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ABSTRACT: Background: Major orthopedic surgeries are divided into 3 major 

surgeries: total or partial hip replacement (TPHR), total knee replacement (TKR), 

and hip fracture surgeries (HFS), these surgeries are considered as high-risk 

surgeries for the development of venous thromboembolism (VTE) which includes 

deep vein thrombosis (DVT) and pulmonary embolism (PE). In general there are 

several factors that increase the VTE risk post these surgeries, this study was carried 

out to figure out the effect of the following factors on the VTE rate post these 

surgeries: age, gender, type of anesthesia, admission days before surgery, duration of 

hospital stay, duration of surgery, co-morbidities, the presence of any other VTE risk 

factors and the type of orthopedic surgery, at Jordan University Hospital (JUH). 

Methods: This was a prospective observational study; it was carried out at JUH. 

One hundred and seventy patients were enrolled in the study. A follow-up period up 

to 35 days was used starting from the surgery date. As extended VTE prophylaxis, 

31.8% (54/170) of patients have prescribed Enoxaparin 40 mg daily, while 68.2% 

(116/170) were prescribed aspirin 325 mg daily. Results: In the Jordanian 

population, the incidence of symptomatic VTE after major orthopedic surgery was 

high (8.82%). The highest VTE risk was seen in HFS (P-value of 0.05 for PE, and a 

P-value of 0.001 for DVT). Factors that associated positively with VTE events are 

age, type of anesthesia, admission days before surgery, duration of hospital stay, co-

morbidities and the presence of any other VTE risk factors. Discussion: It should be 

indicated that this suggested risk stratification sheet for orthopedic surgeries needs 

validation to prove its effectiveness, and this, in turn, needs another future study. 

Conclusion: VTE incidence rate in Jordanian population is high due to the known 

contributing factors; thus modification in the procedure used should be applied to 

reduce this high VTE incidence rate. So the author suggested risk stratification sheet 

according to the positive associations shown in this study.  

INTRODUCTION: Patients undergoing high-risk 

orthopedic procedures, specifically, THR, TKR, 

and HFS, have a significantly increased risk of 

VTE, with rates historically estimated at as high as 

60% without appropriate prophylaxis 
1
.  
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Rates of deep vein thrombosis (DVT) in total knee 

arthroplasty can be as high as 88% when untreated 
2
. In the last ten years, there were significant 

changes in the delivery of orthopedic services 
3
. 

The implementation of strategies such as day 

surgery admission and the use of spinal anesthesia 

resulted in a reduction in operating times, also the 

proper analgesia which allow early mobilization 

and aggressive rehabilitation, resulting in a mean 

length of hospitalization of five days. These 

strategies contribute to decreasing the risk of death 

in the perioperative period 
4
.  
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Nowadays, patients routinely can walk using a 

walker within 24 h of surgery 
5
. There is no test to 

reliably assess individual VTE risk. Thus, the 

assessment is based on the identification and 

consideration of risk factors related to exposure (a 

type of surgical procedure/trauma/ acute disease, 

the extent of immobilization) and disposition 

(individual inherited and acquired elements) 
6
. 

METHODOLOGY: This is an observational 

prospective study; all of the patients that underwent 

THR, partial hip replacement (PHR), TKR or HFS 

at the JHU between the period of October 2014 and 

March 2015 were approached. The study was 

approved by the Institutional Review Board (IRB) 

of the JUH. 

Clinical Setting: After attending the morning 

management round at the orthopedic surgery ward, 

patients underwent any of the included surgeries 

were selected, and their files were checked. Once 

the target patients were known to the researcher, 

they were invited to participate in the study. Those 

who agreed to participate in the study were 

administered an informed consent form (ICF), in 

which everything about the study was explained.  

Once the consent was obtained, a data collection 

sheet was used, and a follow-up 35 days post 

operation was started. During the follow-up period, 

any readmission for the patients was recorded, and 

the reason for admission was documented. At the 

end of follow up period, each patient was called by 

phone to check the incidence of any complications, 

and the patients' adherence for the prescribed VTE 

prophylaxis agent was checked. It should be noted 

that many patients were seen in the orthopedic 

outpatient clinic several times during this period.  

Inclusion Criteria: Male patients aged 40 years or 

older and female patients aged 30 years or older, 

who underwent one of the following surgeries: 

THR, PHR, TKR, or HFS, prescribed aspirin or 

Enoxaparin as VTE extended prophylaxis post 

operation and agreed to sign the ICF. 

Exclusion Criteria: Patients are receiving anti-

coagulant for treatment, patients with the spacer in 

between the surgeries (Antibiotic-coated spacers), 

and bilateral procedures. The data were analyzed 

using SPSS (version 20) at a significance level of 

(0.05). Descriptive analysis like sample means, 

standard deviation, frequencies, and percentages 

was conducted. Continuous variables were 

presented as mean ± standard deviation (SD). Chi-

square test and ANOVA were used to determine 

whether there are any significant differences 

between variable groups. Post hoc test (Bonferroni 

and Tukey test) were used to compare between 

groups to the exploration of the differences among 

them. 

