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Abstract
BACKGROUND 
The combination of acute ST-segment elevation myocardial infarction (STEMI) 
and gastric ulcers poses a challenge to primary percutaneous coronary inter-
vention (PPCI), particularly for young patients. The role of drug-coated balloons 
(DCBs) in the treatment of de novo coronary artery lesions in large vessels 
remains unclear, especially for patients with STEMI. Our strategy is to implement 
drug balloon angioplasty following the intracoronary administration of low-dose 
prourokinase and adequate pre-expansion.

CASE SUMMARY 
A 54-year-old male patient presented to the emergency department due to chest 
pain on June 24, 2019. Within the first 3 minutes of the initial assessment in the 
emergency room, the electrocardiogram (ECG) showed significant changes. There 
was atrial fibrillation with ST-segment elevation. Subsequently, atrial fibrillation 
terminated spontaneously and reverted to sinus rhythm. Soon after, the patient 
experienced syncope. The ECG revealed torsades de pointes ventricular tachycar-
dia. A few seconds later, it returned to sinus rhythm. High-sensitivity tropon in I 
was normal. The diagnosis was acute STEMI. Emergency coronary angiography 
revealed subtotal occlusion with thrombus formation in the proximal segment of 
the left anterior descending artery. Considering the patient's age and history of 
peptic ulcer disease, after the intracoronary injection of prourokinase, percu-
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taneous transluminal coronary angioplasty and cutting balloon angioplasty were conducted for thorough precon-
ditioning, and paclitaxel drug-eluting balloon angioplasty was performed without any stents, achieving favorable 
outcomes.

CONCLUSION 
A PPCI without stents may be a viable treatment strategy for select patients with STEMI, and further research is 
warranted.

Key Words: STsegment elevation myocardial infarction; Recombinant human prourokinase; De novo coronary lesion; Large 
vessels; Drug-eluting balloon angioplasty; Case report

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The focus of this report is the emergency management of a young patient with ST-segment elevation myocardial 
infarction and a history of gastric ulcers. Coronary angiography revealed near-total occlusion of the proximal left anterior 
descending artery. Primary percutaneous coronary intervention are likely difficult. After discussion with the patient, our 
strategy was to inject a novel thrombolytic agent (recombinant human prourokinase) via the intracoronary route to dissolve 
or clear the local thrombus in the coronary artery. Then, a conventional balloon combined with a cutting balloon is used for 
adequate pre-expansion. Finally, paclitaxel drug-eluting balloon angioplasty was performed, achieving satisfactory short-
term and long-term results.

Citation: She LQ, Gao DK, Hong L, Tian Y, Wang HZ, Huang S. Intracoronary thrombolysis combined with drug balloon angioplasty 
in a young ST-segment elevation myocardial infarction patient: A case report. World J Cardiol 2024; 16(9): 531-541
URL: https://www.wjgnet.com/1949-8462/full/v16/i9/531.htm
DOI: https://dx.doi.org/10.4330/wjc.v16.i9.531

INTRODUCTION
The use of drug-coated balloons (DCBs) in treating de novo coronary lesions is controversial, especially in larger vessels
[1]. There are limited data on primary percutaneous coronary intervention (PPCI) with DCBs in patients with ST-segment 
elevation myocardial infarction (STEMI). A novel, emergency stentless intervention strategy involving intracoronary 
thrombolysis and a combination of conventional and paclitaxel-coated drug balloon angioplasties achieved good short- 
and long-term results in a young STEMI patient with proximal left anterior descending artery subtotal occlusion and a 
history of gastric ulcers.

CASE PRESENTATION
Chief complaints
A 54-year-old male patient presented to the emergency department on June 24, 2019, due to recurrent chest pain for 3 
days and continuous chest pain for 1 hour.

