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Safety and Efficacy of Mechanical Thrombectomy Using Tigertriever as a Rescue Device After Failed Aspiration—Single Center Experience
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Introduction: We evaluated the safety and efficacy of a new stent retriever—Tigertriever—after failed aspiration.

Materials and Methods: Patients with acute ischemic stroke treated with Tigertriever between January 2018 and March 2020 were included in the study. Treatment results of Tigertriever in rescue therapy (after failed aspiration) were evaluated. Periprocedural data were retrospectively analyzed.

Results: Thirty patients were treated with Tigertriever (14M/16F). There were 20 rescue thrombectomies after failed aspiration. Tigertriver successful recanalization rate (mTICI ≥ 2B) was 70%: 65% in rescue therapy and 80% in first-line therapy. The type of first line treatment had no impact on mRS after 1 month and 3 months (ns). There was significant improvement in NIHSS in all patients (mean NIHSS: 17 vs. 10, p = 0.028), in rescue treatment (mean NIHSS: 17 vs. 11, p = 0.048) and in first line treatment (mean NIHSS: 16 vs. 8, p = 0.0005). Better results in NIHSS at discharge were linked with first pass success (p = 0.002), better mTICI at the end of the procedure (p = 0.0006), and administration of rtPA (p = 0.013).

Conclusions: The new stent retriever Tigertriever is an efficient and safe tool to be used as a rescue device after an unsuccessful first line aspiration technique.
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INTRODUCTION

In recent years, endovascular treatment for large vessel occlusion in stroke patients has become more effective and safer (1, 2). Currently, the first line techniques to remove embolic material from cerebral arteries are thrombectomy with stent retrievers (mechanical thrombectomy—MT) and aspiration (direct aspiration fist pass technique—ADAPT) (2–4). The selection of one of these techniques depends on the discretion of an interventionalist. In the ADAPT technique, the clot is removed by a large lumen distal catheter using a dedicated vacuum pump, which provides continuous suction during the procedure (2). The ASTER trial showed no significant differences in successful revascularization and results after 3 months of follow-up between an aspiration technique alone and a first-line stent retriever treatment (3–5). Rapid technological developments have led to the substitution of older-generation MT devices by new equipment which use a novel construction of the stent structure (6). One of the newest devices is the Tigertriever (Rapid Medical, Yoqneam, Israel) (7, 8), of which there is scarce clinical data on its safety and efficacy (7, 9). Tigertriever “is a stent retriever comprising a collapsible, non-detachable, fully retrievable, wire braided construction attached to a 180 cm pusher wire. The stent construction is expanded by pulling a core wire, which is connected to the distal end of the mesh. The proximal end of the core wire is connected to a slider in the handle. The operator can expand and contract the mesh to conform properly to the diameter of the affected vessel wall. Because the wires of the mesh are completely radiopaque, the device can be seen in its entirety under fluoroscopy” (7). These properties may enable better control of stent opening, resulting in an improved apposition to the vessel wall with adjustable radial force, that in effect, may improve the results of mechanical thrombectomy (Figures 1, 2). There are 3 versions of the Tigertriever. First, the standard Tigertriever is delivered through a 0.021″ microcatheter and is usually used in larger arteries [i.e., the internal carotid artery (ICA)]. The second type, Tigertriever 17, is delivered through a 0.017″ microcatheter and is used mainly for occlusions of the middle cerebral and anterior cerebral arteries. Finally, Tigertriever 13, the smallest version, is designed for reaching distal occlusion sites (7, 9). In some cases, the complexity of a thrombus can render aspiration inefficient. In this situation, a stent retriever is required. To date, there is no data from any randomized trial that supports a specific device to be used in a rescue treatment (1). It can be assumed that in such cases, the thrombectomy may be more difficult due to higher clot integrity, vessel tortuosity, or other factors. For this purpose, we could use stent retrievers that have a well-established efficiency in first line treatment or aim to identify a novel device with promising features that may lead to successful rescue thrombectomies (1).


[image: Figure 1]
FIGURE 1. (A) Tigertriever device with open mesh structure using integrated handle slider. Magnified images of the Tigertriever mesh in closed (B) and open (C) positions.
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FIGURE 2. Native (unsubtracted) images of Tigertriever behavior during retrieval attempt. (A) Stent deployment at occlusion site, (B) improved expansion using repetitive inflation–deflation technique, stent retriever position during retraction with a bow-tie configuration of the stent mesh, which gives a highly improved vessel wall apposition.


