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Feasibility of primary percutaneous coronary
intervention via the distal radial approach in
patients with ST-elevation myocardial infarction
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Background/Aims: Recently, distal radial approach (DRA), called as snuffbox ap-
proach, has gained the interest of interventional cardiologists, but there is a lack
of data about the feasibility of DRA as an alternative route for primary percutane-
ous coronary intervention (PCI).

Methods: A total of 138 patients presenting with ST-elevation myocardial infarc-
tion (STEMI) in whom primary PCI via the DRA was attempted at three hospitals
from October 2017 to September 2019 were analyzed.

Results: The success rate of snuffbox puncture in the setting of STEMI was 92.8%
(128/138). Successful primary PCI via the DRA was achieved in all 128 patients.
The snuftbox puncture time, defined as the time interval from local anesthesia
induction to successful sheath cannulation, was 2.7 + 1.6 minutes, and snuffbox
puncture was performed within 5 minutes in 95.3% of patients. Moreover, the per-
centage of the puncture time in the door-to-balloon time was 3.3%. The left DRA
was selected in 103 patients (80.5%), and primary PCI via the DRA was performed
using a 6-Fr guiding catheter in 125 patients (97.7%). There was no major bleeding;
however, there were four cases (3.1%) of access-site complications, including three
cases of local hematoma (< 5 cm diameter) and one case of local numbness, which
improved 3 months later.

Conclusions: In the setting of STEMI, the DRA could be a feasible alternative ac-
cess route for primary PCL.

Keywords: Radial artery; ST elevation myocardial infarction; Percutaneous coro-
nary intervention; Hemorrhage

INTRODUCTION

when compared with the femoral ap-
proach [1-3]. Moreover, a recent large-

The radial approach for coronary angi-
ography (CAG) and percutaneous cor-
onary intervention (PCI) is preferred
owing to several advantages, including
reduced vascular complications, pa-
tient comfort, and early ambulation,
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scale randomized trial demonstrated
that the radial approach in patients
with acute coronary syndrome was
associated with a significantly lower
incidence of cardiovascular mortality
and major bleeding at 1 year compared
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with the femoral approach [4]. With these advantages,
the radial approach is recommended as the standard
approach for PCI procedures in most clinical settings
[5]- The radial approach is also recommended over the
femoral approach when an experienced radial opera-
tor performs primary PCI in patients with ST-elevation
myocardial infarction (STEMI) [6].

Recently, the distal radial approach (DRA), called as
the snuffbox approach, has gained the interest of inter-
ventional cardiologists. Data supporting the feasibili-
ty of the DRA for CAG and PCI have been published,
demonstrating potential benefits over the conventional
radial approach in terms of patient and operator com-
fort, shorter hemostasis duration, less bleeding, and ac-
cess-site complications [7-9]. The DRA could be consid-
ered an alternative access route in selected patients, such
as those with a high bleeding risk or renal impairment
in whom the radial artery needs to be preserved for ar-
teriovenous fistula creation. However, there is a lack of
data about the DRA as an alternative route for primary
PCI in patients with STEMI, who often need treatment
with potent antithrombotic agents such as ticagrelor or
prasugrel or the use of glycoprotein IIb/IIIa inhibitors.
As a result, the feasibility of the DRA for primary PCI is
still unclear. Therefore, this study aimed to investigate
the feasibility of'a DRA in patients with STEML

METHODS

Study population
A total of three experienced radial operators, defined as

operators who perform at least 50% of all PCI procedures
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in patients with acute coronary syndrome via the radial
approach, participated in this study [2]. The operators
attempted the DRA in patients with STEMI who had a
well-palpable pulse in the anatomical snuftbox area. We
retrospectively collected data from patients with STEMI
who were planned to undergo primary PCI via the DRA
at three hospitals between October 2017 and September
2019. STEMI was defined as ST-segment elevation in at
least two contiguous leads, with ischemic symptoms and
elevated cardiac markers (creatine kinase-MB or tropo-
nin I/T). Primary PCI was defined as PCI in patients pre-
senting within 12 hours of symptom onset or > 12 hours
from symptom onset with clinical and/or electrocardio-
graphic evidence of ongoing ischemia [6].

The study protocol was approved by the Institutional
Review Board of each hospital (approval number: CNUH-
2019-185, CR319045, CBNUH-2019-06-010), which waived
the requirement for informed consent owing to the ret-
rospective observational study design.