History of present illness
In the emergency room, the ECG showed significant changes. Atrial fibrillation with coupled premature ventricular 
contractions was observed, along with ST-segment depression in leads II, III, and AVF and ST-segment elevation in leads 
V1-V4. Additionally, there were suspicious ST-segment elevations and electrical alternans in leads aVR and aVL. Atrial 
fibrillation self-terminated very quickly and sinus rhythm was restored accompanied by second-degree type 1 
atrioventricular block. Soon after, the patient experienced syncope. The ECG revealed torsades de pointes and ventricular 
tachycardia. There was spontaneous conversion to a stable sinus rhythm with a heart rate of 82 beats per minute, with ST-
segment elevation observed in leads I, AVL, and V1-V5. High-sensitivity troponin I was 22.7 pg/mL.

History of past illness
On January 29, 2018, multiple ulcers were observed in the gastric antrum via fibrogastroscopy. The results of the HP test 
were positive. The patient was treated with pantoprazole combined with hydrotalcite, etc. There was no history of 
gastrointestinal bleeding. The patient did not review gastroscopy as directed by the doctor's orders. The patient denied a 
history of hypertension, diabetes, atrial fibrillation or syncope.

https://www.wjgnet.com/1949-8462/full/v16/i9/531.htm
https://dx.doi.org/10.4330/wjc.v16.i9.531


She LQ et al. DCB angioplasty for STEMI

WJC https://www.wjgnet.com 533 September 26, 2024 Volume 16 Issue 9

Personal and family history
Divorced, with one child. The patient smoked 40 cigarettes per day, on average, for 20 years. A history of alcohol consum-
ption, drug addiction, and a family history of premature coronary heart disease were not recorded.

Physical examination
The patient’s temperature was 36.3 °C, pulse velocity was 82 beats/minute, respiration rate was 20 breaths/minute, and 
blood pressure was 16/8.66 kPa (120/65 mmHg). His weight was 77 kg, and his height was 172 centimeters. Acute 
painful facial expressions. There was no jugular vein distention. No dry or moist rales were audible in either lung. The 
cardiac border was normal. No murmurs were detected in any of the valve auscultation areas. No edema was found in 
either lower extremity. No other special conditions exist.

Laboratory examinations
On the day of admission, the following test results were recorded: Plasma D-dimer level, 0.004 µg/mL; NT-proBNP level, 
523.2 pg/mL; total cholesterol level, 4.59 mmol/L; triglyceride level, 3.48 mmol/L; high-density lipoprotein cholesterol 
level, 0.98 mmol/L; low-density lipoprotein cholesterol level, 2.37 mmol/L; potassium level, 3.04 mmol/L; sodium level, 
143.7 mmol/L; chloride level, 106.1 mmol/L; total calcium level, 2.24 mmol/L; inorganic phosphorus level, 0.86 mmol/L; 
magnesium level, 0.92 mmol/L; random blood glucose level, 9.8 mmol/L; white blood cell count, 14.97 × 109/L; red blood 
cell count, 5.10 × 1012/L; hemoglobin level, 173.0 g/L; platelet level, 174 × 109/L; C-reactive protein level, 0.98 mg/L; urea 
level, 5.54 mmol/L; creatinine level, 74.6 μmol/L; uric acid level, 290.30 μmol/L; and estimated glomerular filtration rate, 
89.64 mL/min/1.73 m2. Liver function and thyroid function were normal. The next day, the electrolyte re-examination 
was normal, urine glucose was positive (+), and fecal occult blood was weakly positive (±). The peak value of troponin 
(105204 pg/mL at 7.62 hours after onset) increased (Figure 1).

