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Resume. The aims of this study were to review the surgical outcomes of patients with chronic subdural hae-
matoma (CSDH) and assess the risks of antiplatelet in their surgical management.

We retrospectively analyzed 112 consecutive patients with CSDH treated by one burr hole surgery at our
institution. Among them, 16 patients had been on antiplatelet therapy. We analyzed the association between
recurrence and patient characteristics, including history of antiplatelet or anticoagulant therapy; age (< 70 years
or > 70 years); side; and previous medical history of head trauma, infarction, hypertension and other diseases.
Recurrence occurred in 10 patients (8.9%). Univariate analysis showed that only the presence of bilateral hae-
matomas was associated with increased recurrence rate while antiplatelet or anticoagulant therapy did not
significantly increase recurrence risk. However, multivariate analysis revealed that previous history of cerebral
infarction was an independent risk factor for CSDH recurrence.

Our overall data support the safety of early surgery for patients on the preoperative antiplatelet therapy without
drug cessation or platelet infusion. Patients with a previous history of infarction may need to be closely fol-
lowed regardless of antiplatelet or anticoagulant therapy.
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Pe3tome. Llenbio uccnenoBanus SBISIIOCh U3yYEHHE PE3YJIbTaTOB XUPYPrUYECKOTO JIEUEHUST XPOHUUECKUX
cyonypanpHbix rematoM (XCI') 1 olleHKa pUCKa IPOTUBOCBEPTHIBAIOIICH TEPAallMK B XUPYPTUIECKOM JICUEHUN
XCT.

Hamu npoBefieH peTpOCIEKTUBHBIN aHAIU3 pe3yabTaToOB Xupyprudeckoro jedeHust 112 mamuentos ¢ XCIT
MyTeM HaJOKeHus1 oHOH (pe3eoTomun. Cpenn HUX 14 GOJBHBIX MOTyYald MPOTHBOCBEPTHIBAIOIIYIO Tepa-
IHMI0. MBI aHAJIM3UPOBAIY ACCOLMALIMIO MEXY PELIMIUBOM M XapaKT€PUCTUKOM MallMeHTOB, BKJIOYAs aHTH-
KOaryJsIHTHYIO TEpaIuio, BO3pacToM manueHToB (< 70 yer win > 70 j1eT); CTOPOHOH JIOKAJIM3aluH TeMaToM,
HaJIWYMeM B aHaMHe3€ YeperHO-MO3T0BOM TpaBMbl, THIIEPTEH3UU U IPYTUX 3a00sIeBaHuUi.

Peumueel remaToM oTMedeHsl y 10 marmenTos (8,9%). AHaIH3 MOKa3aJ, YTO JIUIIH HATWYKE ABYXCTOPOHHHIX
TeéMaTOM UMEET aCCOIHAIINIO C BBICOKMM PUCKOM PEIMIMBOB, TOT/A KaK MOJy4YeHNe aHTUKOATyJISHTHOM Tepa-
MM He [T0Ka3aJI0 3Ha4UMOTr0 ITOBBILIEHUS pUcKa peuuanBa. OQHaKo, MyJIbTUBAPUALIMOHHBIN aHaIU3 0OHapy-
JKHJI, 9TO WH(APKT TOJIOBHOTO MO3Ta SBUJICS HE3aBUCHMBIM (PAaKTOPOM pHUCKa IS Pa3BUTHUS PELUANBA TeMa-
TOM.

[onmy4eHHble pe3ynbTaThl NOATBEPAWIN HAIIW HAOIIONEHHS, TI€ PAHHSS XUPYPrHst 0€3 OTMEHBI aHTUKOAry-
JITHTHOM Tepamnuu siBisgercs 0ezonacHoil. [lanuenTs! ¢ HannureM HGapKTOB FOJIOBHOTO MO3ra TpeOyIoT IpH-
CTaJIbHOTO BHUMAaHHUS HE3aBUCUMO OT NIPHEMa aHTHUKOATYJITHTHOU TepaIyy.