We decided to select the novel device the Tigertriever, due to its unique construction, securing a direct impact of the operator on stent mesh size during the procedure. It is the only device with such properties within a wide range of stent retrievers (7, 8). The aim of this study was to evaluate the safety and efficacy of Tigertriever as a rescue device after failed aspiration. Our research may be valuable to many centers using the ADAPT technique in stroke treatment and aiming to identify an optimal treatment option in case of a failed aspiration. To the best of our knowledge this topic is yet to be assessed.



MATERIALS AND METHODS


Study Design

Patients with acute ischemic stroke treated with Tigertriever between January 2019 and March 2020 were included in the study. Tigertriever-treated patients comprised a group of consecutive cases in the comprehensive stroke center (150 cases/year). Treatment results of Tigertriever in rescue therapy (after failed aspiration) and in first-line therapy were evaluated. Periprocedural data and clinical outcomes of the two groups of patients were retrospectively analyzed. The following data were evaluated: time from onset-to-groin, time from onset-to-recanalization, time of the procedure, recanalization rate, first pass success rate, periprocedural complications rate, National Institutes of Health Stroke Scale score (NIHSS) value before and after treatment, and modified Rankin Scale (mRS) score at 1 and 3 months after the procedure.



Ethics Approval Statement

This study was reviewed and approved by the authors' institutional review board (decision number 34/WIM/2020) and procedures followed were in accordance with institutional guidelines and with the 1964 Helsinki Declaration and its later amendments or comparable ethical standards.



Patient Selection and Eligibility Criteria

Patients with acute ischemic stroke qualified for endovascular treatment after assessment with non-enhanced computed tomography (NECT) and intracranial vessels computed tomography angiography (CTA) according to the AHA/ASA (American Heart Association/American Stroke Association) and ESO-ESMINT (European Stroke Organization—European Society of Minimally Invasive Neurological Therapy) guidelines (10, 11). Based on the ESO/AHA guidelines, patients received intravenous recombinant tissue plasminogen activator (rtPA, 0.9 mg/kg) (10, 12). A mechanical thrombectomy (MT) was performed under local or general anesthesia [at the discretion of the anesthesiologist, depending on patient cooperation and Glasgow Coma Scale (GCS) status].

When appropriate, the rescue use of Tigertriever, after 3 unsuccessful attempts of aspiration, was performed.

To minimize MT complications, the procedure was limited to 3 attempts of Tigertriever use. The effects of MT were evaluated according to the modified Thrombolysis in Cerebral Infarction (mTICI) score and 2B/2C/3 scores were considered successful (13). Neurological status was evaluated with NIHSS estimated at the time of MT qualification on admission and on the day of discharge. The mRS score was evaluated at 1 month and 3 months after the procedure. We recorded the times from onset to groin, from admission to our stroke center to the needle insertion (door-to-groin), from the onset of stroke to recanalization of the target vessel (onset-to-recanalization). If possible, dependent on the patient's clinical condition, written consent was taken. To evaluate any early complications of MT, head NECT was performed 24 h after MT or earlier when neurological status deteriorated (14). All radiological examinations were assessed by trained radiologists (the authors) by consensus.



Endovascular Procedure/Intervention

First pass treatment (ADAPT or Tigertriever) was chosen by the interventional radiologist. In case of unsuccessful attempts of aspiration (maximum 3 attempts with ADAPT), Tigertriever was used for rescue thrombectomy. To minimize MT complications, the procedure was limited to 3 attempts of Tigertriever passes. No other device was used.



Tigertriever Thrombectomy—a Technical Note

The procedure was preceded by angiographic examination using an 8F Radifocus Introducer Sheath (Terumo, Tokyo, Japan) and an Impress diagnostic catheter (Merit Medical, South Jordan, Utah, USA) to confirm cerebral large vessel occlusion (LVO). Then, a Neuron MAX (Penumbra, Inc., Alameda, California, USA) guiding catheter was used. An intermediate catheter (Navien 0.072″, Medtronic, Minnesota, USA or Catalyst 6, Stryker, Fremont, California, USA) and a 0.017″ or 0.021″ microcatheter (Headway, Microvention, California, USA) with a 0.014″ microwire (Traxcess, Terumo, Tokyo, Japan) were placed close to the thrombus. After verifying the microcatheter position beyond the thrombus by a short injection of contrast medium, the Tigertriever was deployed at the occlusion using the “push and pull” technique. In order to anchor the Tigertriever to the thrombus, two techniques could be used. First, the “conservative” technique, based on expanding the stent for 5 min before retrieval. Or second, the “massage” technique—repetitive inflation-deflation of the stent retriever with a stepped ratchet handle (7). Withdrawal of the stent would ensue after the optimal expansion of the stent against the vessel wall and with continuous pump-facilitated aspiration.

