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Treatment challenges in patients with early acute
massive pulmonary thrombosis embolism (PTE)
after lung cancer surgery

A case report
Jian Shen, MD?, Mi Zhou, MD®, Weihua Shao, MD®, Haiyun Dai, MD®"

Abstract \\
Introduction: Early acute massive pulmonary thrombosis embolism (PTE) after lung cancer surgery is one of the most fatal surgical |
complications. It is often accompanied by shock and hypotension, with high mortality rate. Due to surgical wounds, patients with
early acute massive PTE after lung cancer surgery have a high risk of thrombolytic bleeding, which renders treatment more
challenging and there is currently no standard protocol on how to safely and effectively treat these patients in the clinic.

Patient concerns: A 66-year-old woman after video-assisted thoracoscopic surgery for lung cancer, experienced sudden severe
dyspnea, shock and hypotension with high D-Dimer, changed electrocardiogram (ECG), right ventricular dilatation, severe tricuspid
regurgitation, and raised pulmonary arterial pressure on ultrasonic cardiogram (UCG), thromboses found on Ultrasonography of
lower extremity vein.

Diagnosis: Because of her clinical manifestations and results of bedside auxiliary examinations, the patient was finally diagnosed
with acute high-risk PTE after lung cancer surgery.

Interventions: 1.5hours after onset of symptoms, thrombolysis using a continuous micropump infusion of 20,000 units/kg
urokinase into the peripheral vein for 2 hours was initiated for this patient.

Outcomes: The patient died of massive hemorrhage after thrombolysis.

Lessons: Treatment for patients with early acute PTE after lung cancer surgery is challenging due to a high risk of thrombolytic

bleeding at the surgical site. Real-time monitoring of vital signs during thrombolysis and catheter-directed thrombolysis are
recommended for these patients, in order to use the minimum drug dosage for quick curative effects and a low risk of bleeding.

Abbreviations: BP = blood pressure, CDT = catheter-directed thrombolysis, CT = computed tomography, ECG =
electrocardiogram, Hb = hemoglobin, HR = heart rate, MDT = multidisciplinary-team, PTE = pulmonary thrombosis embolism, SpO2
= pulse oxygen saturation, UCG = ultrasonic cardiogram.

Keywords: case report, early acute massive pulmonary thrombosis embolism, hemorrhage, post lung cancer surgery,
thrombolysis

1. Introduction the main treatment option for acute massive PTE is thrombolysis.
With advances in understanding of the etiology of pulmonary = Lung cancer patients who have undergone surgery are particu-
thrombosis embolism (PTE) as well as improvements of larly susceptible to PTE as it is associated with risk factors such as
diagnostic methods, the reported incidence rates of PTE after ~ malignant tumors, long operation times, and damage to the walls
lung cancer surgery have been gradually declining.""! Currently,  of blood vessels during surgery. Sakuragi et al’®! have reported a
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PTE incidence of 19.5% after single lobectomy and pneumonec-
tomy, with mortality rates of 22% and 50%, respectively. Due to
its rapid progression, accompanied by shock and hypotension as
well as the high risk of thrombolytic bleeding, the mortality rates
reached up to of 44% to 93%!%! for patients with early acute
massive PTE after lung cancer surgery, thus the treatment
strategy is challenging. Here, we provide a brief review of the
literature and report on the case of a patient who died of massive
hemorrhage due to thrombolytic therapy for early acute massive
PTE after lung cancer surgery. We have assessed the optimal
treatment strategies for these patients in order to more effectively
treat this fatal complication in the future and to improve the
prognosis of patients.

