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Abstract: According to current guidelines surgical treatment of hip fractures has to be initiated within 48h. This often 

poses a challenge, as the main focus group are elderly patients with numerous comorbities and frequently medical 

anticoagulation. The aim of this study was to assess the complication rate in hip fractures, anticoagulated with 

phenprocumon in comparison to patients without anticoagulation. A total of 534 consecutive patients, treated in 2011, 

with diagnosed hip fractures were studied with 74% being female. Age distribution was 79.9 ± 12.6, range (24.7 to 

104.9). In addition to medical anticoagulation, we evaluated the time to surgery, length of stay, several blood values over 

multiple time points and the mobilization as well as systemic and local complications. Out of 534 patients included in the 

study, 210 (39.3%) were on medical anticoagulation. Patients who received phenprocumon reversal with vitamin K, had 

the longest time to surgery (3.7 days) as well as the longest length of stay (19.5 days) while patients who received 

phenprocumon reversal with human prothrombin complex (PPSBP) had the shortest time to surgery (0.1) and the shortest 

length of stay (11.3 days). Furthermore patients who received phenprocumon reversal with vitamin K had the highest rate 

of mortality with 9.8%.Preoperative length of stay appeared as a significant predictor for respiratory infections, wound 

infections, and urinary tract infections, in a multivariate model test. Phenprocumon reversal with PPSBP appears to be 

superior to phenprocumon reversal with vitamin K in regard of postoperative infections and the mortality rate. An 

analysis of a bigger cohort over a longer period of time should be conducted. 
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INTRODUCTION 

Proximal femoral fractures are representing a 

major cause of morbidity and mortality in the elderly 1, 

2. They have a high impact on public health because of 

the related morbidity, risk of nursing-home admission 

and increased healthcare costs 3-5. The expected 

demographic changes resulting from rapidly ageing 

population in Western countries have led to prediction 

of a huge increase in the worldwide incidence of hip 

fracture 3, 6. Women make up at least 70% of all 

patients with a proximal femoral fracture 7,8. 

 

Outcome of surgical treatment is superior to 

that of conservative treatment for hip fractures9. It has 

been shown that surgical treatment of these fractures 

within the first 48 hours decreases the morbidity and 

mortality rates in this group 10-13. Complications of 

recumbency include pneumonia, pressure sores, muscle 

wasting, and urinary tract infections 14, 15. In recent 

years, phenprocumon has been used increasingly as a 

preventive measure of thromboembolic events 13, 16, 

17. Approximately 1 to 1.5% of the population takes 

phenprocumon as a prophylaxis against thrombosis 

18,19. This has led to a growing number of hip 

fracture patients who are treated with phenprocumon at 

presentation in the emergency room, resulting in high 

level of international normalized ratio (INR) 13, 20.  

 

Current recommendations state that unless 

there is a very high risk of thromboembolism, 

anticoagulation should be temporarily discontinued in 

preparation for surgery 18, 21. Patients with an INR of 

greater than 1.5 are considered at higher risk for intra- 

or postoperative bleeding 1-5, 18, 21-27. However, 

delaying surgery because of a high INR can also lead to 

increased complications and health costs 18. 

 

Phenprocumon and other coumarin 

anticoagulants act by inhibiting the synthesis of 

functional vitamin K-dependent coagulation factors II, 

VII, IX and X28-30. Normal INR in patients receiving 

phenprocumon can be achieved by various methods: 

“watch and wait”, oral or intravenous vitamin K, or 

fresh frozen plasma administration 13, 20, 31-33. 

Studies have shown that it may take up to 4 days for 

INR to reach acceptable levels for surgery 20. After 
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revising the current literature, there is a lack of 

guidelines for reversal of anticoagulation in patients 

with a hip fracture 34, 35. 

 

The purpose of our study, was to assess the 

relationship between patients under phenprocumon 

anticoagulation and complications caused by hip 

fractures in elderly patients at a level I Trauma Centre 

with a control group of patients without anticoagulation. 

