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ABSTRACT  
Background: Chronic subdural haematoma (CSDH) is a disease with increasing 

incidence, especially given the aging world population with co- morbidities. CSDH is 

characterized of bleeding in the subdural space that evokes an inflammatory reaction, 

with a recurrence rate ranging from 2,3-33%. We intended to study several reported 

potential risk factors for recurrence of CSDH, which has been insufficiently 

investigated.  

Method: The hospital records of all patients who received surgical treatment for 

CSDH in Örebro county council and Uppsala university hospital during 2010-2012 

were retrospectively examined. We intended to investigate factors responsible for 

recurrence of CSDH as age, gender, co- morbidities, anticoagulant and antiplatelet 

(AAA) use, alcohol abuse, skull trauma, initial symptoms, postoperative 

complications, haematoma characteristics, place of surgery and the surgeon’s title 

were considered.  

Result: The patient population comprised of 55 male and 21 females with a mean age 

of 75,4 years. 6,6% experienced one recurrence of CSDH. They were all men with 

comorbidities (including CVD, DM, kidney failure), AAA therapy, and history of 

skull trauma. 80% presented with altered mental state. 25,0% of patients at 

Lindesberg hospital needed reoperation. 

Mortalities directly related to surgery was 3,9%, defined as death within one month, 

but the overall mortality rate was 32,9%.  

Conclusion: Comorbidities, AAA use, history of skull trauma, presentations of altered 

mental state and bilateral operation could be associated with the recurrence CSDH. 

Patients with AAA therapy showed tendencies to develop bilateral haematoma and to 

have a higher mortality. Lindesberg hospital had a higher recurrence predisposition 

than Örebro university hospital, Karlskoga hospital and Uppsala university hospital.  
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List of abbreviations 

AAA      Anticoagulant and antiplatelet  

CSDH      Chronic subdural haematoma 

CT      Computer tomography 

CVD      Cardiovascular diseases  

DM      Diabetes mellitus 

ICP      Intracranial pressure 

NRG       Non recurrence group  

NSAID     Non-steroidal anti-inflammatory drugs  

RG      Recurrence group 

TIA      Transient ischemic attack  

UUH       Uppsala university hospital  

ÖCC       Örebro county council    

ÖUH       Örebro university hospital   
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1. BACKGROUND

CSDH is one of the most frequent neurological pathologies with an incidence of 1.72 

per 100, 000 per year that increases with advanced age to 7.3 per 100,000[1] in the 

age group 70-79 [1,2]. The median age of patients with CSDH is 70 years and the 

ratio is double folded in men compared to women [3]. The incidence is expected to 

rise due to increased age in the population.  

Many factors associated with the recurrence of CSDH involving patient’s 

characteristics such as the age, sex, alcohol abuse, bleeding tendency, brain atrophy, 

intracranial pressure (ICP), co-morbidities etcetera have been investigated in other 

studies. Factors in the pathogenesis of the CSDH as the structure and characteristics 

of the haematoma and matters involving the surgery, as the timing or type of surgery 

performed [4-7] has also been studied. However, the results are inconsistent. 

In this study we intended to retrospectively evaluate factors that can be associated 

with the recurrence of CSDH. We reviewed all the patients from Örebro count county 

(ÖCC) that underwent operation for CSDH and reoperation, between the years 2010-

2012. Factors believed to influence the recurrence of CSDH, as aspects of patients- 

and haematoma characteristics as well as operations were investigated and compared 

to findings in other studies. 

1.2 Chronic subdural haematoma   
 Beneath the skull there are three protective meninges in the following order: dura 

mater, arachnoid mater and pia mater adjacent to the brain (fig. 1). Bridging veins are 

fixed veins that cross the subdural space. They connect the cortical superficial veins 

to the superior sagittal sinus in the dura, where the veins drain. A CSDH is an 

intracranial haemorrhage, between the inner surface of dura mater and the outer 

arachnoid layer, in the subdural space [2].  

