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Diagnosis and management 
of intra‑operative pulmonary 
embolism under general 
anaesthesia in a peripheral tertiary 
care centre with limited resources

Sir,

It is difficult to detect and diagnose acute pulmonary 
embolism (APE) in patients under general anaesthesia 
(GA) as signs and symptoms such as dyspnoea, chest pain, 
haemoptysis and syncope are not evident.[1] A 64‑year‑old 
male, with left sided carcinoma buccal mucosa and 
American Society of Anesthesiologists physical status 
II, was listed for left anterior hemi‑mandibulectomy 
with bilateral multinodal neck dissection and left 
sided pectoral muscle musculocutaneous flap (PMMC) 
under GA. Preoperative contrast enhanced computed 
tomography (CECT) thorax was unremarkable.

After induction, haemodynamics remained stable 
during excision of the primary lesion. Approximately, 
5 hours into the surgery, while raising the PMMC, the 
patient developed sudden pronounced hypotension 
with a mean arterial pressure of 45 mmHg and a decrease 
in end tidal carbon di‑oxide (EtCO2) 38  mmHg to 
15 mmHg. This was associated with bradycardia (heart 
rate 44‑48/min) and a gradual fall in oxygen saturation to 
86‑88%. Peak airway pressures gradually increased from 
21 cmH2O to 32 cmH2O with an associated increase in 
plateau pressures from 19 cmH2O to 29 cmH2O. Central 
venous pressures were elevated and bilateral breath 
sounds were marginally reduced with no adventitious 
sounds. There was no significant acute blood loss, nor 
any evidence of sepsis. Immediately, the inhalational 
agent was switched off and the fraction of inspiratory 
oxygen increased to 100%. Intravenous mephentermine 
6 mg (two boluses), hydrocortisone 100 mg and atropine 
0.6  mg were administered intravenously. A  single 
intravenous adrenaline bolus of 10 µg was subsequently 
administered, followed by an infusion at the rate of 
0.02 µg/kg/min. Immediate arterial blood gas  (ABG) 
analysis showed hypercarbia as well as hypoxia 
[Table  1a]. Transthoracic echocardiography  (TTE) 
through subcostal four chamber view showed dilated 
and strained right heart chambers  (McConnell sign) 
and distended inferior vena cava [Figure  1a and b]. 
A probable diagnosis of APE was made.

Our institute is a tertiary cancer care centre in a 
small town with limited resources. After adequate 
resuscitation, a joint consensus among operating 
room team members was made for pharmacological 
treatment. Unfractionated heparin (UFH) 5000  IU 
was administered intra‑venously. Activated partial 
thromboplastin time (APTT) was maintained 1.5‑2 times 
of the normal value. We were in the middle of the surgery 
(with tumour excised and the PMMC flap raised), and 
the haemodynamics had stabilised. Repeat blood gas 
analysis came normal [Table  1b]. So, we decided to 
complete the surgery. Post‑surgery, the patient was kept 
on mechanical ventilation. Vitals in the postoperative 
period remained stable. A dose of 2500 IU of UFH was 
repeated as the reported APTT was 38.3 seconds. The 
patient underwent computed tomographic pulmonary 
angiography which showed no filling defect [Figure 2] 
and was shifted onto subcutaneous low molecular 
weight heparin 60 mg twice a day. On post‑operative 
day (POD) 1, the patient was weaned off the ventilator. 
He was shifted to the ward on POD 2. He was found 
haemodynamically stable during follow‑up.

APE leads to significant separation of EtCO2 and 
PaCO2 values intra‑operatively. It causes a sudden 
decrease in EtCO2 and an increase in PaCO2. This 
separation in EtCO2 and PaCO2 values is also an 
important tool to measure thrombolysis under GA.[1] 
TTE coupled with EtCO2 changes seems to be useful 
in intra‑operative cardio‑ circulatory failure to exclude 

Figure 1: (a) Echo showing dilated IVC and RA (b) Dilated RA and RV. 
IVC: Inferior vena cava; RA: Right atrium; RV: Right ventricle 

ba

Table 1: Arterial blood gas analysis
Value 1a 1b
pH 7.23 7.45
PaCO2 (mmHg) 69.6 34.6 
PaO2 (mmHg) 99 153
Lactate (mmol/L) 1.0 2.1
HCO3‑ (mmol/L) 26.7 23.4
CtO2 (Vol %) 18.4 18.4
SO2 96.4% 99.5%
1a: Intra‑operative, 1b: Post‑embolic phenomenon; PaCO2:Partial pressure of 
carbon dioxide;PaO2:Partial pressure of oxygen; CtO2:Concentration of total 
oxygen; SO2:Oxygen saturation
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other differential diagnoses.[2] The 2019 consensus 
European Society of Cardiology (ESC) guidelines 
strongly recommend intravenous UFH as a treatment 
of choice in haemodynamically unstable APE.[3] 
Catheter‑directed therapy (CDT) had been done for 
APE.[4] CDT is recommended by the American College 
of Chest Physicians as second‑line therapy for massive 
pulmonary embolism.[5]

Our case is a classic example of APE in head and neck 
malignancy. The involvement of a multidisciplinary 
team can also help in preparedness for emergent 
and unanticipated situations.[6] We emphasise 
that vigilant monitoring of EtCO2, timely use of 
TTE and systemic anticoagulation with adequate 
intraoperative haemodynamic resuscitation can lead 
to safe completion of surgery with minimal morbidity 
and mortality. Though UFH is not a recommended 
modality in the intra‑operative period, due to the 
limitations of our set ‑ up, CDT was beyond our 
purview.
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Figure 2: CT Pulmonary Angiography (Post Surgery)
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