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Abstract
Background

Currently, the success rate of EVT for treating CTO of the SFA is high; however, EVT is still found to be
insu�cient in treating CTOs with severely calci�ed lesions. Even if the guidewire crosses the lesion, the
calci�cations may still cause di�culties during stent expansion.

Main text

A 78-year-old male had been reported to have intermittent claudication with chronic total occlusion (CTO)
of the right super�cial femoral artery (SFA). Angiography revealed severely calci�ed plaque at the ostium
of the SFA. Stenting posed a risk of underexpansion, causing the plaque to shift to the deep femoral
artery. we decided to remove the calci�ed plaque using biopsy forceps. After removing the extended
calci�ed plaque, the guidewire could cross easily, and the self-expandable stent was well dilated without
causing the plaque to shift to the DFA.

Conclusion

Biopsy forceps may be used in some endovascular cases to remove severely calci�ed lesions.

To ensure the safety of the patient, the physician must be adept at performing this technique before
attempting it.

Introduction
Currently, the technical success rate of endovascular therapy (EVT) for treating chronic total occlusion
(CTO) of the super�cial femoral artery (SFA) has been recorded to be over 95 % [1]. The use of EVT for
treating above-the-knee vascular lesions has become popular because its currently used devices and
techniques are well-developed [2, 3]. However, in treating CTOs with severely calci�ed lesions, EVT is still
found to be insu�cient. Even if the guidewire crosses the lesion, the calci�cations may still cause
di�culties during stent expansion.

In recent years, several EVT techniques for removing calci�ed lesions, such as the crossbow technique
(Crosser® supported by a bent 0.014-in wire) [4] and Pierce technique (percutaneous direct needle
puncture of the calci�ed plaque) [5], have been reported. However, these techniques have shown a limited
ability in reducing calcium volume. 

Herein, we report a successful case of EVT using biopsy forceps in removing a CTO with severe
calci�cation at the ostium of the SFA. 

Main Text
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A 78-year-old male, suffering from diabetes mellitus, presented with intermittent claudication (IC) of his
right leg. He had a history of EVT for left SFA stenosis with severe calci�cation using Crosser® and a
scoring balloon 3 years prior. One month prior, he became aware of the IC on his right leg and could walk
only 100 m (Rutherford category 3). His right and left ankle-brachial indices (ABIs) were observed to be at
0.77 and 0.96, respectively. Both echography and angiography revealed a CTO proximal to the mid-SFA
(Fig. 1). Elective EVT for this CTO lesion was planned. 

A 6-French guiding sheath (Parent; Medikit, Tokyo, Japan) was inserted via the ipsilateral right common
femoral artery (CFA). Angiography revealed calci�ed plaque at the ostium of the SFA (Figure 2).
Intravascular ultrasound (IVUS) (Vision PV; Philips, Amsterdam, Holland) was performed from the deep
femoral artery (DFA) to con�rm the lesion at the ostium of the SFA. It showed that the calci�ed plaque
had protruded into the CFA (Fig 1). It was supposed that stent implantation at the ostium of the SFA
would lead to stent underexpansion, increasing the risk of the calci�ed plaque shifting to the ori�ce of the
DFA. To avoid these complications, we have decided to remove the calci�ed plaque using myocardial
biopsy forceps before inserting the guidewire to create a platform at the SFA ori�ce.

The biopsy forceps (Technowood, Tokyo, Japan) were then inserted from the guiding sheath. To control
the direction of the forceps toward the calci�ed plaque at the SFA, we compressed the puncture site using
a �nger to create a sheath tip facing the posterior wall to straight position toward the SFA. The biopsy
forceps were opened, and the contact between the jaw and the calci�ed plaque was con�rmed by two
perpendicular views. After con�rming the position, the jaw was then closed around the plaque, and the
forceps were removed. These steps were repeated while �uoroscopy, and contrast injection was used to
con�rm the absence of dissection and/or perforation (Fig. 2). After 21 repetitions of this maneuver, a
hollow at the ostium of the SFA was created. The jaw of biopsy forceps could not open due to the narrow
space in the hollow. Therefore, we stopped these steps and begun inserting the guidewire. The endpoint
of this maneuver was to create enough platform space at the ostial SFA. A 4-French tip angle 30° angle
catheter (UNITE30; Asahi Intecc, Nagoya, Japan) was engaged at the hollow. A 0.014-in guidewire
(VASSALLO40; Filmeck, Nagoya, Japan) was passed through the calci�ed plaque, successfully crossing
through the distal part of the CTO using IVUS guidance. IVUS con�rmed that the guidewire passed
through the CTO lesion (Fig. 3). 