RESULTS: The number of patients eligible for the 

study was 187 (the response rate was 90.9%). The 

follow up were lost with 2 patients, the surgery was 

postponed for 6 patients due to unstable vital signs, 

and it was canceled for 4 patients due to different 

reasons, while 5 patients refused to sign the consent 

form. The number of patients who granted 

informed consent was 170 patients. Patients 

underwent three types of surgeries under general or 

spinal anesthesia according to the flow chart Fig. 1.  

 
FIG. 1: PATIENTS' RECRUITMENT FLOW CHART 

Patients' Characteristics: Patients were recruited 

between October 2014 and March 2015. A total of 

170 patients were enrolled. The mean age of these 

patients was 65.64 ± 11.81 with a significant 

difference between HFS and the other two groups 

(TKR and TPHR). HFS patients had a higher mean 

age (P-value 0.001). Seventy percent (119) of 

patients were females; with a significant difference 

favoring female in the TKR group in comparison 

with the other two groups (P-value 0.001). The 

mean BMI was 31.46 ± 7.0 kg/m
2
, with a 

significant difference between the TKR group and 

TPHR (P-value of 0.002).  From these patients 

92.5% were insured, 60.7% had restricted lifestyle, 

39.3% normally had active lifestyle. Most of the 
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patients' family history was negative for previous 

VTE events (99.4%).  The general characteristics 

of patients having different orthopedic surgeries are 

listed in Table 1. 

TABLE 1: PATIENTS CHARACTERISTICS  

Variable* 

N (%) 

TPHR 

56 (32.9%) 

TKR 

80 (47.1%) 

HFS 

34 (20%) 

All  

(170) 

P**  

-value 

Age Mean (SD) 61.87b (14.33) 65.63b(7.65) 71.9a (12.9) 65.64 (11.81) 0.001 

Median 62.5 67 72 67.1 

Gender Male Freq (%) 25a (44.6) 7b (8.8) 19a (55.9) 51 (30.2) 0.002 

Female Freq (%) 31a (55.3) 73b (91.3) 15a (44.1) 119 (70.4) 

Marital 

Status 

Not Married Freq (%) 2 (3.6) 3 (3.8) 1 (2.9) 6 (3.6) 0.402 

Married Freq (%) 54 (96.4) 76 (95) 33 (97.1) 162 (96.4) 

BMI Mean (SD) 25.52b (9.56) 32.2a (10.8) 28.1ab (82.4) 29.3 (10.41) 0.001 

Median 27.72 34.13 30.1 31.22 

Insurance No Freq (%) 6 (10.7) 3 (3.8) 2 (5.9) 11 (6.8) 0.316 

Yes Freq (%) 48 (85.7) 73 (91.3) 31 (91.2) 149 (92.5) 

Life style*** Restricted Freq (%) 28 (50) 47 (58.8) 19 (55.9) 91 (60.7) 0.370 

Normal Freq (%) 25 (44.6) 23 (28.8) 11 (32.4) 59 (39.3) 

Highly active - - - - 

Family 

history 

Positive VTE Freq (%) 1 (1.8) 0 (0) 0 (0) 1 (0.6) 0.362 

Negative VTE Freq (%) 54 (96.4) 78 (97.5) 33 (97.1) 162 (99.4) 

BMI = Body mass index, Freq = Frequency, HFS = Hip fracture surgery, SD = Standard deviation, TKR = Total knee replacement, TPHR = 

Total or partial hip replacement, VTE = Venous thromboembolism. *Means or frequencies. To test the difference between continuous 

variables, ANOVA test was used, and a Tukey test was performed to make the mean separation. The Chi-square was conducted to test discrete 

variables (frequencies), and Bonferroni test was performed to compare between variables proportion. **Means or frequencies with the same 

letter (an orb) were not significantly different, while means or frequencies with different letters were significantly different. ***Lifestyle: 

restricted means are always sitting, normal means everyday life activity and highly active means exercising on a daily basis. 

TABLE 2: PATIENTS COMORBIDITIES AND RISK ASSESSMENT 

Variable* 

N (%) 

TPHR 

56 (32.9%) 

TKR 

80 (47.1%) 

HFS 

34 (20%) 