 

MATERIAL AND METHODS 

A total of 534 consecutive patients with a 

diagnosed fracture of the proximal femur admitted to 

Dep. Trauma Surgery, Medical University Vienna, in 

2011 have been considered for inclusion. Data 

collection was performed prospectively and statistical 

evaluation was performed retrospectively, approved by 

local IRB. Patients were identified from surgical 

records and Hospital In-patient Enquiry System. Data 

were retrieved from our database. Laboratory findings 

at admission were retrieved from the database of 

Institute of Central Laboratory, General Hospital 

Vienna. Patients were classified in femoral neck-, per 

trochanteric-, sub trochanteric- and 

pertrochetsubtrochanteric fractures, according to 

Garden and AO classification 36, 37.  

 

Study population was divided into the 

following subgroups: no anticoagulation, 

phenprocumon + Vit. K, phenprocumon + PPSBP, and 

other anticoagulation.Phenprocumon was administered 

as Marcoumar (Hoffmann La Roche AG, Basel, CH), 

and ashuman prothrombin complex (PPSBP), 

Beriplex (CLS Behring Inc., PA, USA) was used in 

the entire study population. Patients not managed 

operatively were excluded from the study. Other 

exclusion criteria were pathological fractures and 

revision surgery. The primary outcome measured was 

the complication rate in patients with hip fractures with 

or without pre-existing anticoagulant therapy.  

 

STATISTICAL METHODS 

The primary endpoint is the incidence of 

complications. Secondary endpoints include length of 

stay, blood values within the framework of stay and 

mobilization.  

 

The primary endpoint was based on crosstabs, 

on the one hand by means of chi-square goodness of fit 

test for nominal scaled data (frequencies), and the other 

part by means of model checking with binary logistic 

regression for metric and dichotomous predictors were 

examined. The binary logistic regression allows the 

prediction to what extent predictors (presence of pre-

existing anticoagulant medication, comorbidities, 

fracture type, type of surgical rehabilitation, but also 

patient's age, sex, blood values at admission) are able to 

predict the occurrence of complications.  

 

The statistical analysis of secondary endpoints 

was performed by means of parameter-free U-test 

according to Mann and  

 

Whitney or Kruskal-Wallis rank means of 

analysis of variance. For the comparison of blood 

values assuming the normal distribution assumption 

were parametric methods such as the t-test for 

independent samples or two-factor analysis of variance 

method used, which also interactions (interactions) can 

be tested for significance between the factors. 

 

In addition, the respective descriptive statistical 

parameters (mean, standard deviation, minimum, 

maximum, range, median) are calculated for the 

characterization and description of the parameters of 

interest in the various patient groups. 

 

RESULTS 

We enrolled 534consecutive patients with a 

mean age of 77.6  (range 24.7 to 101.9). 74% of who 

were female, and 26% were male. Follow up was 15.2 ± 

08.7 days (range 2 to 99).Study population was divided 

into the following sub-groups: no anticoagulation 

(n=324), phenprocumon + Vit. K (n=41), 

phenprocumon + PPSBP (n=7), other anticoagulation 

(n=162). A total number of 22 patients (4.1%) died 

within observation time. Table 1 deals with general 

study population data and laboratory values. 

 

In our study population n=534, a total of 534 

fractures were observed. Fractures were divided due to 

the following: femoral neck (n=252, 47%), per 

trochanteric (n=228, 43%), subtrochanteric (n=23, 4%), 

per trochanteric and subtrochanteric (n=31, 6%). All 

surgical procedures were performed by different 

attendings. Table 2 deals with the details regarding sub-

group and surgical procedures. 

 

Laboratory parameters used for statistical 

analysis: haemoglobin (Hb), haematocrit (Hct), 

normotest, international normalized ratio (INR), 

leukocytes (Leu), creatinine (Crea),  creatine kinase 

(CK-MB), glucose (Gluc), and  c-reactive protein 

(CRP). Comorbidities were subdivided as following: 

heart failure, hypertension, renal failure, diabetes 

mellitus, hyperlipidaemia, thyroid function test, organ 

transplantation, cancer, chronic heart disease, chronic 

obstructive pulmonary disease, osteoporosis, and 

dementia.  

