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Objective : Numerous studies have indicated that early decompressive craniectomy (DC) for patients with major infarction can be 
life-saving and enhance neurological outcomes. However, most of these studies were conducted by neurologists before the advent 
of intra-arterial thrombectomy (IA-Tx). This study aims to determine whether neurological status significantly impacts the final 
clinical outcome of patients who underwent DC following IA-Tx in major infarction.
Methods : This analysis included 67 patients with major anterior circulation major infarction who underwent DC after IA-Tx, with 
or without intravenous tissue plasminogen activator. We retrospectively reviewed the medical records, radiological findings, and 
compared the neurological outcomes based on the “surgical time window” and neurological status at the time of surgery.
Results : For patients treated with DC following IA-Tx, a Glasgow coma scale (GCS) score of 7 was the lowest score correlated with a 
favorable outcome (p=0.013). Favorable outcomes were significantly associated with successful recanalization after IA-Tx (p=0.001) 
and perfusion/diffusion (P/D)-mismatch evident on magnetic resonance imaging performed immediately prior to IA-Tx (p=0.007). 
However, the surgical time window (within 36 hours, p=0.389; within 48 hours, p=0.283) did not correlate with neurological 
outcomes.
Conclusion : To date, early DC surgery after major infarction is crucial for patient outcomes. However, this study suggests that 
the indication for DC following IA-Tx should include neurological status (GCS ≤7), as some patients treated with early DC without 
considering the neurological status may undergo unnecessary surgery. Recanalization of the occluded vessel and P/D-mismatch are 
important for long-term neurological outcomes.
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INTRODUCTION

The main target of the ischemic stroke treatment is the re-

perfusion of the ischemic penumbra tissue to salvage threat-

ened but potentially viable brain tissues. Recanalization of an 

occluded artery within a limited time after the occlusion may 

allow the ischemic penumbra tissue to survive1,2,4,9,16,22,34-36).

Intravenous tissue plasminogen activator (IV-tPA) adminis-

tration within a limited time from the symptom onset in pa-

tients without contraindications is regarded as a standard 
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treatment for ischemic stroke patients treatment32,45). Although 

IV-tPA administration is regarded as the first step of cerebral 

infarction treatment, it is difficult to achieve reperfusion of 

the larger vessel occlusions (LVO) such as internal cerebral ar-

tery terminus and proximal segment of the middle cerebral 

artery. Many recent papers have reported that the recanaliza-

tion rates after IV-tPA are very low, and large hemispheric in-

farction (LHI) due to LVO occurs in up to 10% of all patients 

with ischemic strokes, with high mortality (~80%) and mor-

bidity rates6,10,14,17,19,20,30,36,39,42).

The MR CLEAN (A Randomized Trial of Intraarterial 

Treatment for Acute Ischemic Stroke) report found that the 

addition of intra-arterial thrombectomy (IA-Tx) improved 

neurological outcomes compared to those after IV-tPA alone. 

IA-Tx with or without IV-tPA is now widely performed, and 

the recanalization rate increased up to 80–90%. Thanks to the 

development of new endovascular devices and increasing cli-

nician’s IA-Tx experience, the recanalization rate increased 

from approximately 70–80% to over 95%5,19,29,31,48).

As the rigid skull encases the brain, major cerebral infarc-

tion can trigger increased intracranial pressure (ICP), which is 

associated with many hemodynamic problems7,17,23,46). Decom-

pressive craniectomy (DC) has been proposed as a therapeutic 

option for ICP unresponsive to conventional treatment mo-

dalities. DC preserves the cerebral blood flow (CBF) hemody-

namics and prevents transtentorial herniation and secondary 

damage11,17,37,40,47). Many studies have reported that early DC 

improves survival rates and clinical outcomes compared to 

medical treatment alone. In some meta-analyses, surgical de-

compression within 24–48 hours of stroke onset doubled the 

chance of favorable functional outcomes. However, according 

to these reports, the outcomes were affected by patient age, the 

surgical time window, neuroradiological findings, and neuro-

logical status10,12,18,19,27,36,39,43,44,50). However, those studies mainly 

focused on IV-tPA treatment and the indications for DC dif-

ferently. More recently, several studies reported that DC is ef-

fective in patient survival after IA-Tx15,38).

