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Comparative Study of Compliance for Venous Thromboembolism

Prophylaxis (American College of Chest Physicians Guideline and

American College of Orthopedic Surgeons Guideline) in High Risk
Patients with a Venous Thromboembolism

You-Sung Suh, M.D., Ph.D,, Jae-Hwi Nho, M.D., Ph.D., Byung-Woong Jang, M.D,,
Deokwon Kang, M.D., and Sung-Hun Won, M.D., Ph.D.”

Department of Orthopedic Surgery, Soonchunhyang University Seoul Hospital, Seoul, Korea

Purpose: To compare and analyze the rate of prevention of two venous thromboembolism prophylaxis guidelines in patients with artificial
joint arthroplasty and hip joint fracture. Proper prophylaxis for preventing thromboembolism in orthopedic surgery is significant because of
this fetal complication.

Materials and Methods: This study compared and retrospective analyzed the rate of prevention using the medical records and radiographs
of patients who underwent orthopedic surgery from March 2009 to February 2011 according to the American College of Chest Physicians (ACCP)
guidelines and from March 2012 to February 2014 according to the American Academy of Orthopedic Surgeons (AAQS) guidelines.

Results: The guidelines for venous thromboembolism prophylaxis have been applied to patients with artificial joint replacement and hip
joint fracture, the compliance rate of the ACCP guidelines was 56.0% before surgery, 67.0% after surgery with chemical prophylaxis,
and 80.5% with mechanical prophylaxis. In addition, the compliance rate of the AAOS guidelines was 74.1% with chemical prophylaxis,
and 88.3% with mechanical prophylaxis, which was higher than the ACCP guidelines. The compliance rates of mechanical and chemical
prophylaxis before and after surgery of the ACCP guidelines, and the compliance rate of mechanical and chemical prophylaxis of the AAOS
guidelines were compared and analyzed. The results revealed statistical significance (p<0.05) before and after total knee replacement
arthroplasty and hip joint fracture internal fixation and total high risk orthopedic surgery.

Conclusion: Raising the compliance rate of prophylaxis of venous thromboembolism in high risk orthopedic surgery is necessary and
people should follow the guidelines for a unified direction depending on which situation they are in.
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Period of study: 2009.03.01-2011.02.28

Study design: Retrospective chart review

Participants: All patients undergone in Department of Orthopedic
Surgery of Soonchunhyang University Hospital
(n=4,041)

Fracture surgery, above knee

Fracture surgery, below knee

Arthroscopic manipulation (lower extremity)
Arthroscopic manipulation (upper extremity)
Other fracture surgery

Operation for spine

Other (incision&drainage, biopsy etc.)

v

Study population at high risk for venous thrombosis (n=444):
TKRA (n=119), THRA (n=96), HFS (n=229)

Patients being on warfarin (n=14)
TKRA (n=6), THRA (n=1), HFS (n=7)
Patients being on aspirin (n=39)

TKRA (n=18), THRA (n=12), HFS (n=9)

4

Study population at high risk for venous thrombosis (n=391):
TKRA (n=95), THRA (n=80), HFS (n=216)

Figure 1. Flow chart of patients treated according to the American
College of Chest Physicians guidelines. TKRA, total knee replacement
arthroplasty; THRA, total hip replacement arthroplasty; HFS, hip fracture
surgery.
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Table 1. Guideline of the ACCP (Thromboprophylaxis for High Risk
Orthopaedic Surgery)

Variable Method of administration

LMWH Adminster 12 hours before surgery or 12—24
hours after surgery

Administer half dose 4—6 hours after surgery,
and the dose was increased to usual high-risk
dose from the next day

Fondaparinux Start with 2.5 mg 6—24 hours after surgery
Adjusted-dose VKA  INR range 2.0-3.0

ACCP, American College of Chest Physicians; LMWH, low molecular
weight heparin; VKA, vitamin K antagonist; INR, international normalized
ratio.
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Study design: Retrospective chart review
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Surgery of Soonchunhyang University Hospital
(n=4,076)

Fracture surgery, above knee

Fracture surgery, below knee

Arthroscopic manipulation (lower extremity)
Arthroscopic manipulation (upper extremity)
Other fracture surgery

Operation for spine

Other (incision&drainage, biopsy etc.)

v

Study population at high risk for venous thrombosis (n=494):
TKRA (n=168), THRA (n=82), HFS (n=243)

Patients being on warfarin (n=24)
TKRA (n=6), THRA (n=1), HFS (n=17)
Patients being on aspirin (n=41)

TKRA (n=21), THRA (n=16), HFS (n=3)

4

Study population at high risk for venous thrombosis (n=429):
TKRA (n=141), THRA (n=65), HFS (n=223)