Imaging examinations
The patient's baseline ECG on January 29, 2018 shows sinus rhythm with a pulse rate of 86 beats per minute. The T waves 
are flattened in leads I, AVL, and V2 to V6 (Figure 2A). Within the first 3 minutes of the initial assessment in the 
emergency room, the ECG showed significant changes. Atrial fibrillation with coupled premature ventricular 
contractions was observed, along with ST-segment depression in leads II, III, and AVF and ST-segment elevation in leads 
V1-V4. Additionally, there were suspicious ST-segment elevations and electrical alternans in leads aVR and aVL 
(Figure 2B). The atrial fibrillation self-terminated, and sinus rhythm returned, with second-degree type 1 atrioventricular 
block (Figure 2C) and torsades de pointes ventricular tachycardia (Figure 2D). There was spontaneous conversion to a 
stable sinus rhythm with a heart rate of 82 beats per minute, and ST-segment elevation was observed in leads I, AVL, and 
V1-V5 (Figure 2E).

Further diagnostic work-up
Coronary angiography revealed subtotal occlusion of the proximal segment of the anterior descending artery (Figure 3A). 
After conventional balloon angioplasty (Figure 3B), the target lesion exhibited elastic retraction with approximately 70% 
residual stenosis (Figure 3C). Cutting balloon angioplasty (CBA) was performed (Figure 3D), and the postoperative 
residual stenosis was approximately 20% (Figure 3E). Eventually, drug balloon dilation was administered (Figure 3F), 
and the postoperative residual stenosis rate was approximately 40% (Figure 3G, Figure 4A).

The chest X-ray on June 27 showed enhanced lung markings in both lungs and a tortuous aorta, and the echocar-
diogram revealed a slightly enlarged left ventricle (LVDd 53 mm) and decreased left ventricular diastolic function, 
normal left ventricular systolic function (EF 58.57%).

FINAL DIAGNOSIS
Based on the patient’s medical history, the alterations noted on the ECG, the variations in the troponin level and the 
results of coronary angiography, a diagnosis of acute anterolateral STEMI was confirmed.

TREATMENT
In the emergency department
The patient was administered the following medications: 300 mg of enteric-coated aspirin, 180 mg of ticagrelor, 40 mg of 
atorvastatin calcium, and 4000 units of intravenous unfractionated heparin.

During the PPCI procedure
Systemic heparinization (5000 IU of unfractionated heparin) was performed, and the patient received 20 milligrams of 
recombinant human prourokinase (rhPro-UK), a thrombolytic agent, via a 5-Fr Tiger (TIG) diagnostic catheter and then 
underwent predilation with a TREK 2.5 mm × 15 mm balloon for the lesion in the proximal segment of the anterior 
descending artery. The balloon was inflated to pressures of 12-18 atm for 55-100 seconds to ensure full dilation. However, 
subsequent imaging revealed significant recoiling at the stenotic site and approximately 70% residual stenosis, indicating 
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Figure 1 Dynamic trend of the troponin level. The peak value appears at 7.62 hours after onset.

the requirement for a cutting balloon (Boston Scientific FlextomeTM Cutting Balloon, 3.0 mm × 6 mm) at pressures of 6-8 
atm for 55-100 seconds to reduce the residual stenosis to approximately 20%. Finally, a paclitaxel drug-eluting balloon 
(PDEB) (QINGZHOU Bingo DEB3020) was inflated to a pressure of 16 atm for 98 seconds. In the end, the residual 
stenosis was approximately 40%. The immediate net gain was 2.8 mm after pretreatment and 2.3 mm after the procedure, 
increasing the minimum diameter of the lumen. After each balloon dilation, 200 micrograms of sodium nitroprusside 
were promptly administered to prevent no-reflow, and the total dose was 1600 micrograms. At the end of the PPCI, there 
was no significant target vessel dissection, and the TIMI flow was grade 3 (Figure 3G, Figure 4A).

Treatment after the PPCI
Starting two hours after the PPCI, 0.6 mL of enoxaparin was injected subcutaneously, and then twice a day thereafter. 
Subsequently, enteric-coated aspirin at 100 mg/d, clopidogrel bisulfate at 75 mg/d, benazepril hydrochloride at 2.5 mg/
d, metoprolol tartrate extended release at 12.5 mg/d, and rosuvastatin calcium at 10 mg/d were administered.