DC surgery was vigorously researched in traumatic brain 

injury, and its guidelines recommend that DC be based on 

neurological status rather than the availability of a suitable 

surgical time window25,47). This study aims to analyze whether 

the significance of the neurologic status should be included 

for DC indication to improve the patients’ clinical outcomes 

in patients following a major stroke with DC and IA-Tx. 

MATERIALS AND METHODS 

This retrospective observational study was approved by the 

Institutional Ethics Committee of Eunpyeong St. Mary’s Hos-

pital and Uijeoungbu St. Mary’s Hospital, and the treatment 

protocol was approved by the Institutional Review Board of 

Eunpyeong St. Mary’s Hospital and Uijeoungbu St. Mary’s 

Hospital (approval number UC11RISI0187 and PC17RES10028) 

(Fig. 1). 

Patients 
From March 2014 to October 2020, 323 patients underwent 

IA-Tx after IV-tPA, 96 of whom also underwent DC (Fig. 1). 

Among these patients, 67 who presented with anterior circula-

tion infarctions with valid data were analyzed in this study. 

Final neurological outcomes were determined according to 

the neurological status at the operation, perfusion/diffusion 

(PD)-mismatching (MR image taken within 3 hours from DC 

surgery), and surgical time window (time from stroke symp-

tom onset to DC surgery). All patients underwent DC follow-

Fig. 1. Flow diagram of the treatment protocol. CT : computed tomography, 
IV-tPA : intravenous tissue plasminogen activator, MRI : magnetic 
resonance imaging.
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ing IA-Tx with or without IV-tPA. We evaluated the neuro-

logical status as Glasgow coma scale (GCS) score just before 

the surgery and the clinical outcome by modified Rankin 

scale (mRS) three months after initial treatment. An mRS of 

0–2 was regarded as a favorable outcome. 

Neuroradiological evaluation
All patients underwent brain and neck computed tomogra-

phy angiography (CTA) and brain computed tomography 

perfusion (Somatom Definition AS; Siemens Medical Sys-

tems, Munich, Germany). If a cut-off signal was evident in the 

suspected artery, the patient was diagnosed with LVO. Stroke 

protocol magnetic resonance imaging (MRI) was performed 

immediately after IV-tPA administration. T1-weighted sagit-

tal scans, T2-weighted turbo-gradient spin echo/echo-planar 

diffusion-weighted imaging scans, and perfusion-weighted 

imaging (PWI) scans were obtained. Recanalization was de-

fined as a flow that could be traced on a CTA image and was 

confirmed by follow-up cerebral angiography (Thrombolysis 

in cerebral infarction [TICI] grade more than 2b). P/D-mis-

match was also evaluated by an acute stroke MRI tool after 

IV-tPA and just before the IA-Tx41). IA-Tx is recommended for 

non-recanalized patients after IV-tPA treatment. P/D mis-

match is defined as a PWI lesion >100 mL in volume and  

≥120% of the size of the diffusion lesion. In this study, the P/D 

mismatches were classified by a neuroradiologist not involved 

in stroke management. Patients who received IA-Tx therapy 

underwent follow-up computed tomography (CT) immedi-

ately and once more within 24 hours after IA-Tx. Increased 

density on the immediate CT image was defined as extravasa-

tion of the contrast medium, and increased density on both 

scans was defined as a hemorrhagic complication. A clinically 

significant, symptomatic intracranial hemorrhage was defined 

as neurological worsening of >4 points on the National Insti-

tutes of Health Stroke Scale/Score (NIHSS), attributable to a 

clot. Several randomized controlled studies defined symp-

tomatic intracerebral hemorrhage as any type of intracerebral 

hemorrhage (ICH) on follow-up imaging and an increase of  

≥4 points on the NIHSS from baseline or the lowest value 

within 7 days, or mortality.