Preparation for the DRA

Local anesthesia on the anatomical snuffbox was achieved
through lidocaine hydrochloride injection by using a
26-gauge needle. Thereafter, puncture was performed by
using a 20-gauge 2-piece needle with the through-and-
through or anterior wall puncture technique, or a 21-gauge
open needle with the anterior wall puncture technique.
After a successful puncture, a 0.025-inch straight wire or
a 0.018-inch hair wire was inserted, followed by insertion
of the 5- or 6-Fr radial sheath (Prelude Radial, Merit Med-
ical, South Jordan, UT, USA; or Radiofocus Introducer
IT, Terumo Corp., Tokyo, Japan) (Fig. 1A). The selection
of the puncture device was left at the physician’s discre-

no access-site hematoma after 3-hour hemostasis (C).
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Figure 1. Inserted 6-French sheath via the left distal radial approach (A), hemostasis by compressive bandage method (B), and
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tion. Hemostasis was obtained using a 4 x 4-inch sterile
gauze dressing wrapped with cohesive elastic bandage for
3 hours, according to the method of each hospital (Fig. 1B).
Access-site hematoma classified according to the Early
Discharge After Transradial Stenting of Coronary Artery
(EASY) trial classification and local hematoma defined as
EASY classification I (< 5 cm diameter of hematoma) (Fig.
1C) [10].

Medical treatment and primary PCI procedure
Primary PCI was performed according to the current
updated STEMI treatment guidelines. Patients who un-
derwent primary PCI received a loading dose of aspirin
(300 mg) and a P2Y , receptor inhibitor (180 mg ticagre-
lor or 60 mg prasugrel or 300 to 600 mg clopidogrel)
before the procedure if they were not previously taking
these medications. The choice of medication includ-
ing antiplatelet agents, the use of intravascular imaging
guidance or glycoprotein IIb/IIla inhibitors, and the
need for stent implantation were determined accord-
ing to the clinical decision of physicians. Unfractionat-
ed heparin (50 to 70 U/kg) was administered during the
procedure to maintain the activated clotting time at 250
to 300 seconds.

Statistical analysis

All categorical variables were reported as numbers with
percentages. All continuous variables were expressed as
means with standard deviations or median with inter-
quartile ranges, when appropriate. Statistical analysis
was performed using SPSS version 22.0 for Windows
(IBM Co., Armonk, NY, USA).

RESULTS

The DRA was attempted in 138 patients with STEMI
during the study period. The success rate of snuffbox
puncture was 92.8% (128/138). However, the success rate
of primary PCI was 100% in all 128 patients in whom
successful snuftbox puncture was achieved (Table 1).
Table 2 summarizes the baseline characteristics of 128
patients who underwent successful primary PCI via the
DRA. The average age of the patients was 62.3 +10.8 years,
and 85.2% were men. The median symptom-to-balloon
and door-to-balloon (D2B) times were 172 and 70 min,
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Table 1. Success rate of snuffbox puncture, diagnostic CAG

and primary PCI
Variable Value
Patients who tried the distal radial approach 138
Success rate of snuff box puncture 128 (92.8)
Patients with failed snuffbox puncture 10
Crossover to the conventional radial 7(70)
approach
Ipsilateral 5(71)
Contralateral 2.(29)
Crossover to the femoral approach 3(30)
Patients with successful snuffbox puncture 128
Success rate of diagnostic CAG 128 (100)
Success rate of primary PCI 128 (100)

Values are presented as number (%).
CAG, coronary angiography; PCI, percutaneous coronary
intervention.