Treatment after discharge
Metoprolol tartrate sustained-release tablets at 25 mg/d, and atorvastatin calcium at 10 mg/d were administered. The 
remaining oral medications were approximately the same as those used during hospitalization.

OUTCOME AND FOLLOW-UP
The patient’s chest pain was significantly relieved after the completion of conventional balloon predilation. The ECG 
showed a normal rhythm after the operation. No complications, such as arrhythmia, heart failure, or bleeding, were 
observed. The troponin level peaked earlier. The patient was discharged on the 10th day after the operation.

After discharge, the patient took the medicine as prescribed. The patient quit smoking after coronary intervention but 
resumed smoking 4 months later. Occasionally, there was discomfort in the precordial region. The patient stopped taking 
the drugs prescribed for coronary heart disease in February 2023. On June 16, 2023, reexamination disclosed a low-
density lipoprotein cholesterol level of 1.63 mmol/L. On June 19, the echocardiogram indicated an enlarged left ventricle 
(LVDd 55 mm) and decreased left ventricular diastolic function, normal left ventricular systolic function (EF 57.73%). At 
the 4-year follow-up, the residual stenosis of the target lesion was approximately 25%, with a long-term net luminal gain 
of 3.00 mm, and no adverse events occurred, indicating excellent long-term outcomes (Figure 4B).

DISCUSSION
Our patient was a 54-year-old individual who necessitated a PPCI. The parameters needed to evaluate the patient’s risk of 
bleeding due to dual antiplatelet therapy could not be assessed before the operation; however, the patient reported a 
history of gastric ulcers. For patients with gastric ulcers, the risk of bleeding due to dual antiplatelet therapy increases 
significantly. We predicted that this patient had a high risk of bleeding. Therefore, after discussion with the patient, we 
decided to use a stentless technique (Leave Nothing Behind).

In cases of STEMI, the thrombi burden differs. The presence of thrombi limits the contact between the drug coating 
(paclitaxel) on the surface of the balloon and the vascular endothelium, thus decreasing the efficacy of the DCB, 
increasing the risk of no-reflow, and ultimately influencing the long-term efficacy of treatment. Therefore, the application 
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Figure 2 Transient evolution of electrocardiogram in hyperacute myocardial infarction. A: Baseline electrocardiogram (ECG) on January 29, 2018; 
B and C: Initial emergency ECG at 11:38 on June 24, 2019, showing atrial fibrillation with ST-segment elevation or depression in some leads, ventricular premature 
beats, and spontaneous conversion of atrial fibrillation to sinus rhythm with second-degree type I atrioventricular block within one minute; D and E: ECG during 
syncope at 11:40 on June 24, 2019, showing torsades de pointes ventricular tachycardia (TdP), with TdP lasting approximately ten seconds before spontaneous 
conversion to sinus rhythm with ST-segment elevation or depression in some leads.

of DCBs in the treatment of STEMI patients is limited, and data on the use of DCBs[2-5] in PPCIs are limited. Researchers 
use DCBs after thrombus aspiration. However, thrombus aspiration cannot improve clinical outcomes[6,7] and may 
increase the risk of stroke[8]. Therefore, on the basis of conventional dual antiplatelet and anticoagulant therapy, we 
injected a small dose of a new thrombolytic agent (rhPro-UK) into the target side vessel through a TIG catheter before the 
percutaneous coronary intervention (PCI) to diminish the thrombus burden.

