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Introduction 





Acute subdural hematoma (ASH) is a collection of acute blood into the subarachnoid space. The most common cause of ASH is head trauma with consequent rupture of a cortical blood vessel, commonly a bridging vein. Their treatment is a surgical emergency and the outcome is related to the age, size of hematoma as well as to the rapidity of the surgical treatment. Guidelines have already clarified the necessity of a surgical approach in specific cases of ASH. If the decision of what to do can be relatively easy in young and middle age patients it can become problematic in elderly patients who have also a greater number of comorbidities. With the aim to see if there are some patients with ASH which can be treated conservatively despite the guidelines indications we have collected retrospectively 17 cases with ASH who we have tried to treat conservatively. We will discuss the outcome and complication along with our philosophy in these specific cases.





Materials and Methods



Our Department provides the service for a geographical region with high prevalence of elderly people. For this reason we were able, among a population of 88 operated ASH admitted to our unit in a 4 years period (2011-2015) to selected 21 cases treated conservatively. Among these we have chosen 17 patients whose age was 80 and older. The mean age of our series was 84 years old (range 80-89). Male to female ratio was 1.1:1. Right side ASHs were slightly more frequent (55%). In 15 cases (88%), ASH developed in the whole convexity (fronto-temporo-parietal); moreover, there was 1 occipital and 1 interhemispheric ASH. All ASHs had a thickness greater than 10 mm, with a mean of 12 mm (range 11-15). The mean midline shift was 4 mm (range 3-10). Upon clinical examination, on admission to our Department the mean GCS score was 12 (range 10-13). All Patients were in treatment with antiplatelet or anticoagulant: 8 with warfarin, 3 with acenocoumarol, 2 with new oral anticoagulants (NOACs) and 4 with antiplatelet.




All 17 patients were initially treated conservatively. Three underwent an emergency craniotomy and evacuation of the ASH a few days after admission (range 24-56 hours), (Figure 1A & 1B) because of neurological deterioration and one patient died two days after admission for progressive increasing of the intracranial pressure. Among the rest of the patients treated medically (Figure 2) (13 patients) all out of two (11 patients) were transferred to a rehabilitation center or nursing home after a median of hospital staying of 23 days (range between 21 and 33 days). The other two were operated on for a chronic subdural hematoma (CSH) and a week postoperatively they were transferred back to the referring hospital. Also the three patients operated on for the ASH were transferred to a rehabilitation unit, just after a week from surgery. Among the 11 patients treated conservatively (Figure 2) and discharged from the neurosurgical ward, five (45%) were readmitted for the treatment of a developed CSH. All patients received IV steroids for a mean of 4 days (range 3-7) at the admission. In order to prevent thromboembolic events due to poor mobilization, we choose to start low molecular weight heparin (LMWH) 2 days after admission, but only in case the CT images were stable. All patients underwent a 12 hours post admission follow up CT scan or earlier in case of deterioration. A second scan was performed after 48-72 hours and then after a week and before the discharge as well as after 2, 4 and 6 weeks in order to detect the transformation from acute to CSH and any evidence of mass effect.
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Figure 1:   (1A: Axial view) and (1B: coronal view) Brain CT scan showing a right ASH of the convexity. Due to neurological deterioration occurred 48 hours after admission, the patient underwent a surgical evacuation of the hematoma.
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Figure 2:   Axial Brain CT scan showing a left ASH of the convexity. This patients has been treated conservatively and did not required any surgery. He presented two consecutive epileptic attacks.

 








Results




Among the 17 patients we tried to treat conservatively 1 died, 3 underwent an emergency craniotomy and evacuation of ASH. Thirteen were continuously treated conservatively. Among these, two patients were operated on for a CSH during the same in-hospital staying. One after 28 days and the other after 33 days from the trauma. Among the 11 patients discharged from the neurosurgical care, 5 were operated on for a CSH during a second admission and discharged back after a median time of 5 days; the remained 6 cases out of 17 (35,2%) were treated conservatively and at a median follow up of 11 months (range 8-14 months) they have a GOS between 2 and 5 (mean 3). At the same follow up the mean GOS for surgically treated patients was 2,9 (range 2-4).


Two out of three patients (66%) treated in the acute phase developed a urinary infection during hospitalization. Among patient treated conservatively (11 cases), seven developed urinary infection, other two pulmonary infection, one patients with an history of chronic atrial fibrillation went on to acute cardiac failure and 3 suffered from epileptic seizures. All these complications were treated successfully with antibiotics and medical treatment. Surgically treated patient underwent a median of 4 follow up CT scan (range 3-4) while conservative treated patients underwent a higher number of CT scans: a median of 6 (range 5-8). The overall mean hospitalization time was 24 days (range 14-38). The mean length of hospitalization after the surgical treatment was 10 days (range 7-12) while for conservative treated patients it was 26 days (range 24-33).