All (170) P**  

-value 

Medical 

illness 

RA (%) 6 (10.7) 3 (3.8) 1 (2.9) 10 (6.0) 0.164 

Old HFS (%) 1 (1.8) 0 (0) 0 (0) 1 (0.6) 0.35 

Old TKR (%) 1b (1.8) 10a (12.5) 0b (0) 11 (6.5) 0.01 

Old THR (%) 4 (7.1) 2 (2.5) 0 (0) 6 (3.6) 0.155 

OA (%) 8c  (14.3) 63a (78.8) 0c (0) 71b (42) 0.001 

MI (%) 0 (0) 0 (0) 1 (2.9) 1 (0.6) 0.136 

CVA (%) 1 (1.8) 0 (0) 2 (5.9) 3 (1.8) 0.09 

DM (%) 17 (30.3) 30 (37.5) 8 (23.5) 55 (32.5) 0.329 

CKD (%) 2ab (3.6) 0b (0) 3a (8.8) 5 (3.0) 0.037 

HTN (%) 27b (48.2) 60a (75) 18ab (52.9) 105 (62.1) 0.004 

IHD (%) 8 (14.3) 13 (16.3) 4 (11.8) 25 (14.8) 0.825 

Gout (%) 2 (3.6) 1 (1.3) 1 (2.9) 4 (2.4) 0.649 

 Cancer (%) 1 (1.8) 0 0 1 (1.7) - 

Lab data Plt Mean (SD) 270.82 (121.9) 256.32(64.13) 268.96(112.98) 263.59(96.36) 0.649 

242.5 257 244 249 

INR Mean  (SD) 1.07 (0.083) 1.03 (0.54) 1.07 (0.26) 1.05 (0.13) 0.135 

1.05 1.02 1.02 1.02 

Cr  Mean (SD) 0.94 (1.01) 0.73 (0.24) 0.87 (0.44) 0.83 (0.63) 0.158 

0.64 0.68 0.82 0.69 

Urea Mean  (SD) 43.18ab (39.32) 35.33b (10.9) 50.05a (25.4) 40.86 (26.8) 0.019 

32.2 33.5 44.5 34 

Risk for 

VTE*** 

Strong Freq (%) 0 (0) 0 (0) 0 (0) 0 (0) - 

Moderate Freq (%) 3 (5.4) 0 (0) 1 (2.9) 4 (2.4) 0.118 

Weak Freq (%) 27b (48.2) 62a (77.5) 28b (82.4) 115 (68.9) 0.001 

Risk for Bleeding Freq (%) 12a (21.4) 3b (3.8) 11a (32.4) 24 (14.2) 0.001 

CKD = Chronic kidney disease Cr = Creatinine, CVA = Cerebrovascular accidents, DM=Diabetes mellitus, HFS = Hip fracture surgery, HTN 

= Hypertension, IHD = Ischemic heart disease, INR = International normalized ratio, MI = Myocardial infarction, OA = Osteoarthritis, Plt = 

Platelets, RA = Rheumatoid arthritis, SD = Standard deviation, TKR = Total knee replacement, TPHR = Total or partial hip replacement, VTE 

= Venous thromboembolism. *Means or frequencies. To test the difference between continuous variables, ANOVA test was used, and a Tukey 

test was performed to make the mean separation. The Chi-square was conducted to test discrete variables (frequencies) and Bonferroni test 

was performed to compare between variables proportion. **Means or frequencies with the same letter (a or b) were not significantly different, 

while means or frequencies with different letters were significantly different.  *** Risk factors were assessed by using a data collecting sheet.   
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Most commonly reported medical conditions for 

patients were as the following: 62.1% had 

hypertension, 32.5% diabetes, 42% osteoarthritis. 

Regarding risk assessment, 2.4% of patient had 

moderate VTE risk factors (ranging between 

congestive heart failure and chemotherapy use), 

and 68.9% had weak VTE risk factors (ranging 

between obesity, varicose veins or increasing age), 

while 14.25% had at least one risk factor for 

bleeding Table 2. 

Surgical Procedures and Treatment from 

Admission to Discharge: Almost half (47.1%) of 

patients underwent TKR. Operations were 

conducted mainly under spinal anesthesia (63.5% 

of patients). The mean duration of all surgeries was 

1.9 ± 0.55 h, with a significant difference between 

TPHR and HFS (P-value 0.022). The mean number 

of days from admission to surgery was 2.03 ± 2.7 

for all surgeries, with a mean of 9.18 ± 6.28 total 

duration of hospital stay for all patients, with a 

significant difference between TKR and TPHR (p-

value 0.005). The most commonly used analgesic 

was pethidine (70.5%). Preoperatively, most 

patients were given enoxaparin as VTE prophylaxis 

(98.0%), and it was continued postoperatively till 

discharge.  

TABLE 3: SURGICAL CHARACTERISTICS AND TREATMENT FROM ADMISSION TO DISCHARGE 

Variable* 

N (%) 

TPHR 

56 (32.9%) 

TKR 

80 (47.1%) 

HFS 

34 (20%) 

All  

(170) 

P** 

-value 

Days before 

Surgery 

Mean (SD) 1.83 (1.38) 1.78(1.23) 2.9 (5.46) 2.01(2.69) 0.124 

Median 1 2 1 1 

Duration of surgery Mean (SD) 2.06a(0.63) 1.92ab(0.55) 1.7b(0.41) 1.9(0.55) 0.022 