Intraarterial thrombectomy 
Angiographic images (Artis Q biplane; Siemens Medical 

Systems, Erlangen, Germany) were obtained using standard 

techniques. The right side groin was prepped and draped in a 

sterile manner. The femoral artery was catheterized with an 

8-Fr sheath and 8-Fr balloon guide catheter, and a 5-Fr head-

hunter catheter was used to identify the target artery. If the 

vasculature was tortuous, a distal access catheter was also in-

serted through the guiding catheter. Multiple runs (providing 

multiple views) were performed to identify the occlusion site. 

The diseased segment was catheterized selectively and inten-

sively using an Excelsior XT-27 microcatheter (Boston Scien-

tific, Natick, MA, USA) and Synchro micro-guidewire (Bos-

ton Scientific). Mechanical thrombectomy was performed 

using a Solitaire FR (ev3; Covidien, Irvine, CA, USA) or Trevo 

stent retriever (Stryker, Kalamazoo, MI, USA). The stent usu-

ally remained in situ for approximately 5 minutes before being 

retrieved through aspiration via a balloon guiding or distal 

access catheter. If the occlusion site did not open, this proce-

dure was repeated. However, in some patients, re-occlusion 

occurred after recanalization. In those patients who experi-

enced two or three re-occlusions after recanalization, a stent 

retriever was deployed at the occluded site. Following the IA-

Tx procedure, all patients were admitted to the neurosurgical 

intensive care unit for several days. Successful recanalization 

was graded according to the TICI scale, and a TICI grade 

higher than 2b was defined as successful recanalization.

Surgical indications and postoperative management
The DC indications were as follows : significant unilateral 

brain swelling evident on CT scans with associated clinical 

deterioration; a decrease in GCS scores (to ≤8) and/or dilated 

pupils unresponsive to light; a midline shift of >6 mm; and/or 

obliteration of cisternal structures on CT47). Patients with pri-

mary fatal brainstem failure (indicated by an initial GCS score 

of 3 that remained unchanged thereafter and/or bilaterally 

fixed and dilated pupils) did not undergo decompression. 

Neurologic status was evaluated by GCS score because NIHSS 

did not accurately reflect the patient’s mental status, and most 

previous papers that evaluated the patient’s neurologic condi-

tion regarding DC surgery used GCS score. After DC surgery, 

conventional medical management, including hyperosmotic 

agents, hyperventilation, and extraventricular drainage 

(EVD), was initiated if the intracranial pressure exceeded  

20 mmHg.
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Surgical procedures
The patient was placed in a supine position, and a ventricu-

lar puncture was made at the Kocher point opposite the lesion. 

An EVD catheter (Yushin Medical, Seoul, Korea) was con-

nected to a continuous cerebral perfusion pressure (CPP) 

monitor (Spiegelberg, Hamburg, Germany) through a trans-

ducer (Druckmesset; Smiths Industries, Kirchseeon, Germa-

ny), for precise and continuous measurement of the mean 

ventricular pressure. Skin f laps were positioned behind the 

parietal eminence and extended downward to the zygoma; 

they were continued subperiosteally to the level of the supra-

orbital ridges. After stabilizing the ventricular ICP, a saw was 

used to connect the keyholes and thus create the bone f lap. 

The frontal median segment of the bone (approximately 3–4 

cm in width along the sagittal sinus) was preserved to avoid 

damaging the sinus and to provide a structure for subsequent 

cranioplasty. Additional bone was removed from the temporal 

region to the f loor of the middle fossa. The dura was then 

opened through a large cruciate or curved Z-shaped incision 

in the areas of the frontal, temporal, and parietal lobes. When 

the dura was opened, the underlying brain typically herniated 

outward. Cortical brain resection was not performed. In all 

patients, a synthetic dura (Lyoplant; Braun Melsungen AG, 

Melsungen, Germany) was placed underneath the incised 

dura and secured with several sutures to allow the brain to 

herniate outward in a more controlled manner and to prevent 

cortical adhesion. In addition, thin Surgicel pieces were placed 

between the skin f lap and dura to prevent cortical adhesion 

and allow easy dissection during the subsequent cranioplasty. 