respectively. A total of 19 patients (14.8%) had = grade 3
chronic kidney disease, defined as an estimated glomer-
ular filtration rate of < 60 mL/min/1.73 m2. There were
113 patients (88.3%) with Killip classification = 2, and the
mean left ventricular ejection fraction was 50.8 + 10.0%.
Procedural characteristics including the details of the
DRA and 30-day mortality data are presented in Table
3. With respect to the details of the DRA, the mean and
median times of snuffbox puncture, defined as the time
interval from local anesthesia induction to successful
sheath cannulation, were 2.7 + 1.6 and 2.0 minutes (quar-
tile 1 to 3: 2.0 to 3.0), respectively. Snuffbox puncture was
done within 3 and 5 minutes in 81.3% (104/128) and 95.3%
(122/128) of patients, respectively (Fig. 2). With respect to
the safety of the DRA for primary PCI, the percentage of
the puncture time in the D2B time was evaluated and
the percentage was 3.3% (quartile 1 to 3: 2.6 to 4.5) (Fig.
3). The left DRA was selected in 103 patients (80.5%), and
primary PCI via the DRA was performed using a 6-Fr
guiding catheter in 125 patients (97.7%). In three patients
(23%), 6.5-Fr sheathless guiding catheter was used. With
respect to lesion characteristics, 50.8% (65/128) of culprit
lesions were located in the left anterior descending ar-
tery and the proportion of type B2/C was 94.5% (121/128).
Implantation of > 2 stents and multivessel PCI were per-
formed in 36 (28.1%) and 20 patients (15.6%), respectively.
Thrombus aspiration was needed in 62 patients (48.4%)

www.Kkjim.org 555


www.kjim.org

KJIM™

The Korean Journal of Internal Medicine Vol. 36, Suppl 1, March 2021

Table 2. Baseline clinical characteristics of the study population (n = 1238)

Characteristic Value Characteristic Value

Demographics Total cholesterol, mg/dL 173.3 £ 48.0
Age, yr 62.3+10.8 Triglycerides, mg/dL 168.8 +109.6
Men 109 (85.2) HDL-C, mg/dL 41.1+9.6
Height, cm 166.0 + 8.0 LDL-C, mg/dL 109.4 % 37.9
Weight, kg 687117 Serum creatinine, mg/dL 1.1+0.8
BMI, kg/m* 24.8 £3.1 eGFR, mL/min/1.73 m? 83.2+27.1

Vital signs Peak CK-MB, ng/mL 155.5 £ 105.6
Systolic blood pressure, mmHg 129.4 + 23.2 Peak troponin I, ng/mL 70.1 % 67.6
Diastolic bleed pressure, mmHg 79.5 £ 15.5 Medications at discharge
Heart rate, bpm 77.8 £ 17.4 Aspirin 128 (100)

Time to primary PCI P2Y,, receptor inhibitor 127(99.2)
Symptom-to-balloon time, min 172 (112-363) Clopidogrel 14 (11.0)
Door-to-balloon time, min 70 (58-81) Ticagrelor 79 (62.2)

Risk factors Prasugrel 34(26.8)
Hypertension 65(50.8) ACE inhibitor or ARB 107 (83.6)
Diabetes mellitus 42(32.8) Beta-blocker 103 (80.5)
Dyslipidemia 42 (32.8) Statin 124 (96.9)
Current smoking 64 (50.0) Values are presented as mean + SD, number (%), or median
Chronic kidney disease = grade 3* 19 (14.8) (interquartile range).

History of CVA 8(6) BMIf body mass index; PCI, percut.?neous coronary intclzr-

vention; CVA, cerebrovascular accident; MI, myocardial
History of MI 10(7.8) infarction; LVEEF, left ventricular ejection fraction; PT-INR,
History of PCI 18 (14.1) prothrombin time-international normalized ratio; HDL-C,

Killip class <2 113 (88.3) high density lipoprotein cholesterol; LDL-C, low density

LVEE, % 50.8£10.0 lipoprotein cholesterol; eGFR, estimated glomerular filtra-

Laboratory findings tion. rate; .CK-MB, c'reatine kinase-myoca%dial l?and; ACE,

angiotensin-converting enzyme; ARB, angiotensin receptor
Hemoglobin, g/dL 14.5+2.1 blocker.
Platelets, 10}/mm? 246 £ 62 iChronic kidney disease = grade 3 was defined as eGFR < 60
PT-INR 1.0+ 0.1 mL/min/1.73 m*.

and intravascular imaging-guided PCI was conducted
in 53 patients (41.4%) (intravascular ultrasound in 45 and
optical coherence tomography guidance in eight).

During primary PCI, temporary pacemaker, requiring in-
guinal preparation, was inserted in two (1.6%), but there
was no case of inserted intra-aortic balloon pump via the
femoral approach. In terms of the guiding catheter for the
procedure, the extra-backup-type catheter was used in g1
of 89 cases (91.0%) of left coronary artery lesion. Among
47 cases of right coronary artery lesion, Judkins right and
Amplatz type catheters were used in 25 (53.2%) and 22 cas-
es (46.8%), respectively. Concerning the clinical outcome,
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the overall incidence of death at 30 days was 2.0% (2/100),
including two cases of in-hospital cardiac death.