rhPro-UK is a specific plasminogen activator. In China, it has been approved for the treatment of acute myocardial 
infarction. rhPro-UK is the precursor of urokinase. rhPro-urokinase is inert in plasma and does not form covalent 
complexes with protease inhibitors in plasma. It is a non-tissue-type plasminogen activator. Its structure is a single 
peptide chain with a relatively long half-life, and it can continuously exert thrombolytic effects. At present, there is no 
guideline or consensus on the optimal method of intracoronary thrombolysis. Judging from limited data (Table 1), the 
intracoronary administration of a low dose of rhPro-UK is safe and effective and does not increase the risk of bleeding in 
patients with STEMI undergoing PPCIs. In the literature[9-16], predilated balloons with punctured membranes, 
microcatheters, mother-child catheters, and aspiration catheters are used to deliver rhPro-UK (10-20 mg) to the distal and 
proximal segments of the target lesion as well as the target point. These tools are used mostly during the operation (after 
the guide wire passes through and before stent implantation) (Table 1). This approach seems to be more accurate and 
efficient. However, the half-life of rhPro-UK is approximately 1.9 hours. In addition to taking effect immediately when 
the thrombus is in direct contact with the drug, a large part of the drug will inevitably participate in countless systemic 
circulations. Therefore, there may be no need for "targeted" drug administration. Administering the drug before the PCI 
instead of after the guidewire has passed through and the balloon has been dilated, is the most time-saving approach. For 
patients with STEMI, we exclude any contraindications for thrombolysis before the PCI, prepare for intracoronary 
thrombolysis, and once a high thrombus burden is confirmed during coronary angiography, we start the intracoronary 
thrombolysis procedure on the target side of the coronary artery and deliver the drug through the TIG catheter. Due to 
the presence of side holes, some rhPro-UK enters the bloodstream immediately after being injected through the TIG 
catheter. The TIG catheter allows quick drug delivery, so the onset of action is shortened. Moreover, it may also reduce 
the risks of thrombus displacement and distal embolization caused by the delivery of guide wires and catheters. When a 
TIG catheter is used, no additional consumables are needed for drug delivery, and the reperfusion time is shortened. In 
accordance with our previous application experience, 20 mg of rhPro-UK can be used to reopen acutely occluded blood 
vessels within 3 minutes at the shortest. Therefore, during the period of preparation for the PCI after coronary 
angiography is completed, the blood flow in the target vessels of some patients is restored. When the rhPro-UK is utilized 
in coronary arteries, thrombus aspiration is rarely needed and tirofiban is almost never required. We believe that 
compared with the other methods in Table 1, the theoretical advantages are obvious, but the short-term and long-term 
efficacies need to be further clarified by relevant randomized controlled studies.
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Table 1 Comparison of studies on the intracoronary administration of recombinant human prourokinase in ST-segment elevation 
myocardial infarction patients

Ref. Infusion route of rhPro-UK Timing of infusion of 
rhPro-UK

rhPro-UK 
dosage 
(mg)

rhPro-UK input 
target lesion 
location

rhPro-UK Input possible 
additional consumables

Wu et al
[9]

Thrombus aspiration via a catheter After thrombus aspiration 10 D Thrombus aspiration

Jiang et 
al[10]

Puncture the balloon catheter 
membrane with a needle

After balloon catheter dilation 10 D No

Geng et 
al[11]

Puncture the balloon catheter 
membrane with a needle

After balloon catheter dilation 10 D No

Huang et 
al[12]

Intracoronary catheter After thrombus aspiration and 
predilation and before stent 
implantation

20 P Thrombus aspiration et al

Wang et 
al[13]

Thrombus aspiration via a catheter After thrombus aspiration 20 P Thrombus aspiration

Cao et al
[14]

Thrombus aspiration via a catheter After thrombus aspiration 10 T Thrombus aspiration

Ma et al
[15]

Microcatheter via a catheter After thrombus aspiration and 
before stent implantation

20 P Microcatheter

Fu et al
[16]

Microcatheter/child-in-mother 
catheter and/or pierced balloon via a 
catheter

After the guide wire passes 10-20+1 T Microcatheter/child-in-mother 
catheter and/or pierced balloon

1Each injection dose of anisodamine was 4 mg.
D: Occlusion of the distal segment of the target vessel; P: Proximal to the infarct-related lesion; T: Target lesion location; rhPro-UK: Recombinant human 
prourokinase.