Figure 2. Flow chart of patients treated according to the American
College of Orthopedic Surgeons guidelines. TKRA, total knee replacement
arthroplasty; THRA, total hip replacement arthroplasty; HFS, hip fracture
surgery.
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Table 2. Guideline of the AAOS (Grade of Recoomendation for
Thromboprophylaxis)

Grade of
recommendation

Strong Two or more ‘High’ strength studies
Benefits of the recommended approach
clearly exceed the potential harm

Moderate Two or more ‘Moderate’ strength studies,
single ‘High’ quality study

Benefits exceed the potential harm

Limited Two or more ‘Low’ strength studies, single
‘Moderate’ quality study

Unconvincing, little clear advantage

Inconclusive Single low quality study
Unclear balance between benefits and

potential harm

Consensus Expert opinion

AAQS, American College of Orthopedic Surgeons.
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Table 3. Baseline Characteristics of Patients (2009. 3—2011. 2) at High Risk of Venous Thromboembolism with the ACCP Guideline

Characteristic TKRA (n=95)

Age (yr) 68
Male 5(5.3)
Co-morbid condition

Active malignant disease 0(0)

Renal insufficiency (GFR<30 ml/min) 2(2.1)

Duration of anesthesia (min) 180
Type of anesthesia

General 58 (61.1)

Regional 37 (38.9)
Duration of surgery (min) 121
Type of surgery

Primary 86 (90.5)

Revision 99.5)

THRA (n=80) HFS (n=216) Total (1=391)
57 73 69
35 (44) 63 (29.2) 103 (26.3)
3(3.8 4(1.9) 7(1.8)
3(3.8) 6(2.8) 112.8)
159 121 143
30 (37.5) 50 (23.1) 138 (35.3)
50 (62.5) 166 (76.9) 253 (64.7)
103 65 86
60 (75.0) 215 (99.5) 361 (92.3)
20 (25.0) 1(0.5) 30 (7.7)

Values are presented as mean only or number (%). ACCP, American College of Chest Physicians; TKRA, total knee replacement arthroplasty; THRA,
total hip replacement arthroplasty; HFS, hip fracture surgery; GFR, glomerular filtration rate.
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Table 4. Baseline Characteristics of Patients (2012. 3—2014. 2) at High Risk of Venous Thromboembolism with the AAOS Guidelines

Characteristic TKRA (n=141) THRA (n=65) HFS (n=223) Total (n=429)

Age (yr) 71 55 74 72
Male 16 (11.3) 33(50.8) 74(33.2) 123 (28.7)
Co-morbid condition

Active malignant disease 4(2.8) 1(1.5) 12 (5.4) 17 (4.0)

Renal insufficiency (GFR<30 ml/min) 2(1.4) 4(6.2) 24 (10.8) 30(7.0)

Duration of anesthesia (min) 154 138 128 128
Type of anesthesia

General 55 (39.0) 16 (24.6) 73(32.7) 144 (33.6)

Regional 86 (61.0) 49 (75.4) 150 (67.3) 285 (66.4)
Duration of surgery (min) 100 87 74 74
Type of surgery

Primary 132 (93.6) 47 (72.3) 223 (100) 402 (93.7)

Revision 9(6.4 18 (27.7) 0(0) 27 (6.3)

Values are presented as mean only or number (%). AAOS, American College of Orthopedic Surgeons; TKRA, total knee replacement arthroplasty; THRA,
total hip replacement arthroplasty; HFS, hip fracture surgery; GFR, glomerular filtration rate.

Table 5. Patterns of Thromboprophylaxis of ACCP Guidelines for Patients at High Risk of Venous Thromboembolism

Variable TKRA (n=95) THRA (n=80) HFS (n=216) Total (n=391)

Type of chemical thromboprophylaxis

Unfractionated heparin 0(0) 0(0) 2 (0.9 2(0.5)

Nadroparin 8(8.4) 1(1.3) 2(0.9 11 (2.8)

Enoxaparin 68 (71.6) 69 (86.3) 182 (84.3) 319 (81.6)
Time of chemical thromboprophylaxis

Preoperative chemical thromboprophylaxis 76 (80.0) 70 (87.5) 184 (85.2) 330 (84.4)

Timing to first dose of chemical thromboprophylaxis 24.3 (2-110) 23 (8-59) 27.2 (2-213) 25.7 (2-213)

in postoperation (h)

Duration of active thromboprophylaxis (d) 9 (1-20) 10 (2—-20) 9 (1-29) 9.2 (1-29)
Mechanical thromboprophylaxis

GCS 65 (68.4) 59 (73.8) 191 (88.4) 315 (80.6)

