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Cardiac arrest during hip arthroplasty with cement gun 
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Introduction 

Intraoperative hypotension is fairly common during 
total hip arthroplasty with cement. There are several 
reports of intraoperative cardiac arrest in association 
with methylmethacrylate for fixation of components of 
a total hip arthroplasty [1-3]. One of the mechanisms 
is diffuse microembolization of the lungs as a conse- 
quence of extrusion of the bone marrow content by the 
pressurized bone cement. Hyland and Robins discov- 
ered air and fat in the pelvic veins on the side that was 
operated on, the right heart, and the coronary vessels of 
a 96-year-old woman who had a cardiac arrest during 
a hemiarthroplasty with cement [3]. By reducing 
intramedullary pressure and changing the operative 
technique such as thorough saline lavage of the femoral 
canal [4], complications associated with bone cement 
implantation can be diminished, but death still occurs. 

We report a case in which thorough saline lavage of 
the femoral canal, continuous blood pressure monitor- 
ing, 100% oxygen, and intravenous ephedrine (8mg) 
given prophylactically before insertion of bolae cement 
were not enough to prevent cardiac arrest. 
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Case report 

A 68-year-old man weighing 58kg in whom carcinoma 
of the right lung had metastasized to widespread 
osseous locations, including the left femur, sustained a 
pathological fracture of the left hip. A left hemiar- 
throplasty was scheduled, with the patient under gen- 
eral anesthesia. 

The laboratory data were hematocrit 37.5%, with 
normal electrolytes and coagulation studies. A room air 
blood gas analysis revealed pH 7.44, PCO2 40mmHg, 
PO2 62mmHg, and base excess 4.2mM/1. Morphine 
sulfate was used for pain relief. 

Premedication consisted of 0.5mg atropine and 
25mg hydroxyzine intramuscularly. Anesthesia was 
induced with 70mg propofol, 50 ~g fentanyl, and 7mg 
vecuronium bromide and was maintained with 
sevoflurane. Nitrous oxide was not used. Before inser- 
tion of the cement, arterial blood pressure ranged from 
90/55 to 130/80mmHg and pulse rate ranged from 92 to 
116 beats.min 1. Blood loss was 260ml, and lactated 
Ringer's solution, 1400ml, and 5% albumin, 300ml, 
were infused before using the cement gun. Two minutes 
after lnethylmethacrylate cement was inserted with a 
cement-injection gun, the blood pressure fell from 110/ 
76 to 40/30mmHg. The capnogram showed a gradual 
decrease from 31 to 17mmHg as blood pressure de- 
creased. The airway pressure was not elevated. No ST 
change was seen on the electrocardiogram. Skin rash 
was not seen. The blood pressure did not respond to the 
infusion of 5% albumin and vasopressors. Although the 
heart rate remained at approximately sixty beats.min -~, 
the blood pressure could not be measured, suggesting 
electromechanical dissociation. External cardiac 
massage was started, and the patient was turned to the 
supine position. In spite of 3 h of resuscitation with full 
doses of epinephrine, norepinephrine, and dopamine, 
the patient died. No postmortem examination was 
performed. 
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Discuss ion 

The cardiovascular effects of pressurization of 
methylmethacrylate, including decreased cardiac 
output, elevated pulmonary artery pressure, and 
systemic hypotension, have been examined in the 
laboratory. However,  the etiology of intraoperative 
cardiac arrest in association with methylmethacrylate 
apparently is still unknown. 

The anaphylactoid mechanism as a major factor in 
complications associated with bone cement implanta- 
tion is receiving renewed attention, since increased 
plasma histamine levels were recently demonstrated 
after the implantation of bone cement and a prosthesis 
[5]. However,  Lamade et al. reported that histamine- 
receptor-blocking agents did not have a prophylactic 
potential in complications associated with bone cement 
implantation [6]. In this case an anaphylactoid reaction 
is not excluded as a cause of the event, although the skin 
was neither reddish nor erupted. 

Substantial evidence supports an embolic etiology 
[1,3]. The risk of thromboembolic disease is increased in 
patients who have cancer, especially if an operation is 
being done [7]. 

It is controversial to use the cement gun with high- 
risk patients. The cement gun requires earlier insertion 
and elevates the plasma level of the monomer  higher 
than manual insertion does. The pulmonary system is 
the primary organ for clearance of methylmethacrylate 
monomer  [8], which may be responsible for the 
hypotension and hypoxia. However,  Evans et al. 
reported that the incidence of air embolism and associ- 
ated cardiovascular changes during total hip replace- 
ment may be expected to be reduced in those patients in 
whom a cement gun is used to place the cement instead 
of insertion by hand [9]. 

Patterson et al. recommend inspiration of 100% 
oxygen, adequate volume replacement, invasive hemo- 
dynamic monitoring, and ready-mixed vasopressor so- 
lutions as usefffl adjuncts in the treatment of patients 
who are at risk for cardiac arrest. They routinely infuse 
low-dose epinephrine via a central venous line during 
the insertion of methylmethacrylate [1]. In the present 
case, the CVP line was not inserted, although a cannula 
was placed in the left radial artery for continuous blood 
pressure monitoring, and 100% oxygen and intravenous 
ephedrine were supplied prophylactically before the 
insertion of bone cement. 

There are also some case reports of neurologic com- 
plications associated with knee and hip arthroplasty 
[10-13]. The pathogenesis and operative events that 
lead to acute neurologic injury during joint arthroplasty 
are not well understood but are thought to be a con- 
sequence of the fat embolism syndrome. In a patient 
with a patent foramen ovale, diffuse embolic infarcts 

were reported to be confirmed after bilateral knee 
arthroplasty [10]. A patent foramen ovale is reported to 
be present in approximately 27% of people [14]. Re- 
cently Edmonds et al. reported that cerebral 
embolization during total hip arthroplasty is common 
and may be attributable to transpulmonary passage of 
emboli [15]. 

In conclusion, thorough saline lavage of the femoral 
canal, continuous blood pressure monitoring, and 100 
per cent oxygen and intravenous ephedrine supplied 
prophylactically before insertion of bone cement were 
not enough to prevent cardiac arrest. The etiology of 
the present hypotensive event was unknown; however, 
a direct cardiodepressant effect of bone cement was 
suspected. Early detection of embolic events seems 
useless to prevent further embolism, because once 
bone cement is inserted we cannot do anything. After  
this case we employed a central venous catheter for 
prophylactic continuous infusion of dopamine and 
emergent flush of dopamine in high-risk patients. 
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