In the early stages, a significant drawback of percutaneous transluminal coronary angioplasty (PTCA) was acute 
occlusion and constrictive remodeling of the target vessel after PCI. Drug-coated balloon angioplasty (DBA) is linked to 
the same pain points, so comprehensive improvements in drugs, consumables, and techniques are needed. Moreover, 
researchers have limited experience in using DBA for de novo coronary lesions and large vessel lesions and particularly 
limited experience in using DBA for treating STEMI, as most cases represent the tentative use of DBA in a small number 
of patients with a high risk of bleeding. We believe that modern PTCA is significantly different from traditional PTCA. 
Specifically, alterations in dual antiplatelet drugs and standardized anticoagulation measures have reduced the risk of 
occlusion caused by thrombosis. However, there remains a risk of acute and chronic occlusion caused by elastic recoil and 
constrictive remodeling. There are limited measures to decrease this risk. The use of nitrates and calcium channel 
antagonists may have a preventive effect. Other factors that may induce coronary artery spasm need to be evaded.

CBA can effectively reduce elastic recoil after balloon inflation[17], reduce high-risk dissection and residual stenosis, 
and lower the target vessel revascularization rate[18], thereby overcoming acute elastic recoil after traditional balloon 
angioplasty (TBA). Especially in cases of complex lesions such as calcification and fibrosis, CBA may increase the lumen 
diameter and more effectively restore blood flow. CBA can neatly cut the vascular endothelium and subendothelial 
tissue, thereby reducing or controlling the progression of dissection and increasing the likelihood that the DCB will pass 
and therefore make direct contact with the drug on the surface of DCBs and the subendothelial tissue of blood vessels, 
playing a synergistic role in exerting the effect of DCBs and reducing the long-term risk of restenosis. On the basis of our 
clinical practice, the results of different PTCA and stentless techniques for different target lesions in the same patient 
significantly differ. TBA + CBA + DBA is superior to TBA + DBA, which is superior to TBA only.

The application of DCBs in the treatment of de novo coronary artery lesions remains controversial[1], with most 
studies focusing on the application of such balloons in the treatment of lesions in coronary vessels with diameters less 
than 2.75 mm. Clinical trials[19] have demonstrated that DCBs are noninferior to drug-eluting stents (DESs) in terms of 
the incidence of major cardiovascular events within the first 12 months after treatment. However, the safety and efficacy 
of DCBs in the treatment of new coronary lesions with diameters greater than 3 mm remain unclear[20]. Nakamura et al
[21] compared the feasibility of DESs and paclitaxel-coated balloons (PCBs) angioplasty in treating large coronary vessels 
with de novo coronary lesions [reference vessel diameter (RVD) ≥ 2.75 mm pre- or post-procedure] and reported a late 
lumen gain of 44.1% in the PCBs group over a 4-year follow-up period.

Herein, we have reported the case of a young patient with STEMI and a history of gastric ulcers. The initial ECG 
indicated notable instability. For patients with new coronary artery lesions, a high risk of bleeding, and a RVD > 3 mm, a 
PPCI is regarded as challenging. In particular, whether patients can tolerate long-term dual antiplatelet therapy after 
surgery is a question that must be considered. After discussion with the patient, we administered a low dose of a third-
generation thrombolytic agent (rhPro-UK) to clear the coronary artery thrombus[9,22]. By using a cutting balloon to 
reduce elastic recoil after conventional predilation of the target vessel combined with PDEB angioplasty, satisfactory 
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Figure 3 Procedure of target vessel operation. A: Subtotal occlusion with thrombus formation in the proximal segment of the left anterior descending artery; 
B: Predilation using a TREK 2.5 mm × 15 mm balloon; C: Significant recoil at the stenotic site; D: Predilation using a Boston Scientific FlextomeTM Cutting Balloon 3.0 
mm × 6 mm; E: Approximately 20% residual stenosis after predilation; F: Dilation using a paclitaxel drug-eluting balloon (QINGZHOU Bingo DEB3020); G: 
Approximately 40% residual stenosis.

short-term and long-term effects were achieved. The minimum diameter of the lumen increased by 2.8 mm before 
treatment and 2.3 mm after the operation. No complications emerged during or after the operation. Although the 
incidence of immediate residual stenosis was approximately 40%, the 4-year follow-up revealed good long-term effects, 
and no late lumen loss occurred[23].