First pass success recanalization was considered as a result if mTICI ≥ 2B after a single Tigertriver pass. The protocol of the procedure adopted in the department did not allow for more than 3 passes with a stent-retriever, in order to minimize hemorrhagic complications. No other stent-retrievers were used.



ADAPT Procedure

The first-pass ADAPT technique was performed using the same diagnostic and distal access technique with a Neuron MAX (Penumbra, Inc., Alameda, California, USA) guiding catheter. Subsequently, contact aspiration catheters (ACE68, Penumbra, Inc., Alameda, California, USA) were advanced into direct contact with the thrombus. The Penumbra Aspiration system was used with a constant automatic aspiration from Pump MAX (Penumbra, Inc., Alameda, California, USA) (15). After 3 failed attempts of aspiration, Tigertriever was chosen as a rescue thrombectomy option.



Statistical Analysis

Recanalization rates, number of attempts, first-pass rates, and times of the procedure were calculated for both groups. To make statistical comparisons of the two groups (first line Tigertriever vs. failed aspiration + Tigertriever) we used the Wilcoxon signed-rank test and Mann-Whitney U test. The Fisher exact test was used for some categorical data. P values < 0.05 were considered to be statistically significant. Multivariate analysis for first pass reperfusion with Tigertriever use was not executed due to methodological reasons—small sample size in the group would render imprecise predictions, thus analysis was not pursued. For some nominal categorical data, multiple correspondence analysis (MCA) was carried out. MCA graphically represents the association between two or more qualitative variables. The results are interpreted on the basis of the relative positions of the points and their distribution along the dimensions; as categories become more similar in distribution, the closer they are represented in space.

Receiver operating characteristic (ROC) curves were analyzed for the NIHSS. Statistical calculations were carried out using the STATISTICA 12.0 software (TIBCO Software, Palo Alto, California).




RESULTS


Overall Patients' Results

We retrospectively evaluated the records of 30 patients treated in our center with Tigertriever (14 males and 16 females) due to acute ischemic stroke. There were 20 (67%) rescue Tigertriever thrombectomies after failed aspiration. Patients' detailed characteristics and clinical data are presented in Table 1. Eighteen patients (60%) received intravenous rtPA before MT. The overall successful recanalization rate (mTICI ≥ 2B) was 70% in 13 (65%) patients in rescue therapy and 8 (80%) patients treated with Tigertriever as first line therapy. The median time from groin puncture to successful recanalization was 57 min. There was no significant difference in the time from onset to recanalization between the groups (Tigertriver: first line vs. rescue therapy; p = 0.447). A shorter time from groin to recanalization resulted in a better outcome (mRS ≤ 2) after 3 months (p = 0.015, R = −0.55). The successful recanalization rate (mTICI ≥ 2B) and 3-month mortality were not dependent on the duration of the MT procedure (p = 0.562 and p = 0.280, respectively).


Table 1. Patient characteristics.

[image: Table 1]

There was no difference in the initial NIHSS between patients in the Tigertriever rescue treatment group and first line treatment group (17 vs. 16, respectively, p = 0.226). There was significant improvement in NIHSS in all patients (mean NIHSS before and after treatment: 17 vs. 10, p = 0.028), in rescue treatment (mean NIHSS: 17 vs. 11, p = 0.048), and in first line treatment (mean NIHSS: 16 vs. 8, p = 0.0005). A lower NIHSS at discharge was linked with Tigertriever first pass success (p = 0.002), better mTICI at the end of the procedure (p = 0.0006), administration of rtPA (p = 0.013), and treatment under local anesthesia (p = 0.003). Nine patients (30%) presented good clinical outcomes (mRS score 0–2) at 3 months follow up. An improved mRS at 3 months was observed in patients with Tigertriever first pass success and TICI ≥ 2B according to MCA analysis (p = 0.0001) (Figure 3). The type of first line treatment had no impact on mRS after 1 month and 3 months (p = 0.806 and p = 0.859, respectively). NIHSS status did not determine the type of anesthesia (p = 0.444). There were no significant differences in clinical outcomes (as evaluated by mRS scale) between the 19 patients (63%) treated under local anesthesia and the 11 patients (37%) under general anesthesia.
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FIGURE 3. Multiple correspondence analysis (MCA) for factors associated with an improved mRS (modified Rankin Scale) at 3 months (encircled in red). iNIHSS, NIHSS at admission; Tigertriever FLT, first line Tigertriever treatment.