KaroueBrble ciioBa: XpoHHYecKasi CyOypanbHasi reMaToMa, XUPYPrust, HCXObl, PELUANB.
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Kopyrynay. M3mimeeHyH MakcaThl XpOHHKaIBIK cyomypanasik rematomanapabl (XCI') mapeutoonyH
JKBIMBIHTBIKTAPBIH TAII00 J)KaHA AaHTUKOATYJITHTTHIK TEPANUSHBIH XUPYPTHSUIBIK TAPBUIOO0 TOOOKE (haKTop
Karapsl 0aa 6epyy.
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XCT napap oup hpe3e0TOMUSIIBIK XUPYPTHUSIIBIK KO0J MEHEH NapbUIooHYH 112 GefiTantaparsl KbIHbIHTHIKTA-
pBIHA PETPOCTIEKTHBIMK aHaJHW3 JKacajlraH. AJap[bplH apachlHaa 16 OeiTam aHTHKOATYJISHTTHIK TEparus
anpimikad. buz XCI' penuausnepu MeHEeH OelTanTapIbiH MYHO3I6MOJIOPYHYH OPTOCYHAATHl aCCOITUAIIMSIHEI
TanAaabIK. Ajlapra aHTHKOATyJISTHTTBIK Tepamnus, Oeirantapasia Kypars! (< 70 sxamr xxe > 70 jxar); reMaTo-
MaHBIH JKalTallKkaH TapaObl, OaIr M3 xKapaaTsl, TUIIEPTEH3US K.0. 00pyyJap KHPIeH.

I'ematomanapasin penuausaepu 10 Oelitanta (8,9%) keszaemkeH. DKy TapanTyy reMaroMalaplblH pelu-
JUBEP MEHEH JKOTOPKY TOOOKEINK acCOIUAIMSICHI 0ap SKEHIUTH alKbIH O0JTy. AHTHKOATyJISHTTHIK TEpa-
U TOOOKEIIUK (haKTOp KaTapbl MAAHHITYY 9MEC SKCH/IUTH aHBIKTAIbl. BUPOK, MyThTUBApUAIUSIIBIK AHAITH3
M33 WHPAPKTHI KO3 KapaHbl IMeC TOOOKeI (PaKTOp IKEHIAUTHH KOPCOTTY.

AJBIHTaH KBIMBIHTBIKTAP AHTUKOATYJISHTTHIK TePANUsIHbl TOKTOTIION 3pTe *KacairaH XUPyprusIblK JapbUIOO
KOPKYHYUTYY dMeC JIeTeH OU3IMH UIeHUMIN Oekemeiu. M3 nHbapKThIHAH JKalla YeKKeH OeiTamnTap aHTH-

KOaryJSIHTHTBIK Tepanusira kapabactan e3reue KeHyJ OypyyHY Tauall Kbljaapbl TaKTAJIIbI.
Herunsru ce3nep: XpoHUKAJIBIK CyOypaAbIK FeMaToMa, XUPYpPIUs, akbIOeTH, KalTallaHyy.

Introduction. Chronic subdural haematoma
(CSDH) is one of the most common types of intra-
cranial haemorrhage, especially among the elderly
[1]. Although surgical treatment, including burr hole
surgery, has been widely accepted as the most effec-
tive method to treat CSDH, the recurrence rate after
surgery ranges from 9.2% to 26.5% in the recent lit-
erature [2-7]. While numerous factors are considered
to be associated with CSDH recurrence [4, 6, 8-17]
there appears to be no established consensus. Back-
ground information of patients needs to be carefully
collected because previous studies have suggested
that patient characteristics contribute to predicting
recurrence, and information on these characteristics
may lead to better postoperative follow-ups in pa-
tients with a high recurrence risk. In addition, some
investigators have noted that patients treated with an-
tiplatelet or anticoagulant therapy exhibited a higher
risk than those having no bleeding tendencies [10,
18, 19]. Despite the widespread use of drugs that po-
tentially increase the risk of haemorrhage, optimal
management of patients with CSDH on them remains
to be elucidated. Here, we retrospectively analyzed
our surgical outcome of one burr hole surgery for
CSDH to seek for the optimal management for pa-
tients on antiplatelet or anticoagulant therapy.

Materials and methods

Patient selection and data collection

We retrospectively analyzed 112 consecutive
CSDH cases treated by one burr hole opening and ir-
rigation at the Department of Neurosurgery, National
Hospital of the Kyrgyz Republic, for the period of
time 2005 to 2017. Diagnoses were made based on
computed tomography (CT) in all cases. Thus, all
surgeries of 112 patients with CSDH were included
in this study. We reviewed patient characteristics in-
cluding age (<70 years or > 70 years); side; previous
history of head trauma; history of antiplatelet, anti-
coagulant therapy; and previous history of infarction,
hypertension, diabetes mellitus, haemodialysis, sei-
zure, cancer, or liver cirrhosis.