Positive remodeling at the proximal and distal ends of the target lesion, along with negative remodeling of the target 
lesion itself, resulted in an unnatural and incongruous appearance of the proximal segment of the anterior descending 
artery after the procedure. Nevertheless, at the 4-year follow-up, significant positive remodeling of the target lesion was 
observed[24], and mild positive remodeling at both ends made the target lesion and its surrounding areas appear smooth. 
The vascular lumens at the proximal end of the target lesion, the target point, and the distal end of the target lesion were 
compared, and the net gains after 4 years were 0.26 mm, 3.00 mm, and 0.17 mm, respectively. The morphology of the 
target vessel was almost normal (Figure 4). This may be an important reason why the patient stopped taking medicine 
and smoked again in the later stage without adverse events. Since the patient did not undergo stent implantation and the 
morphology and function of the target vessel returned to normal, relevant drug treatment can be reduced, thereby 
reducing the risk of dual antiplatelet therapy required for stents and drug withdrawal in the later stage[25]. Notably, 
DCBs should not be used in target lesions with significant thrombi in myocardial infarction patients, as doing so may 
inhibit drug delivery to the vessel wall[26]. We employed rhPro-UK to clear the thrombus in the target lesion as a 
preparatory step for further treatment. Previously, DCBs were only recommended for the treatment of small vessel 
lesions, in-stent restenosis, patients at high risk of bleeding, and other special populations. However, more indications 
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Figure 4 Comparison of the left coronary angiography images obtained in the same position. A: On June 24, 2019, the residual stenosis in the 
proximal segment of the left anterior descending artery (LAD) after the primary percutaneous coronary intervention was approximately 40%, and the net lumen gain at 
the site of the most substantial stenosis was approximately 2.3 mm (RAO 30.0°, CAU 30.0°); B: On June 19, 2023, approximately 25% residual stenosis was 
observed in the proximal LAD, and the net lumen gain at the site of the most substantial stenosis was approximately 3.0 mm (RAO 30.4°, CAU 29.9°).

have been added[26] despite limited knowledge on the use of DCBs for de novo coronary lesions in large vessels. In cases 
of elastic recoil or severe dissection, stent implantation was performed[27]. In this case, with the occurrence of elastic 
recoil after predilation, the residual stenosis was < 30% after a cutting balloon was used. Although elastic recoil recurred 
after PDEB, the post-procedure residual stenosis was > 30%[26,28], thus alternative interventional treatment should be 
contemplated. However, in this case, no further intervention was considered. At the 4-year follow-up, stenosis of the 
target lesion was approximately 25%, indicating a favorable late net increase in the lumen diameter. While the clinical 
outcomes at 2 years after nonstent DCB angioplasty are excellent for patients with residual stenosis < 50%[3], we believe 
that patients with 30–50% residual stenosis should undergo functional assessment. Unfortunately, neither FFR nor iFR 
was measured to further confirm whether residual stenosis was significant[29]. Evidence obtained from our clinical 
practice shows that standardized DCB treatment is beneficial for bifurcation lesions, large coronary artery PCI, and 
complex coronary interventions. We expect that precise and functional assessments of the coronary artery can be used to 
guide DCB treatment, especially for large vessel lesions.

CONCLUSION
The utilization of a new-generation intracoronary thrombolytic agent for thrombus clearance in target lesions, followed 
by thorough predilation (including CBA) and PDEB angioplasty, is a feasible PPCI strategy for young STEMI patients at 
high risk of bleeding (including patients with large vessel lesions). This combination has a synergistic effect and is worthy 
of further study.
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