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Introduction
Chronic total occlusion (CTO) represents the most challenging set-
ting for percutaneous coronary intervention (PCI). Although trans-
femoral (TF) access is still the preferred one, procedural success 
with the transradial (TR) approach can potentially reach compar-
able rates1. The small size of the radial artery remains a limitation 
for the use of >6 Fr guiding catheters. Aminian et al have reported 
their experience with the 7 Fr Glidesheath Slender® (Terumo, 
Tokyo, Japan) in complex TR-PCI, showing a high procedural 
success rate and a low rate of vascular complications2. Left distal 
transradial access (ldTRA) has been described for PCI3; however, 
no data are available on using a 7 Fr sheath. We evaluated the fea-
sibility and safety of the ldTRA using a 7 Fr Glidesheath Slender 
in a consecutive series of CTO PCIs.

Methods
We included 41 consecutive CTO PCIs performed by CTO-
dedicated operators having a personal ldTRA experience of ≥50 pro-
cedures. The ldTRA was evaluated as a standard arterial access site 

to advance a 7 Fr Glidesheath Slender, while the second vascular 
access was decided on a case-by-case basis. The presence of left 
distal radial artery (ldRA) pulse in the radial fossa was detected 
by manual palpation (Figure 1A). Doppler ultrasound examination 
was performed in case of absence or weakness of the pulse. The 
ldRA was punctured (Figure 1B) with a 21 gauge open needle at an 
angle of 30-45 degrees and from lateral to medial3. In case of dif-
ficulty in advancing the wire, we administered a spasmolytic cock-
tail containing 200 mcg of nitroglycerine and 5 mg of verapamil, 
then angiography was carried out to assess the occurrence of radial 
artery loops or tortuous courses. After successful wire advancement 
(Figure 1C), a 7 Fr Glidesheath Slender was inserted (Figure 1D), 
then the arm was moved across the patient’s body with the left 
palm on the right groin (Figure 1E). After completion of the proce-
dure, patent haemostasis was achieved in all patients using a radial 
band (Figure 2A), which was left in situ for two or a maximum of 
three hours, as proposed by Kiemeneij3. Before discharge, the pres-
ence of a radial pulse at the distal forearm and in the anatomical 
snuffbox was checked by manual palpation and Doppler ultrasound 
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7 Fr ldTRA CTO PCI

(Figure 2B). The primary endpoint was procedural success which 
was defined as achievement of technical success using the initially 
selected ldTRA with no in-hospital major adverse cardiac events 
(MACE). Secondary endpoints were the occurrence of major bleed-
ing, vascular access-site complications, spasm, major sheath kink-
ing, and post-procedural left distal radial artery occlusion (ldRAO), 
assessed clinically and by Doppler ultrasound examination the day 
after the procedure and at one-month follow-up.

Results
A total of 41 CTO PCIs were included in our analysis. Patient 
characteristics are summarised in Table 1; procedural characteristics 
are summarised in Table 2. A successful vascular access through 
the ldTRA using a 7 Fr Glidesheath Slender was obtained in 34 
patients (82.9%), while seven (17.5%) had a failed attempt, neces-
sitating a crossover to another access. The reasons were weak or 
absent pulse in the anatomical snuffbox (3 patients) or excessive 
vessel tortuosity which did not allow the wire advancement towards 
the forearm part of the radial artery (4 patients). Study endpoints 

Figure 2. Post-procedural access management. A) Haemostasis with 
radial band. B) Post-procedural ultrasound examination of ldRA.

Figure 1. Procedural setting of left distal radial approach. A) Manual palpation of ldRA. B) Puncture of ldRA. C) Wire advancement. 
D) Insertion of 7 Fr Glidesheath Slender. E) Patient’s left palm on the right groin.

Table 1. Patient characteristics.

