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Background: The treatment of patients with severe pulmonary embolism 

complicated by intracerebral hemorrhage is challenging: anticoagulation or 

thrombolysis, essential for treating pulmonary embolism, can substantially 

worsen intracranial hemorrhage and threaten life.

Case presentation: We report a case of a 78-year-old female who developed 

hemorrhagic transformation following acute ischemic stroke, complicated by 

massive pulmonary embolism and rapidly progressing to shock. In this case, 

emergent percutaneous mechanical thrombectomy was successfully 

performed under a zero-anticoagulation and zero-thrombolysis strategy, 

resulting in hemodynamic stabilization.

Conclusion: This case provides valuable evidence supporting the feasibility of 

purely mechanical percutaneous intervention in high-risk, complex 

clinical scenarios.
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Introduction

Ischemic stroke is usually caused by arterial occlusion in the central nervous system 

and remains one of the leading causes of death and disability worldwide. Hemorrhagic 

transformation (HT), defined as the extravasation of blood into ischemic tissue, is a 

serious complication that worsens outcomes and increases mortality (1). Notably, 

some studies suggest that hemorrhagic transformation within the infarcted area 

represents a natural pathophysiological process (2). For patients with HT, continuing 

anticoagulation therapy may be reasonable depending on the specific clinical context 

and indications for anticoagulation (3). However, when intracranial hemorrhage shows 

a clear “progressive”pattern, any form of anticoagulation or thrombolytic therapy is 

generally considered absolutely contraindicated, as it may precipitate catastrophic 
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symptomatic bleeding. Currently, clinical guidelines lack explicit 

recommendations regarding whether and when to resume 

antithrombotic therapy in patients with hemorrhagic 

transformation, particularly when the bleeding is still evolving. 

This gap in guidance leaves clinical decision-making largely 

dependent on individualized risk assessment.

This report presents a highly challenging and critical case. A 

78-year-old woman with a history of atrial fibrillation on long- 

term apixaban therapy developed acute middle cerebral artery 

occlusion. She underwent successful percutaneous mechanical 

thrombectomy, but subsequently experienced progressive 

hemorrhagic transformation within the infarcted region. In 

response, all anticoagulant medications were immediately 

discontinued. Paradoxically, during this period of strict 

antithrombotic avoidance mandated to prevent hemorrhage 

progression, the patient suffered a massive acute pulmonary 

embolism, plunging her into a profound therapeutic dilemma 

between “progressive intracranial hemorrhage” and “fatal 

systemic thromboembolism.”Conventionally, the cornerstone 

treatment for pulmonary embolism—systemic anticoagulation or 

thrombolysis—was absolutely contraindicated in this scenario 

due to the presence of active intracranial bleeding. Faced with 

this impasse, a multidisciplinary team formulated and 

successfully executed a fully percutaneous, purely mechanical, 

life-supporting strategy without the use of any anticoagulants or 

thrombolytics (“zero anticoagulation, zero thrombolysis”). The 

pulmonary thrombus was effectively removed through 

mechanical aspiration thrombectomy, followed by the placement 

of an inferior vena cava filter to prevent recurrent embolization. 

This case provides an innovative therapeutic paradigm and 

decision-making framework for managing such extreme 

situations in the absence of guideline-based recommendations, 

where two life-threatening risks coexist.

Case presentation

A 78-year-old woman presented to our emergency department 

with acute speech disturbance and left-sided weakness. The onset 

was unwitnessed. Her last known well time was approximately 6 h 

prior to arrival. She was found by her family already collapsed and 

symptomatic at home about 10 min before presentation. Her past 

medical history included hypertension, atrial fibrillation, diabetes 

mellitus, and previous ischemic stroke. She had been on long-term 

oral anticoagulation therapy with apixaban. A non-contrast head 

CT scan at a local hospital revealed right frontotemporal 

infarction. Because of the contraindication to thrombolytic 

therapy due to chronic apixaban use, she was transferred to our 

hospital for further management.

On admission, her vital signs were: temperature 36.3°C, pulse 

68 bpm, respiratory rate 20 breaths/min, and blood pressure 85/ 

61 mmHg. It is important to note that this relative hypotension 

was iatrogenic, secondary to the administration of intravenous 

urapidil for blood pressure control prior to the definitive 

diagnosis of stroke. The patient had a known history of 

hypertension.She was alert but had slurred speech. Pupils were 

equal and reactive to light (2.5 mm in diameter). Both eyes 

deviated to the right. The left nasolabial fold was shallow, 

tongue deviated to the left, and gag re:ex was present and 

symmetrical. Muscle strength was grade 0 in the left upper limb 

and grade 2 in the left lower limb, while grade 5 in the right 

limbs. Muscle tone was normal. Tendon re:exes were 

symmetrical, Babinski sign was positive on the left and negative 

on the right. Neck was supple, and Kernig’s sign was negative. 