Adverse Events and Death Rates

There was a single case of subarachnoid hemorrhage in the ADAPT group in a 63-year-old female, who died due to the complication of acquired massive pneumonia. There were 15 cases of intracranial hemorrhagic transformation revealed by CT 24 h after thrombectomy (Table 1). There were no emboli in new vascular territory.

There were 7 deaths after 1 month and 9 after 3 months. Three-month mortality was correlated with NIHSS before treatment (p = 0.035, R = 0.75) with a cut-off of 8 points based on ROC (p = 0.025). Patients with an NIHSS higher than 8 were more likely to die at 3 months post procedure (OR-0.66, 95% CI- 0.05-8.16, p = 0.75). None of these cases were related directly to the endovascular procedure. There was no significant difference in the 1-month and 3- month death rate between patient groups treated with Tigertriever as first line therapy and as a rescue device (p = 0.371 and p = 0.203, respectively).



Tigertriever as a Rescue Device After Unsuccessful ADAPT

Twenty patients (9 male and 11 female) were treated with Tigertriever after unsuccessful ADAPT. The age of patients was between 39 and 81 years (mean 64 years). The mean NIHSS value on admission was 17. Intravenous rtPA before MT was administered to 13 patients (65%). Nine patients (45%) were treated under general anesthesia. There were 28 Tigertriever passes in 20 patients (1 pass in 13 patients, 2 passes in 6 patients and 3 passes in 1 patient). Successful recanalization (mTICI ≥ 2B) at the end of the procedure was achieved in 13 patients (65%), including 11 first-pass recanalizations. The mean NIHSS score at discharge was 11. Six patients (30%) achieved a good clinical outcome (mRS score ≤ 2) after 3 months.



First-line Stent Retriever Tigertriever (SRFL) Results

Ten patients (5 male and 5 female) were treated with Tigertriever as a first line device for MT. The age of patients in this group was between 27 and 88 years (mean 70 years). The mean NIHSS on admission was 16. Intravenous rtPA before MT was administered in 5 patients. Two patients (20%) were treated under general anesthesia. There were 11 Tigertriver passes in 10 patients (1 pass in 9 patients, 2 passes in 1 patient). Successful recanalization (mTICI ≥ 2B) at the end of the procedure was achieved in 8 patients (80%) and in 5 patients (50%) including first-pass Tigertriver recanalizations. The mean NIHSS score at discharge was 8. Three patients (30%) presented with good clinical outcome (mRS score 0-2) after 3 months.




DISCUSSION

The ADAPT technique has proved to be effective in achieving angiographic results of mTICI ≥ 2B in the majority of large vessel occlusion cases (5). In the event of repeated failed aspiration, a salvage technique is required. The use of stent-retriever devices in MT is the obvious choice in these cases. There is a wide portfolio of devices for MT, with few having been scientifically proven to be effective (1, 16–18).

We choose the Tigertriever device for its unique characteristics. Firstly, its mechanism enables the interventional neuroradiologist to actively adjust the size of the mesh to the vessel and its tortuosity during the procedure. Secondly, it is possible to achieve better thrombus integration with Tigertriever mesh using the “massage technique” (7). This feature may be crucial in achieving successful recanalization after failed aspiration attempts, which could be linked to thrombus composition. Another reason for the use of Tigertriever was a high rate of successful recanalization in first line treatment, reported to be 75.4% by Kara et al. (7)

