  

Notes: *Pearson’s Chi-squared test, � Student’s t-test, ¥ Wilcoxon rank-sum test, “Kurskal-Wallis, ^linear
regression

Abbreviations: NHFS. Nottingham Hip Fracture Score; Hb. Hemoglobin in mmol/L; GFR. glomerular
�ltration rate in ml/min/1.73m^2; ASA. American Society of Anesthesiology; BMI. Body Mass Index

 

Patients using antiplatelet therapy compared to no anticoagulation

Patients using AP were signi�cantly older than patients who did not use anticoagulantion (84 years
versus 82 years, P = 0.03). Also, less female patients were found in the AP group compared to no
anticoagulation use (132 (62%) versus 355 (72%), P = 0.007). Higher NHFS score was found in the AP
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group (5 (4–6) versus 5 (4–6), P = 0.009), and high ASA score (ASA score ≥ 3) was found in the AP group
(128 patients (61%) versus 224 patients (46%), P = < 0.001).

Patients using vitamin K antagonists compared to no anticoagulation

When VKA use was compared to no anticoagulation, higher ASA score (ASA score ≥ 3) was found (106
patients (75%) versus 224 patients (46%), P = < 0.001). Also, prolonged time to surgery was found when
VKA was compared to no anticoagulation use, 24.4 hours (18.5–37.0) versus 19.6 hours (13.4–24.6), P = 
< 0.001.

Patients using vitamin K antagonists compared to antiplatelet therapy

Prolonged time to surgery was found when vitamin K was compared to AP (24.4 hours (18.5–37.0)
versus 18.8 (13.1–24.8), P = < 0.001, respectively).

International normalized ratio

At admission, mean INR for patients using vitamin K antagonists was 3.19 (± 1.71). The mean
preoperative INR after correction was 1.48 (± 0.25). Correction was performed using vitamin K in 55% of
the patients and in 9% of the patients additional prothrombin complex concentrate was necessary
besides vitamin K. In 8% of the patients receiving correction of the INR, only a prothrombin complex
concentrate was used. 22% of the patients using vitamin K antagonists received no correction. Of these
patients, 12 had an INR ≤ 1.5 (1.2 (± 0.2)) and eight-teen patients had an INR > 1.5 (2.1 (± 0.4)). No
complications occurred in the last group. Two patients with an INR > 1.5 without correction received
general anesthesia.

Outcome measures

Univariable analysis was performed on perioperative variables as displayed in Table 3. No difference was
found in the 30-day mortality (9% without anticoagulation versus 10% with anticoagulation, P = 0.620)
nor the 1-year mortality between the groups who did and who did not use anticoagulation drugs (26%
versus 29% respectively, P = 0.287).
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Table 3
Univariable analysis no anticoagulation use versus anticoagulation use

Factor Overall
(907)

No
anticoagulation
(492)

Anticoagulation
(415)

P-
value

Surgery time (min)       0.664*

< 45 min(obs (%)) 132/903
(14.6)

75/490 (15.3) 57/413 (13.8)  

≥ 45 min, < 90 min (reference) (obs
(%))

665 /903
(73.7)

361/490 (73.7) 304/413 (73.6)  

≥ 90 min (obs (%)) 106/903
(11.7)

54/490 (11.0) 52/413 (12.6)  

Minimally invasive surgical
approach (obs (%))

223/906
(24.6)

120/491 (24.4) 103/415 (24.8) 0.895*

Hb loss (mmol/L) (mean ± SD) 1.59 (0.87) 1.53 (0.80) 1.64 (0.93) 0.053¥

Estimated blood loss (mL) (mean ± 
SD)

238.2
(143.8)

237.9 (136.6) 237.1 (144.9) 0.738¥

Packed cell supplementation
(units) (mean ± SD)