1.2.1	  Pathogenesis	  and	  pathophysiology	  	  

Major or minor trauma to the head is the leading cause 

of CSDH in almost all the cases[8]. During trauma 

there is a displacement of the brain that tears the 

bridging veins at the point where they penetrate the 

dura, which is the most common cause of CSDH [9].  

 

Fig.1 The meninges of the brain consists 
of dura mater, arachnoid and pia mater  
[40]  



 

  

There are also some rare spontaneous cases with obscure aetiology in young adults 

without evident predisposing conditions [10].  

The low-pressured venous blood in the subdural space can give rise to a 

graded enlargement of the haematoma that becomes clinically significant when the 

haematoma reaches a certain size [11]. The gathered blood evokes a local 

inflammation [12], which in turn induces angiogenic reactions [13]. The local 

inflammatory process of the haematoma causes granulation tissue formation often 

called the external/outer membrane that has abnormal permeable microcapillaries. 

Exudation of red blood cells, plasma proteins, angiogenesis factors, other growth 

factors and vascular permeable factors from these microcapillaries cause enlargement 

of the haematoma. These factors are also central in the vascularity of the outer 

membrane and in increasing the inflammatory response to the haemorrhage 

[6,8,9,14].  The bleeding also expands partly due to the osmotic diffusion of liquid 

into the encapsulated haematoma and the repeating microbleedings of the fragile neo-

capillaries [15,16].  

Subdural haematoma can take three paths. Small subdural haematomas can 

spontaneously resorb. Other subdural haematomas can stay static and may calcify, 

while a third group can develop into a CSDH with microbleedings in the granulation 

tissue [8,9,14]. 

As the chronic haematoma formations proceeds, it causes dislocation and 

compression of the brain tissue, leading to an increase in intracranial pressure, which 

deforms the brain. Initially there are compensating mechanisms, which lead to small 

changes in ICP. However as the haematoma expands, it reaches a limit where a small 

change in intracranial volume is associated with big changes in ICP, because of the 

decreased intracranial compliance. This may results in a decreased cerebral perfusion 

and ischemia [11].  

1.3 Symptoms  
CSDH has been described as ”the great neurological imitator” because of the many 

possible symptoms [17,18]. It may mimic a number of other brain disorders and 

diseases such as transient ischemic attack (TIA), encephalitis, dementia stroke, 

tumours or abscesses. Signs and symptoms are due to the pressure exerted on the 

adjacent brain, depending on the haematoma size and location [14].  



 

  

The most common complaint in patients is headache [19], which is believed to 

be induced by the stretching of the meninges [9]. Another common symptom is 

altered mental state varying degrees, from slight confusion to coma [20]. Focal 

neurological deficits due to the direct pressure on the cerebral hemisphere are 

believed to cause hemiparesis. This pressure on motor cortex gives contralateral 

weakness, but at times it can be ipsilateral [9].  

Epilepsy is a rare presenting symptom but it is reported in 6% of the cases 

[21,22]. It usually occurs in large haematomas associated with focal neurological 

deficit. Simple partial seizures can thus be a manifestation of CSDH. Also a 

preoperative history of seizure is frequently associated with brain atrophy and 

repeated head trauma that plays an important role in recurrence of CSDH [23].  

Transient neurological deficits of CSDH presents as a TIA due to decreased 

blood flow via intermittent mechanical pressure on the neighbouring cortical vessels, 

and vascular displacement due to intermittent parenchymal swelling. It can also be 

secondary to electrophysiological disorder, like seizure activity or spreading cortical 

depression. The most common symptom is language disturbance and most frequent 

sign is hemiplegia or hemisensory deficit [8,24]. Generally the symptoms of CSDH 

begin discreetly and accelerate gradually [24].  

Atypical symptoms that have been reported include isolated neurological 

deficits as vertigo and nystagmus. Extrapyramidal syndromes like parkingsonsian 

symptoms and acute onset of contralateral postural deficit are also involved [24]. 