2. Case report

A 66-year-old asymptomatic Chinese woman weighing 47 kg
without any abnormalities in her medical history underwent a
chest computed tomography (CT) scan for a routine health
checkup, during which a 41 x 38 mm mass shadow of the left
inferior pulmonary lobe with mediastinal lymph node enlarge-
ment was found (Fig. 1A-D). Further tests revealed adenocarci-
noma cells in bronchoscopic aspiration (Fig. 2) and
histopathological examinations resulted in diagnosis of invasive
adenocarcinoma (T2bN2MO IITA). After admission, no obvious
abnormalities were found by electrocardiogram (ECG) and
ultrasonic cardiogram (UCG) tests, and therefore ultrasonogra-
phy of the lower limb vessels was not performed. After exclusion
of surgical contraindications, video-assisted thoracoscopic
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surgery for lung cancer was carried out. Following surgery,
the patient received standard care including postoperative anti-
infection, atomization, and expectoration, and a chest X-ray re-
examination was performed 4days after surgery (Fig. 3). The
patient experienced severe dyspnea during the following night
and upon physical examination, the following parameters were
measured: blood pressure (BP) 80/54 mm Hg, heart rate (HR) 45
to 50 bpm, pulse oxygen saturation (SpO2) 60% to 80% (oxygen
flow rate 5 L/minute), moist rales scattered in the right lower lung.
Blood-gas analysis revealed a pH of 7.29, PO2 of 43mm Hg,
PCO2 of 50mm Hg SaO2 of 72%, and 6.2 mmol/L Lac. The
patient lost consciousness and the carotid pulse was impalpable,
which was treated with immediate chest compression, tracheal
intubation and continuous infusion of dopamine and norepi-
nephrine. Due to hemodynamic instability, the patient did not
receive computed tomographic pulmonary angiography. The
patient’s D-Dimer was 26.14mg/L. ECG tracing are shown in
Figure 4. UCG revealed a right ventricular dilatation of 24 mm,
severe tricuspid regurgitation, and the presence of a mean
pulmonary arterial pressure of 63 mm Hg. Ultrasonography of
lower extremity vein revealed thromboses of the right superficial
femoral vein and bilateral intermuscular veins. The patient was
therefore diagnosed with acute high-risk PTE; 1.5hours after
onset of symptoms, thrombolysis using a continuous micropump
infusion of 20,000 units/kg urokinase into the peripheral vein for
2 hours was initiated with consent from patient’s family. The
patient gradually regained consciousness, and a BP of 108/57 mm
Hg was measured (most likely due to continuous pumping of
pressor drugs). The patient revealed a HR of 120 to 140 bpm and

Figure 1. Mediastinal lymph node enlargement in the pulmonary window (A) and mediastinal window(B); a 41 x 38 mm mass shadow with a cavity of the left inferior
pulmonary lobe in the pulmonary window (C) and mediastinal window (D) at the enhanced chest-CT.
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Figure 2. Adenocarcinoma cells in the bronchoscopic aspiration.

SpO2 had risen to 90% to 100%. Blood-gas analysis revealed a
pH of 7.17, PO2 of 370 mm Hg, PCO2 of 49 mm Hg, SaO2 of
100%, and >15mmol/L Lac (invasive mechanical ventilation
resulted in SpO2 99%). Coagulation function tests revealed
obvious abnormalities. Six hours after thrombolysis, bleeding in

Figure 3. The first postoperative chest X-ray, performed 4days after the
operation.
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the mouth, skin of the palms, and surgical incision site occurred.
Hemoglobin (Hb) decreased significantly from an initial 101 g/L
to 65 g/L. Within the next 2 days, the patient received 2600 ml of
erythrocyte transfusion, 2400 ml of plasma transfusion and 18
units of cryofibrinogen. However, the bleeding did not stop.
Repeat Hb measurement revealed an Hb concentration of 60g/L
and no improvement in coagulation function. The second
postoperative chest X-ray showed left thoracic hemorrhage
(Fig. 5), and the patient ultimately died of massive hemorrhage.

3. Discussion

As there is currently no completely safe and effective treatment
for high-risk PTE, the first choice of treatment remains
thrombolytic therapy. However, 20% of PTE have been reported
to experience bleeding after intravenous thrombolysis,!*! with the
risk of bleeding being higher due to surgical wounds. This was
also the case with the patient reported on here, who died of
massive hemorrhage following thrombolytic therapy. It has been
reported that over 50% of patients receiving thrombolysis
develop massive hemorrhage within the first week after
surgery.l®! While there are no incidence reports on hemorrhage
in patients treated with thrombolysis after lung cancer surgery,
the incidence is estimated to be even higher in this patient
population. Because postoperative thrombolysis is associated
with a high incidence of massive hemorrhage which can be life
threatening in clinic, reducing the bleeding complications
following thrombolytic therapy is key for the successful treatment
of these patients. Without new and revolutionary drugs, the
optimization of dosage and administration route of thrombolytic
drugs might reduce the bleeding complications.

It has been reported that the risk of bleeding may be increased
in patients with moderate- to high-risk acute PTE treated with
conventional thrombolytic drugs. However, reducing the dose of
thrombolytic drugs, including rt-PA, can significantly reduce the
risk of bleeding without increasing the risk for PTE recurrence or
mortality.[>”! Therefore, it has been suggested that a continuous
intravenous drip of thrombolysis at half the normal dose (50 mg
rt-PA, 20,000 units/kg urokinase, recombinant streptokinase 1.5
million units) for 2 hours could be recommended for thrombo-
lytic therapy in patients with acute PTE. Vascular intervention
techniques may not be as sophisticated in nonspecialist hospitals
and therefore peripheral intravenous thrombolysis is an
indispensable and relatively easily administered treatment.
Patients with early acute massive PTE following lung cancer
surgery have high risk of bleeding due to surgical wounds. In
order to reduce the risk of bleeding, monitoring the HR, BP, and
SpO2 in real time during thrombolysis is recommended. Once
shock, hypotension, and hypoxemia are corrected, administra-
tion of thrombolytic drugs should be stopped, and only the
minimum dose of thrombolytic drugs required to achieve
thrombolysis should be applied to prevent massive bleeding.
However, more clinical research is needed to investigate
treatment of PTE in these high-risk patients further.

