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1. Introduction
ntiplatelet therapy comprises a group of drugs used in the treatment of valvular heart disease, cardiac stents, rhythm disorders, pulmonary embolism and cerebrovascular diseases (1). The patients followed-up by regular measurement of the haemostatic parameters usually miss their follow-up visits due to the social reasons and are exposed to uncontrolled side effects of these drugs. The people admitting for the side effects of anticoagulant therapy are commonly seen in the emergency department because of the increased use of this group of drugs (2,3). Bleeding is the most common side effect of oral anticoagulants. Although the majority of the cases of intracerebral hemorrhage diagnosed in the emergency department are the spontaneous intracerebral hematomas, the patients who were using anticoagulants with regular follow-up visits and admitted to the emergency department following the trauma also constitute a great proportion of these cases. It is wellknown that even a mild trauma may have serious consequences in people under anticoagulant therapy. Furthermore, the mortality rate is high in people aged over 65 years who had admitted to the emergency department with head trauma despite not using the anticoagulants (4). Traumatic intracerebral hemorrhage are seen as intraparenchymal, subdural or epidural hematoma (5,6,7,22).






Figure 1. 
[image: analysis. P<0.05 was considered as statistically significant.]

Figure 2. Table 1 :
1		GKS	INR	Medical Treatment	Surgery
	Group I	over 13	over 3	Yes	yes
	Group II	8-13	over 3	Yes	yes
	Group III	over 13	3 and lower	Yes	no
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This study included 17 patients with head trauma and using antiplatelet therapy and who admitted to the neurosurgery clinic at Eskisehir Osmangazi University between the years 2007 and 2012. The comorbidities, indications for oral anticoagulant use, initial INR value (measured by the clot based method) and CT findings of the patients were evaluated retrospectively. The patients were classified as having mild or severe head trauma depending on the neurological symptoms and radiological findings at the time of admission.
The patients with a Glascow Coma Scale score of 13 and over and having no pathological condition that requires surgery were considered as having mild head trauma. The first group of patients were those who had no pathological condition requiring surgery according to the computed tomography (CT) findings at the time of admission (mild head trauma) but in whom surgical treatment required during the follow-up in intensive care unit because of the increasing intracerebral hemorrhage despite the discontinuation of anticoagulant therapy. The second group included the patients who had a pathological condition requiring surgery at the time of admission (severe head trauma) and in whom hemostatic parameters deteriorated due to the use of anticoagulants. This last group of patients was evaluated by hematology and cardiology departments and hemostatic parameters were immediately brought to normal according to the recommendations. Third group of patients were those who did not require surgery at the time of admission (mild head trauma) but in whom hemostatic parameters deteriorated. The patients followed up in the intensive care unit received medical treatment according to the recommendations of departments relevant to their diseases requiring anticoagulants and spontaneous resorption of hematoma has been observed in a controlled manner (Table 1). 
( D D D D )A Table 2 : Relationship between INR levels and mortality Table 3 : Relationship between GKS and INR in admission
The CT imaging was performed in all patients who were on anticoagulant therapy before the head trauma. According to the CT images, surgery was required in 14 patients and was not in 3patients. Of the patients, 11,8 % were diagnosed as epidural hematoma, 52,9 % as subdural hematoma and 35,3 % as intraparenchymal hematoma.
All patients requiring surgery were treated with vitamin K and FFP (fresh frozen plasma) replacement was performed prior to surgery. INR value was maintained in normal limits. 
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Of the 17 patients included to the study, 7 were female and 10 were male. The mean age of the patients was 60 years (range 35-84 years), with 10 % of them were over the age of 65 years. Mortality rate was significantly higher in patients over 65 years of age (p <0.05). On the other hand, there was no significant relationship between the gender and mortality. All the patients were using 10 mg warfarin as the oral anticoagulant and the indication for warfarin use were cardiac valve replacement (29,4%), atrial fibrillation (17,6 %) or vascular thrombosis (52,9 %). In parallel with our findings, the most common indications for the use of warfarin have been reported in the literature to be vascular thrombosis and heart valve disease (4,8). Warfarin treatment has been discontinued in all patients at the time of admission.
The need for emergency surgery and mortality rate were found to be significantly higher among the patients with an INR value of 3 or more at admission (p<0.05) (Table 2). Moreover, in accordance with severe head trauma, GCS score at admission was significantly lower in patients with an INR value of 3 or more (p<0.05) (Table 3).
IV.