After pre-dilation using a 4.0×20-mm scoring balloon (NSE PTA; Nipro, Osaka, Japan), two self-
expandable stents (SMART 7.0×150mm and 8.0×120mm; Cordis, Florida, USA) were deployed from the
SFA ostium. Final angiography showed TIMI  �ow, and IVUS revealed an acceptable degree of stent
expansion with a minimum luminal cross-sectional area of 17.8mm² through the entire lesion (Fig. 3). 

After the procedure, the IC was completely alleviated, and the right ABI increased to 1.10. At the 9-month
follow-up, the patient remained symptom-free with a right ABI of 1.06. 

Biopsy forceps may be used to reduce the total calcium volume in severely calci�ed vascular lesions.
However, for the safety of the patient, the physician must be capable of performing this technique before
attempting it. 
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Discussion
In this report, we introduced the ability of the biopsy forceps in removing severely calci�ed plaques to
reduce the total volume of calcium before stent implantation.

The myocardial biopsy forceps (Technowood, Tokyo, Japan) that were used in this case were found to be
compatible with a 6-French sheath and were 5.7 mm wide at the jaw when fully open. 

From January 1998 to May 2019, a total of 2627 EVT cases for iliofemoral lesions were performed in our
hospital. Among these cases, the removal of calci�ed plaque using biopsy forceps was performed in 11
cases (0.41 % of total) as per the operator’s decision regarding the �nal device. 

There are some caveats that need to be considered when using biopsy forceps to remove calci�ed
lesions. First, calci�ed plaque must be clearly visualized using �uoroscopy. Second, the opened jaw of the
biopsy forceps should be checked from multiple angles. Closing the jaw must be performed only when
calcium is visible; otherwise, there is a risk of perforation. Third, the target lesion should form a linear
anatomical line from the access site. This is necessary because the tortuosity of the vessel may prevent
the opening of the biopsy forceps jaw. In general, when a crossover approach through iliac bifurcation is
performed, the biopsy forceps cannot open. Fourth, the target lesion should have a vessel diameter just
proximal to the calci�ed plaque that is just wide enough to control the direction of the forceps. In small
vessels, there is not enough space to open the jaw, and it is di�cult to control the jaw direction. To control
the direction of the biopsy forceps, it is e�cient to make a gentle curve near the tip. 

Embolic protection devices, such as Filtrap® (Nipro, Osaka, Japan) and Parachute® (Tri-med, Osaka,
Japan), are generally recommended for use during this procedure due to the risk of fragment fail. In this
case, we opted to not use these devices because the lesion was totally occluded and distal embolization
only occur toward the DFA.

The endpoint of the procedure involves con�rming the absence of the calci�ed plaque via �uoroscopy or
determining that it is impossible to control the tip of the biopsy forceps. 

Conclusion
Biopsy forceps is one of the option for severely calci�ed lesion to reduce total calcium volume. It is most
important to perform capable of ensuring safety.
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Figure 1

Angiography revealed a total occlusion in the right SFA. IVUS from the DFA revealed that the calci�ed
plaque at the ostium of the SFA protruded into the CFA. SFA, super�cial femoral artery; IVUS, Intravascular
ultrasound; DFA, deep femoral artery; CFA, common femoral artery
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Figure 2

Removal of calci�ed plaque using the biopsy forceps. (A) The direction of the guiding sheath was
adjusted by manually compressing the puncture site. (B) Contact between the open jaw of the forceps
and the calci�ed plaque was checked using two perpendicular views before grasping. (C) The hollow at
the ostium of the SFA (arrow) was created after repeating this procedure 21 times. (D) Removed calci�ed
plaque. SFA, super�cial femoral artery

Figure 3

(A)IVUS images were obtained after the wire was passed through the CTO lesion. The vessel lumen at the
ostium of the SFA was surrounded by calci�cation (1). The guidewire was passed through the center of
the vessel (2). Distal reference of the CTO lesion (3). (B)Final angiography and IVUS. Acceptable
expansion of the stent was achieved at the SFA ostium (17.8 mm²). Also, no plaque shift to the DFA was
observed. IVUS, Intravascular ultrasound; CTO, chronic total occlusion; SFA, super�cial femoral artery;
DFA, deep femoral artery


