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Care of the Anticoagulated Patient
Background
Controversy has surrounded the correct management of patients therapeutically anticoagulated who require dental extractions. One must carefully consider the effect that stopping warfarin therapy for even a few days can have on the patient. Even a moderate amount of bleeding is a minor inconvenience compared with a paralyzing stroke or death. 
A review article in the Archives of Internal Medicine in 1998 (1) looked at patients receiving continuous anticoagulant therapy during dental surgery. The primary outcome measure was the presence of postsurgical hemorrhage not controlled by local measures.  
Of the 774 patients studied, there were 12 who had a hemorrhage requiring more than local treatment to control the bleeding. In five of these cases, the patient's level of anticoagulation before the procedure exceeded current recommendations. Vitamin K was given to 10 patients, fresh-frozen plasma to four, packed red blood cells to three. No other serious morbidity was reported.
Of 493 patients who stopped anticoagulant use before having dental surgery, five experienced severe embolic events. Complications included cerebral thromboembolism, brachial artery embolism, and myocardial infarction. Four of the 5 cases were fatal. These data are limited because case reports do not establish a cause-and-effect relationship. A similar review article published in JADA (2) revealed similar results.
A study reported in the Journal of Oral and Maxillofacial Surgery in 2003 (3) supports the contention that dental extractions can be performed without modification of oral anticoagulant treatment. Local hemostasis with an absorbable oxidized cellulose mesh, tranexamic acid, and sutures was the more cost efficient of the two methods compared. Autologous fibrin glue was found to have an important role in patients unable to use a mouthwash effectively.
Another review published in the Australian Dental Journal in 2003 (4) stated that an improved understanding of the importance of fibrinolytic mechanisms in the oral cavity has resulted in the development of various local measures to enable these patients to be treated on an outpatient basis. The authors concluded that patients therapeutically anticoagulated with warfarin can be treated on an ambulatory basis, without interruption of their warfarin regimen provided appropriate local measures are used. Additionally, a review article in JADA concluded that the scientific literature does not support routine discontinuation of oral anticoagulation therapy for dental patients (5)
Tranexamic Acid and Epsilon Aminocaproic Acid
One of the most significant factors for the development of bleeding after oral surgery is the activation of fibrinolysis in the oral cavity. In 1989, a study by Sindet-Pederson et al. (6) demonstrated that maintenance of oral anticoagulant therapy in conjunction with oral surgery does not result in severe bleeding complications in patients receiving a tranexamic acid mouthwash post-operatively.  
Tranexamic acid is a competitive inhibitor of plasminogen activation, and at much higher concentrations, a noncompetitive inhibitor of plasmin, i.e., actions similar to aminocaproic acid. Tranexamic acid is about 10 times more potent in vitro than aminocaproic acid. Tranexamic acid binds more strongly than aminocaproic acid to both the strong and weak receptor sites of the plasminogen molecule in a ratio corresponding to the difference in potency between the compounds.  
Dental Extractions and the Anticoagulated Patient

The following information discusses how to evaluate and treat the anticoagulated dental patient during extractions. In all cases, this treatment should be coordinated with the patient’s primary care physician.
Pre-Operative Work-up of the Patient
1. Thorough Medical History
Questions to ask include the following:

· How long have you been on anticoagulant medication?

· Have you had problems with previous dental appointments?

· Why are you on anticoagulants?

· What are your most recent laboratory results relative to your anticoagulation or bleeding problem status?
2. Consult Patient’s Primary Care Physician

· Contact the patient’s primary physician and ask how brittle the patient is (i.e., how great is the patient’s risk of thromboembolism), and what options they recommend.

· Can Warfarin therapy be discontinued for the dental procedure?
· Can the patient be converted to a Low Molecular Weight Heparin (LMWH, i.e. Lovenox) or Low Density Unfractionated Heparin (LDUH) which is preferred in patients with poor renal function? If these are medications with which you have limited or no experience, ask the patient’s physician to prescribe the medications and explain their use to the patient.