Catheter-directed thrombolysis (CDT) can help to reduce the
required dosage of thrombolytic drugs and hemorrhage. A
retrospective study conducted by Bloomer et al. found that CDT
is safe for high-risk PTE patients.!®! Regardless of thrombolytic
route, bleeding at surgical sites is the most critical issue to
consider when treating PTE with thrombolysis. At present, there
is no large-scale high-level clinical study assessing the optimal
thrombolytic route for patient with PTE after lung cancer
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Figure 4. ECG performed during a sudden change of the patient’s condition.

surgery. The choice of the appropriate thrombolytic route
depends on the specific situation of the patient and the medical
equipment and techniques of the hospital. A meta-analysis of 35
nonrandomized controlled trials showed that the success rate of

Figure 5. The second chest X-ray displaying a left thoracic hemorrhage.

CDT is over 85%, with a low incidence of complications,’”! and
several other clinical studies have likewise suggested a high
success rate for CDT, which could be used as an effective
alternative to intravenous thrombolysis."'®'?! Based on the
literature above, it may be suggested that CDT should be
considered for patients developing acute high-risk PTE within 1
week of lung cancer surgery instead of intravenous thrombolysis,
due to the high risk of fatal bleeding. CDT can also be assisted by
catheter-mediated thrombectomy, which includes percutaneous
mechanical crushing and thrombectomy, negative pressure
aspirated thrombectomy, rheologic thrombectomy, and catheter
mechanical thrombectomy.!"*! Therefore, an emergency multi-
disciplinary-team (MDT) discussion involving personnel from
thoracic surgery, vascular surgery, respiratory departments, and
intensive care unit, should have been considered for the patient
reported on here who developed early acute massive PTE within
1week after lung cancer surgery. Achieving multidisciplinary
cooperation in order to get the opportunity to perform CDT may
have changed the outcome of this patient, avoiding massive
hemorrhage and death. As for intravenous thrombolysis, in order
to use the minimum dose of thrombolytic drugs achieving
thrombolysis but preventing massive bleeding, monitoring of the
HR, BP, and SpO2 in real time, as well as observing pulmonary
perfusion by intermittent angiography during CDT should be
performed. Once vital signs improve, the main pulmonary blood
flow recovers and pulmonary artery pressure decreases, CDT
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Patients after lung cancer surgery
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Figure 6. Diagnosis and treatment process for patients with early acute massive PTE after lung cancer surgery.

should be discontinued, with bridging heparin anticoagulant  techniques face high mortality rates. It has been reported that
therapy.['*! extracorporeal membrane oxygenation (ECMO) can provide the

Apart from thrombolysis, surgical methods, such as embolec-  opportunity to perform CDT or surgical thrombectomy in
tomy, may be used to treat PTE.MS! However, also these patients with unstable vital signs, and may also be used as
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bridging therapy after thrombolysis and CDT.[*® If there is a
stump or breakage of pulmonary vessels that is not mechanically
closed during lung cancer surgery, the surgeon is required to
consider this before CDT and monitor active bleeding at the
surgical site during CDT, taking appropriate measures to prevent
complications. Anticoagulant therapy should be given after the
initial treatment, which is also suggested to be given to patients
with deep vein thrombosis risk factors life-long.

Apart from the treatment strategies mentioned above, a
multidisciplinary team is suggested to be set up with standardized
diagnosis and treatment process (Fig. 6) in qualified hospitals
in order to achieve early prevention, diagnosis, and treatment
for patient with early acute massive PTE after lung cancer
surgery.

4. Conclusion

Treatment for patients with early acute PTE after lung cancer
surgery is challenging due to a high risk of thrombolytic bleeding
at the surgical site. Once diagnosis of early acute massive PTE
after lung cancer surgery is confirmed, a MDT discussion should
be held as soon as possible, and the rapid, appropriate choice of
treatment may be lifesaving. Through real-time monitoring of
vital signs during thrombolysis, thrombolysis can be stopped
immediately when vital signs have improved or stabilized in order
to use the minimum dose of the thrombolytic drug required to
achieve an effective therapeutic effect. CDT is recommended for
treatment of early acute massive PTE after lung cancer surgery
over intravenous thrombolysis, with the advantages of accurate
administration, easy control of the drug dosage, quick curative
effects and a low risk of bleeding. However, more research will be
needed in the future to address the treatment challenges for PTE
in these patients.
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