Emergency cerebral angiography confirmed right middle 

cerebral artery (M1 segment) occlusion with a D-dimer level of 

0.20 mg/L. Post-procedural imaging assessment estimated the 

volume of the ischemic stroke to be approximately 

194.715 cm3.The patient underwent percutaneous mechanical 

thrombectomy, achieving successful vascular recanalization. 

Postoperatively, she received anticoagulation (low-molecular- 

weight heparin/rivaroxaban) and supportive care.

On postoperative day 4, the patient became progressively 

somnolent. A follow-up non-contrast head CT revealed new 

high-density areas in the infarcted region, suggestive of 

hemorrhagic transformation (Figure 1A). All anticoagulants 

were immediately discontinued. By postoperative day 6, repeat 

non-contrast head CT scans showed progressive expansion of 

the hemorrhage (Figure 1B). During this period, all forms of 

antithrombotic therapy were strictly avoided. The confirmed and 

progressive nature of the intracranial hemorrhage rendered 

systemic anticoagulation and thrombolysis absolutely 

contraindicated. By postoperative day 12, non-contrast head CT 

showed slight reduction of hemorrhage (Figure 1C). However, 

on postoperative day 17, the patient’s condition suddenly 

deteriorated, with acute severe dyspnea. Under nasal oxygen 

supplementation, pulse oxygen saturation (SpO2) dropped to 

92% and continued to decline. Even after switching to face- 

mask oxygen (6 L/min), SpO2 further decreased to 85%, 

accompanied by severe hypotension (85/57 mmHg), requiring 

aggressive vasopressor support with norepinephrine (up to 

0.8 μg/kg/min) and dopamine (up to 6 μg/kg/min) to maintain a 

systolic blood pressure above 90 mmHg. The patient developed 

refractory hypoxemia and circulatory failure, requiring 

vasopressor support to maintain hemodynamic stability. 

Laboratory results revealed a sharp rise in D-dimer to 11.78 mg/ 

L. Echocardiography demonstrated severe right heart strain with 

failure, evidenced by a pulmonary artery systolic pressure of 

65 mmHg, a reduced TAPSE of 12 mm, and right atrial 

enlargement (55 × 50 mm). Lower extremity duplex 

ultrasonography confirmed thrombosis in the left femoral and 

popliteal veins. Emergency CT pulmonary angiography (CTPA) 

demonstrated multiple filling defects in both pulmonary arteries, 

with large thrombi in the right main pulmonary artery and its 

major branches (Figures 2A,B). Simultaneous non-contrast head 

CT confirmed right frontotemporoparietal and basal ganglia 

infarction with hemorrhagic transformation, showing increased 

hemorrhagic extent (Figure 1D).

Given the hemodynamic collapse and imaging findings, the 

patient was diagnosed with life-threatening high-risk (massive) 

pulmonary embolism concurrent with progressive intracranial 

hemorrhage—posing a lethal therapeutic paradox: systemic 
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thrombolysis or anticoagulation was urgently indicated for PE, yet 

absolutely contraindicated due to evolving intracranial bleeding. 

After an emergency multidisciplinary discussion, the team 

decided to proceed with emergency intubation under general 

anesthesia and a “zero-drug” purely mechanical endovascular 

strategy. The interventional plan included bilateral lower- 

extremity venography, inferior vena cava (IVC) venography, 

pulmonary angiography, mechanical aspiration thrombectomy, 

and IVC filter placement. Considering the ongoing intracranial 

hemorrhage, no heparin or thrombolytic agents (e.g., urokinase) 