Within our study population, the Tigertriever success rate was 70% (80% in first line treatment and 65% in rescue thrombectomy). First attempt success rate and safety profile were also satisfactory. The use of Tigertriever as a rescue option after 3 aspiration attempts gave us comparable results to other reports on first line treatment. This is an important observation as a substantial amount of time is required to switch from ADAPT to stent retriever thrombectomy, which is also affected by a more complex clot structure. Earlier research has raised a concern that efficient stent retriever thrombectomy may be delayed in cases of failed aspiration, advocating the use of stent-retriever alone. Other researchers have reported a shorter procedure time when using ADAPT compared to stent retriever thrombectomy (5, 19). Here, we did not find any significant differences in time from groin puncture to recanalization between first line and rescue Tigertriever groups (56 min vs. 57 min, p > 0.05). The relatively shorter time of ADAPT alone, compared to stent retriever thrombectomy, compensates for the need of the conversion to stent retriever. Neither of the results of MT were affected by the first line use of ADAPT. Previous data, mainly based on single center experiences, has given mixed results regarding aspiration success rates, the impact on patient's neurological status, and rates of embolization in new territory (20, 21). A systemic review of stroke treatment outcomes in over 9,000 patients by Primiani et al. showed there were no significant differences in successful recanalization rates and mRS at 90 days post procedure between ADAPT and stent retriever thrombectomy (22). In the randomized multicenter ASTER trial, Lapergue et al. did not report significant differences in successful treatment rates or mRS after 3 months (4). These data are supported by the meta-analysis by Qin et al., who highlighted an improved mRS after 90 days in the aspiration group (23). In our study, NIHSS was significantly improved after the procedure for the investigated group overall (median NIHSS 17 vs. 10, p = 0.028) and was better after the first pass success in patients who also received rtPA.

There were no significant differences in mRS score and mortality rate at 3 months follow-up between Tigertriever used as first choice and as a rescue treatment. Nine patients had died at 3 months follow-up, 8 in the aspiration group and 1 in Tigertriever used in first-line treatment group (p > 0.05).

Ducroux et al. did not find any differences in the first pass success rate between aspiration and stent retrievers (31 vs. 26%, p = 0.44) (19). First pass success was also associated with significantly better clinical outcomes and lower mortality. Furthermore, it also led to a lower rate of periprocedural adverse events (19). In this study, we report a 53% first pass success rate, 11/20 (55%) when Tigertriever was used as a rescue therapy and 5/10 (50%) when used in first line thrombectomy. First pass success with Tigertriever led to better thrombectomy results and improved mRS at 3 months. There was no device-related impact on mortality at 3 months follow-up.

Kara et al. reported a successful first pass Tigertriever attempt in 38% patients. The main goal of their study was to compare 2 different approaches of Tigertriever thrombectomy, a standard unsheathing technique (with 32% first pass success) and repeated inflation-deflation (“massage”) technique (with 48% first pass success) (7). Our observations support the fact that the ability to change stent mesh size during thrombectomy could be advantageous in rescue thrombectomy, when a more complex and difficult clot is expected. Yet, there have been no head-to-head comparisons of Tigertriever with other stent retrievers to date.

Failure to retrieve the thrombus could be attributed to: (a) inability to cross the thrombus with the Tigertriever microcatheter or (b) the inability to remove the thrombus from the cerebral artery. In our study group, the first possibility did not occur. All 9 failures (2 in first-line treatment and 7 in salvage treatment) were failed attempts to remove the thrombus. The most likely cause was its composition—i.e., hard cardiovascular thrombus. This is indirectly supported by the fact that in 3 cases the operator noticed incomplete opening of the Tigertriever at the site of the thrombus—there was modeling of the Tigertriever mesh resulting in incomplete vessel wall apposition. The stenosis caused by the thrombus produced excessive tension of the system while pulling, which could damage the vessel wall. Therefore, in these cases the size of the Tigertriever was deflated in order to safely remove the device. In the remaining failed cases, no or fragmented thrombi were found attached to the Tigertriever mesh.

A single case of subarachnoid hemorrhage was noted in 30 procedures. It concerned a 63-years old female, with internal carotid T-occlusion, who received the full dose of rtPA. After 3 unsuccessful aspirations, mTICI 3 was restored using single pass of Tigertriver 17. There were no significant technical difficulties (e.g., increased resistance) or direct features of contrast extravasation. However, the control CT examination revealed SAH, HI-2 in the middle cerebral artery vascular region. The thrombus involved the M2/M3 segment of the middle cerebral artery, the most probable cause of SAH was damage to small perforators located in this area during traction. HI-2 hemorrhagic transformation could be attributed to damage to the blood-brain barrier (onset-to reperfusion −6 h 37 min). The patient died on the 6th day due to the complication of massive pneumonia.

The retrospective design and relatively small number of patients are the main limitations of this study. However, the amount of clinical and treatment data fulfilled the criteria to perform statistical analysis. Choosing Tigertriever as first line therapy was done at the discretion of the interventional radiologist.