 

Complications were subdivided as following: 

fever, anaemia, respiratory tract infection, urinary tract 

infection, wound infection, and death. Table 3 and 4 

deals with the variables according to the complications. 
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Table-1: General patients characteristivs 

 
No anticoagulation 

  
Warfarin + Vit. K 

 
Warfarin + Beriplex® 

  
Other anticoagulation 

 
n M SD Md 

 

n M SD Md 

 

n M SD Md 

 

n M SD Md 

Total patients & Age 324 77.6 14.4 81.9 

 

41 82.9 7.4 84.7 

 

7 81.4 10.2 85.7 

 

162 83.7 8.0 85.6 

                    Gender 

                     Male 81 

    

13 

    

2 

    

43 

     Female 243 

    

28 

    

5 

    

119 

                       Hospital stay 

  Days 324 14.7 9.3 13.0 

 

41 19.5 8.1 18.0 

 

7 11.3 4.4 11.0 

 

162 15.5 7.3 14.0 

                                        Laboratory values   At admission 

  Hb 324 12.47 1.73 12.60 

 

41 12.42 1.97 12.50 

 

7 14.07 0.99 13.90 

 

161 12.29 1.67 12.40 

  Hct 324 37.22 4.86 37.70 

 

41 38.06 5.62 38.20 

 

7 41.91 2.50 41.40 

 

161 37.02 4.69 37.10 

  Normotest 324 99.60 21.87 98 

 

41 26.07 8.89 27.00 

 

7 41.29 21.20 29.00 

 

162 96.88 22.02 96.00 

  INR 45 1.14 0.15 1.10 

 

40 3.27 1.37 2.95 

 

5 2.48 0.98 2.90 

 

27 1.18 0.15 1.20 

  CRP 323 1.93 3.77 0.46 

 

41 2.39 4.61 0.54 

 

7 0.76 0.83 0.26 

 

162 1.42 2.39 0.41 

                      Before surgery 

  Hb 322 12.38 1.72 12.50 

 

36 11.21 1.56 11.20 

 

7 14.07 0.99 13.90 

 

160 12.08 1.75 12.20 

  Hkt 322 36.91 4.94 37.50 

 

36 34.19 4.86 33.55 

 

7 41.91 2.50 41.40 

 

160 36.28 5.03 36.55 

  Normotest 320 98.58 21.65 97.00 

 

41 69.39 19.00 71.00 

 

7 41.29 21.20 29.00 

 

159 95.03 21.93 94.00 

  INR 55 1.16 0.14 1.20 

 

35 1.45 0.28 1.40 

 

5 2.48 0.98 2.90 

 

31 1.21 0.14 1.20 

  CRP 323 2.67 4.34 0.61 

 

37 9.89 4.25 10.32 

 

7 0.76 0.83 0.26 

 

160 2.84 4.24 0.99 

                      After surgery 

  Hb 321 10.13 1.42 10.20 

 

41 10.24 1.38 10.00 

 

7 11.84 2.01 11.40 

 

159 10.20 1.30 10.20 

  Hkt 321 29.92 4.22 30.10 

 

41 30.98 4.54 29.80 

 

7 35.01 5.84 33.60 

 

159 30.17 3.94 30.80 

  Normotest 311 85.41 18.24 84.00 

 

39 73.77 17.20 74.00 

 

7 52.57 14.93 51.00 

 

156 83.16 20.48 81.00 

  INR 92 1.18 0.15 1.20 

 

23 1.26 0.16 1.20 

 

5 1.48 0.30 1.30 

 

185 1.21 0.16 1.20 

  CRP 320 9.21 5.51 8.91 

 

41 12.58 5.72 12.48 

 

6 4.32 5.45 2.23 

 

161 9.90 5.49 9.86 

                     Before discharge 

  Hb 321 10.62 1.31 10.50 

 

41 10.66 1.32 10.70 

 

7 11.36 0.95 10.80 

 

159 10.71 1.13 10.60 

  Hkt 321 31.71 3.58 31.80 

 

41 32.92 4.27 33.30 

 

7 33.80 2.87 32.70 

 

159 32.19 3.32 32.00 

  Normotest 305 105.05 22.79 104.00 

 