Median 2 2 2 2 

Duration of hospital 

stay 

Mean (SD) 10.98a(7.48) 7.5b (3.27) 10.1ab(8.43) 9.18(6.28) 0.001 

Median 8 7 8 7 

Type of Anesthesia General (%) 24 (42.9) 25 (31.3) 13 (38.2) 62(36.5) 0.373 

Spinal (%) 32(57.1) 55 (68.8) 21 (61.8) 108 (63.5) 

Type of Analgesia 

 

Pethidine (%) 29 (51.8) 38 (47.5) 24 (70.6) 91 (70.5) 0.002 

Morphine (%) 2b (3.6) 16a (20) 6ab (17.6) 24 (18.6) 

Fentanyl (%) 11a (19.6) 2b (2.5) 1b (2.9) 14 (8.2) 0.002 

 

 

Type of metal 

implants 

Cemented (%) 0b (0) 80a (100) 0b (0) 80(47.1) 

Cementless (%) 39a (69.6) 0b (0) 1b (2.9) 36 (22.8) 

DHS (%) 9a (16.1) 0b (0) 13a (38.2) 22 (14.3) 

ORIF (%) 1b (1.8) 0b (0) 8a (23.5) 9 (5.7) 

Others (%) 2b (3.6) 0b (0) 12a (35.3) 14 (9.1) 

VTE Prophylaxis 

perioperative 

 

Enoxaparin (%) 47 (83.9) 74 (92.5) 29 (85.3) 150 (98.0) 0.094 

UFH (%) 1 (1.8) 0 (0) 2 (5.9) 3 (2) 

Enoxaparin (%) 24 (42.9) 22 (27.5) 8 (23.5) 54 (31.8) 

VTE Prophylaxis Post 

operation 

Enoxaparin, then  

Aspirin (%) 

32 (57.1) 58 (72.5) 26 (76.4) 116 (68.2) 0.086 

 

Days on LMWH 

before ASA 

Mean (SD) 7.2 (5.42) 6.24 (4.76) 5.6 (1.87) 6.41(4.59) 0.323 

 Median 6 5 5.5 5 

Days to start 

physiotherapy 

Mean (SD) 1.12 (0.44) 1.03 (0.30) 1.1 (0.31) 1.07(0.36) 0.342 

Median 1 1 1 1 

Duration for DVT 

prophylaxis 

 

Mean (SD) 30.0(13.14) 32.04 (6.6) 32.9 (15.35) 31.6(11.05) 0.497 

Median 35 35 35 35 

Min-Max 10-90 10-35 6-90 6-90 

Current medications 

Freq (%) 

PPIs 56 (100) 80 (100) 34 (100) 170 (100) - 

Analgesic 56 (100) 80 (100) 34 (100) 170 (100) - 

AB 56 (100) 80 (100) 34 (100) 170 (100) - 

Prophylactic anticoagulant 56 (100) 80 (100) 34 (100) 170 (100) - 

Anti-DM 17 (30.4) 30 (37.5) 8 (23.5) 55 (32.4) 0.320 

Anti-HTN 28b (50) 60a (75) 18ab (52.9) 106 (62.4) 0.006 

Anti-anginal 8 (14.3) 13 (16.3) 4 (11.8) 25 (14.7) 0.821 

Allopurinol 2 (3.6) 1 (1.3) 1 (2.9) 4 (2.4) 0.658 

Chemotherapy 1 (1.8) 0 0 0 - 

AB = Antibiotics, DHS = Dynamic hip screw, DM = Diabetes mellitus, HFS = Hip fracture surgery, HTN = Hypertension, ORIF = Open 

reduction internal fixation, PPIs = Proton pump inhibitors, SD = Standard deviation, TKR = Total knee replacement, TPHR = Total or partial 

hip replacement, UFH = Unfractionated heparin, VTE = Venous thromboembolism. *Means or frequencies. To test the difference between 

continuous variables, ANOVA test was used, and a Tukey test was performed to make the mean separation. The Chi-square was conducted to 

test discrete variables (frequencies), and the Bonferroni test was performed to compare between variables proportion. **Means or frequencies 

with the same letter (a or b) were not significantly different, while means or frequencies with different letters were significantly different.  
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Upon discharge, the patients either continued 

LMWH (31.8%) or were given aspirin as extended 

VTE prophylaxis (68.2%) after being on LMWH 

for a mean duration of 6.4 ± 4.59 days Table 3. As 

seen in Table 3, all patients were given PPIs, an 

analgesic, antibiotic, and anticoagulant, in addition 

to medications prescribed for their medical 

conditions. 

Recovery and Physiotherapy Post Operation: 

The majority (72.9%) of patients started to walk 

using a walker within 24 h of the surgery, with a 

significant difference favoring early mobility in 

TKR more than the other types of surgeries (P-

value 0.001) Table 4. Patients were using the 

walker for a period of 32.6 ± 9.32 days 

postoperatively; only 2.2% used crutches after 

1week post operation. Using a pain scale for pain 

assessment, the most painful surgery was TKR with 

a mean of 8.88 ± 1.09 score. Pain score was 

significantly higher for TKR than the other types of 

surgeries (P-value 0.001). This pain was continued 

for a mean period of 31.5 ± 6.01 days.  