· Does the patient need to be hospitalized and converted to heparin because he/she is too brittle?
3. Diagnostic Tests (morning of the procedure, due to rapid changes, don’t rely on old values)
· Warfarin Therapy

· PT–prothrombin time (Normal range 11.5–13.5 seconds)
· PTT–partial thromboplastin time (Normal range 25 to 35 seconds)
· INR–international normalized ratios
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· Recommended INR levels as prophylaxis against thromboembolic events:
· Atrial fibrillation                            
2-3 (2.5)

· Deep vein thrombosis (DVT’s)    

2-3

· Hx of Pulmonary embolism          
3.5

· Metallic cardiac valve                   
3-3.5

· Aspirin and other non-steroidal anti-inflammatory agents, and anti-platelet medications such as Plavix
· Bleeding time
· Thrombocytopenia 
· CBC with a differential (which will give platelet count)

· Bleeding time

4. Preoperative Precautions

· Avoid drugs that may cause drug interaction, such as erythromycin and ketoconazol, which inhibit warfarin metabolism. Also avoid drugs that can prolong bleeding, such as aspirin or other nonsteroidal antiinflammatories.

· Encourage patient to keep you informed of any drug changes and their use of any over-the-counter medications.
5. Management During Dental Treatment:

· No type of dental treatment should be rendered that has the potential for severe bleeding (i.e. extractions, scale/root plane).

· If bleeding time greater than 10 minutes

· If platelet count less than 60,000

· If PTT greater than 45 seconds

· If PT greater than 22 seconds

· If INR greater than 3.5

· If bleeding parameters are greater than the above, medical coordination is required. For example, the physician should decrease the anticoagulant dose or provide packed platelets or prescribe supplemental Vitamin K until bleeding parameters are compatible with dental treatment.

· During dental procedures minimize physical trauma and pack extraction sites that have the potential to bleed with local pressure and other coagulation procedures (e.g. Gelfoam). If gauze is changed, the new gauze needs to be wet so it will not attach to the clot and dislodge it.
· Establish primary closure and/or put pressure on potential/actual bleeding sites.

· Extractions can be performed safely with an INR at 2 (some say 1.5) or below.  
· With an INR of 2–2.5 (some recommend 3.5) extractions in conjunction with oral antifibrinolytics such as aminocaproic acid or tranexamic acid can be performed. Use 10 ml of a 4.8% aqueous solution to irrigate the socket before suturing. This is followed by a mouthwash of the same solution for two minutes, four times a day for one week. It is also helpful to use a fibrin sponge (Gelfoam). Again, this must be coordinated with the patient’s primary care provider.
· A full liquid diet for 24–48 hrs, followed by a soft diet for another 5 days is recommended to prevent trauma to the surgical site. Hot drinks or soups should be avoided because increased temperatures promote clot lysis.

· It is important that the patient not be given aspirin or NSAIDs for postoperative pain as this will increase bleeding. If patents are taking these, they should be discontinued 7–10 days prior to extractions.

· If LMWH is used, PTT ranges should be 1.25–2.1 compared with PTT control. LMWH is stopped the day before and restarted the day after surgery. IV heparin is stopped 2–4 hrs before the procedure and restarted after surgery.
· For all patients who were taken off warfarin before surgery, warfarin is restarted in the postoperative period. If needed discuss this with the patient’s primary physician. Remember–it takes three days for Warfarin anticoagulation to become effective.
Postoperative Precautions:

· If the patient calls from home following treatment, instruct them to apply pressure with gauze or cloth to bleeding site for 10–30 minutes. If bleeding persists, have patient come into office immediately or to a medical emergency room.
· In the event of a severe post-operative bleed, contact the Emergency Room. Fresh Frozen Plasma (FFP) is the management of choice (even though there is the risk of Hepatitis or other blood born diseases). The use of Vitamin K (10 mg subcutaneously or intravenously) requires 12–36 hrs before its coagulation action can be seen. More important is the fact that patients with Vitamin K administration become resistant to Warfarin action. This reestablishes prolonged nontherapeutic INR levels and exposes the patient to the risk of embolism .
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