1.3.1	  Symptom	  presentations	  in	  the	  elderly	  and	  young	  

Differences in presentations of CSDH between the older and younger patient 

populations have been observed. Altered mental state and motor dysfunction are 

common presentation in the elderly [21,22,25]. Headache and vomiting has been 

shown to be less common in older patients compared to younger patients [22,25,26], 

since the elderly are thought to have a larger intracranial space for the haemorrhage to 

cumulate before the same amount of pressure is applied. Another reason for this 

finding is the earlier onset of confusion in older patients that can lead to medical care 

before signs of headache [8,24].  



 

  

1.4	  Risk	  factors	  	  	  

CSDH occurs almost exclusively in the elderly and chronic alcohol users, which may 

be explained by the brain atrophy found in these patients [3,9,14].  The shrinking 

brain gives additional space for movement of the brain in the cranium and puts the 

cortical bridging veins under greater pressure, so that even minor trauma may cause 

torsion of the veins [14]. Alcohol also has its effects on the liver by accounting for a 

large portion of liver cirrhosis and on the skeletal muscle, by causing degeneration, in 

addition to its effects on the central nervous system. These effects increase the risk of 

thrombocytopenia, prolonged bleeding time and head trauma [9,14].  Liver failure has 

the consequences of portal hypertension and reduced hepatic protein synthesis, for 

example coagulation factors [14], which also increase the bleeding tendency.  Other 

patients with blood clotting problems due to long-term usage of anticoagulant and 

antiplatelet (AAA), non-steroidal anti-inflammatory drugs (NSAID) or those with 

conditions such as thrombocytopenia, are also at risk for CSDH [27]. AAAs increases 

the bleeding tendency and has consequently been considered as a risk factor for 

recurrence of CSDH, by contributing to the growth of the haematoma [6,23,28].  

Another risk factor is chronic renal failure (CRF) that causes reduction in 

glomerulus function and increases the bleeding tendency. During severe cases of renal 

failure phosphate retention occurs and the phosphate binds to calcium and forms 

insoluble crystals that deposits in vessels and damages their walls, which may 

influence the development of CSDH [9,14].

The hyperglycaemia condition in diabetes mellitus (DM) patients increases the 

glycoprotein formation, causing hyper viscosity and increased platelet aggregation in 

the blood. This increases the thrombosis risk and re- bleeding of the CSDH.  
Clot formations from cardiovascular diseases (CVDs) in the vessel walls cause 

further hypertension and deprive the supplied area from nutrition and oxygen [9,14]. 

1.5 Treatment  

The treatment of CSDH depends on the clinical symptoms, location, size of the 

haemorrhage and patient’s age and condition. Patients without significant CSDH mass 

on CT and no neurological symptoms or signs, except mild headache are observed 

with serial scans and seen so that they remain stable or the haematoma resolves. There 

are advocates for medical therapy, but it has not been shown to be effective in 

expediting the resolution [8]. Patients with significant mass effect, and who are 



 

  

symptomatic indicate need for surgical drainage of the haematoma. Standard surgery 

techniques include craniotomies, or burr hole craniostomy [16].  

1.6 Outcome and complications   
The outcome is closely related to patient’s neurological function, age and medical 

status [22].  The prognosis is often good but like every surgery there is a risk for 

infection and inappropriate secretion of antidiuretic hormone [15].  The most common 

postoperative problem is re-accumulation of CSDH. In 80% of the cases there has 

been residual hematoma postoperative on CT within 4 days, with a majority not being 

clinically significant, as there may be improvement regardless of this collection [24]. 
The recurrence rate associated with reoperation has been reported to range from 2.3-

33%  [4,29-31] . 

7,9-75%  [2,22,31,32]  of the patients who undergoes operation experiences 

medical complications of which 2.3 % is surgical complications and the rest include 

seizure, pneumonia, emphysema, and other infections. Postoperative seizures have 

been reported in 3-10% of patients [19].  

 

 

 

 

 

 

 

 

 



 

  

2. MATERIAL AND METHOD   

2.1 Patient population  
During the period January 2010 to December 2012, the 76 consecutive patients from 

ÖCC with CSDH that underwent surgical treatment, were retrospectively reviewed. 