39 73.90 28.68 73.00 

 

7 77.29 34.75 91.00 

 

151 102.44 23.28 103.00 

  INR 66 1.15 0.48 1.10 

 

18 1.58 0.57 1.50 

 

4 1.38 0.69 1.10 

 

39 1.12 0.16 1.10 

  CRP 320 4.20 4.05 2.79 

 

41 5.56 5.35 4.23 

 

7 3.17 4.68 1.25 

 

161 4.19 3.91 2.87 

                    Mobilisation grade 
   After surgery 319 3.92 0.81 

  

41 4.29 0.64 

  

7 3.93 0.59 

  

160 4.20 0.69 

   At discharge 319 2.68 1.14 

  

41 3.07 1.14 

  

7 3.11 0.67 

  

160 3.21 1.12 

                                         Hb= hemoglobin, Hct= Hematocrit, INR= International normalized ratio, CRP= C-reaktive protein, M= Median, SD= Standard deviation, Md=mean difference 
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Patients who received phenprocumon reversal 

with vitamin K, had the longest time to surgery (3.7 

days) as well as the longest length of stay (19.5 days) 

and the highest CRP levels at all times, while patients 

who received phenprocumon reversal with PPSBP had 

the shortest time to surgery (0.1) and the shortest length 

of stay (11.3 days) as well as the lowest CRP values. 

Furthermore, with 14.6%, patients who received 

phenprocumon reversal with vitamin K had the highest 

rate of respiratory infections and with 9.8% the highest 

rate of mortality, whilst patients on medical 

anticoagulation with other drugs with 8.0% had the 

highest proportion of wound infections. Table 5 deals 

with the significant predictors for complications.  

 

Table-2: Fractures and surgery 

 
DHS DCS Gamma Nail long Gamma Nail IM PFN HEP TEP SCREW TOTAL % 

Femoral neck 69 0 3 0 0 3 141 14 22 252 47 

Pertroch. 7 0 94 3 2 120 0 0 2 228 43 

Subtroch. 0 0 3 11 1 8 0 0 0 23 4 

Pertroch. + 

Subtroch. 0 1 6 12 0 12 0 0 0 31 6 

Total 76 1 106 26 3 143 141 14 24 534 100 

DHS=Dynamic hip screw, DCS= Dynamic condylar screw, IM= Intramedullary nail, PFN= Proximal femur nail, HEP= 

Hemi arthroplasty, TEP= Total arthroplasty 

 

Table-3: Variables according to complications 

Tab.3(a): Variables according to fever 

  B(Regr. Koeff.) Wald (df) p Exp(B) 

Hospital stay .047 8.63 .003 1.05 

CRP .095 4.02 .045 1.10 

Table-3b: Variables according to anemia 

  B(Regr. Koeff.) Wald (df) p Exp(B) 

Age .052 15.87(1) <.001 1.05 

Gender .619 4.53(1) .033 1.86 

Hospital stay .048 7.08(1) .008 1.05 

Fx type 

 

26.39(9) .002 

 Surgery 

 

23.15(8) .003 

 Hct -.225 7.28(1) .007 .80 

Normotest .012 5.12(1) .024 1.01 

Tab.3c: Variables according to respiratory infect 

  B(Regr. Koeff.) Wald (df) p Exp(B) 

Group 

 

13.39(3) .004 

 Age .072 6.36(1) .012 1.08 

Days till surgery -.373 4.60(1) .032 .69 

Hospital stay .048 8.03(1) .005 1.05 

Normotest .027 6.17(1) .013 1.03 

CRP .136 6.57(1) .010 1.15 

Tab.3d: Variables according to urinary infect 

  B(Regr. Koeff.) Wald (df=1) p Exp(B) 

Age .037 7.07 .008 1.04 

Days till surgery .235 9.63 .002 1.27 

Tab.3e: Variables according to wound infect 

  B(Regr. Koeff.) Wald (df) p Exp(B) 

Group 

 