were administered at any stage. Intraoperative angiography 

revealed large thrombi in the left deep veins and bilateral 

pulmonary arteries. Using a large-bore sheath (20 F) and 

thrombectomy system (CX20), extensive mechanical aspiration 

thrombectomy was performed on both pulmonary arteries, 

successfully removing massive thrombi. Acute hypotension 

ensued, primarily attributable to obstructive shock from massive 

pulmonary embolism. This hemodynamic instability may have 

been further aggravated by reperfusion-related pulmonary 

vascular injury and transient right ventricular dysfunction 

following rapid thrombus removal. It was promptly managed 

with vasopressor support, leading to stabilization. An IVC filter 

was placed to prevent recurrent embolism from lower-extremity 

thrombi. Following mechanical thrombectomy, the patient was 

transferred to the intensive care unit. Her immediate 

postprocedural blood pressure was 92/65 mmHg, requiring 

continued support with norepinephrine (0.8 µg/kg/min) and 

dopamine (6 µg/kg/min). A marked improvement in 

oxygenation was observed, with the arterial partial pressure of 

oxygen (PaO2) increasing from 64 mmHg pre-procedure to 

84 mmHg post-procedure. The most direct hemodynamic 

evidence of procedural efficacy was a significant reduction in the 

pulmonary artery systolic pressure, measured invasively during 

the procedure, from 67 mmHg pre-thrombectomy to 28 mmHg 

immediately post-thrombectomy. This confirmed substantial 

relief of the right ventricular pressure overload. Due to the high 

doses of vasopressors required at the peak of shock, weaning 

was gradual; all vasopressor support was successfully 

FIGURE 1 

Non-contrast head CT images. (A) Day 4 after cerebral thrombectomy: initial development of patchy high-density areas (arrows), indicative of early 

hemorrhagic transformation. (B) Day 6 after cerebral thrombectomy: progressive expansion and coalescence of the hemorrhage (arrows). (C) Day 12 

after cerebral thrombectomy: slight reduction in the size and density of the hemorrhage (arrows). (D) Day 17 after cerebral thrombectomy (pre- 

pulmonary intervention): re-expansion of the hemorrhage (arrows). (E) Day 7 after pulmonary thrombectomy: stability of the intracranial 

hemorrhage, confirming no procedure-related exacerbation (arrows).
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discontinued by postoperative day 3. The procedural blood loss 

and hemodilution were re:ected in a drop in hemoglobin (from 

138 g/L to 93 g/L) and albumin (from 38.1 g/L to 19.1 g/L) 

levels, which were managed with transfusion of 2 units of 

packed red blood cells and 40 g of albumin. The patient’s 

respiratory function improved steadily, allowing for extubation 

on postoperative day 2.

Follow-up CT pulmonary angiography on postoperative day 7 

showed that most pulmonary thrombi had been removed and 

blood :ow significantly improved (Figures 2C,D). Repeat non- 

contrast head CT confirmed that the intracranial hemorrhage 

had not worsened after the procedure (Figure 1E), 

demonstrating the safety of the purely mechanical strategy. The 

patient’s condition gradually stabilized, and she was transferred 

to the rehabilitation department for continued treatment and 

the patient was ultimately discharged in a stable condition with 

significant neurological improvement. She was alert, able to eat 

independently, and had regained partial motor function (left 

upper limb: grade 3; left lower limb: grade 4). Her 

cardiopulmonary function had returned to baseline.

Discussion

The scenario of “progressive hemorrhagic transformation after 

ischemic stroke complicated by high-risk pulmonary embolism” 

presents clinicians with an extreme therapeutic dilemma. On 

one hand, active intracranial hemorrhage constitutes an absolute 

contraindication to any form of anticoagulation or thrombolysis; 

on the other hand, circulatory collapse caused by pulmonary 

embolism urgently requires reperfusion therapy to save the 

patient’s life. This paradox is recognized in current major 

guidelines as one of the most challenging clinical situations.

Authoritative guidelines clearly state that active intracranial 

bleeding is an absolute contraindication to both systemic and 

catheter-directed thrombolysis (4, 5). In patients with high-risk 

pulmonary embolism where thrombolysis is contraindicated, 

guidelines consistently recommend pure mechanical 

thrombectomy or surgical embolectomy as alternative 

reperfusion strategies (5). The clinical decision-making in this 

case strictly adhered to this core principle. Notably, while 

guidelines recommend mechanical thrombectomy, they provide 

FIGURE 2 

CT pulmonary angiography images. (A,B) Axial CTPA images on day 17 after cerebral thrombectomy (at presentation of PE): large filling defects 

(arrows) are seen occluding the right main pulmonary artery and its branches, diagnostic of acute massive PE. (C,D) Follow-up axial CTPA 

images on day 7 after pulmonary aspiration thrombectomy: near-complete resolution of the previously seen filling defects, indicating successful 

mechanical thrombus removal and restoration of pulmonary arterial flow.
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little detail regarding its implementation and safety under 

conditions of “zero anticoagulation.” The value of this case lies 

not only in following the broad guideline recommendation but 

also in providing practical technical details and safety validation 

through successful execution.