The temporalis muscle and skin f lap were then re-approxi-

mated with sutures (Fig. 2)47).

Data collection
The NIHSS and GCS were used to evaluate neurological 

A b C

Fig. 2. A : A preoperative brain computed tomography (CT) image reveals massive brain edema, midline shift, and reperfusion injury of the right 
cerebral hemisphere after intraarterial thrombectomy. b : brain CT images taken after right side decompressive hemicraniectomy and insertion of 
extraventricular drainage catheter. C : A three dimensional-reconstructed CT image after decompressive craniectomy. The image shows a large skull 
bone defect on the right side, and the burr hole at the left Kocher's point for extra-ventricular drainage.
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status in the emergency room. Additionally, the GCS was used 

for assessing neurological status in the intensive care unit be-

fore and after the DC surgery. A neuroradiologist measured 

the midline shift on CT scans taken within 3 hours before the 

DC procedure. The midline shift refers to the distance from 

the septum pellucidum to the midline between the anterior 

and posterior edges of the falx at the point where the falx at-

taches to the inside of the calvarium. The initial ICP was re-

corded after the ventricle had been punctured, reflecting the 

highest sustained ventricular pressure. The ventricular pres-

sure was monitored continuously during surgery and the 

postoperative period (2–7 days). Clinical outcomes were eval-

uated based on mRS scores. A favorable clinical outcome was 

defined as an mRS score of 0–2 at 90 days, while an unfavor-

able outcome was defined as an mRS score of 3–5 (6, de-

ceased) at the same time point. To avoid observer bias, all 

mRS scores were calculated by two separate blinded investiga-

tors based on notes written by an independent, unblinded 

nurse who visited each patient and their relatives. In case of 

disagreement, the final mRS score was decided by consensus.

Statistical analysis
All data is presented as means±standard deviations and/or 

medians. The Wilcoxon signed-rank test was used to analyze 

the NIHSS, GCS, and mRS. The unpaired t-test and Fisher’s 

exact test were used to compare groups. The GCS score was 

analyzed using Fisher’s Exact test for every GCS 1 value. The 

lowest GCS value with a significant p-value was analyzed. All 

statistical analyses were carried out using SPSS software (ver-

sion 20.0; IBM Corp., Armonk, NY, USA). The significance 

level was set at p≤0.05.

Table 1. Patient demography and neurologic outcomes after IA-Tx and IV-rtPA

Total Recanalized Non-recanalized p-value

Patients No. 67 33 34

Age (years) 56.4±14.4 (56, 20–86) 58.1±16.0 (60, 20–79) 54.7±12.6 (54, 38–86) 0.149

Male 39 (58.2) 21 (63.6) 18 (52.9) 0.261

Initial GCS 6.6±1.8 (7) 6.7±2.1 (8) 6.6±1.4 (6) 0.030*

IV-rtPA time (minutes) 119.1±41.3 (120) 117.6±40.6 (120) 120.6±42.6 (120) 0.711

IA-Tx time (hours) 4.6±0.9 (4.5) 4.6±0.8 (4.5) 4.5±1.0 (5.0) 0.012

OP time interval (hours) 37.8±38.4 (29) 35.5±21.9 (36) 40.0±49.7 (26) 0.263

Mismatching, matching 33 (49.3) 26 (78.8) 7 (20.6) <0.001

Initial ICP (mmHg) 30.5±12.9 (27) 26.3±11.6 (23) 34.5±13.0 (32) 0.395

Midline shift 13.7±5.3 (13.3) 13.3±4.0 (13.0) 14.0±6.4 (13.3) 0.043*

mRS

0 6 (9.0) 5 (15.2) 1 (2.9)