8.24(3) .041 

 Days till surgery -.744 5.04(1) .025 .48 

Hospital stay .108 19.64(1) <.001 1.11 

Hb 1.01 5.33(1) .021 2.74 

Hct -.425 7.38(1) .007 .65 

CRP .209 5.48(1) .019 1.23 

Cronic coronary disease 1.67 3.83(1) .050 5.30 

Tab.3f: Variables according to death 

  B(Regr. Koeff.) Wald (df) p Exp(B) 

Age .118 7.27 .007 1.13 

CRP .207 8.61 .003 1.23 

Diabetes 1.36 4.06 .044 3.90 

Hb= hemoglobin, Hct= Hematocrit, CRP= C-reaktive protein; 
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Table-4: Complications 

Complications 

No  

anticoagulation 

Phenprocumon  

+ Vit. K 

Phenprocumon  

+ PPSBP 

Other  

anticoagulation Total 

n % n % n % n % n % 

Fever 17 5.2 3 7.3 0 0.0 15 9.3 35 6.6 

Anaemia 134 41.4 14 34.1 1 14.3 70 43.2 219 41.0 

Respiratory infect 15 4.6 6 14.6 0 0.0 18 11.1 39 7.3 

Urinary infect 77 23.8 15 36.6 3 42.9 44 27.2 139 26.0 

Wound infect 7 2.2 1 2.4 0 0.0 13 8.0 21 3.9 

Death 7 2.2 4 9.8 0. 0.0 11 6.8 22 4.1 

 

Table-5: Significant predictors for complications 

 Predictors Fever Anemia 
Pulmonary 

infect 

Urinary 

infect 

Wound 

infect 
Death 

Sub-groups 
  

** 
 

* 
 

Age 
 

** * ** 
 

** 

Gender 
 

* 
    

Days till surgery 
  

* ** * 
 

Hospital stay ** ** ** 
 

** 
 

Fracture type 
 

** 
    

Surgery 
 

** 
    

Hb 
    

* 
 

Hct 
 

** 
  

** 
 

Leukocytes 
      

Normotest 
 

* * 
   

Creatinine 
      

CRP * 
 

* 
 

* ** 

Urinary tract infection 
      

Hypertonia 
      

Renal failure 
     

* 

Diabetes mellitus 
     

* 

Hyperlipidemia 
      

Tyroid function test 
      

Organ transplantation 
      

Cancer 
      

Chronic heart disease 
    

* 
 

Cronic obstructive pulmonary 

disease       

Osteoporose 
      

Dementia             

Variant R
2 
 according to Nagelkerke 25.1% 41.7% 32.9% 21.8% 48.1% 42.4% 

Hb= hemoglobin, Hct= Hematocrit, CRP= C-reaktive protein; 

 

DISCUSSION 

Proximal femoral fractures represent a surgical 

challenge, not only because of the complexity of the 

fracture morphology, but also because of the high 

perioperative risk, most multi-morbid patients are 

associated with 39-44. Despite the availability of 

rapid-acting drugs to antagonize the anticoagulation 

effects, due to missing clear directives for 

implementation, clinical usage can be seen as limited 

21, 34, 35.  

 

The average age of all patients studied at the 

time of fracture was 79.9 years, which is comparable to 

the literature indicating an average age of 80.8 years, 

with men already in a slightly younger age (74.2 years) 

compared to women (82.0 years) 45, 46. In our study 

population 4.1% died within observation time, 

representing a lower number than 6% reported by 

Schulze et al. in the literature 47. 

 

Proximal femoral fractures are more common 

in women. In our patients, the ratio was 74.0% female 

to 26.0% male, compared to Geiger et al. publishing a 

ratio 82.3% to 17.7%,women to men. Existing higher 

prevalence in women is explained in the literature by 

the frequent occurrence of osteoporosis 45, 48-54. 

 

Medial femoral neck fracture sets with 45.1% 

of cases, the most common fracture (compared with 

40.6% reported in the literature), followed by the 
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intertrochanteric fractures with 42.7% (compared with 

44.0%), the per trochanteric and sub trochanteric 

fractures with 5.8%, the sub trochanteric fractures with 

4.3% and the lateral femoral neck fracture with 2.1% of 

cases 45, 55.  