 Up: Home Previous: 3. Materials and Methods Next: 5. Discussion

5. Discussion
 Up: Home Previous: 4. III. Statical Results Next: 6. Conclusion
The most severe side effect of the antiplatelet drugs with the highest mortality rate is intracerebral hemorrhage. Simple traumatic head injuries should be even considered as important in this group of patients and the headache, nausea, vomiting, or progressive neurologic deficits following the trauma should suggest intracerebral hemorrhage (8). The findings may not occur immediately after the trauma. Clinical and radiological findings of ongoing active bleeding become evident in the first 24 hours with the increasing intracerebral hemorrhage (9).
Although the mechanism of post-traumatic intracerebral hemorrhage in patients on antiplatelet therapy is not clear, the inhibition of repair mechanisms against the damage to the vessel wall caused by a minor trauma may be responsible from the posttraumatic intracerebral hemorrhage in patients using warfarin (9). It may also be explained by the fact that the wound healing in the cerebral tissue begins in 3-4 days after the surgical procedure and with gliosis characterized by astrocyte proliferation and glial fibrillary acidic protein production. The risk of bleeding increases with the deterioration of the balance between clot formation and lysis due to the anticoagulant therapy (10).
The most important prognostic factors in these patients include INR value at the time of admission and duration of warfarin usage, which may affect the mortality and hematoma progression (11,12). The INR (International normalized ratio) value is calculated by dividing thepatient's prothrombin time (PT) to the laboratory's mean PT value for normal patients. INR is not expressed in any units and ranges between 0.9 and 1.1 in normal population. The mortality rate is higher than 60% in patients with an INR value of 3 or over at the time of admission (13,14). The most common cause of uncontrolled increases in INR value is the lack of regular follow-up visits. The other important prognostic factors on CT imaging are the initial hematoma volume and shift effect.
Chronic use of anticoagulant drugs comprises 5% of the overall drug usage (15). The incidence of bleeding as a complication of oral anticoagulant usage has been reported to range from 0.8 to 3.5% (16). Previous studies have demonstrated that 6-24% of intracerebral hemorrhages results from using antiplatelet therapy. A considerable proportion of the patients are known to use the antiplatelet therapy for prophylaxis. It should be noted that prophylactic use of these drugs in patients with no absolute indications may lead to serious consequences.
The first to do in the management of this group of patients is immediately discontinuation of antiplatelet therapy and to restore the hemostatic parameters to normal limits. Fresh frozen plasma (FFP), vitamin K, prothrombin concentrate and recombinant factor VIIa can be used in order to normalize the hemostatic values, particularly in the cases requiring emergency surgery. Despite the studies carried out on this issue, there is an inconsistency about the discontinuation of antiplatelet treatment. The treatment can be restarted following the surgery if there is an absolute indication for anticoagulation and there are no acceptable alternative treatments (17).
Although heparin and low molecular weight heparin used in the case of heart valve replacement and for preventing thromboembolic complications due to the discontinuation of anticoagulants have been suggested to cause no increase in the amount of intracerebral hemorrhage, there are a few cases of heparin-induced intracerebral hemorrhage reported in the literature (18,19). Moreover, in an experimental study on restarting antiplatelet therapy following the surgery, it has been suggested that it will be safe to restart the treatment in post-surgery 10-14 days (10,23). The controlled restarting of the antiplatelet therapy within a short time after the surgery reduces the mortality due to the chronic disease.
The most commonly used oral anticoagulant is the warfarin. The warfarin has a half-life of 36 hours and inhibits the vitamin K-dependent clotting factors (II, VII, IX, X) and vitamin K-dependent coagulation inhibitors (1). Because the drug is metabolized in the liver and interacts with many other durgs due to the polymorphism of cytochrome P450 enzyme system, physicians should be cautious in drug alterations and concomitant drug usage (4). The drug is used in patients with atrial fibrillation, venous thrombosis, acute myocardial infarction and mechanical heart valve disease. The effectiveness of the drug is followed by INR value, which is recommended to be maintained between 2 and 3 for therapeutic effectiveness. However, it is recommended to be between 2.5 and 3.5 in patients with mechanical heart valve disease. The risk of bleeding is 7-10 times higher in patients with an INR value of 3 or more (3). The standard treatment in warfarin-induced bleeding disorder is FFP and vitamin K. Following the replacement therapy, the improvement rate in INR is about 0.18 INR/hour (20). Rapid replacement should be avoided unless it is necessary, because of resulting pulmonary edema or increased cerebral pressure. Dabigatran (Pradaxa), the recent and not widely used oral anticoagulant, directly inhibits the factor Xa and has major advantages of not requiring INR monitoring and causing fewer drug interactions than warfarin (12,21). In a clinical study, although dabigatran has been found to significantly prevent the development of stroke, no difference has been found between dabigatran and warfarin in terms of causing intracerebral hemorrhage (11).
In recent years, the number of patients admitting to the emergency department with traumatic A or spontaneous intracerebral hemorrhage increased with the advanced age and increasing use of oral anticoagulants for chronic diseases. Of the 65 years old or over patients admitted to the emergency department, 73% has been found to have concomitant diseases (6). The coagulopathy-induced complications with high mortality may develop in patients with chronic diseases requiring anticoagulant use (7). Of the elderly patients with head injury, 9% has been found to be using anticoagulation prior to the trauma (8). The use of anticoagulant medication prior to the trauma is known to increase the post-traumatic intracerebral hemorrhage (3,5,10).
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In this study, warfarin-induced intracerebral hemorrhage was found to be correlated with high INR value, neurological status (low degrees of GKS) and radiological findings at the time of admission. Because of the insidious increase in the risk of bleeding, close neurological follow-up should be performed and FFP and vitamin K replacement with the appropriate time intervals is necessary in patients requiring no emergency surgery. Therefore, a multidisciplinary approach is necessary in these patients, with the support of cardiology and hematology departments.
Çubuk EC, Karakurt T. Surgical management of chest wall tuberculosis. J Cutan Med Surg 2009;13(1):33-9.
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