1 4 (6.0) 4 (12.1) -

2 6 (9.0) 5 (15.2) 1 (2.9)

Favorable 14 (23.9) 13 (39.4) 2 (5.9) <0.001*

3 12 (17.9) 8 (24.2) 4 (11.8)

4 5 (7.5) 3 (9.1) 2 (5.9)

5 13 (19.4) 5 (15.2) 8 (23.5)

Mortality 21 (31.3) 3 (9.1) 18 (52.9) 0.000*

Sig-Hx 16 (23.9) 4 (12.1) 12 (35.3) 0.025

Values are presented as mean±standard deviation (median, range) or number (%). *p≤0.05. IA-Tx : intra-arterial thrombectomy, IV-rtPA : intravenous 
recombinant tissue plasminogen activator, GCS : Glasgow coma scale, OP : operation, ICP : intracranial pressure, mRS : modified Rankin scale, Sig-Hx : 
significant hemorrhage
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RESULTS

The mean patient age was 56.4±14.4 years (range, 20–86 

years; median, 56 years), and 39 of the 67 patients (58.2%) 

were male (Table 1).

Neurological outcomes according to neurological 
status immediately before DC surgery 

The overall mortality rate was 31.3% (21/67), the unfavor-

able outcome rate was 44.8% (30/67), and the favorable out-

come rate was 23.9% (24/67). We compared the clinical out-

comes based on the preoperative neurological status, 

specifically, a GCS score of either above or below 7. Regarding 

favorable neurological outcomes based on neurological status 

just before DC, a GCS score of 7 was the lowest value that held 

statistical significance (Fishers’ Exact test : GCS ≥9, p=0.224; 

GCS ≥8, p=0.047; GCS ≥7, p=0.013; GCS ≥6, p=0.095) (Ta-

ble 2). Preoperative neurological status did not correlate with 

mortality (GCS ≥9, p=0.687; GCS ≥8, p=0.468; GCS ≥7, 

p=0.063; GCS ≥6, p=0.133).

Neurological outcomes according to surgical time
The surgical time window (p=0.804) did not correlate with 

favorable neurological outcomes. According to the chi-

squared test, a favorable neurological outcome was not associ-

ated with any time windows (<12 hours, p=0.286; 18 hours, 

p=0.337; 24 hours, p=0.079; 36 hours, p=0.389; 48 hours, 

p=0.283).

Neurological outcomes according to P/D mismatch
The favorable outcome rate was 36.4% (12/33) in P/D-mis-

matched patients and 8.8% (3/34) in P/D-matched patients 

(p=0.007). The mortality rate was 3% (1/33) in P/D-mis-

matched patients and 58.8% (20/34) in P/D-matched patients 

(p=0.000). The recanalization and significant hemorrhagic 

rates were 78.8% (26/33) and 3% (1/34), respectively, in P/D-

mismatched patients and 20.6% (7/34) and 44.1% (15/34), re-

spectively, in P/D-matched patients (both p<0.001).

Other correlations with patient characteristics 
Favorable neurological outcomes were correlated with the 

initial ICP (p<0.001), recanalization of the occluded vessel 

(p<0.001), and midline shift (p=0.021). Recanalization of the 

LVO after IA-Tx was positively correlated with a favorable 

neurological outcome. Among the patients for whom recana-

lization was successful after IA-Tx and IV-tPA, 39.4% (13/33) 

had favorable neurological outcomes, compared to 5.9% (2/34, 

p=0.001) of the non-recanalized patients. The clinically sig-

nificant hemorrhagic rate was 3% (1/34) in P/D-mismatched 

patients and 44.1% (15/34) in P/D-matched patients (p<0.001). 