0.23 (0.75) 0.15 (0.61) 0.33 (0.88) < 
0.001¥

Pain day 1 (VAS) (mean ± SD) 2.40 (2.16) 2.24 (2.01) 2.60 (2.27) 0.030¥

Postoperative drain (obs (%)) 544/900
(60.4)

300/488 (61.5) 244/412 (59.2) 0.491*

Haematoma (obs (%)) 122/803
(15.2)

49/429 (11.4) 73/374 (19.5) 0.001*

Reoperation for haematoma (obs
(%))

11/888
(1.2)

6/484 (1.2) 5/404 (1.2) 0.998*

Reoperation for luxation (obs (%)) 18/888
(2.0)

9/484 (1.9) 9/404 (2.2) 0.698*

Deep SSI (obs (%)) 44/883
(5.0)

26/481 (5.4) 18/402 (4.5) 0.528*

Ready for discharge (days)
(median (IQR))

5 (3–7) 4 (3–7) 5 (3–8) 0.006¥

Re-admission (obs (%)) 83/879
(9.4)

46/479 (9.6) 37/400 (9.3) 0.858*

Mortality        

30-day mortality 87/907
(9.6)

45/492 (9.2) 42/415 (10.1) 0.620*
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Factor Overall
(907)

No
anticoagulation
(492)

Anticoagulation
(415)

P-
value

One-year mortality 251/907
(27.7)

129/492 (26.2) 122/415 (29.4) 0.287*

Notes: *Pearson’s Chi-squared test, ¥ Wilcoxon rank-sum test,

Abbrevations: Hb. Haemoglobin in mmol/L; VAS. Visual Analogue Scale; SSI. Surgical Site Infection.

Anticoagulation therapy is vitamin K antagonists and antiplatelet therapy combined.

 

More packed cells were supplemented in patients using anticoagulation compared to patients without
anticoagulation, 0.33 (± 0.88) units versus 0.15 (± 0.61) units, respectively. Hematoma’s were reported
more frequently in patients with anticoagulation use compared to patients without anticoagulation, 20%
vs. 11%, P = 0.001, respectively. Also more pain was reported in patients with anticoagulation with a
reported VAS of 2.60 (± 2.27) versus 2.24 (± 2.01) P = 0.030, one day post-surgery. There was no
statistically signi�cant difference in the frequency of post-surgery placed wound drains.

Subgroup analysis are displayed in Table 4. Both vitamin K antagonists and antiplatelet therapy were
associated with more packed cell supplementation compared to no anticoagulation use (0.44 units
versus 0.15 units, P = < 0.001, and 0.26 units versus 0.15 units, P = 0.026 respectively). Also, the use of
vitamin K antagonists was associated with a higher incidence of hematomas compared to no
anticoagulation (23% versus 11%, P = 0.001). No association for the occurrence of hematoma was found
between the other subgroups. At last, patients who used vitamin K antagonists needed more days to be
ready for discharge compared to no anticoagulation, 5.5 days (4–9) versus 4 days (3–7), P = < 0.001.
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Table 4
Univariable subgroup analysis

Factor No
anticoagulation
(492)

Vitamin K
antagonist (141)

Antiplatelet
therapy (213)

P-
value*

Surgery time (min)       0.711*

< 45 min(obs (%)) 75/490 (15.3) 22/141 (15.6) 26/212 (15.6)  

≥ 45 min, < 90 min (reference)
(obs (%))

361/490 (73.7) 100/141 (70.9) 163/212 (76.9)  

≥ 90 min (obs (%)) 54/490 (11.0) 19/141 (13.5) 23/212 (10.9)  

Minimally invasive surgical
approach (obs (%))

120/491 (24.4) 43/142 (30.3) 47/213 (22.1) 0.205*

Hb loss (mmol/l) (mean ± SD) 1.53 (0.80) 1.59 (1.05) 1.62 (0.9) 0.323”

Estimated blood loss (mL)
(mean ± SD)

237.9 (136.6) 242.8 (149.4) 235.3 (136.8) 0.946”