The primary risk of performing interventional procedures in 

the context of progressive post-stroke hemorrhage is iatrogenic 

exacerbation of bleeding. The successful implementation of a“zero 

anticoagulation/zero thrombolysis” strategy in this case relied on 

two critical premises. First, precise anatomical safety assurance: 

preoperative echocardiography ruled out right-to-left shunts such 

as a patent foramen ovale (PFO). This assessment was crucial, 

ensuring that any thrombi dislodged during procedures (e.g., 

lower-extremity venography, pulmonary artery aspiration) 

remained confined to the right heart and pulmonary circulation, 

thereby preventing paradoxical embolism into the systemic 

circulation (e.g., cerebral paradoxical embolism). This 

fundamentally eliminated the anatomical basis for procedure- 

induced new cerebral infarction. Second, The procedure was 

performed using the domestically developed Tendvia® system. A 

20 F large-lumen aspiration catheter (outer diameter: 6.7 mm, 

inner diameter: 6.0 mm) with an ultra-soft distal tip was 

advanced over a 0.035-inch guidewire. This aligns with the 

established principle that large-bore aspiration devices, such as 

the FlowTriever system, can achieve rapid thrombus extraction 

and significantly shorten procedural time compared to 

pharmacologic thrombolysis (6). Although our center utilized the 

Tendvia® system, its design philosophy and mechanism of action 

are analogous to these high-efficiency aspiration platforms (7). 

Throughout the procedure, the sheath was continuously :ushed 

with normal saline; no heparin or other anticoagulant was 

administered. Manual aspiration was executed using a high- 

volume (60 mL) locking syringe. The core thrombectomy phase 

was efficiently completed within approximately 15 min (total 

procedure time: 72 min). This shorter procedure duration 

theoretically reduces the window for device-related thrombosis 

under anticoagulant-free conditions. This purely mechanical, 

aspiration-based approach also minimizes repeated mechanical 

manipulation or pharmacologic injury to the vessel wall, thereby 

maximizing procedural safety. Third, Notably, and consistent with 

the theoretical concern, some fresh thrombi were aspirated 

intraoperatively, which validated the risk of acute device-related 

thrombosis in the absence of systemic anticoagulation. Crucially, 

these thrombi were limited in amount and were promptly and 

effectively cleared by the high-:ow aspiration system, 

demonstrating the system’s capability to manage this inherent risk 

and maintain procedural success.” Importantly, they did not 

impede successful reperfusion of the pulmonary artery trunk nor 

compromise final hemodynamic stabilization.

Recent case reports have described different treatment 

strategies for patients facing a similar therapeutic dilemma. 

These include low-dose catheter-directed thrombolysis combined 

with mechanical thrombectomy, as reported by Poster (8) and 

Hoffman (9), mechanical thrombectomy performed under 

systemic anticoagulation as described by Yash (10) and William 

(11), and surgical embolectomy supported by VA-ECMO 

without anticoagulation, as reported by Brian (12). While these 

approaches may be appropriate in selected clinical settings, each 

carries inherent limitations when active or progressive 

intracranial hemorrhage is present.

The present case highlights a distinct and clinically important 

alternative. In a patient with life-threatening high-risk pulmonary 

embolism and progressive intracranial hemorrhage—where both 

anticoagulation and thrombolysis are absolutely contraindicated— 

purely mechanical, percutaneous pulmonary thrombectomy 

performed under a strict “zero anticoagulation/zero thrombolysis” 

strategy achieved rapid hemodynamic stabilization. After careful 

exclusion of intracardiac right-to-left shunts, this minimally 

invasive approach provided effective reperfusion while avoiding 

the additional risks associated with systemic anticoagulation, 

thrombolytic therapy, surgical intervention, or ECMO support. 

This case underscores that, in carefully selected patients, zero- 

drug mechanical thrombectomy may represent a feasible and life- 

saving option in one of the most challenging clinical scenarios 

encountered in contemporary practice.

Conclusion

This case demonstrates that a purely mechanical aspiration 

thrombectomy strategy can be a lifesaving therapeutic option for 

patients with a massive pulmonary embolism when anticoagulation 

is contraindicated due to concurrent intracranial hemorrhage.
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