The neurological outcome also correlated significantly with  

P/D-mismatch on MRI after IV-tPA (but before IA-Tx). The 

favorable neurological outcome rate was 36.4% (12/33) in P/D-

mismatched patients but only 8.8% (2/34) in P/D-matched 

patients (p=0.007).

DISCUSSION

The principle of ischemic stroke treatment is reperfusion of 

the occluded vessel and the preservation of vulnerable tis-

sues1,2,4,9,13,16,32,34,35). Over the past few decades, a variety of 

methods have been developed to treat ischemic stroke. Initial-

ly, IV-tPA administration within 3 hours of symptom onset in 

patients without contraindications was the treatment of choice 

for ischemic stroke. Subsequently, the critical therapeutic win-

dow was extended to up to 4.5 hours. Some studies report the 

combination of IV and IA therapy5,13,22,29,31,32,36,39,45,48). However, 

occlusions of large, proximal intracranial arteries usually do 

not recanalize after IV-tPA administration. Some early studies 

reported that early reperfusion occurred after IV-tPA adminis-

tration in only 13–50% of patients with occlusions in the inter-

nal cerebral artery terminus or proximal segment of the middle 

cerebral artery14,39,43). After the MR CLEAN study was pub-

lished, the recanalization rate and neurological outcomes after 

IA-Tx in LVO patients significantly improved compared to 

those after IV-tPA alone. Recently, with the rapid development 

of endovascular devices and increased clinical experience, the 

recanalization rate has increased to over 95%5,29,31,39,48).

Pathological brain swelling varies among individuals, and 

Table 2. Favorable outcome according to the preoperative GCS

Favorable Unfavorable p-value

GCS ≥9 14 52 0.224

GCS ≥8 13 52 0.047*

GCS ≥7 11 33 0.013*

GCS ≥6 4 26 0.095

*p≤0.05. GCS : Glasgow coma scale
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in some cases, successful recanalization can still occur after 

brain swelling is processed7,8,17,23,24,28,37,46,49). Early DC surgery 

(within a defined time window) may be beneficial, but it could 

be unnecessary and overly aggressive in some patients (Fig. 3). 

The indications for DC in patients with major infarctions 

must be refined because the therapeutic strategy has changed. 

The pathological processes of the ischemic injured tissue are 

influenced by various treatment strategies10,12,18,19,21,26,27,39,42-44). 

However, in some instances, despite successful recanalization, 

reperfusion injury has been reported24,28).

Several treatment options have both advantages and disad-

vantages when used to control massive brain swelling caused by 

traumatic brain injury, LHI, ICH, aneurysmal subarachnoid 

hemorrhage (SAH), and other events. As the brain is encased by 

a rigid bony structure, brain edema of any etiology increases 

the ICP, leading to adverse outcomes, including death. Thera-

pies that normalize ICP improve the CPP, CBF, and other brain 

hemodynamics, allowing for better outcomes in critically ill 

patients. In many clinical and animal studies, DC was used to 

remove a large area of skull bone, thus transforming the intra-

cranial space (a “closed box” with a finite volume) into an 

“open box” to improve brain compliance in terms of pressure 

and volume. DC is an advanced treatment option for ICP con-

trol that allows the CPP and CBF to be maintained at levels that 

prevent ischemic injury. Also, the edematous brain herniates 

through the craniectomy opening rather than the tentorial in-

cisura, thus avoiding brainstem compression8,11,17,31,37,43,47,49).

Many studies used DC to treat patients with LHI caused by 

LVO; early DC (within 36–48 hours of symptom onset) was 

more effective than medical treatment for improving survival 

and neurological outcomes8,10,12,18-20,27,36,39,49,50). Several studies 

have reported that brain swelling is greatest within 2–3 days 

after an ischemic insult. A space-occupying mass typically de-

velops over the following 5 days7,23,37,49). Several papers have de-

scribed clinical, radiographic, and laboratory characteristics 

that predict massive brain edema caused by hemispheric in-

farction. In our study, 15 patients underwent DC surgery 

more than 48 hours after initial treatment; two exhibited fa-

vorable outcomes and four died. In our study, among patients 

treated with DC after IA-Tx and IV-tPA, 22.4% (15/67) had fa-

vorable outcomes, and the mortality rate was 31.3% (21/67) at 

the 3-month neurological outcome assessment. Those with 

GCS scores ≥7 just before DC, the lowest neurological status, 

can expect a favorable outcome (p=0.013). 