Packed cell supplementation
(units) (mean ± SD)

0.15 (0.6) 0.44 (1.1) 0.26 (0.8) < 
0.001”

Pain day 1 (VAS) (mean ± SD) 2.24 (2.0) 2.62 (2.4) 2.56 (2.2) 0.158”

Postoperative drain (obs (%)) 300/488 (61.5) 83/142 (58.5) 129/210 (61.4) 0.799*

Haematoma (obs (%)) 49/429 (11.4) 30/130 (23.1) 30/188 (16.0) 0.004*

Reoperation for haematoma
(obs (%))

6/484 (1.2) 3/136 (2.2) 1/208 (0.5) 0.357*

Reoperation for luxation (obs
(%))

9/484 (1.9) 2/136 (1.5) 7/208 (3.4) 0.381*

Deep SSI (obs (%)) 26/481 (5.4) 7/135 (5.2) 8/207 (3.9) 0.691*

Ready for discharge (days)
(median (IQR))

4 (3–7) 5.5 (4–9) 4 (3–7) < 
0.001”

Re-admission (obs (%)) 46/479 (9.6) 18/136 (13.2) 15/204 0.198*

Mortality        

30-day mortality 45/492 (9.2) 18/142 (12.7) 20/213 (9.4) 0.448*

One-year mortality 129/492 (26.2) 47/142 (33.1) 59/213 (27.7) 0.272*

Notes: *Pearson’s Chi-squared test, � Student’s t-test, ¥ Wilcoxon rank-sum test, “Kurskal-Wallis, ^linear
regression

Abbreviations: Abbrevations: Hb. Haemoglobin in mmol/L; VAS. Visual Analogue Scale; SSI. Surgical
Site Infection.
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Clopidogrel (Plavix)

Twenty-three patients used clopidogrel (Plavix). The median age of these patients was 85 years (78–90),
and 74% was female. A median NHFS of 5 (4–6) was found, and 78% of the patients had an ASA score 
≥ 3. A mean preoperative hemoglobin level of 7.9 (7.4–8.4) was found, and a mean preoperative GFR of
72 (56–85). For BMI, 83% of the patients had a BMI between 18.5 and 30. Time to surgery showed a
median of 22.8 hours (17.8–26.9) and most patients (70%) received spinal anesthesia. For clopidogrel
the mean Hb loss was 1.5 mmol/L (1-2.2). The estimated blood loss was 238 mL (± 143) and the number
of units of packed cells supplemented was 0.23 (± 0.75).

Discussion
This current study describes the effect of traditional anticoagulation therapy on surgical treatment of
geriatric patients with a femoral neck fracture for which a hip hemiarthroplasty was placed.

The �nding with the most extensive clinical impact was a prolonged time to surgery in patients using
vitamin K antagonists, compared to patients without anticoagulation (24.4 hours versus 19.6 hours, P = < 
0.001). This delay in time to surgery was found despite correction of INR with either vitamin K,
prothrombin complex concentrate or a combination of both. In accordance to current literature, vitamin K
was used in 55% of the patients in our study using a vitamin K antagonist for correction of the INR. (1)(7)

The delay in time to surgery was previously found by Lawrence et al. in 2016 and Tran et al. in 2015, who
found that after controlling for baseline variables, vitamin K antagonists were associated with increased
time to surgery.(5)(14) One explanation for prolonged time to surgery is the previously mentioned required
correction of international normalized ratio. An INR < 1.5 during surgery is advised to perform spinal
anesthesia and surgery as safe as possible.(15) Despite adequate correction of INR, hematomas were
found more frequently in patients using anticoagulation. After subgroup analysis, hematomas most
frequently occurred in the vitamin K antagonist subgroup (23.1% versus 11.4% without anticoagulation
use, P = 0.001). No difference was found when antiplatelet therapy was compared to no anticoagulation
use. One explanation of the increased risk for hematoma in patients using vitamin K antagonists, is the
short half-life of vitamin K as reversal therapy for vitamin K antagonists, which is 24.7 hours, and
therefore a rebound effect in the postoperative period can occur.(6) Since hematomas show signi�cant
association with deep surgical site infections, precautions should be taken to prevent these hematomas
from developing. Adequate correction of INR is one of those precautions.(12)