With respect to puncture-site complications, local he-
matoma (EASY classification I) occurred in three patients
(23%). One patient (0.8%) experienced puncture-related
local numbness, but it improved after 3 months. There
was no bleeding complication requiring surgery or trans-
fusion. Furthermore, major bleeding, defined as Throm-
bolysis in Myocardial Infarction major bleeding or Bleed-
ing Academic Research Consortium = 3, was not observed
(Table 4).
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Table 3. Procedural characteristics and 30-day mortality (n =128)

Characteristic Value Characteristic Value
Distal radial approach details Total no. of implanted stents 1.4+0.8
Puncture time, min Cases with implantation of = 2 stents 36 (28.1)
Mean + SD 27+1.6 Multivessel PCI 20 (15.6)
Median (IQR) 2.0 (2.0-3.0) Thrombus aspiration 62.(48.4)
Puncture time <3 min 80 (81.3) Intravascular imaging-guided PCI 53 (41.4)
Puncture time < 5 min 122(95.3) IVUS guidance 45 (35-2)
Proportion of snuffbox puncture time 3.3(2.6—4.5) OCT guidance 8(6.3)
to D2B time, % Temporary pacemaker 2.(1.6)
Left distal radial approach 103 (80.5) Intra-aortic balloon pump o
Use of 6-Fr guiding catheter for 125(97.7) Total procedure time, min 43.2+£15.1
primary PCI Total contrast volume, mL 155.4 + 42.8
Use of 6.5-Fr sh.eathless guiding 3(2.3) e
catheter for primary PCI
EBU t 8 .
Lesion characteristics dk YP; ; 1(o1.0)
i tt .6
Culprit lesion Ju b s letiype 5(5:6)
Ot .
Left anterior descending artery 65(50.8) b ers q N 3(-4)
ioht ouidi o _
Left circumflex artery 16 (12.5) Rig dful 1n§i1ca cter(n=47)
ins right t 25(53.2,
Right coronary artery 47 (36.7) Judkins right type 5(532)
i Amplatz type 22(46.8)
Left main coronary artery o
X 30-Day mortality 2(1.6)
ACC/AHA type B2/C lesion 121 (94.5)
Values are presented as mean + SD, median (interquartile
Pre-PCI TIMI grade flow 01 92 (71.9)
. range), or number (%).
Stent failure 10(7.8) D2B, door-to-balloon; PCI, percutaneous coronary inter-
Multivessel disease 75 (58.6) vention; ACC, American College of Cardiology; AHA, Amer-
: : ican Heart Association; TIMI, Thrombolysis in Myocardial
Primary PCI details ¥y 4
. . . Infarction; IVUS, intravascular ultrasound; OCT, optical
PCI with stent implantation 122 (95.3)

DISCUSSION

In this study on patients with STEMI undergoing prima-
ry PCI via the DRA, the success rate of snuffbox punc-
ture was 92.8%. However, primary PCI via the DRA was
successfully performed in all 128 patients. The snuftbox
puncture time was 2.7 + 1.6 minutes, and the percentage
of the puncture time in the D2B time was 3.3%. The oc-
currence rate of puncture-site complications was low,
and no major bleeding complication was observed. To
our knowledge, this is the first study to report the feasi-
bility of the DRA for primary PCI in the setting of STEML

Recently, there have been several studies on the fea-
sibility of the DRA as shown in Table 5. Kiemeneij []
reported that the success rate of the DRA was 89.0% in

https://doi.org/10.3904/kjim.2019.420

coherence tomography; EBU, extra backup.