TABLE 4: RECOVERY MEASURES 

Variable* 

N (%) 

TPHR 

56 (32.9%) 

TKR 

80 (47.1%) 

HFS 

34 (20%) 

All (170) P** 

-value 

Mobility within 24 h? No Freq (%) 24a (42.9) 2b (1.2 21a (61.8) 47 (27.8) 0.001 

Yes Freq (%) 31b (55.4) 78a (97.5) 13b (38.2) 121 (72.9) 

Days on walker post-surgery Mean (SD) 29.47 (9.34) 34.04(8.17) 31.5(13.43) 32.6 (9.32) 0.12 

Median 35 35 35 35 

Walking by crutches after 

1week post-surgery? 

No Freq (%) 41b (73.2) 70a (87.5) 28b (82.4) 139 (97.9) 0.03 

Yes Freq (%) 3 (5.4) 0 (0) 0 (0) 3 (2.2) 

Pain scale Mean (SD) 6.43b (2.0) 8.88a (1.09) 6.19b(1.74) 7.55 (2.01) 0.001 

Median 7 9 7 8 

Painful days post-surgery Mean (SD) 30.8 (5.09) 31.98(6.71) 31.6(5.67) 31.5(6.01) 0.601 

Median 30 30 30 30 

HFS = Hip fracture surgery, SD = Standard deviation, TKR = Total knee replacement, TPHR = Total or partial hip replacement. 

*Means or frequencies. To test the difference between continuous variables, ANOVA test was used and a Tukey test was performed to 

make the mean separation. The Chi-square was conducted to test discrete variables (frequencies), and Bonferroni test was performed to 

compare between variables proportion.**Means or frequencies with the same letter (a or b) were not significantly different, while 

means or frequencies with different letters were significantly different. 

VTE Incidence Rate Post Surgeries According 

to Surgery Type: In this study, the incidence of 

symptomatic VTE after major orthopedic surgery 

was high (8.82%), Table 5 summaries all 

complications. The rate of symptomatic DVT was 

0% for TPHR, 1.3% (1/80) for TKR, 14.7% for 

HFS and as overall for DVT risk 3.5%. The rate of 

death (reported for all cases within 14 up to 21days 

post operation) was the highest post-HFS. The 

highest VTE risk was seen in HFS (P-value 0.05 

for PE, and a P-value 0.001 for DVT). The 

frequency of PE after TKR was 1.3% (1/80), after 

TPHR 7.1% (4/56) and after HFS 11.7% (4/34). 

TABLE 5: THE FREQUENCY OF ALL COMPLICATIONS POST SURGERIES ACCORDING TO SURGERY TYPE 

(N = 170 PATIENTS) 

Variable* 

N (%) 

T.PHR 

56 (32.9%) 

TKR 

80 (47.1%) 

HFS 

34 (20%) 

All 

(170) 

P** 

-value 

PE total (%) 4ab (7.1%) 1b (1.3%) 4a (11.8%) 9 (5.3%) 0.05 

Death (fatal PE) (%) 3ab (5.4%) 1b (1.3%) 3a (8.8%) 7 (4.1%) 0.15 

DVT (%) 0a 1a (1.3%) 5b (14.7%) 6 (3.5%) 0.001 

Compliance (1): Did you take the 

prophylactic medication daily? (%) 

48 (85.7%) 76 (95%) 30 (88.2%) 154 (90.6%) 0.165 

Compliance (2): For how long did you 

take your prophylactic medication in 

days? Mean (SD) 

30.87 (9.98) 23.85 (8.41) 41 (56.28) 33.83 (26.13) 0.227 

DVT = deep vein thrombosis, HFS = hip fracture surgery, PE = pulmonary embolism, SD = standard deviation, TKR = total knee 

replacement, TPHR = Total or partial hip replacement. *Means or frequencies. To test the difference between continuous variables, 

ANOVA test was used, and a Tukey test was performed to make the mean separation. The Chi-square was conducted to test discrete 

variables (frequencies), and Bonferroni test was performed to compare between variables proportion. **Means or frequencies with the 

same letter (a or b) were not significantly different, while means or frequencies with different letters were significantly different.  
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The Effects of Anesthesia Type: This study 

investigated the value of special anesthetic 

procedures, especially spinal anesthesia in 

orthopedic surgery and discussed their impact on 

several postoperative outcomes, whether spinal 

anesthesia decreases mortality, DVT or PE. A 

significant association was noted in the duration of 

surgery between the two groups of spinal and 

general anesthesia with longer duration seen in the 

group of general anesthesia (P-value 0.029); Table 

6. There was a significant association between the 

type of anesthesia and the incidence of PE, with 7 

cases of PE (total 9 cases PE) occurring in the 

general anesthesia group (P-value 0.01) Table 6. 