Also, patients using vitamin K antagonists needed more days to be ready for discharge compared to
antiplatelet therapy as well as compared to patients without anticoagulation (5.5 (4–9) days versus 4 (3–
7) days, P = 0.002, and 5.5 (4–9) days versus 4 (3–7) days, p < 0.001, respectively). No differences were
found in the use of wound drains and the days until a drain was removed, as explanation for the
prolonged time to be ready for discharge.
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One variable that could be the explanation for this �nding is the administration of more packed cells
postoperative in patients using vitamin K antagonists. Anemia and the administration of packet cells
could have prolonged hospital stay. Patients who used anticoagulation were in need of more packed cell
supplementation than patients without anticoagulation, respectively 0.33 (± 0.88) versus 0.15 (± 0.61)
packed cells, P = < 0.001. For subgroup analysis, the use of both vitamin K antagonists and antiplatelet
therapy leads to more packed cell supplementation compared to no anticoagulation (0.44 (± 1.1) versus
0.15 (± 0.6), p < 0.001 for vitamin K antagonists versus no anticoagulation and 0.26 (± 0.8) versus 0.15 (± 
0.6), P = 0.026 for antiplatelet therapy versus no anticoagulation). In accordance to our �ndings Cha et al.
in 2018 also found that even thrombocyte aggregation inhibitors, such as aspirin, were associated with
more packed cell supplementation.(16) This is possible due to the duration of the effect of thrombocyte
aggregation inhibitors, which last during the entire lifespan of the platelets, which is usually 5 to 9 days.
(17) Since prolonged hospital stay is associated with complications such as pneumonias and decubital
ulcers, a stay as short as possible is desirable for these fragile patients.(1)

Strengths and limitations

One of the limitations of this study is the potential absence of data on confounding factors since
baseline characteristics and clinical data had to be completed retrospectively. However, the prospective
hip fracture databased used in this study tried to prevent selection bias and absence of data regarding
most variables. Since standard of care in our hospital is to correct INR in advance to surgery to an INR ≤ 
1.5, the presented data here could be an underestimation of the clinical outcomes if no correction for INR
had been performed. Previously published articles are limited by small sample sizes and heterogeneous
outcomes. Our study provides large and comparable groups in oral anticoagulants versus no
anticoagulation use, with subgroup analysis per type oral anticoagulant.

Conclusion
This present study shows that patients using anticoagulation are in need of more packed cell
supplementation, develop more hematomas and need more days to be ready for discharge, compared to
patients without anticoagulation use. Also a prolonged time to surgery was found for patients using
vitamin K antagonists, despite correction of INR. Quick and aggressive correction of INR should be one of
the main points of attention to prevent the still present prolonged time to surgery in day to day practice.
One of the main goals in treating a patient with a femoral neck fracture should be performing surgery as
soon as possible after developing the fracture, to anticipate to preventable complications. We however
believe that the use of any kind of anticoagulation medication should be an indicator for frailty of
patients, and therefore careful considerations should be made between the timing of surgery and the
expected effect of anticoagulation on clinical outcomes.

List Of Abbreviations
AP Antiplatelet therapy
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ASA American Society of Anesthesiologist

dL Deciliter

g Gram

INR International Normalized Ratio

IQR Interquartile Range

mL Milliliter

NHFS Nottingham Hip Fracture Score

SD Standard Deviation

SSI Surgical Site Infection

VAS Visual Analogue Scale

VKA Vitamin K Antagonists
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Figure 1

The inclusion �owchart