In conclusion, the new stent retriever Tigertriever is an efficient and safe tool to be used as a rescue device after an unsuccessful first line aspiration technique. Further investigation with a larger population is required to fully determine its place in rescue thrombectomy.
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Characteristics

Baseline demographics and medical history
Age, mean, (years)

Men, No. /total (%)

Female No. /total (%)

Medical history, No. /total (%)

Hypertension

Diabetes

Hypercholesterolemia

Current smoking

Coronary artery disease

Previous stroke or transient

Previous antithrombotic medications:
Antiplatelets

Anticoagulants

Current stroke event

National Institutes of Health Stroke Scale (NIHSS) score on admission, mean (SD)
Pre-stroke modified Rankin Scale score, No. /total (%):
0

1

2

3

>3

Intravenous recombinant tissue plasminogen activator, No. /total (%)
General anesthesia, No. /total (%)

Site of occlusion, No. /total (%)

Middle cerebral artery branch M1

Middle cerebral artery branch M2

Intracranial internal carotid artery

Tandem lesion

Basilar artery

Median time frames (min)

Onset to groin puncture time, median, min

Door (angio-stitte) to groin puncture, median, min
Onset to revascularization, median, min

Groin to revascularization, median, min
Outcomes

Number of passes with Tigertriever No. /total (%)

Successful revascularization at the end of all procedures mTICI score of 2B/2C/3, No.

Itotal (%)
Successful first pass Tigertriver revascularization mTICI 2B/2C/3, No. /total (%)
Clinical Efficacy Outcomes

NIHSS score at discharge, mean

Functional independence at 1 month (MRS score of 2 or lower), No. /total (%)
Functional independence at 3 months (RS score of 2 or lower), No. /total (%)
Adverse Events

All-cause mortality at 1 month, No. /total (%)

Allcause mortaiity at 3 months, No. /total (%)

Intracranial hemorthage at 24 h after MT, No. /total (%):

Hemorthagic infarction Type 1

Hemorthagic infarction Type 2

Parenchymal hematoma

Intraventricular hemorrhage

Subarachnoid hemorrhage

a Mann-Whitney U test. ® Wilcoxon signed-rank test. © Fischer exact test.

Allpatients  TIGERTRIEVER rescue FirstLine  p-value
therapy after failed ADAPT  TIGERTRIEVER
30 (100%) 20/30 (67%) 10/30 (33%)

66 64 il 0.230*
14/30 (47) 9/20 (45) 5/10(50) 0840°
16/30 (53) 11/20 (55) 5/10(50) 0840°
19/30 (63) 11/20 (55) 8/10 (80) nd
5/30(17) 3/20(15) 210 20) nd
11/30 (37) 6/20 (30) 5/10 (50) nd
7130 (23) 3120 (15) 4/10 (40) nd
9/30 (30) 7/20 (35) 210 20) nd

230(7) 2/20(10) 0 nd
/30 (27) 4/20 (20) 4/10 (40) 0397%
5/30(17) 3120 (15) 2/10 (20) 0845°
17 (5.53) 17 (5.54) 16(5.68) 0.226°
14/30 (47) 10/20 (50) 4/10 (40) 0.745°
13/30 (43) 8/20 (40) 5/10 (50) 0.745°
1/30 (3) 1/20 (5) 0 0.745%

o 0 o nd
2/30(7) 1/20 (5) 1/10 (10) 0.745%

18/30 (60) 13/20 (65) 5/10 (50) 1.00
11/30 (37) 9/20 (45) 210 (20) 0.246°
10/30 (33) 7/20 35) 3/10 30) 0918
10/30 (33) 5/20 (23) 5/10(50) 0913
3/30(10) 3/20 (15) 0 0913
5/30(17) 3/20(15) 2/10 (20) 09138
2/30(7) 2/20(10) 0 0913

271 276 268 0.649°

31 32 31 0373

334 333 336 0.447%

57 57 56 1.00

39 (100) 28/39 (72) 11/39 (28) nd
21/30 (70) 13/20 (65) /10 (80) 08122
16/30 (53) 11/20 (55) 5/10 (50) 1.0°

10 11 8 0.197%
/30 (27) 5/20 (25) 3/10(30) 100
9/30 (30) 6/20 (30) 3/1030) 1.00
7/30 (23) 6/20 (30,0) 1/10 (10) 0371°
9/30 (30) 8/20 (40) 1110 (10) 0.203°
15/30 (50) 11/20 (55) 4/10(40) 0.548°
10/30 (33) 8/20 (40) 210 (20) nd
5/30 (20) 3120 (20) 2/10 (20) nd

0 0 0
0 0 o
1/30 (3) 1/20 (5) 0 nd
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