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Study of the cement implantation syndrome

A review
@ Bone cement implantation Syndrome Yunze Yang, MMVE®, Xianyu Meng, MD=*, Yiran Huang, MBBS®

Abstract N\

A. J. Donaldsonl’ H. E’ Thomsonl, N. J. Harperz* and N‘ W. Kenny3 Bone cem‘ent implantation syngﬁrome (BCIS)isa cnpcal apd potentially}\fe-threatenihg condm‘on that mamfests during implantation. |
Characterized by a constellation of symptoms, including hypoxemia, hypotension, cardiac arrhythmias, elevated pulmonary
vascular resistance, and occasionally cardiac arrest, BCIS typically ensues shortly after cement introduction, albeit with rare
instances of delayed onset. Primarily attributed to the exothermic reaction of bone cement implantation, this syndrome is caused
1 . . . . by local tissue damage, histamine and prostaglandin release, and microemboli formation, ultimately triggering a systemic immune
Department Of AnaestheSla, UnlverSlty HOSpltal Of South ManChester, SOMthmOO}" ROad, response that culminates in respiratory and circulatory failure. The current hypotheses regarding BCIS include embolism, allergic
2 . 3 . reactions, and cement autotoxicity. BCIS management emphasizes preventative strategies, encompassing meticulous patient risk
ManCheSter M23 QLI UK Department OfAnaeStheSZa and Depal’tment Of OI’lhO[)aedlC Surgery, assessment, comprehensive preoperative and intraoperative evaluations, and precise cement application techniques. Treatment

primarily involves symptomatic therapy and life-support measures to address the systemic effects of the syndrome.
MCll’lCheStel" R()yal Inﬁ}"ma}"y, O_Xf()}"d Rd, Manchesl’e}" M]3 9WL, UK Abbreviations: BCIS = bone cement implantation syndrome, PMMA = polymethylmethacrylate, PVRI = pulmonary vascular
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m  Four chamber TOE views showing embolism during
total hip arthroplasty. (A) Small emboli (< 5 mm)
filling less than half of the right atrium. (B) Medium-
sized emboli (5 — 10 mm, arrowed) and small emboli
filling more than half of the right atrium. (C) Small

emboli (< 5 mm) completely filling the right atrium,

multiple paradoxical emboli in left atrium. (D) Large
emboli (> 10 mm) in the right atrium with delayed
passage at the tricuspid valve. AS, atrial septum; CS,
coronary sinus; LA, left atrium; LV, left ventricle;
LVOT, left ventricular outflow tract; MV, mitral
valve; RA, right atrium; RV, right ventricle; VS,

ventricular septum.
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proposed combined model with peripheral vasodilatation, reduced venous return,
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Clinical features consistent with BCIS

Hypoxia

Sudden drop or loss of arterial pressure
Cardiac Arrhythmias

Pulmonary hypertension

Reduced SV, CO, or right ventricular EF
Loss of consciousness

Cardiac arrest
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Comparison between Colloid Preload and Coload in Bone Cement

Implantation Syndrome under Spinal Anesthesia —— by Ozcan D, et al.

Anesthesia: Essays and Researches. 2018, 12(4): 879 — 884.
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Trauma-related
Orthopedic (common)
Long bone fractures (especially femur)
Pelvic fractures
Fractures of other marrow-containing bones (eg, ribs)
Orthopedic procedures
Intraosseous access or infusions
Nonorthopedic (uncommon)
Soft tissue injuries
Chest compressions with or without rib fractures
Burns
Liposuction, lipoinjection, fat grafting
Bone marrow harvesting and transplant
Lung transplantation
Nontrauma-related (rare)
Pancreatitis
Osteomyelitis and panniculitis
Bone tumor lysis
Sickle cell hemoglobinopathies  #kK e dn 2% & 4
Steatotic liver disease
Lipid infusion
Cyclosporine (especially using a lipid solvent)
Intraoperative cell salvage
Cardiopulmonary bypass
Metastases from fatty tumors
Osteonecrosis

Bone marrow necrosis
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