Patients who were not fit for surgery or died before operation where excluded.  

Patient data was collected from the journal system “Klinisk Portal” used in 

ÖCC and the Image Display System 7 (IDS7) for CT information. The data was 

assembled to a Microsoft Excel database.  

We evaluated correlations with patient’s characteristics like sex, age, co-

morbidities (DM, CVD, renal failure, liver failure), and the use of anticoagulants 

(warfarin and other anticoagulants) and antiplatelet drugs (acetylsalicylic acid, 

clopidogrel, other NSAID1 and other antiplatelet). Factors in the pathogenesis of 

CSDH like history of head trauma, initial symptoms (paresis leg, paresis arm, 

headache, dizziness), postoperative complications (re- accumulation, infection, 

seizure, op. brain damage) and CT findings such as hematoma location (left, right, 

bilateral), thickness (<20mm, ≥20mm) and presence of midline shift (<10mm, 

≥10mm), were included. Issues involving the surgery, like the place of surgery (ÖUH, 

Karlskoga hospital, Lindesberg hospital, Uppsala university hospital (UUH)), the 

operating doctor’s title (junior, ST, specialist or chief physician) and the timing of the 

surgery (>16 p.m.) were also considered. The time interval between head trauma and 

surgery, surgery and follow up CT, surgery and time of death, initial operation to 

reoperation and last documented follow up were included.  

2.2 Definitions  
Recurrence of CSDH has been defined as re-accumulation of the haematoma within 

the postoperative hematoma cavity that required reoperation  [33] . Some authors also 

include the reappearance of neurological symptoms[4,6] and a timeframe within three 

month [7,23]. Oh et al. propose the definition for early recurrence of CSDH as “return 

of symptoms or accumulation of the haematoma after surgery within 3 months 

                                                
1 Acetylsalicylic acid, Diclofenac, Dexibuprofen, Ibuprofen, Ketoprofenum, 

Naproxenum, Piroxicam, Tenoxicam, Metamizole, Phenylbutazone, Celecoxib, 

Rofecoxib, Carprofen. 

 



 

  

regardless of location, amount or repeated operations”. In our study the criterion for 

recurrence of CSDH is the reappearance or increase in haematoma thickness and 

neurological symptoms within 3 months postoperatively, requiring operation  [29] . 

 The timing of surgery was defined as “on call” after 16 p.m. til 06 a.m.  

Haematoma thickness was grouped into <20mm and ≥20 mm, as found in 

other studies  [5,23,34] . Also midline shift was grouped into <10 and ≥10 mm, as 

seen in other studies  [23,30] ,  

Nine patients’ CT findings were complemented by measurements on IDS7 by 

the author.   

2.3	  Ethical	  considerations	  

Approval was received from the supervisor and the head of the department of 

anaesthesiology based on the fact that this was a qualitative study of Örebro 

university hospital.  

2.3	  Statistics	  	  

Chi- square test was used to calculate the probability value for mortality, gender and 

AAA use in the recurrence group (RG) and non-recurrence group (NRG). 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

3. RESULT  

3.1 Patient population  
76 patients were operated for CSDH during the three years. Three of the bilateral 

haematomas were operated at different times, increasing the total number of initial 

operations to 79 operations. Out of the initial operations 34 (43.0%) were made on the 

left side, 38 (48,1%) on the right side and seven (8.9%) bilaterally. 

There were 55 (74,4%) men and 21 (27,6%) women  (2,6:1) ranging in age 

from 27 to 96 years, with a mean age of 75,4 years (79,5±8,8 years for women and 

73,8 ±14,2 for men), as shown in table 1.  

Table 2 shows preoperative condition of the patients. 57 patients (75,0%) had 

comorbidities, with CVD and DM as the most recurrent diseases. 56 patients (73,7%) 

used one or more type of AAAs.  When comparing AAA users to non-AAA users the 

co- morbidities, bilateral haematomas and mortalities was higher in the AAA users 

group (Table 3). Lower differences were found between these group in history of 

skull trauma, haematoma thickness and complications (almost less complications in 

the AAA- group).  