 

Patients have, depending on their anticoagulant 

medication and antagonizing procedure, both a different 

preoperative length of stay as well as a total different 

length of stay. Preoperative length of stay in the 

phenprocumon + vitamin K group scored the highest 

average value of 3.7 days, while the phenprocumon + 

PPSBP patients with 0.1 days show the least time. The 

length of stay was in the phenprocumon + vitamin K 

group with 19.5 days (Md = 18.0) the longest, while in 

the phenprocumon + PPSBP group, 11.3 days (Md = 

11.0) show again the shortest duration. In contrast a 

preoperative length of stay with 0.9 days (Md=1.5) and 

a total length of stay with 14.7 (Md=13.0) was observed 

in the subgroup without anticoagulation. 

 

This is remarkable, because the length of stay 

within the multivariate model testing was identified as 

the most significant predictor variable thus for the 

occurrence of complications in this study. In particular, 

the length of stay is in a strong correlation with the 

occurrence of fever, bleeding, anaemia, respiratory 

infections and wound infections. However, it should be 

noted that the length of stay on the practical relevance 

for the prediction of complications is put into 

perspective, because they can be described in 

comparison with the other predictors as retrospective 

variable.  

 

Preoperative length of stay, also a retrospective 

variable, can be easily influenced by the possibility of a 

quick reversal of the anticoagulant medication than the 

entire length of stay and thus has a higher clinical 

relevance. Our data demonstrate a shorter preoperative 

duration of stay, represent a positive predictive value 

for lower complication rates and better outcomes, as 

published in several studies 56, 57. Preoperative 

length of stay appeared as a significant predictor for 

respiratory infections, wound infections, and urinary 

tract infections, in a multivariate model test.  

 

The blood parameters, showed decreased 

haemoglobin level as a predictor of wound infections, a 

decreased haematocrit value for bleeding anaemia and 

wound infections, an increased value of Normotest 

value for bleeding anaemia, and respiratory infections. 

CRP value increased fastest in the phenprocumon + 

vitamin K, and additional attime points for pre-

operative and post-operative time, and showed higher 

values compared to all other groups. The lowest levels 

were observed in the phenprocumon + PPSBPgroup. In 

particular, the CRP value is closely related to the 

occurrence of fever, respiratory infections, wound 

infections and significantly in death. Levels of 

leukocytesin the phenprocumon + PPSBP group was at 

all times above the values of all the other groups.  

 

The degree of mobilization was set in 

relationship to that before the accident, but did not show 

significant differences between the groups. 

 

The comorbidities gathered in the course of 

data collection were also tested for differences in 

distribution as a function of the groups. Significant 

differences were associated with heart failure (14.6% 

most often in phenprocumon + vitamin K), coronary 

heart disease (28.6% most often in the phenprocumon + 

PPSBP group), diabetes mellitus (24.4% most common 

in the phenprocumon + vitamin K group) and dementia 

(23.5% most often in the other anticoagulation group). 

This contrasts with the overall most frequently 

occurring comorbid hypertension (total of 42.3% of all 

patients in the sample). For the occurrence of 

respiratory complications, a significant distribution 

difference between the groups could be found, with 

14.6% in the phenprocumon + vitamin K group, the 

largest share.  

 

A significant distribution difference could also 

be observed for the occurrence of wound infections, 

with 8.0%, the largest share was found in the group of 

patients treated with other anticoagulant drugs. The in-

hospital mortality for proximal femoral fractures in our 

patients was 4.1%, compared to the literature with 3.2 

58. The phenprocumon + vitamin K group showed 

with 9.8% the highest percentage of deceased patients. 

 

LIMITATIONS OF THIS STUDY 

The main limitations of our study were the 

small number of patients and the unequal distribution 

between the subgroups. A critical reader may see the 

surgical procedures performed by different surgeons as 

a lack of quality.  

 

CONCLUSION 
In our study, we could demonstrate that 

phenprocumon reversal with PPSBP appears to be 

superior to phenprocumon reversal with vitamin K in 

regard of postoperative infections and the mortality rate. 

An analysis of a bigger cohort over a longer period of 

time should be conducted.  
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