Values are presented as number (%) or median (range). ACCP, American College of Chest Physicians; TKRA, total knee replacement arthroplasty;
THRA, total hip replacement arthroplasty; HFS, hip fracture surgery; GCS, graduated compression stockings.
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Table 6. Compliance for the ACCP Guideline and Outcomes
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=95) THRA (n=80) Total (1=391)

HFS (n

~216)

Compliance for ACCP guideline

Preoperative thromboprophylaxis 44 (46.3) 54 (65) 122 (57) 220 (56)
Postoperative thhromboprophylaxis 54 (56.8) 59 (71) 148 (69) 261 (67)
Occurence of venous thromboembolism (%) 1.1 1.3 2.8 2.0
PE 0 1 6 7
DVT 0 0 0 0
PE+DVT 1 0 0 1
Occurence of major hemorrhage following thromboprophylaxis 0 0 0 0
All-cause mortality (3 mo) 1(1.1) 2(2.5) 11(5.1) 14 (3.6)

Values are presented as number (%) or percent only. ACCP, American College of Chest Physicians; TKRA, total knee replacement arthroplasty; THRA,
total hip replacement arthroplasty; HFS, hip fracture surgery; PE, pulmonary embolism; DVT, deep vein thrombosis.

Table 7. Patterns of Thromboprophylaxis of the AAOS Guidelines for Patients at High Risk for Venous Thromboembolism

Variable

TKRA (n=141)

Type of chemical thromboprophylaxis

Unfractionated heparin 0(0)

Enoxaparin 24 (17.0)

Rivaroxaban 60 (42.6)
Chemical thromboprophylaxis 84 (59.6)
Mechanical thromboprophylaxis

GCS 119 (84.4)

THRA (n=65) HFS (n=223) Total (n=429)
3(4.6) 1(0.4) 4(0.9)
19 (29.2) 190 (85.2) 233(5 3)
20 (30.8) 1(0.4) 81(18.9)
42 (64.6) 192 (86.1) 318 (74.1)
46 (70.8) 214 (96.0) 379 (88.3)

Values are presented as number (%). AAQS, American College of Orthopedic Surgeons; TKRA, total knee replacement arthroplasty; THRA, total hip
replacement arthroplasty; HFS, hip fracture surgery; GCS, graduated compression stockings.
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Table 8. Compliance for the AAOS Guidelines and Outcomes

Variable TKRA (n=141) THRA (n=65) HFS (n=223) Total (n=429)

Compliance for AAOS guideline

Thromboprophylaxis 84 (59.6) 42 (64.6) 192 (86.1) 318 (73.0)
Occurence of venous thromboembolism (%) 0 0 2.7 1.4

PE 0 0 2 2

DVT 0 0 3 3

PE+DVT 0 0 1 1
Occurence of major hemorrhage following thromboprophylaxis 0 0 0 0
All-cause mortality (3 mo) 0(0) 0(0) 7(3.1) 7(1.6)

Values are presented as number (%) or percent only. AAOS, American College of Orthopedic Surgeons; TKRA, total knee replacement arthroplasty;
THRA, total hip replacement arthroplasty; HFS, hip fracture surgery; PE, pulmonary embolism; DVT, deep vein thrombosis.

Table 9. Compliance and Outcome Analysis of the Guidelines
ACCP AAOS

Varidble  TKRA THRA  HFS  Totl  TKRA THRA  HFS  Total
(n=95) (1=80) (1=216) (1=391) (n=141) (n=65) (=223 (n=429)

THRA  HFS Total

Compliance for guideline

Preoperative 44 54 122 220 0.045 0.715 <0.001 <0.001
thromboprophylaxis  (46) (65) (657) (56) 84 42 192 318

Postoperative 54 59 148 261 (99.6) (646) (86.1)  (741) 0688 0277 <0.001 <0.001
thromboprophylaxis ~ (57) (71) 69) 67)

Mechanical 65 59 191 315 119 46 214 379  0.004 0690 0.003 0.002
thromboprophylaxis ~ (68.4)  (73.7)  (88.4)  (80.5) (84.4) (70.8)  (96.0)  (88.3)

Occurence of venous 1 1 6 8 0 0 6 6 1.000" 1.000" 0918 0592
thromboembolism 1.00 (1.2 (28 (2.0 ) 0) 2.7 1.4)

All-cause mortality 1 2 11 14 0 0 7 7 0.403" 0.502" 0.302 0.078
(3 mo) ) @24 61 36 ) ) (3.1) (1.6)

Values are presented as number (%). *p-value by Pearson chi-squared test, p-value by Fisher’s exact test. ACCP, American College of Chest
Physicians; AAOS, American Acardemy of Orthopedic Surgeons; TKRA, total knee replacement arthroplasty; THRA, total hip replacement arthroplasty;
HFS, hip fracture surgery.
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