TABLE 6: ASSOCIATION BETWEEN THE TYPE OF ANESTHESIA AND POST SURGERIES COMPLICATION  

Variable* General 62 (36.5) Spinal 108 (63.5) All (170) P** -value 

Length of stay Mean (SD) 9.87 (6.8) 8.79 (5.9) 9.18 (6.2) 0.295 

Duration of surgery Mean (SD) 2.04a (0.72) 1.8b (0.36) 1.9 (0.54) 0.029 

Physiotherapy started Mean (SD) 1.05 (0.23) 1.08 (0.41) 1.07 (0.35) 0.635 

Mobility within 24 h Freq. (%) 40 (64.5) 82 (76.0) 122 (72.2) 0.09 

PE Freq. (%) 7a (11.3) 2b (2.0) 9 (5.3) 0.01 

Death (Fatal PE) Freq. (%) 5 (8.0) 2 (1.8) 7 (4.1) 0.391 

DVT Freq. (%) 2 (3.2) 4 (3.7) 6 (3.5) 0.845 

Bleeding Freq. (%) 3 (4.8) 6 (5.5) 9 (5.3) 0.809 

Pain scale Mean (SD) 7.57 (1.96) 7.53 (2.05) 7 (4.1) 0.893 

DVT = Deep vein thrombosis, Freq = Frequencies, PE = Pulmonary embolism, SD = Standard deviation. *Means or 

frequencies. To test the difference between continuous variables, ANOVA test was used, and a Tukey test was performed to 

make the mean separation. The Chi-square was conducted to test discrete variables (frequencies), and the Bonferroni test was 

performed to compare between variables proportion. **Means or frequencies with the same letter (a or b) were not significantly 

different, while means or frequencies with different letters were significantly different.  

Association between VTE Risk Factors and the 

Occurrence of VTE Events: As seen in Table 7 

there is a significant association between the 

incidence of PE and VTE risk factors. 

TABLE 7: ASSOCIATION BETWEEN VTE RISK FACTORS AND THE OCCURRENCE OF VTE EVENTS 

Variable* Risk Factors VTE 

Strong (0) p** -value Moderate (4) P** -value Weak (117) P** -value 

PE Freq. (%) 0 - 2a (50.0) 0.00 9a (7.7) 0.05 

Death (fatal PE) Freq. (%) 0 - 2 (50.0) 0.391 7 (5.9) - 

DVT Freq. (%) 0 - 0 0.692 6 (5.1) 0.105 

DVT = Deep vein thrombosis, Freq = Frequencies, PE = pulmonary embolism. * Chi-square was conducted to test discrete 

variables (frequencies) and Bonferroni was performed to compare between variables proportion. **Means or frequencies with 

the same letter (a or b) were not significantly different, while means or frequencies with different letters were significantly 

different. 

Association between Duration of Hospital Stay 

with VTE Events: There was a significant 

relationship between the occurrence of PE and the 

duration of hospital stay with a mean value of 14 ± 

7.17 days (p-value 0.015); Table 8. 

TABLE 8: ASSOCIATION BETWEEN LENGTH OF HOSPITAL STAY AND VTE EVENTS 

Variable Length of hospital stay (days) P-value 

PE Mean (S.D) 14 (7.17) 0.015 

Fatal Mean (S.D) 14.5 (8.16) 0.697 

DVT Mean (S.D) 9.2 (2.28) 0.984 

DVT = deep vein thrombosis, PE = pulmonary embolism, SD = standard deviation. *To test the significance between 

continuous variables, ANOVA was used and Tukey test was performed to make the mean separation.  

The relationship between Admission Days 

before Surgery and VTE Events: An admission 

day before surgery was also a contributing factor in 

increasing VTE events. There was a significant 

relationship between the occurrence of PE and 

DVT Table 9. For patients who had PE the mean 

for days before surgery was 3.8 ± 2.7, while for 

DVT it was 6.16 ± 11.7. 

Association between Patients' Co-morbidities 

and VTE Events: There was a significant 

relationship between CVA (P-value 0.048) or IHD 
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(P-value 0.015) and the occurrence of nonfatal PE. 

Furthermore, a significant association was found 

between chronic kidney disease (CKD) and DVT 

(P-value 0.045); Table 10. 

TABLE 9: RELATIONSHIP BETWEEN ADMISSION DAYS BEFORE SURGERY AND VTE EVENTS 

Variable* Admission Days before surgery P-value 

PE Mean (SD) 3.8 (2.7)  0.035 

Death (Fatal PE) Mean (SD) 3.6 (3.06)  0.685 

DVT Mean (SD) 6.16 (11.7)  0.001 

DVT = Deep vein thrombosis, PE = Pulmonary embolism, SD = Standard deviation. *To test the significance between 

continuous variables, ANOVA was used and Tukey test was performed to make the mean separation.  