70 patients (92,1%) had no documented drinking habits in the patient records 

and out of the remaining six patients (7.9%) five (6,6%) were chronic alcohol abuser. 

None of the alcohol users dies during the observed period.  

As shown in table 4, left sided haematomas was the most common location. 

The average haematoma thickness in this study was 21,2 ±5,9 mm, resulting in 

midline shift in 69 patients (90,8%) with an average of 7,2±4,5 mm.  

The most common symptom was paresis of one or more limbs in 46 patients 

(64,8%), most commonly involving the legs (table 4).  

The doctor’s title/experience level during the initial operation was unknown in 

52 cases (68,4%). Most operations were executed by specialists and chief physicians 

(table 6).  

The timing of the surgery was known in 27 cases (35,5%) whereas 18 (66,7%) were 

performed on “call time”. 

We had a mortality rate of 109,5 per 1000 per year during the time of this study, with 

an average interval between surgery and time of death of 338,4 days. 25 patients 

(32,9%) died within the observed period, but only 3,9% was within 30 days. 



 

  

69 patients (90.8%) did a postoperative CT. The remaining seven patients 

(9,2%) had good recovery so no CT and no recurrence was seen. The time between 

surgery and postoperative CT varied between 0-1067 days with an average of 63 

days.  

3.2 Re- operated patient population  

The incidence of CSDH in ÖCC was 9,0 per 100 000 per year.   

Five patients (6,6%) experienced (one) recurrence of CSDH that needed reoperation; 

no third operations were performed in any patients. The average time interval between 

the initial operation and reoperation was 32,4 days. No clinically significant 

difference (p- value < 0,05) was found. However, some interesting associations were 

seen.  All reoperated patients were men and they had an older mean age than the NRG 

(table1).  

A higher rate of co-morbidities was found in these patients where all of them 

100%) were diagnosed with DM and CVD (table 2). The usage off AAAs was more 

common in the RG. All patients (100%) in the RG had a known head trauma on 

admission. The time interval between the trauma and operation varied between 0-184 

days, with an average of 38,7 days, which was longer (52,8 day) in the RG compared 

to the NRG (38,7 days). Altered mental state was more recurrent in this patient 

population (table 5).  

Recurrence was less common in thicker (≥ 20mm) haematomas. All patients in the 

RG had a midline shift <10mm (table 4).  

Lindesberg hospital has the largest relative number of reoperation (25,0%) and 

Örebro university hospital (ÖUH) had the smallest frequency. Since one patient from 

ÖUH and one patient from Lindesberg hospital were sent to UUH for the surgery, 

four reoperations (80%) total were performed at UUH and one (20%) in Karlskoga 

hospital (table 6). The RG was more frequently operated bilateral then the NRG (table 

6).  

The mean time interval between operation and postoperative CT was 6,6 days 

in the RG compared to 67,4 days in the NRG.  

The time between last dated documentation of patients alive postoperative was 

635,5 days in the RG and 556,7 days in the NRG.   

The last dated documentation where the patients were alive was found 1-1452 days 

after the operation, with an average of 561,9 days after surgery 



 

  

4. DISCUSSION 

4.2 Findings and previous studies  
The ratio between men and women in this study was comparable to the literature (2:1) 

[3,4,6], however some studies differed with even higher ration of men, 4:1 [20,23]. As 

shown in other studies  [33,34]  the recurrence rate was more frequent in the elderly in 

this study.  

