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Intraoperative cardiopulmonary collapse despite
prophylactic anticoagulation for thromboembolism
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Prophylactic anticoagulation for high-risk patients of pulmonary embolism (PE) prevails as
acute PE potentially leads to hemodynamic instability resulting in death. Notwithstanding the
adequate thromboprophylaxis, rarely, we may face a patient’s critical condition with PE. We
report here on the patient given intraoperative cardiopulmonary resuscitation that the cause
was revealed to be PE despite subcutaneous anticoagulant until the day before scheduled
secondary operation. The 72-year-old male patient had already undergone first emergency
surgery for right tibia and patella fractures without any problems. Albeit effective, prophylaxis
for thromboembolism cannot guarantee PE prevention. With this sobering fact in mind, addi
tionally, early diagnosis and prompt management of PE, especially through interdepartmental
coordination, should produce patients’ best outcomes.
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INTRODUCTION

CASE

Because clinical occurrence of pulmonary embolism (PE)

A 72-year-old male (161 cm, 58 kg) was scheduled for an

can be fatal without prompt management (e.g., immediate

elective operation for open reduction and internal fixation

thrombolytic therapy), preventive prophylactic anticoagula-

(ORIF) of right tibia and patella fractures due to a motorcycle

tion commonly is administered to patients at high risk of PE.

accident. The patient has no other medical history except for

Orthopedic surgery is a well-known significant risk factor for

benign prostatic hyperplasia. He had initially undergone an

PE [1]. PE can occur at any time during the first operation or

emergency closed reduction external fixation operation two

the secondary one [2]. Unfortunately, it is easily overlooked in

weeks previously. Postoperatively, he had been on bed rest.

the pretreatment phase, and its diagnosis is often more diffi-

An anticoagulant (dalteparin sodium 2,500 IU) had been ad-

cult, particularly in the intraoperative state. Herein, we report

ministered by subcutaneous injection twice per day until the

a case of cardiopulmonary resuscitation (CPR) resulting from

day before the secondary operation. The secondary opera-

PE that occurred during secondary orthopedic surgery despite

tion, ORIF, performed under spinal anesthesia, required about

preventive administration of adequate anticoagulants.

two and a half hours. A tourniquet for surgery was wrapped
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around the patient’s right thigh. The vital signs were stable

ated heparin as mixed with normal saline 500 mL were inject-

just before surgeon-directed tourniquet removal. Shortly

ed. Simultaneously, transthoracic echocardiography detected

thereafter, the patient’s non-invasive blood pressure (BP) and

right-ventricular failure, though the existence of an embolus

heart rate decreased (75/50 mmHg, 110 beats/min). Intra-

was not confirmed. Despite continuous infusion of vasopres-

venous (IV) ephedrine 10 mg and plasmalyte solution were

sors, systolic BP dropped to below 40 mmHg, and no arterial

concurrently and quickly delivered. The vital signs then stabi-

waveforms were detected. CPR was initiated, ten minutes after

lized for 15 minutes. However, soon the patient’s peripheral

which, the patient’s vital signs were restored (140/80 mmHg,

oxygen saturation (SpO2) decreased to 90% with symptoms

130 beats/min, SpO2 93%). Obtained chest computed tomog-

such as chest discomfort, dyspnea, tachypnea, and agitation.

raphy and pulmonary angiography images were examined

Manual ventilation was performed using a facial mask with

under the supervision of a surgeon and two anesthesiologists

100% oxygen and a sedative. Arterial blood gas analysis (ABGA)

(the latter on hand in case of worsening vital signs). The im-

revealed the following: pH 7.32, arterial O2 partial pressure

ages indicated a large bilateral pulmonary thromboembolus

(PaO2) 52 mmHg, arterial CO2 partial pressure (PaCO2) 42

(Fig. 1). A total of 200,000 units of urokinase were promptly

mmHg, bicarbonate (HCO3) 21.6 mmol/L, and oxyhemoglo-

injected, and extracorporeal membrane oxygenation (ECMO)

bin saturation (SaO2) 83%. The end-tidal CO2 partial pressure

was applied. The ABGA results were as follows: pH 7.43, PaO2

(ETCO2) was 31 mmHg. Ephedrine bolus IV and continuous

64 mmHg, PaCO2 37 mmHg, HCO3 25.1 mmol/L, SaO2 93%.

phenylephrine IV were administered to maintain hemo-

The ECMO was maintained for 3 days, and several aspiration

dynamic stability, and the patient’s vital signs were closely

thrombectomies (Fig. 2) were performed. After 6 days in the

monitored. The SpO2 steadily decreased to 81%, and endo-

intensive care unit, the patient was transferred to the general

tracheal intubation was performed. Continuous IV dopamine

ward and discharged 22 days alter without further complica-

was maintained for hemodynamic stability. The new ABGA

tions.

results were as follows: pH 7.27, PaO2 64 mmHg, PaCO2 54
mmHg, HCO3 24.8 mmol/L, SaO2 89%. The ETCO2, meanwhile,

DISCUSSION

was 25 mmHg. Arterial cannulation of the left radial artery
was performed, and continuous IV norepinephrine was intro-

Early diagnosis of PE is directly linked to more favorable

duced, due to the patient’s continuing hemodynamic instabil-

prognosis. However, non-specific initial symptoms such as

ity. The updated ABGA findings were as follows: pH 6.98, PaO2

chest discomfort render diagnosis difficult. For this reason,

75 mmHg, PaCO2 82 mmHg, HCO3 19.3 mmol/L, SaO2 84%.

