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Abstract 
A 68-year-old woman with intercondylar fracture of the femur suffers mas-
sive (high risk) pulmonary embolism (PE) during surgery and is successfully 
treated with systemic thrombolysis. After limb exsanguinations with Esmarch 
bandage, the patient presents with sudden oxygen desaturation (99% to 80%) 
with subsequent dyspnea and hypotension. She is intubated and requires con-
tinuous adrenalin perfusion while the surgery is finished and until she can be 
transferred to the reanimation ward. We decide to perform transthoracic 
echocardiogram (her general condition impedes transfer to tomography) 
which confirms right ventricular overload and pulmonary hypertension. 
These findings justify systemic thrombolysis, which is performed with good 
results. Surgery, and in particular orthopedic surgery, increase the risk of PE. 
When considering high risk PE, guidelines recommend primary reperfusion 
strategy through systemic thrombolysis (which can be contraindicated in 
surgery patients) or catheter-assisted thrombus removal (less widely availa-
ble). Lately, surgical pulmonary embolectomy is being discussed as a treat-
ment option for patients with contraindication to thrombolysis, but this prac-
tice is still uncommon. 
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1. Introduction 

We analyze our case with reference to 2014 ESC Guidelines on the diagnosis and 
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management of acute pulmonary embolism, UpToDate—“Treatment, prognosis, 
and follow-up of acute pulmonary embolism in adults” (update Jul, 2018) and 
“Thrombolytic (fibrinolytic) therapy in acute pulmonary embolism and lower 
extremity deep vein thrombosis” (update Jan, 2018) and an article from Ad-
vances in Anesthesia (2017)—“Update on Perioperative Pulmonary Embolism 
Management”. 

The patient has provided written consent to publish this case report. 

2. Information about the Patient  

A 68-year-old women. Non-smoker. Possible allergy to seafood. 
Personal history of endometrial cancer stage IA treated with surgery in com-

bination with chemotherapy in 2012 (completed oncology revisions in 2017). 
Surgical history of open reduction and internal fixation of left olecranon fracture 
(April 2017). No chronic treatment. NSAIDs occasionally for ankle pain. No 
family or personal history of thrombophilia. 

3. Clinical Findings 

She is admitted to the hospital with intercondylar fracture of the left femur and 
the operation takes place three days later. Antithrombotic prophylaxis with 
bemipar in 3500 UI a day is administered only on the day of admission because 
of possible surgery. 

Intraoperative: Spinal anesthesia and sedation are performed. After limb ex-
sanguinations with Esmarch bandage the patient presents with sudden oxygen 
desaturation (99% to 80%) which is initially managed as oversedation but fails to 
improve. Lungs were clear to auscultation and she did not present dyspnea. 
Tranexamic acid perfusion was stopped. (after administration of about 200 mg). 
Radial artery is cannulated and blood gas with FiO2 0.5 shows severe hypoxemia. 
(51 PO2, 31 PCO2, pH 7.42, 3HCO−  19, EB -3.6). The patient continues to exhi-
bit desaturation (75%) followed by dyspnea and finally requires intubation. 
There is no improvement in saturation even with FiO2 1. Exhaled carbon dioxide 
marks 21 mmHg compared to 31 mmHg in blood gas. After short period of 
hypertension, she presents with tachycardia and hypotension (60/30 mmHg) 
which requires adrenalin perfusion (up to 0.9 mcg/kg/min). While performing 
supportive procedures, the surgery is finished (around 60 minutes). With suspi-
cion of high risk pulmonary embolism (which definition is shown in Figure 1), 
the patient is transferred to the reanimation unit, depending on mechanical ven-
tilation and with vasoactive drug perfusion. 

4. Diagnosis  

Once in the reanimation ward, the patient is still hemodynamically unstable, so 
we reject transferring her to tomography (following 2014 ESC Guidelines as on 
Figure 2). We decide instead to perform echocardiography, which shows signs 
compatible with pulmonary embolism.  
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Figure 1. PE is termed high-risk when accom-
panied by shock or hypotension (systolic blood 
pressure < 90 mmHg). Adapted from 2014 ESC 
Guidelines on the diagnosis and management of 
acute pulmonary embolism [1]. 

 

 
Figure 2. In high-risk PE suspicion and when CT is not available or transfer is impossible 
echocardiography is recommended. It can justify more aggresive treatment but cannot 
confirm diagnosis. Adapted from 2014 ESC Guidelines on the diagnosis and management 
of acute pulmonary embolism [1]. 
 

Translated: Severe dilatation of right ventricle with TAPSE 17 mm but with 
dysfunction of free wall. 

Moderate-to-severe tricuspid insufficiency.PSP of 46 + dilated vena cava = 66 
mmHg. Leftward motion of the interventricular septum. Left ventricle not di-
lated with normal ejection fraction. 
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5. Treatment 

Echocardiographic signs of right ventricle overload and hemodynamic instabili-
ty justify primary reperfusion therapy (Figure 2). The only available option in 
our center is systemic thrombolysis. Although our patient underwent surgery 
less than an hour earlier, we decide to proceed with the treatment in view of the 
general worsening in her condition. Through central venous catheter we admi-
nister 100 mg of Recombinant Tissue Plasminogen Activator (rt-PA) over a pe-
riod of two hours followed by sodium heparin perfusion. She still depends on 
vasoactive drugs, which are changed from adrenalin to noradrenalin (0.05 – 0.8 
mcg/kg/min). Twenty hours later her condition improves enough to perform 
tomography, which confirms the presence of pulmonary embolism as shown on 
Figure 3. 

