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Abstract
Pulmonary embolism is a major cause of morbidity and 
mortality. Risk factors include venous stasis, endothelial 
injury, and hypercoagulability. Prevention centers on 
the use of sequential compression devices and antico-
agulation in the hospital patient. This is the case of a 
45-year-old male who presented for open reduction and 
internal fixation of tibia plateau fracture. He developed 
a saddle embolus during the perioperative period which 
was diagnosed in the recovery room after workup for 
the cause of his poor oxygenation. A chest computed 
tomographic scan showed an extensive saddle embolus 
with partial occlusion of the bilateral main pulmonary 
arteries and all segmental pulmonary artery branches.  
This case report discusses his diagnosis, management 
and clinical course. In addition, risk factors, treatment 
and prevention for pulmonary embolus and described.
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Core tip: The case report describes the diagnosis, 
management and treatment of a 45-year-old male who 
developed a saddle pulmonary embolus during open 
reduction and internal fixation of tibia plateau fracture. 
The incidence of pulmonary embolism, risk factors, and 

treatment and prevention choices are discussed.
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INTRODUCTION
Venous thromboembolism clinically manifested as deep 
vein thrombosis and pulmonary embolism, is a common 
cause of  increased morbidity and mortality. Pulmonary 
embolism (PE) can manifest in a variety of  clinical set-
tings ranging from acute shortness of  breath in the 
emergency department to intraoperative cardiovascular 
collapse, hypoxemia in the recovery room, to respiratory 
distress in the intensive care unit. In the perioperative 
setting, it is critical for the anesthesiologist to have a high 
index of  suspicion for PE as symptoms and signs are 
often vague and non-specific. To do so, one must know 
the medical and surgical risk factors that can increase the 
probability of  PE as well as the prophylactic measures 
that can be used to diminish the risk. In addition, it is 
critical to know the management of  pulmonary embo-
lism in the perioperative setting.

CASE REPORT
A 45-year-old African American male was admitted to the 
hospital with a left tibia plateau fracture after a motor ve-
hicle accident. He had no other injuries from the accident 
and had no previous medical history other than 20 pack-
year history of  smoking tobacco. The patient was admit-
ted and started on enoxaparin 40 mg subcutaneously 
once a day for deep venous thrombosis prophylaxis. On 
hospital day 3 he underwent open reduction and internal 
fixation of  the left tibia plateau fracture. The surgical 
procedure was uneventful. A laryngeal mask airway was 
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used initially, but was subsequently switched to an endo-
tracheal tube after difficulty with placement and difficulty 
maintaining adequate ventilation and oxygen saturation. 
After placement of  the endotracheal tube, ventilation and 
oxygenation went back to normal and the procedure pro-
ceeded as planned. 

The patient was subsequently extubated at the end of  
surgery. Although he was awake and was ventilating well, 
he continued to have O2 saturations in the mid 80 to 90 s 
with 100% non-rebreather mask along with sustained 
tachycardia in the 110 to 120 s even after adequate pain 
control. An arterial blood gas was drawn in the post an-
esthesia care unit and it showed a pH of  7.40, pCO2 of  
41.6 mmHg, pO2 of  61.0 mmHg, bicarbonate of  25.1 
and oxygen saturation of  91%. A chest X-ray was taken 
showing an interval development of  a right upper lobe 
opacity concerning for pneumonia or aspiration when 
compared to his admission chest X-ray. A computed to-
mography scan of  the chest was performed and an exten-
sive saddle embolus with partial occlusion of  the bilateral 
main pulmonary arteries and all segmental pulmonary 
artery branches with significant thrombus burden. In ad-
dition, a right upper lobe dense airspace consolidation 
with peripheral ground glass opacification along the right 
posterior segmental bronchus and bronchus interme-
dius which was suspicious of  infarction was found. An 
echocradiogram was then performed showing a severely 
dilated right atrium and right ventricle. However, he had 
normal left ventricular function and his ejection fraction 
was between 55%-60%. Bilateral lower extremity Dop-
pler studies showed occlusive thrombi in the left com-
mon femoral and superficial femoral veins.

The patient was started on a heparin infusion and 
subsequently had an inferior vena cava filter placed. He 
remained in the intensive care unit for several days until 
his oxygen demand was reduced from 100% oxygen via 
non-rebreather mask to nasal cannula. He never required 
intubation to support his oxygenation and ventilation 
and remained hemodynamically stable throughout his 
hospital stay. He was transitioned to the regular nursing 
floor without need for oxygen supplementation and soon 
discharged on warfarin with follow up at the Pulmonary 
and Orthopedics clinics. On follow up, he had returned 
to normal function and recovered from his surgical pro-
cedure well.