70 selected patients with a good pulsation of the distal
radial artery. In our previous retrospective and prospec-
tive studies, the success rate was 88.0% (132/150) and
95.5% (191/200), respectively [8,9]. Several other studies
have also reported an 89.8% to 100% success rate of the
DRA [11-14]. However, these studies enrolled a small
number of patients with STEMI. Considering the set-
ting of STEMI, the success rate of the DRA (92.8%) in the
present study may be acceptable. Interestingly, seven pa-
tients among 10 patients in whom the DRA failed were
converted to the conventional radial approach. Even if
the DRA failed, it could provide an opportunity for the
conventional radial approach, which is recommended
over the femoral approach in patients with acute myo-
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Sunffbox puncture time

81.3%
(n=104)

Il <3min B 3-5min Il > 5min

Figure 2. Distribution of the snuffbox puncture time in 128
patients who underwent a successful primary percutaneous
coronary intervention via the distal radial approach (Snuff-
box puncture time was defined as time interval from local

anesthesia induction to successful sheath cannulation).
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Figure 3. Percentage of the snuffbox puncture time in the
door-to-balloon time (Horizontal lines represent median
with interquartile range).

cardial infarction including STEMI, as described in the
current guidelines [5,6]. With respect to the snuftbox
puncture time, the mean puncture time in our study was
2.7 +1.6 minutes. In previous studies, snuftbox puncture

S58  www.kjim.org
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Table 4. Periprocedural antithrombotic treatment and com-

plications (n = 128)

Variable Value
Periprocedural antithrombotic treatment
Aspirin loading 111 (86.7)
P2Y,, receptor inhibitor loading 125(98.4)
Clopidogrel 14 (11.1)
Ticagrelor 78 (61.9)
Prasugrel 34 (27.0)
UFH or LMWH injection 128 (100)
Glycoprotein IIb/IIIa inhibitor 40 (313
during primary PCI
Oral anticoagulant 4(3.1)
Puncture-site and bleeding complications
Any bleeding complication requiring o
surgery or transfusion
Puncture-site complication 4(3.1)
Local hematoma (EASY classification I) 3(2.3)
Local numbness 1(0.8)
Bleeding complication
BARC bleeding type 1 3(2.3)
BARC bleeding type 2 2(1.6)
BARC bleeding type =3 o
TIMI minimal bleeding 2(1.6)
TIMI minor bleeding 1(0.8)
TIMI major bleeding o

Values are presented as number (%).

UFH, unfractionated heparin; LMWH, low molecular
weight heparin; PCI, percutaneous coronary intervention;
EASY, Early Discharge After Transradial Stenting of Coro-
nary Artery; BARC, Bleeding Academic Research Consor-
tium; TIMI, Thrombolysis In Myocardial Infarction.

time was checked 1.19 to 3.9 minutes [9,11,12]. Thus, the
present study seemed to be acceptable snuffbox punc-
ture time, but it is difficult to directly compare snuft-
box puncture time between the present study and other
studies as the definition of snuftbox puncture time was
not suggested in previous studies. Further large-scale
study of the DRA, having a unified definition, is needed
to compare snuftbox puncture time in patients present-
ing with STEMI. Although there is some concern that
this new puncture technique might delay the D2B time
in patients presenting with STEMI, it was not observed
in the present study. Moreover, the median percentage

https://doi.org/10.3904/kjim.2019.420
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Table 5. Summary of published studies on the distal radial approach

Study No.. of Mean Patients with .Success Fate of the Maj ot
patients age, yr STEMI distal radial approach  bleeding
Kiemeneij (2017) [7] 70 68+11 9.0 (6/70) 89.0 (62/70) o (o)
Kim et al. (2018) [8] 150 66 +13 1.5 (2/132) 88.0 (132/180) o(o)
Lee et al. (2018) [9] 200 66+12 8.5 (17/200) 95.5 (191/200) 3()
Ziakas et al. (2018) [11] 49 6412 6.1(3/49) 89.8 (44/49) o(o)
Soydan et al. (2018) [12] 54 50 + 12 18.5(10/54) 100.0 (54/54) o (o)
Valsecchi et al. (2018) [13] 52 68+12 No record 90.0 (47/52) o(o)
Norimatsu et al. (2019) [14] 74 70£11 o (o/74) 91.9 (68/74) o(o)

Values are presented as mean + SD or percentage (number).
STEMI, ST-elevation myocardial infarction.

of the snuffbox puncture time in the D2B time was only
3.3% without delaying the D2B time to > 9o minutes.
Given the snuffbox puncture success rate, the puncture
time, and the effect of puncture time on the D2B time,
the DRA might be feasible as an alternative access route
in patients with STEMIL.