Other studies has reported co- morbidities in 43,0-91,4% of patients 

[7,23,35,36], compared to 75% in this study. One study reported CVDs in 44% [35], 

compared to 73,7% in the present study (table 2). Other studies reported hypertension 

in 12,7-52%  [6,7,22,23,31,32,35,36]  and heart diseases in 11,4-14%  [6,7,31] , with 

no significant differences in the RG compared to the NRG [6,23]. Similar to the 

present study DM was found in 8,0-30%  [6,7,22,23,30-32,35,36]  and more frequent 

in the RG  [6,30] . Chon et al. found DM to be an independent predictor for 

recurrence of CSDH [23]. CRF was found in 0,6- 11% in previous studies  [30-32,36] 

, compared to 9,2% in this study. Retrospective studies with a larger cohort of 105-

420 found liver diseases in 0,67-10,7%  [7,23,30,31] ; in the present study no patients 

with liver disease was identified. Bleeding tendency such as chronic renal failure 

(CRF) was significantly associated with recurrence  [30] , which was true for this 

study with twice as frequent CRF in the RG (table 2).  

Other studies show the use of AAAs to vary between 5-50,3%  

[2,4,6,7,23,28,31,32,35-37] , 4,0-23,8% in the NRG [4,6,7,23] and 0-55,4% in the RG 

[4,6,7,23]. No significant difference between recurrence of CSDH and AAA therapy 

was found in tree studies  [6,28,33] . But AAA usage was shown to be an independent 

risk factor for recurrence in one study [23]. We also found association between AAA 

use and recurrence  (table2). 

Patient with AAA therapy has shown tendencies to develop bilateral 

haematoma more frequent then unilateral  [31] , which is in agreement with this study 

(table 3). A retrospective study of 239 patients showed that patients with no history of 

head trauma have significantly greater prevalence of AAA use compared to those 

with a history of head trauma [28]. This tendency was not observed in this study, 

which could be due to a higher rate of head trauma in our material (81,6% compared 

to 60%).   



 

  

Several studies have showed that left sided haematomas are more commonly 

diagnosed and treated than right-sided haematomas (47,7%-67,7%  [2,23,30,34,38]  

and 32,2-56,2% respectively  [2,23,30,34,36,38] ). 8,3- 35,0% of CSDH occurs 

bilaterally  [6,20,23,30,31,34,36] . No significant correlation between the location and 

the recurrence of CSDH was found in tree studies  [30,33,34] . But in other studies 

bilateral haematoma was reported as an independent predictor for recurrence  

[6,31,32] . In the present study, left sided CSDH was more frequent than right sided. 

Haematoma thickness < 20mm has been reported in 47,7-48,8%  [5,23,30,34]  

with 20,0% in the RG and 52,8% in the NRG [5]. Haematomas ≥20mm was seen in 

35,6-51,2%  [5,23,30,34]  with 80% in the RG and 47,2% in the NRG [5]. Some 

studies found that haematoma thickness ≥20mm was significantly more common in 

the RG  [23,34] , while in another study haematoma thickness was not associated with 

haematoma recurrence  [33] .  

In previous studies, a history of head trauma has been reported in 56,4-86,2%  

 [2,4,7,20,23,25,30,36] , comparable to 81,6% in the present study. In agreement to 

our data, one study found higher incidence of head injury in the RG[39], while in 

another study head trauma was significantly lower in the RG [4].  

In previous studies symptoms as hemiparesis was found in 34,3-80%  

[2,4,20,22,25,32,36] , headache in 25,1-45,3%  [2,4,22,25,31,32,36] , mental changes 

in 28,5-48,0%  [20,22,25,31,32] . Our study did not show large differences between 

the RG and NRG in any of the symptoms, except altered mental state, which was 

more common in the RG.  

Alcohol abuse in patients vary in different studies between 6-39%  

[4,7,22,28,31,32,35,36]  compared to 7,9% in the present study. In our study, no 

documented alcohol abuser were found in the RG, in contrast to studies showing that 

patients with a history of alcohol abuse are more frequent in the RG than the NRG, 

however without proven clinical significants [4,7].  

Postoperative complications occurred in a range between 7,9-75% 

[2,22,31,32]  of patients in previous studies compared to 17,1% in our study. 

 Most surgeries in this study were performed by specialist in both the RG 

and NRG, although 22 of the surgeons (30,3%) experience level was unknown. 

Mellergård et al. presented data indicating that more experienced surgeons has a 



 

  

higher rate of reoperations than average [35]; due to lack of data we cannot see the 

tendencies in this study.  