Translated: 
Computer tomography with intravenous contrast. 
Confirms intraluminal filling defect compatible with PE affecting the right 

hemithorax. The embolus occludes the principal pulmonary artery, upper lobar 
artery and intermediate artery. It extends to the medial lobar and segmental 
branches in the basal pyramid and upper lobe. The left hemithorax presents fill-
ing defect in the lingular artery and segmental branches of the upper left lobe 
and basal pyramid. Bibasilar subpleural atelectasis and small apical infarction are 
observed in the left lung. Right heart chambes dilatation and flattening of the 
interventricular septum are detected as signs of right ventricle overload. Small 
bilateral pleural effusion. 

Conclusion: Findings compatible with massive pulmonary embolism with 
signs of right ventricle overload.   
 

 
Figure 3. Computer tomography scan with thrombus in right 
pulmonary artery. 
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On the second day after surgery we change anticoagulation from sodium he-
parin perfusion to low molecular weight heparin (enoxaparin 40 mg every 12 
hours). On the third day the patient is extubated and vasoactive drugs are with-
drawn and on the fifth day she is transferred to the orthopedic ward. No signs of 
bleeding are observed during her stay. Nevertheless one red blood cell concen-
trate is transfused. 

6. Results 

On the orthopedic ward the patient progresses well and continues with no signs 
of bleeding. Venous Doppler ultrasound of the lower limbs is performed and 
confirms deep vein thrombosis in external gastrocnemius veins of the left leg. 
Echocardiography is repeated as below:  

Translation: Left ventricle not dilated with normal wall thickness and good 
systolic function. Impaired diastolic function. Normal pressure. Slightly enlarged 
right ventricle with TAPSE 13 mmHg and hypocinesia of the free wall. Mild tri-
cuspid insufficiency with PSAP slightly increased. DSVD present. 

The patient is discharged on the twelfth day after surgery with oral anticoagu-
lation (apixaban 5 mg every 12 hours).  

Three months later, thoracic tomography is repeated showing complete reso-
lution of pulmonary embolism. 

7. Discussion 

Pulmonary embolism is termed massive in 8% of cases with a 30% - 50% mortal-
ity rate [4]. This explains the importance of effective diagnosis and management. 
The more striking the symptoms and the more serious the thromboembolism, 
the more evident the clinical indicators and the more complex the therapeutic 
decision-making and vice versa. We have been unable to find and there probably 
does not exist any guidelines for intraoperative PE. In 2017 in Advances in 
Anaesthesia, Smeltz, Kolarczyk and Isaak published an update on the manage-
ment of perioperative PE. Their recommendations are resumed in Figure 4 
(adapted from the article). 

Should we anticoagulate earlier? 
According to ESC guidelines unfractionated heparin should be administered 

as soon as high risk PE is suspected. However, this is less clear in the case of high 
bleeding risk patients e.g. surgical patients. According to Smeltz, Kolarczyk and 
Isaak, major bleeding should be controlled before anticoagulation (Figure 4) [2]. 

Should we treat all intraoperative PE with catheter based techniques? 
We have to take into account the risk of bleeding (surgery type, general 

condition of the patient, etc.), available hospital equipment and our experience. 
Not all surgical procedures contraindicate thrombolysis and if the patient re-
mains unstable, there is no absolute contraindication to performing this treat-
ment. On the one hand, transcutaneous procedures carry a lower bleeding risk 
but on the other hand, they are not widely available in all hospitals. Systemic  
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Figure 4. Management of intraoperativa PE suspicion. Adapted from Update on Peri-
operative Pulmonary Embolism Management Alan M. Smeltz MD, Lavinia M. Kolarczyk 
MD y Robert S. Isaak DO [2]. 
 
thrombolysis remains the fastest treatment option in the majority of centers [3]. 

What would we do in the case of high bleeding risk surgery? 
In the absence of a catheter-based treatment and where the patient’s general 

condition does not allow transfer to another center, we only have two options: 
either systemic thrombolysis with the corresponding risk of bleeding, or anti-
coagulation alone with the risk of not being sufficiently effective. In the absence 
of guidelines, both options are valid, and an evaluation of the patient’s condition 
and response to supportive procedures will determine the choice [1] [2]. 

Why rt-PA? 
Although rt-PA is the most commonly used thrombolytic, the superiority of 

any one agent or regimen over another has not been established. In the United 
States, since the approval of the two-hour administration regime, only rt-PA is 
in use. It seems that streptokinase has the highest potential to trigger allergic 
reaction [4]. 

Clearly prevention is better than cure. The American Academy of Orthopae-
dic Surgeons suggested in 2014 that operation on a hip fracture within the first 
48 hours is associated with better outcomes. It is probable that the longer the pa-
tient waits, the higher is the risk of complications [5]. 
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