Discussion



Among young persons, traumatic brain injury (TBI) is still the leading cause of morbidity and mortality. Worldwide, about 10 million of people per year experience a head injury that lead to hospitalization, residual deficits or death. About 70% of hospitalizations for ASH in the USA are for over 60 years old patients, and only about 40% of over 65 years old patients that underwent surgical treatment for ASH have a good outcome [1,2]. The overall mortality after a brain trauma reaches the 9% of cases. Incidence of TBI is higher in children and elderly people and the main causes are motor vehicle accident, falls and gunshot wounds [3,4]. Improving of health-care has determined an important rising in the patient's age and consequently an increased incidence of ASHs in elderly. In this population, brain atrophy increases the subdural space and a teared bridging vein may be more prone to bleed after also a mild trauma. Furthermore the chronic use of anticoagulant and antiplatelet therapies increases the risk of acute bleeding. According to some previous studies, common indications for surgical evacuation of an ASH were a midline shift more than 5 mm with a GCS score less than 15 and a thickness greater than 10mm [5,6].



If we look to more recent Guidelines, any ASH with a thickness greater than 10mm or a midline shift more than 5 mm should undergo surgical evacuation regardless the GCS score [7]. Surgery should also be offered with a thickness less than 10 mm and a midline shift less than 5mm, in case of GCS less than 9 which tends to decrease >2 points and/or when ICP is greater than 20mm Hg and/or when there are signs of cerebral herniation (ex: pupillary abnormalities). If guidelines are generally very useful they may not help in the decision making in very old patients. In these specific age group, due to age- related preoperative co morbidities and a higher risk of peri- and postoperative medical complications, neurosurgeons should therefore consider not only the hematoma thickness, the midline shift and the GCS score in order to choose for the most tailored management (conservative vs surgical) but also the amount of brain atrophy, the previous clinical status of the patient, any anesthesiology risks as well as his/her will. Sometimes, even though according to guidelines the features of the hematoma would require a surgical evacuation, a conservative approach and a closed clinical monitoring may be used, offering surgery only in case of delayed neurological deterioration [8-10].



Indeed, due to increasing of subdural spaces related to brain atrophy, it is common evidence that an old patient with a huge ASH may be neurologically intact or have only minor deficits. In his report regarding the outcome after head trauma in an elderly population in developing countries (more than 65 years old), Prasad described a rate of hospitalization for non fatal head injury of about 155 cases per 100000 population per year [11]. The author identified diabetes mellitus, hypertension, ischemic heart disease and chronic renal disease as the most frequent comorbidity. Brain contusion (40% of cases) and ASD (25% of cases) were the most common finding on brain imaging. Due to tight adhesion of the dura to the skull, acute epidural hematomas are rare in elderly people. Age has been identified as an independent predictor of poor outcome and the mortality rate also after mild head trauma in elderly patients is quite high (around 55%, according to different studies) and a poor outcome (GOS 1-3) reaches a 27% of cases (45% considering only patients older than 75 years old). McGinity described the outcome after evacuation of ASD in patients older than 80 years old [12]. The mean day spent in the ICU was about 10 days, with a mean hospitalization of 13.2 days. Interestingly, the author noted that, although all patients with a preoperative treatment with Clopidogrel had a poor outcome, the use of ant platelet or anticoagulant wasn't related with the clinical results. The most common post operative complications were pneumonias, DVT, pulmonary embolisms, seizures, cardiac arrhythmia, and urinary tract infection. The median number of complication per patient ranged between 2.5 to 3 during the hospitalization. A good outcome (GOS 4-5) was achieved in only 18% of cases. Although a good outcome was related with a lower mean hematoma thickness (17 vs 20mm), lower mean midline shift (10 vs 14mm) and lower mean GCS at admission (14.5 vs 10), the difference in thickness between patients with a good and poor outcome did not reach a statistic significance and the difference of the midline shift and the GCS at admission reach only a trend to significance. Moreover, patients surgically treated after an initial conservative management, had a better outcome than patients operated emergently, although this data didn't reach a statistical significance. Bajsarowicz, in his large series investigated the risk factors correlates for the necessity of a delayed surgical evacuation in patients with an ASH managed conservatively at the admission [13]. In this study, only 6.5% of patients required a delayed surgical intervention. The major reason determining the surgical approach (after a median of 9.5 days) was an increase of the ASH (73.8%); other minor causes were an increase in ICP (23.8%) and status epilepticus (2.4%). The authors identified as risk factors for a delayed surgery the ASH size, the midline shift, the hematoma location at the convexity, and positive history for repetitive falls and alcohol abuse. A good outcome was achieved in 77% of patients. Interestingly, although cerebral atrophy is an already well described risk factor for the development of a CSH, Bajsarowicz did not identified atrophy as a risk factor for the progression of the ASHs. Similarly, in his retrospective study, Kim analyzed the risk factors associated with a delayed surgical evacuation of ASHs after a mild head injury treated conservatively on admission. [13] Thirty-five per cent of patients had undergone a deferred surgery, after a mean of 17 days. The volume of the hematoma and the midline shift were identified as negative prognostic factors. Even though ASH occurs more frequently in elderly, neither increased age nor brain atrophy were identified as risk factors for delayed enlargement of the hematoma and necessity of surgical evacuation.