Mortality varies in recent series from 2,0-31%  [20,31,35-37] .  

4.3	  The	  re-‐	  operation	  patient	  population	  	  

The 6,6 % of the patient population who experienced recurrence that resulted 

in re-operation had some common factors in this study. They were all men with a 

history of head trauma and a preoperative midline shift < 10 mm.  

At least one co-morbidity was seen in each of these patients. CVDs were seen 

in all the patients and consequently AAAs therapy. Mean age in the RG was 82,8 and 

NRG 74,9 which can explain that 80% in the RG presented with altered mental state 

compared to 29,6% in the NRG, since cognitive changes are the most frequent signs 

in elderly [22].  

Bilateral initial operations were more frequent in these patients, which could 

be associated with the thicker space left postoperative for the haematoma to grow in 

and thus predisposing for recurrence. The haematomas were found more frequently 

located bilaterally and on the left side (table4).   

UUH is the biggest hospital, thus more complicated patients get sent there for 

reoperation. Actually, one patient from ÖUH and one from Lindesberg hospital were 

sent to UUH for reoperation, so the highest number of reoperations was performed in 

UUH. But these were not their initial patients, so they did not have the highest 

proportion of patients who needed reoperation. UUH had a reoperation frequency of 

9,1% (table 6). The smallest hospital with the least CSDH patients, Lindesberg 

Hospital, had the highest rate of recurrence (25%). ÖUH was found to have the least 

amount of reoperations (3,3%) needed.  

Although a higher mortality rate was found compared to the NRG, the patients 

did not have a mortality directly related to the surgery (0-30 days),  

4.4 Methodical issues  
This study was a retrospective cohort study, which is a subject to sources of bias 

(insufficient information) and variation, since it relies on written records. The sample 

size was small. Data collection through charts and imaging reviews is less complete 

and accurate than planned research. Variations in neurological status view the 



 

  

observed differences between the physicians. A prospective study with larger number 

of patients (minimized short come) is needed.  

5. CONCLUSION 

The CSDH population of ÖCC is comparable to what have previously been published 

in the scientific literature. The recurrence of CSDH was also similar and could be 

associated with male gender, advanced age, comorbidities, AAA use, history of skull 

trauma, presentations of altered mental state and bilateral operation. Patients with 

AAA therapy showed tendencies to develop bilateral haematoma and to have a higher 

mortality rate. Lindesberg hospital had a higher recurrence predisposition than ÖUH, 

UUH and Karlskoga hospital in this study.  
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8. ATTACHMENTS   

 

Table 1 

  

Demographic characteristics in the recurrence group (RG) and 

non-recurrence group (NRG). 

 

NRG 

(n=71) 

RG 

(n=5) 

Total 

(n=76) 

Sex 

      Male 50 (70,4%) 5 (100%) 55 (72,4%) 

   Female 21 (29,6%) 0 (0,0%) 21 (27,6%) 

Age (years) ψ 74,9±13,4 82.8±3,3 75,4 ± 13,1 

ψ=value expressed as means ± SD. 

  
 

Table 2 Co- morbidities and AAA therapy 

 

 NRG RG Total 

 

(n=71) (n=5) (n=76) 

Co- morbidities  52(73,2%) 5 (100%) 57 (75%) 

    CVD 51(71,8%) 5(100,0%) 56(73,7%) 

    DM 14(19,7%) 2(40,0%) 16(21,1%) 

    Kidney failure 6 (8,5%) 1(20,0%) 7(9,2%) 

AAA   51(71,8%) 5(100%) 56(73,7%) 

    Other NSAID 26(36,6%) 4(80,0%) 30(39,5%) 

    Acetylsalicylic acid 

    (Trombyl ®)  24(33,8%) 3(60,0%) 27(35,5%) 

    Warfarin (Waran®) 19(26,8%) 1(20,0%) 20(26,3%) 

    Clopidogrel (Plavix®)  1(1,4%) 1(20,0%) 2(2,6%) 