Age, years (mean±SD) 67.8±5.1

Male, % 75.6

Diabetes, % 24.3

Hypertension, % 78

Family history of CAD, % 51.2

Smoking, % 48.7

Peripheral vascular disease, % 12

Previous MI, % 63.4

Previous PCI, % 65.8

Previous CABG, % 14.6

Low LVEF (<35%), % 7

eGFR, mean±SD 82.5±27.1

LAD-CTO, % 31.8

LCx-CTO, % 2.4

RCA-CTO, % 65.8

LMT-CTO, % 0

J-CTO score, mean±SD 2.19±1.27

are listed in Table 3. Technical success was achieved in 90.3% of 
patients (37/41). There were four procedural failures not related 
to the ldTRA itself. Procedural success was achieved in 78.1% of 
patients. In-hospital MACE, ldTRA-related vascular access-site 
complications, major sheath kinking and major bleeding events 
were not registered in the study population. Likewise, no post-pro-
cedural ldRAOs were detected by clinical assessment and Doppler 
ultrasound examination, and no radial artery occlusions at the site 
of the forearm were encountered. Doppler ultrasound imaging of the 
ldRA at one month was available in 23 out of 34 (67.6%) patients, 
with only one case (4.3%) of ldRAO in a woman.
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Discussion
Our data demonstrated that ldTRA using a 7 Fr Glidesheath 
Slender for CTO PCIs is feasible and associated with a high pro-
cedural success rate and low vascular access-site complication 
rates. No significant ldRA spasm was observed, probably due to 
the smaller diameter in combination with the hydrophilic coating 
of the Glidesheath Slender. The low rate of ldRAO we observed 
is consistent with the available published data; however, use of 
Doppler ultrasound to evaluate the ldRA diameter before insert-
ing a 7 Fr sheath could prevent ldRAO in case of considerable 
mismatch between ldRA inner diameter and sheath outer diameter. 

Table 2. Procedural characteristics.

Double vascular access, % 100.0

First vascular access 
(7 Fr sheath  
by protocol), % 

ldTRA access as initially 
selected access

82.9

Crossover to another access 17.1

Second vascular 
access, %

Femoral 70.8

Radial 26.8

Ulnar 2.4

Second access sheath 
size, % 

6 Fr 12.2

7 Fr 78.1

8 Fr 9.7

Technical success, % 90.3

Failure, % 9.7

Antegrade crossing, % 53.7

Antegrade wire escalation 90.9

Antegrade dissection and re-entry, % 9.1

Retrograde crossing, % 46.3

Retrograde wiring, % 36.8

R-CART, % 57.9

Touching wire, % 5.3

Fluoroscopy time, min (mean±SD) 61.4±35.7

Contrast administered, ml (mean±SD) 235±10.6

Table 3. Study endpoints.

Primary endpoint 
Procedural success, % 78.1

MACE
Death from any cause 0

Q-wave MI 0

Recurrent angina requiring urgent TVR 0

Cardiac tamponade 0

Stroke 0

Secondary endpoints
ldTRA-related major bleeding 0

ldTRA-related vascular access-site complications 0

ldTRA-related radial spasm 0

ldTRA-related major sheath kinking 0

Post-procedural ldRAO (24 hours) 0

Post-procedural ldRAO (1-month Doppler ultrasound FU), % 4.3

The advantages of this access during CTO PCI are several: first of 
all, the arm position during the intervention is more comfortable 
both for the patient and for the operator. Additional advantages are 
represented by low haemorrhagic risk, short haemostasis time and 
low rate of ldRAO. Finally, the operator can work at a safe dis-
tance from the radiation source.

Limitations
First, only 41 CTO PCI procedures were evaluated. Second, all 
procedures were performed by highly experienced CTO opera-
tors, with an ldTRA experience level of >50 procedures per opera-
tor; therefore, the observed results may not be widely applicable. 
Third, most patients included were men, although women are 
more likely to have smaller ldRAs. Fourth, one-month assessment 
by Doppler ultrasound was performed in a relatively small num-
ber of patients.

Conclusion
Our experience demonstrates that ldTRA in the setting of CTO 
PCI using a 7 Fr Glidesheath Slender is feasible and safe, with 
a high procedural success rate and low access-site complication 
rates.

Impact on daily practice
Including this technique in the armamentarium of CTO opera-
tors may be helpful when bifemoral access is not feasible or as 
an alternative entry site when biradial access is preferred.
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