DISCUSSION
Our patient was able to fully recover from an event that can 
often be lethal. It is unknown at which point after his tibia 
fracture the patient developed his blood clot and pulmo-
nary embolism. We were able to begin treatment as soon as 
the diagnosis was made. It also helped that our patient was 
healthy and physically fit before this event took place.

The incidence of  mortality after pulmonary embo-
lism has been reported to be as high as 300000 per year[1]. 
This number understates the significant morbidity includ-
ing chronic pulmonary hypertension, disability, and im-

paired quality of  life that affects survivors. It is estimated 
that the economic burden of  pulmonary embolism is 
greater than $1.5 billion a year in healthcare costs with 
estimates stating that each pulmonary embolism results 
in additional healthcare costs in excess of  $30000[1]. The 
three-month mortality of  pulmonary embolism has been 
stated as high as 15%-18%[1]. While most patients with 
acute pulmonary embolism survive, possible long term 
sequelae include chronic thromboembolic pulmonary hy-
pertension and chronic leg pain and swelling. 

It is important for all medical personnel to be aware 
of  patients at higher risk for developing venous throm-
boembolic disease. Risk factors that acutely increase the 
risk of  pulmonary embolism include orthopedic surger-
ies, especially total hip and knee replacement, surgery for 
hip fractures, as well as trauma and spinal cord injuries. 
Acute medical morbidity, especially malignancy is also a 
major risk factor. 

A good approach to understanding all the risk factors 
that predispose patients to pulmonary embolism is to 
understand Virchow’s triad[2]. Virchow’s triad states that 
venous stasis, endothelial injury, and hypercoagulability 
will increase the risk of  thrombosis[2]. Venous stasis can 
occur when patients are immobile (i.e., spinal cord injury, 
trauma, orthopedic fractures) or when there is a problem 
with the pump (i.e., heart failure). Surgical procedures are 
a major culprit to endothelial injury, as are invasive cath-
eter-based procedures including angiograms and place-
ment of  transvenous pacemakers. Hypercoagulability can 
be hereditary such as deficiency or mutation of  certain 
factors (prothrombin, protein C, protein S) or from pro-
inflammatory states (malignancy, myeloproliferative 
syndromes, antiphospholipid antibodies, hyperhomoc-
ysteinemia, heparin-induced thrombocytopenia, acquired 
immunodeficiency syndrome (AIDS), burns, lupus, oral 
contraceptives)[1]. 

Orthopedic patients have a high risk from develop-
ment of  deep vein thrombosis and pulmonary embolism.  
A study by Geerts et al[3] showed an incidence of  deep 
venous thrombosis (DVT) of  69% in patient with lower 
extremity fractures. This made our patient with a tibia 
fracture at high risk for development of  DVT. As is cus-
tomary with most trauma patients at our hospital, he was 
on enoxaparin for DVT prophylaxis up until the morning 
of  his surgery. However, it did not prevent him from de-
veloping a saddle pulmonary embolus.

When acute pulmonary embolism is present, paren-
teral anticoagulation with either low molecular weight 
heparin or unfractionated heparin should be adminis-
tered, unless contraindicated[4,5]. The primary indications 
for placement of  an inferior vena cava filter are contra-
indications to anticoagulation, risk of  major bleeding 
during anticoagulation, and recurrent embolism while re-
ceiving adequate therapy[4]. Filters are also considered in 
cases of  massive pulmonary embolism, with the thought 
being that additional thrombotic burden may be life 
threatening. In cases of  massive pulmonary embolism 
with cardiovascular collapse, requiring cardiopulmonary 
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resuscitation and blood pressure support, mortality is 
much higher. A retrospective review performed at Texas 
Heart Institute by Konstantinov et al[6] showed that 
emergency treatment using cardiopulmonary bypass may 
be beneficial. Rapid recognition and treatment are very 
important to prevent severe morbidity and mortality af-
ter pulmonary embolism.

Current methods used to prevent DVT and PE have 
significantly reduced the incidence of  fatal PE[7]. Treat-
ments that combine mechanical prophylaxis such as, se-
quential compression devices or inferior vena cava filters, 
with low molecular weight heparin appear to be most ef-
fective[7]. However, even patients on appropriate prophy-
laxis are still developing DVT and PE. Future research 
will hopefully help with better prevention and treatment 
of  pulmonary embolism.

In conclusion, we presented the case of  a 45-year-old 
male who developed a saddle pulmonary embolism after tibia 
fracture during the perioperative period. Prompt diagnosis and 
treatment prevented morbidity and mortality in this patient.
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