    Other AAAs 4(5,6%) 0(0,0%) 4(5,3%) 

    No use 20(28,2%) 0(0,0%) 20(26,3%) 

 

 



 

  

Table 3  

Characteristics in the users of antiplatelet and anticoagulants 

(AAA+) and in the non users (AAA-) 

 

AAA+ 

(n=56) 

AAA- 

(n=20) 

Co- morbidities 49 (87,5%) 8 (40%) 

Skull trauma 46(82,1%) 16 (80%) 

Location 

      Right 17(30,4%) 5 (25%) 

    Left 16 (28,6%) 9 (45%) 

    Bilateral 23 (41,1%) 6 (30%) 

Haematoma thickness    

    <20mm 18 (32,1%) 5 (25%) 

    ≥20 mm 38 (67,9%) 15 (75%) 

Complication 

      Yes 9 (16,1%) 4(20,0%) 

    No 47 (83,9%) 16 (80,0%) 

Mortality 21 (37,5%) 4 (20%) 

 

Table 4 Haematoma characteristics 

 

NRG RG Total 

 

(n=71) (n=5) (n=76) 

Location     

    Left 24(33,8%) 1(20,0%) 25(32,9%) 

    Right  20(28,2%) 2(40,0%) 22(28,9%) 

    Bilateral 27(38,0%) 2(40,0%) 29(38,2%) 

Midline shift 

      <10mm 45(63,4%) 5(100,0%) 50(65,8%) 

    ≥10mm 26(36,6%) 0 (0,0%) 26(34,2%) 

Haematoma thickness 

      <20mm 21(29,6%) 2(40,0%) 23(30,3%) 

    ≥20 mm 50(70,4%) 3(60,0%) 53(69,7%) 



 

  

 

Table 5 Skull trauma and symptoms  

 

NRG RG Total 

 

(n=71) (n=5) (n=76) 

Skull trauma 57(80,3%) 5(100,0%) 62(81,6%) 

Symptoms  

       Headache 16(22,5%) 1(20,0%) 17(22,4%) 

    Paresis arm 21(29,6%) 1(20,0%) 22(28,9%) 

    Paresis leg 25(35,2%) 2(40,0%) 27(35,5%) 

    Dizziness 17(23,9%) 1(20,0%) 18(23,7%) 

    Altered mental state 21(29,6%) 4(80,0%) 25(32,9%) 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

  

 

Table 6     The mortality, complications, hospital, surgeon.  

 

NRG RG Total 

 

(n=71) (n=5) (n=76) 

Mortality  23(32,4%) 2(40%) 25(32,9%) 

    0-7d 2(2,8%) 0(0,0%) 2(2,6%) 

    7-30d 1(1,4%) 0(0,0%) 1(1,3%) 

    >30d 20(28,2%) 2(40,0%) 22(28,9%) 

Complications 

       Re- accumulation 4(5,6%) 5(100,0%) 9(11,8%) 

    Infections 1(1,4%) 0(0,0%) 1(1,3%) 

    Seizure 2(2,8%) 0(0,0%) 2(2,6%) 

    Op. brain damage 1(1,4%) 0(0,0%) 1(1,3%) 

Hospital  

 

Proportion  

     ÖUH 30(42,3%) 1(3,3%) 31(40,8%) 

    UUH 22(30,1%) 2(9,1%) 24(31,6%) 

    Karlskoga hospital 15(21,1%) 1(6.7%) 16(21,1%) 

    Lindesberg hospital  4(5,6%) 1(25,0%) 5(6,6%) 

Bilateral surgery 5(7,0%) 2(40,0%) 7(9,2%) 

Surgeon      

    Specialist 32(45,1%) 3(60,0%) 35(46,1%) 

    Chief physician 11(15,5%) 0(0,0%) 11(14,5%) 

    ST 5(7,0%) 0(0,0%) 5(6,6%) 

    Junior 1(1,4%) 0(0,0%) 1(1,3%) 

    Unknown 22(31,0%) 2(40,0%) 24(31,6%) 

 