As shown in Fig. 3, this study analyzed the percentage
of the snuffbox puncture time in the D2B time accord-
ing to the puncture time. A > 10% of the snuffbox punc-
ture time in the D2B time was observed in two of 128
patients in whom the DRA was successfully used. On
the other hand, the percentage was < 10% in all patients
in whom a successful snuffbox puncture was achieved
within 5 minutes. On the basis of our study results, de-
layed puncture (> 5 minutes) could be considered an
indication of the need to change the puncture-site for
the safety of patients.

Data on the DRA for primary PCI remains limited,
and only a few cases have been reported [15,16]. Fur-
thermore, several studies have demonstrated that the
diameter of the distal radial artery is relatively smaller
than that of the conventional radial artery, thus raising
the concern about whether the DRA can be as feasi-
ble as the conventional radial approach [8,9,13,14,17].
In our study, successful primary PCI was performed
without a change in access-site in all 128 patients in
whom successful snuffbox puncture was achieved. In
addition, the present study showed the feasibility of
the DRA for implantation of = 2 stents, multivessel
PCI, and imaging-guided PCI in patients with STEMI,
by using 6-Fr guiding catheters similar to those used

https://doi.org/10.3904/kjim.2019.420

in the conventional radial approach. The feasibility of
this new approach, similar to that of the conventional
radial approach, could be explained by the choice of
the left DRA in most of the present study population.
Although most radial operators prefer the right radial
approach because of the working position and for the
operator’s convenience, the higher incidence of right
subclavian tortuosity results in a longer fluoroscopic
time and more contrast use [18]. Accordingly, the left
DRA can facilitate easier catheter manipulation and
save time and contrast in emergency situations, owing
to the less tortuous subclavian artery.

Several studies have demonstrated that major bleed-
ing did not occur in patients who underwent CAG and
PCI via the DRA [7-9,11-14,19]. In the present study,
new P2Y , receptor inhibitors, including ticagrelor and
prasugrel, were loaded before primary PCI in about
90% of patients and unfractionated heparin was used
during primary PCI in all 128 patients. Furthermore,
a glycoprotein IIb/IIIa inhibitor was used during pri-
mary PCI in one-third of the patients. Despite the po-
tent peri-procedural antithrombotic treatment, there
were no cases of major bleeding complication requir-
ing blood transfusion or surgical repair. This study
reaffirms the potential benefit of the DRA in terms of
bleeding complication, as demonstrated in previous
studies. Therefore, the DRA could be considered an al-
ternative access route in patients with a high bleeding
risk or those in whom bleeding complications need to
be minimized.

There were several limitations in the present study.
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First, this study has the inherent limitations of retro-
spective studies with a small sample size. In addition,
operators tried to perform the DRA in patients with
well-palpable distal radial artery. Therefore, selection
bias might have influenced the results and our results
should be carefully interpreted. Second, the feasibility
of'the DRA in the setting of STEMI was evaluated with-
out a control group. Therefore, large multicenter ran-
domized trials comparing the DRA with the conven-
tional radial approach are needed in the future. Third,
two different types of puncture needles were used for
the DRA according to the operator’s preference, and
this might have affected the success rate and the snuft-
box puncture time. Fourth, although a reduction in the
risk of distal and conventional radial artery occlusion
is a potential benefit of the DRA, the occurrence rate of
radial artery occlusion was not evaluated in this study.

In conclusion, the DRA for primary PCI in the set-
ting of STEMI was feasible in terms of the puncture
success rate, puncture time, and procedure success
rate on the basis of our experience. Moreover, this new
approach showed a low occurrence rate of bleeding
complications even in patients treated with potent an-
tithrombotic medications. Further large randomized
control trials are needed to confirm the feasibility and
safety of the DRA for primary PCL

KEY MESSAGE

1. On the basis of retrospective data at three hos-
pitals from October 2017 to September 2019,
the success rate of the distal radial approach for
primary percutaneous coronary intervention,
was 92.8% in patients with ST-elevation myo-
cardial infarction.

2. The snuffbox puncture time, defined as the
time interval from local anesthesia induction
to successful sheath cannulation, was 2.7 + 1.6
minutes, and snuffbox puncture was performed
within 5 minutes in 95.3% of patients.

3. Among total of 128 study population, the oc-
currence rate of puncture-site complications
was only 3.1% including three cases of local he-
matoma (< 5 cm diameter) and one case of local
numbness, but no major bleeding complication
was observed.
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