A proposed theory is related to the increasing subarachnoid compartment secondary with the brain atrophy: tears of the subarachnoid membrane after the head trauma may play a role in the gradual resolution of the hematoma by diluting it, reducing its mass effect and eventually lowering the risk of the hematoma progression [13-15]. In the same study, Kim reported a reduced incidence of ASDH progression in case of concurrent brain contusions and SAH. According to the author, brain contusions with perilesional edema can increase brain swelling which can act as a counter pressure that prevent subdural hematoma enlargement by reducing the subdural space [16]. McGinity found a good outcome after an early evacuation of an ASH in patients older than 80 years old in only 18% of cases [17]. The author managed conservatively 13 patients with an admission GCS score of 14-15 and all but 1 patient suffered from a neurological deterioration requiring a delayed surgical intervention. Unfortunately thickness and midline shift of these cases were not described but, although without statistical significance, these patients had better outcome than patients that had undergone an emergent surgical intervention on admission. One patient in our series died very soon after admission. It was an 89 year old man, admitted with a GCS of 12 (E3V4M5). The patient had a medical history of relevant cardiac and pulmonary comorbidities and an ongoing pulmonary neoplasia. In this patient, despite progressive neurological deterioration due to growing of ASH thickness and increasing midline shift, we choose not to perform surgery and the patient passed away 2 days later after admission.



Among the 16 patients treated conservatively, 7 underwent delayed uneventful double burr hole for evacuation of CSH (two during the time they were still inpatients in our ward). We did not find any difference, in terms of GOS between those three patients operated on in the acute phase and the seven operated on for a CSH in a delay fashion. Also the length of inpatient staying between surgically and not surgically treated patients was very similar. If we consider, instead, the length of stay in a specialized ward (neurosurgical or high depended unit) we found a significant difference between those who had been operated and those treated conservatively: respectively 7 days versus 23 days (this could rise the question of economical hospital issues). Overall, conservative group experienced 13 complications in 11 patients (7 urinary infections, 2 pulmonary infections and 1 acute cardiac failure and 3 seizures), whereas surgical group experienced 2 urinary infections in two out of three patients.




Although our study has a major limitations because of the small numbers of patient and its retrospective nature we would like to make some considerations:



A.	The outcome either with or without surgery is very poor in this age group;


B.	The number of CT scans which is normally performed in patient with a surgical intervention is less than in patient treated conservatively;



C.	The median in-patient staying is very similar in both groups but if we consider specifically the in hospital staying of the operated patients in a high specialized environment (neurosurgical wards or high depended unit) this is much less when compared with the patient in-staying of the group treated without surgery.



D.	The medical complications seems to be higher in the conservative treated group;


E.	An operation for a secondary developed CSH is less traumatic and faster for an old patients and can be performed also under local anesthetic.



As far as we know there is not in the literature a prospective randomized study which compares the outcome of conservative and surgically treated of ASH in elderly patients. Therefore, without specific guidelines focused on this age group, it is our opinion that the decision of what to do in ASH in elderly must be chosen facing all the aspect and variables of the patient: age, comorbidities, GCS, possible ongoing deterioration during hospitalization, previous medical history, radiological features of the ASH and last but very important point the patient's wills. Probably a conservative management whenever possible should be attempted. Concurrently we must start an active and careful medical and nursing monitoring in order to prevent the onset of any complications.




Conclusion



Our philosophy is therefore to delay any surgery as long as we can, waiting for a possible chronic transformation of the hematoma that could be successfully treated at a later stage with a less invasive surgical procedure even in local anesthesia [17,18]. In the elderly patients a good outcome is related not only to the management of the ASH but also to the prevention and a prompt treatment of any medical complications during the hospitalization.
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