TABLE 10: ASSOCIATION BETWEEN MEDICAL CONDITION AND VTE EVENTS  

Variable* Freq (%) PE P-value Fatal PE P-value DVT P-value 

RA 0 0.489 - - 0 0.602 

Old. HFS 0 0.798 - - 0 0.846 

Old. TKR 0 0.404 - - 0 0.529 

Old. THR 0 0.605 - - 0 0.696 

OA 2 0.524 2 0.571 1 0.524 

MI 0 0.897 - - 0 0.846 

CVA 1 0.048 1 0.708 0 0.735 

DM 2 0.883 2 0.571 1 0.403 

CKD 1 0.111 1 0.708 1 0.045 

HTN 6 0.829 5 0.453 4 0.869 

IHD 4 0.015 4 0.343 1 0.906 

CKD = Chronic kidney disease Cr = Creatinine, CVA = Cerebrovascular accidents, DM=Diabetes mellitus, HFS = Hip fracture 

surgery, HTN = Hypertension, IHD = Ischemic heart disease, MI = Myocardial infarction, OA = Osteoarthritis, PE = Pulmonary 

embolism, RA = Rheumatoid arthritis, SD = Standard deviation, TKR = Total knee replacement, THR = Total hip replacement. 

* Frequencies. The Chi square was conducted to test discrete variables (frequencies) and Bonfferoni test was performed to 

compare between variables proportion.  

Association between Duration of Surgery and 

VTE Events: As seen in Table 11, there was no 

significant relationship between the duration of 

surgery and VTE events.  

TABLE 11: ASSOCIATION BETWEEN DURATION OF SURGERY AND VTE EVENTS 

Variable* Duration of surgery P-value 

PE Mean (SD) 2.04 (0.106) 0.49 

Death (Fatal PE) Mean (SD) 2.05 (0.122) 0.086 

DVT Mean (SD) 2 (0.00) 0.735 

DVT = Deep vein thrombosis, PE = Pulmonary embolism, SD = Standard deviation. *To test the significance between 

continuous variables, ANOVA was used and Tukey test was performed to make the mean separation.  

The relation between Age and Complications: In 

this study, most complications were seen above age 

60. Table 12 with a significant difference in PE 

between under 60 years group and above 80 years 

group.  

Association between VTE Events with Gender: 

The frequencies of VTE events were higher in the 

female, but p-value was not significant as seen in 

Table 13. 

TABLE 12: RELATION BETWEEN AGE AND COMPLICATIONS 

Variable* 

(N) 

Age P**- 

value 30-60 (54) 60-70 (49) 70-80 (53) >80 (14) 

PE 1b (1.8) 2ab (4.1) 3ab (5.6) 3a (21.4) 0.046 

Death(Fatal PE) 0 2 (4.1) 3 (5.6) 2 (14.3) 0.386 

DVT 1 (1.8) 4 (8.1) 1 (1.9) 0 0.229 

Bleeding 2 (3.7) 3 (6.1) 4 (7.5) 0 0.652 

Surgical site infection 0 3 (5.6) 3 (6.1) 2 (3.7) 0.783 

DVT = Deep vein thrombosis, PE = Pulmonary embolism. *Frequencies. Chi-square was conducted to test discrete variables 

(frequencies), and Bonferroni was performed to compare between variables proportion. **Frequencies with the same letter (a or 

b) were not significantly different, while means or frequencies with different letters were significantly different. 
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TABLE 13: THE INCIDENCE OF VTE EVENTS BY GENDER 

Variable* Male (51) Female (119) P-value 

PE Freq. (%) 3 (5.8) 6 (5) 0.962 

Death (Fatal PE) Freq. (%) 3 (5.8) 4 (3.4) 0.453 

DVT Freq. (%) 2 (3.9) 4 (3.3) 0.853 

DVT = Deep vein thrombosis, Freq = Frequencies, PE = Pulmonary embolism. * Chi-square was conducted to test discrete 

variables (frequencies) and Bonferroni was performed to compare between variables proportion. 

DISCUSSION: In Jordanian patients, the 

incidence of symptomatic VTE after major 

orthopedic surgery is high (8.82%). This high 

incidence could be due to any of the following 

reasons: 

First, Jordanian specific reasons:  

 The lifestyle of elderly in Jordanian population 

(The mean age in this study was about 65 

years), which can be described as a sedentary 

lifestyle; as shown in this study (60.7% of 

patients have restricted activity). Furthermore, 

the high BMI was seen in the majority of 

patients (BMI mean 29.3 ± 10.4). These factors 

may have contributed to increasing risks and as 

consequent increasing VTE events. 

 The duration of hospital stays: there was a 

significant association between the duration of 

surgery in patients receiving spinal and general 

anesthesia with longer duration seen in the 

group of general anesthesia (P-value 0.029). 

Furthermore, the longer duration was associated 

with higher VTE risk. An association was also 

noted between VTE events and the duration of 

hospital stay, where the occurrence of PE was 

related to longer duration of hospital stay (P-

value 0.015). 

 An admission day before surgery was another 

contributing factor for VTE events. An 

association between admission days before 

surgery and VTE events showed a significant 

relationship between the occurrence of PE and 

DVT.  