Treatment protocol

Our surgical protocol included trepanation of a sin-
gle burr hole and irrigation of the haematoma with
saline solution under general anaesthesia. A closed
drainage system with a silicone tube was placed in
the haematoma cavity except in patients whose hae-
matoma cavities were too narrow for the tube to be
inserted. Our treatment strategy for bilateral CSDH
cases was to first treat only the symptomatic side. If
patients with bilateral CSDHs presented with nonfo-
cal deficits, such as severe headache or disturbances
of consciousness, irrigation was performed on both
sides. Those treated with antiplatelet therapy were in-
structed to stop therapy on admission, and surgery
was performed within 0-2 days after admission de-
pending on the severity of symptoms. If patients
were treated with anti-coagulation therapy, the effect
of warfarin was reversed with vitamin K2 or fresh
frozen plasma and surgery was postponed until the
prothrombin time/ international normalized ratio was
within the normal range.

Neurological examinations were performed daily
during admission and at discharge. Postoperative CT
scans were obtained immediately after surgery or on
day 7. Antiplatelet or anticoagulant therapy was rei-
nitiated when no further blood accumulation was ob-
served. The follow-up regarding CSDH was cen-
sored by neurosurgeons at our institution on an out-
patient basis when any concerns of haematoma reac-
cumulation in terms of radiological and neurological
examination were denied. Then, the follow-up was
continued by local general practitioners. We also uti-
lize the follow-up data from the charts if the patients
had physiological or neurological check-ups at our
institution. The surgical outcome was determined us-
ing Glasgow Outcome Scale (GR, good recovery;
MD, moderate disability; SD, severe disability; PVS,
persistent vegetative state; D, death) when the pa-
tients were discharged from our hospital.
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We defined recurrence as a subsequent sympto-
matic increase in haematoma volume of the ipsilat-
eral subdural haematoma, not including a contrala-
teral symptomatic CSDH requiring surgery. When
patients had the second or third recurrence, we ana-
lyzed data only from their first recurrence.

Statistical analysis

We performed Fisher's exact test for univariate
analysis and multiple logistic regression analysis for
calculation of odds ratios to determine the character-
istics associated with increased recurrence risk. p
<0.05 was considered statistically significant.

Results

A total of 112 patients (122 surgeries) were in-
cluded in this study. Among them, 78 were men
(70.1%) and 34 were women (29.9%) and had an age
range from 19 to 77 years (average age, 61.1 years).
The average length of follow-up was 42.1 months
(median: 27 months, 95% confidence interval 38.2-
46.1). The information on the surgical outcome was
lost for one patient. The follow-up data were col-
lected for all 112 patients. One hundred-two patients
(91.1%) returned to independent living without
symptoms. While eight patients (7.2%) ambulated
with minor disabilities, only 2 patients (1.6%) were
regarded as SD.

Ten patients (8.9%) experienced at least one recur-
rence of CSDH during the study period. Of these, 9
patients (95.0%) underwent one reoperation, one pa-
tient (2.5%) had two, and one patient (2.5%) had
three. An univariate analysis of the associations be-
tween CSDH recurrence and each risk factor was
done. CSDH recurrence was significantly associated
with bilateral haematomas (p = 0.009). Previous his-
tory of infarction and an episode of seizure at the on-
set approached significance (p = 0.07). We could not
find any significant differences between CSDH re-
currence and antiplatelet, anticoagulant therapy or
previous history of hypertension or cancer.

Multivariate logistic regression analysis revealed
that bilateral CSDHs (odds ratio, 2.55; 95% confi-
dence interval, 1.24-5.14; p = 0.009) and previous
history of cerebral infarction (odds ratio, 5.01; 95%
confidence interval, 1.27-18.4; p =0.016) were inde-
pendent risk factors for CSDH recurrence (Table II).

Antiplatelets were discontinued on admission for
all 16 patients on antiplatelet therapy. One burr hole
opening and irrigation was conducted within 2 days
for 13 patients (87.9%), within 5-7 days for two
(3.4%), and 8 days or more after surgery for five
(8.6%). There was no significant difference in the re-
currence rate between early (0-2 days from admis-
sion) and elective (5 days or more after admission)
surgery (p = 0.59).

Antiplatelet therapy was recommenced within 7
days after surgery for 4 patients (25.9%), within 2
months for 4 patients, and 3 months or more after
surgery for 3 patients (24.1%). Antiplatelet therapy
was terminated after surgery for six patients. Exclud-
ing eight patients whose information regarding drug
recommencement could not be obtained, no signifi-
cant difference in the recurrence rate was observed
between the group of early recommencement (within
7 days or earlier after surgery) and that of late recom-
mencement (8 days or more after surgery) (p = 0.34).