IA-Tx is usually performed in LVO patients according to 

time window guidelines or imaging studies. Patients with good 

collateral circulation and successful recanalization have more 

favorable neurological outcomes; in those for whom IA-Tx fails 

Fig. 3. Patient who doesn’t need not decompressive craniectomy (DC) after major infarction. brain computed tomography (CT) image (upper row) 
initial brain CT at ictus (29/March), follow-up brain CT without DC (9/April) (lower row).
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and the collateral circulation is low, the outcomes are poor. Our 

results accorded with those findings (Table 1). Favorable out-

comes correlated significantly with successful recanalization 

after IA-Tx (p=0.001) and P/D-mismatch evident on MRI per-

formed immediately prior to IA-Tx (p=0.007)8,19,31,36,48).

In our study, the surgical time window (p=0.469) did not 

correlate with a favorable neurological outcome40). While pre-

vious studies reported that the DC time window for LHI pa-

tients was important to the neurological outcome. In our 

study, 15 patients underwent DC later than 48 hours after ini-

tial treatment. These late DC patients exhibited recanalization 

(p=0.302), P/D-mismatch (p=0.208), favorable outcome 

(p=0.283), and mortality rates (p=0.458) similar to those of 

the early (within 48 hours) DC group. Recently, several studies 

reported that DC is effective on patient survival after IA-Tx, 

but these papers had not weighted much on neurologic status, 

as in our analysis8,38,46). Authors propose that both neurological 

status and the surgical time window should be considered 

when contemplating DC for patients with LHI after IA-Tx, with 

or without IV-tPA. We used the GCS rather than NIHSS to 

evaluate neurological status because the GCS better ref lects 

changes in mental status and is the recognized standard for 

managing neurosurgical patients (including those with trau-

matic brain injuries). In clinical practice, some patients with 

major infarctions caused by LVO have good neurological out-

comes without DC. Thus, we suggest that very early DC may 

sometimes be unnecessary. We found that a GCS score ≥7 af-

ter IA-Tx and IV-tPA was the lowest score associated with a fa-

vorable outcome after DC. Recent reports have shown that suc-

cessful recanalization reduces the need for DC3,38). We found 

that the neurological outcomes of DC patients who were suc-

cessfully recanalized after IA-Tx (with or without IV-tPA) were 

more favorable than those of non-recanalized patients. Howev-

er, although the recanalization rate increased after IA-Tx, the 

reperfusion injury rate increased28,33). Minimizing reperfusion 

injury after IA-Tx is important, and P/D-mismatching is sig-

nificant for outcome and reperfusion injury. The initial ICP 

correlated significantly with both the initial neurological status 

(p=0.033) and final neurological outcome (p=0.000). This 

study had several limitations. First, there was no control group; 

we could not analyze the survival rate for patients with favor-

able neurological outcomes without DC according to the reper-

fusion injury rate. Also, we lacked data allowing comparison of 

pathological status before and after recanalization because the 

surgical time windows varied after additional IA-Tx. 

CONCLUSION

To minimize the need for unnecessary DC after a cerebral 

infarction, it’s crucial to take into account both the neurologi-

cal status and the surgical time window. Successful recanali-

zation also positively impacts patient outcomes. We propose 

that a GCS score of 7 is the minimum score that justifies the 

use of DC to treat LHI following IA-Tx. Recanalization of the 

obstructed vessel and P/D-mismatch are significant factors in 

improving the long-term neurological outcomes of patients 

treated with IA-Tx, with or without IV-tPA. 
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