 Patients' in compliance for their VTE 

prophylaxis regimen could be an additional 

contributing factor.  

Second, general reasons: 

 Most patients requiring surgery had co-

morbidities that may have caused them to be 

immobile or inactive. Also after most types of 

surgery, most patients experienced a period of 

bed rest and immobility. 

 Traction and plaster cast further reduce 

postoperative movement, and all these factors 

lead to venous stasis and an increased 

likelihood of thrombosis.  

 Direct vascular damage can be significant. For 

example, in TPHR surgery, there may be 

kinking or twisting of major veins, which can 

predispose the patient to postoperative VTE. 

Pelvic or HFS surgery also carries a high risk 

because of the pressure on large veins during 

the dissection. 

 All operations involve a degree of tissue 

damage; activated coagulation factor levels in 

blood following surgery will be high. The more 

extensive the damage, the more likely is the 

activation of coagulation; and the higher the 

VTE risks.  

 Duration of surgery, the longer an operation is, 

the greater the risks and patients undergoing 

surgery lasting more than 30 to 45 min are 

considered at risk 
7
. In this study no significant 

relationship was seen between duration of 

surgery and VTE events, this could be 

attributed to the fixed duration of surgery for 

most patients since we have almost the same 

surgeon, as well as the sample size,  was not 

enough for this relationship to be clear. 

 Recent studies have also suggested that the type 

of anesthesia employed can influence the 

degree of thrombosis risk. Spinal and epidural 

anesthetics seem to be less thrombogenic than 

general anesthesia 
6
. In this study, there was a 

significant association between type of 

anesthesia and the incidence of PE, with 7 cases 

of PE (from total 9 cases PE) occurring in the 

general anesthesia group (P-value 0.01). 
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CONCLUSION: As a conclusion, VTE incidence 

rate in Jordanian population is high due to the 

known contributing factors; thus a procedure 

modification that will reduce this high VTE 

incidence rate is needed. Such as the application of 

preadmission clinic as well as the use of suggested 

VTE risk stratification sheet (see Table 14) which 

is suggested by the author depending on all the 

above-studied variables and their associations, to 

do a risk assessment for each patient and prescribe 

the appropriate VTE prophylactic agent. Indeed, 

another study is needed to validate this suggested 

VTE risk stratification sheet.   

Limitations: The weight (kg) and height (cm) are 

essential to calculate BMI; despite this, the 

majority of patients' files are missing these two 

critical parameters. As a result, the data was 

obtained by either directly asking the patient or by 

estimations. This is an observational study without 

any intervention or randomization.  

Some of the patients' phone numbers listed in the 

JUH computers were not working, so the follow up 

was lost with two patients. Calling patients to 

follow up was not covered financially. 

TABLE 14: SUGGESTED VTE RISK STRATIFICATION SHEET 

VTE risk stratification for orthopedic surgeries 

Age 40-59 years Age 60-69 years Advanced age ≥70 years 

1 or 2 weak VTE risk factor  

 

 

 

≥ 3weak  VTE risk factor or ≥2 moderate  

VTE risk factor 

Examples:   

 hormone replacement therapy 

 ischemic heart disease 

 BMI ≥ 25 

 any known risk factor  

 

≥ 1High risk factors or 

≥ 3 moderate  VTE risk   

Examples:   

 cancer 

 hypercoagulable condition 

 major trauma or major surgery 

in the previous 3 months 

 spinal cord injury  

 stroke  < 1 month 

Not pregnant  or Post-partum 

No previous VTE 

 

Positive history for old  DVT ( before 

years)   

Positive for life-threatening VTE (PE) or 

multiple major VTE (PE, DVT)  

Day surgery admission          One day admission before surgery  ≥ 2 days of admission before surgery  

Spinal anesthesia  General General 

Duration of surgery : 1-1.5 h Duration of surgery 1.6-2 h > 2h 

Minimal veins injury during surgery  Moderate veins injury during surgery  Massive veins injury during surgery 

The least risk    High risk  Very High risk 

During hospital stay: 

Choices are 

 Enoxaparin 40 mg QD 

 Rivaroxaban* 10mg QD 

 Dabigatran 220 mg BID 

 UFH 5000IU TID 

 Warfarin to be started 24 h 

before surgery.  

Choices are: 

 Enoxaparin 30 mg BID 

 Rivaroxaban 10 mg QD 

 Dabigatran 220 mg BID 

 UFH 5000 IU TID 

 Warfarin to be started 24 h 

before surgery 

Enoxaparin 80 mg QD + warfarin till INR 

2-3 

 

Upon discharge:  

Aspirin 325 QD  

Upon discharge:  Choices are:  

 Rivaroxaban10 mgQD 

 Dabigatran 220 mg 

 Warfarin 3-5 mg QD 

Upon discharge:  

 

 Warfarin 5 mg QD 

*Rivaroxaban not for HFS, VTE = Venous thromboembolic, h =hours 
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