Discussion

Risk factors for CSDH recurrence are generally di-
vided into radiological findings, especially CT find-
ings, surgical strategies, and patient characteristics.
Radiological findings, such as multiplicity of haema-
tomas and high or mixed densities on preoperative
CT, and surgical strategies, such as a large amount of
residual air in the postoperative haematoma cavity,
an upright posture soon after surgery, and drainage
location, were found to be correlated with CSDH re-
currence in previous studies [8,12,15-17]. In this
study, we primarily focused on patient characteristics
to simply evaluate the risks resulting from antiplate-
let or anticoagulant therapy. Those who undergo sur-
gery for CSDH are often followed by local primary
physicians. Therefore, information regarding risk
factors associated with recurrence regarding patient
background would be beneficial for health care pro-
viders.

In previous studies, several risk factors such as ad-
vanced age, bilateral haematomas, previous history
of head trauma, anticoagulant therapy, hypertension,
diabetes mellitus, seizures, brain atrophy, and alco-
hol abuse have been reported to be associated with
CSDH recurrence [4,6,9-11,13,14,16,17]. Our statis-
tical analysis showed that bilateral lesions and previ-
ous history of cerebral infarctions were associated
with CSDH recurrence, but there was no association
between CSDH recurrence and antiplatelet or antico-
agulant therapy. However, the validity of the find-
ings on anticoagulant therapy is limited because only
18 patients on anticoagulant therapy were included
in this study. Torihashi et al. reported that the pres-
ence of bilateral haematomas was significantly asso-
ciated with a high recurrence rate [6]. The existence
of haematomas on both sides may indicate the pres-
ence of prolonged brain atrophy in these patients,
which may lead to a poor brain reexpansion rate and
a higher recurrence rate after surgery [14, 16]. We
could not evaluate the correlation between the bilat-
erality and the presence of brain atrophy because we
focused on patient characteristics in this study. An-
other possible explanation for the high recurrence
risk in bilateral cases was our treatment strategy. We
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first attempted to treat the haematomas only on the
symptomatic side for bilateral cases and observed the
contralateral haematoma. Consequently, these pa-
tients were less able to tolerate small reaccumula-
tions and were more symptomatic on the treated side
than patients with unilateral CSDH.

The odds ratio of previous cerebral infarctions was
high (~5.0) in our study. Some previous studies
found no association between history of stroke and
CSDH recurrence [6, 12, 17], but they included both
cerebral infarction and haemorrhage cases. To the
best of our knowledge, no study has examined cere-
bral ischemia separately from cerebral haemorrhage.
Those with previous history of infarction may have
problems with walking due to motor weakness or im-
balance, leading to an increase in the risk of fall and
another episode of head injury. In addition, these pa-
tients with previous history of infarction may have
significant brain atrophy, which may increase the re-
currence risk [16-20]. Interestingly, treatment with
antiplatelet therapy was not a statistically significant
risk factor in our study, despite the popular belief that
it would increase the possibility of bleeding. Optimal
management of patients with CSDH and bleeding
has not been analyzed well in spite of the recent in-
creased use of these drugs. Early surgery (within 2
days after admission) was performed in 87.9% of pa-
tients on antiplatelet therapy. The timing of drug re-
commencement has not been discussed enough in the
literature. In this study, the recurrence rate was not
affected by whether the medication was resumed
within 7 days or not. However, this should not be
simply acknowledged because antiplatelet agents
were recommenced arbitrarily depending on the pa-
tients' condition in this study. Based on this result,
however, it certainly seems worth of reassessing the
necessity to discontinue the antiplatelet agents in the
perioperative period.

There are some limitations that are inherent to this
type of retrospective study. We cannot eliminate the
small possibility that some patients had recurrence
and underwent surgery at other institutions, although
our institution covers a large area as a local referral
centre for neurosurgical patients. We were unable to
analyze the effect of alcohol consumption because,
for some patients, the information on the exact
amount of the alcohol was missing in their charts. We
did not examine the possible correlation between ra-
diological features of haematoma and patients' char-
acteristics. However, none of previous studies on the
recurrence of CSDH has analyzed all the risk factors
collectively, implying the methodological difficulty.
We believe that a large prospective study with a good
follow-up rate is desirable.

Conclusions

Bilateral haematomas and previous cerebral infarc-
tions were independent risk factors for CSDH recur-
rence. Patients with previous history of cerebral in-
farction may need to be monitored closely, even after
uneventful surgical treatment. Our data also demon-
strated that antiplatelet therapy before onset was not
associated with an increased risk of recurrence. For
patients on antiplatelet therapy, no significant differ-
ence in the recurrence rate was identified between
early surgery and elective surgery. Based on our data,
one burr hole opening and irrigation for CSDH might
be safe and feasible even for patients on antiplatelet
therapy without a cessation of antiplatelet agents.
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