caution must be exercised both intraoperatively and anes-

The ETCO2 was 20 mmHg. A pulmonologist, cardiologist, and

thesiologically. The so-called Virchow’s triad represents the

thoracic surgeon, immediately summoned, made a consensus

pathophysiology of venous thromboembolism, which is asso-

diagnosis of likely PE. Consequently, 2,500 units of unfraction-

ciated with the three conditions of venous stasis, endothelial

Fig. 1. Chest computed tomography
images of thromboembolism (arrows) in
the both pulmonary arteries.
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Fig. 2. Thromboembolitic materials
removed by percutaneous aspiration
thromboembolectomy.

damage, and hypercoagulation for thrombus formation [3–6].

lowers asymptomatic DVT in cases of total hip replacement

Thromboses related to surgery start in the deep veins of the

or total knee replacement by about half [12]. Antithrombotic

calf, though half of them show spontaneous resolution within

prophylaxis may be safely recommended for management

72 hours. About three quarters of progressive thromboses in

of major orthopedic surgery. Although ultrasonography

the proximal vein with the potential to be symptomatic PE

screening is effective for localization of such patients’ DVTs,

occur in the operated-on leg after major orthopedic surgery

its routine use is avoided, as therapeutic anticoagulation for

[2,5]. However, in 80% of PE patients, there is no evidence of

asymptomatic DVTs can promote bleeding while effecting

pre-PE peripheral venous thrombosis [6].

no marked decrease in the number of PE events [11,13]. The

After orthopedic surgery, patients usually are on bed rest,
which increases the risk of PE. If these patients receive anti-

postoperative risk of DVT is the highest in the first two weeks,
and the risk of lethal PE between 3 and 7 days [2].

thrombotic prophylaxis such as anticoagulation, the second-

Once hemodynamics becomes unstable, PE management

ary-intraoperative risk of deep vein thrombosis (DVT) nor-

initially focuses on maintaining them and is followed by im-

mally is significantly decreased [7]. In many cases, however,

mediate treatment including anticoagulants or thrombolytic

appropriate preventive treatment is not administered at all

agents. In situations where PE is suspected, it is recommended

or inadequately so [8]. Early diagnosis and an effective treat-

that administration of anticoagulant be considered before

ment strategy, the latest research [9,10] shows, begins with

confirming any diagnosis [3]. Hypotension or shock is an

evaluation of a patient’s risk factors for PE. If PE is unlikely,

indication for thrombolytic agents. These should be started

the patient is categorized by PE severity as either high risk

shortly after symptom onset, and are effective for 6 to 14 days

or non-high risk rather than by size or location of pulmo-

[14,15]. Early thrombolysis can be especially effective in cases

nary embolus (i.e., massive, sub-massive, non-massive). Risk

of right-ventricular failure and a low risk of bleeding [16].

factors for PE include DVTs, major general surgery, major

For rapid and effective diagnostic and treatment processes,

orthopedic surgery, lower extremity paralysis due to spinal

multidisciplinary collaboration is essential. With respect to a

cord injury, fracture of the pelvis, hip, or long bones, trauma,

patient’s secondary surgery, it is important that the anesthe-

malignancy, myocardial infarction, cardiac or respiratory fail-

siologist involved in the initial management becomes the hub

ure, previous venous thromboembolism, advanced age, and

of any such interdepartmental communication.

prolonged immobility [11]. It seems that the risks of major or-

Clinicians need to keep PE in mind and rule it out, espe-

thopedic surgery far outweigh the relevant individual-patient

cially for high-risk patients scheduled for any orthopedic sur-

factors [12]. In this regard, DVT risk assessment based on DVT

gery, even if preventive prophylactic anticoagulation medica-

guidelines should be carried out preoperatively for each pa-

tion has been administered for a sufficiently long period (based

tient undergoing orthopedic surgery [5,13]. The use of low-

on the instructions for LMWH [e.g., dalteparin sodium 5,000

molecular-weight heparin (LMWH) for thromboprophylaxis

IU subcutaneously once daily] [17,18]). According to the opti-
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mal strategies for PE prophylaxis, thromboprophylaxis did not

American College of Chest Physicians Evidence-Based Clinical

apply to our case, because our patient, lacking any history

Practice Guidelines (8th Edition). Chest 2008;133(6 Suppl):381S-

of venous thoromboembolism, had lower-extremity injuries

453S.

requiring immobilization [12]. Timely management by multidisciplinary collaboration in doubtful cases of PE can alter
initially negative diagnoses to positive and change, thereby,

8. Kakkar AK, Cohen AT, Tapson VF, Bergmann JF, Goldhaber
SZ, Deslandes B, et al. Venous thromboembolism risk and prophylaxis in the acute care hospital setting (ENDORSE survey):
findings in surgical patients. Ann Surg 2010;251:330-8.

patients’ prognoses. In our particular case, notably, PE arose

9. Schellhaass A, Walther A, Konstantinides S, Böttiger BW. The

during secondary orthopedic surgery despite preventive an-

diagnosis and treatment of acute pulmonary embolism. Dtsch

ticoagulation therapy, in stark contrast to the first surgery
wherein nothing happened. By early diagnosis and treatment
carried out through the united effort of interdepartmental
colleagues, we were able to overcome a cardiopulmonary col-

Arztebl Int 2010;107:589-95.
10. Konstantinides SV, Torbicki A, Agnelli G, Danchin N, Fitzmaurice D, Galiè N, et al. 2014 ESC guidelines on the diagnosis and
management of acute pulmonary embolism. Eur Heart J 2014;
35:3033-69, 3069a-3069k.

lapse and effect successful results without any sequelae.
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