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AbstrAct
The increase in the average age of patients contributes to the occurrence of more cases of severe calcification of the 
coronary arteries. Advanced pathologies are less susceptible to classical therapeutic methods, such as coronary angio-
plasty. An alternative technique is rotational atherectomy, which invasively removes the atherosclerotic plaque, prepar-
ing the vessel for further therapeutic interventions. The progress in the popularity of this method requires the use of 
knowledge at the highest level by the medical staff taking care of the patient. The risk of severe complications gener-
ates several nursing problems. Nursing staff observation, monitoring of basic vital signs, and pharmacotherapy contrib-
ute to the proper course of hospitalization. By implementing elements of health education, it strengthens the patient’s 
attitude to the therapeutic process and the introduction of beneficial lifestyle modifications. The aim of the paper is to 
present the basic assumptions of nursing care for patients after rotational atherectomy.
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IntroductIon
Along with the development of modern thera-

peutic techniques, the life expectancy of patients 
with cardiac diseases is significantly extended. Fac-
tors predisposing to the occurrence of calcifications 
in the coronary arteries, especially diabetes, and 
chronic heart and kidney failure, create a classic clini-
cal picture of patients treated with highly specialized 
invasive techniques [1, 2]. Numerous studies estimate 
that the presence of calcified atherosclerotic plaque 
affects 17-38% of patients diagnosed by angiography 
and 73% of patients diagnosed by intravascular ultra-
sonography (IVUS) [3-5].

The presence of massive calcifications in the coro-
nary artery system negatively affects the therapeutic 
success of revascularization procedures. Significant 
occlusion of the lumen of the vessel makes it diffi-
cult to introduce specialized equipment, in particular 
balloon catheters or stents. Sharp edges of athero-
sclerotic lesions may damage the polymer coating of 
antiproliferative drug-releasing implants, leading to 
stent thrombosis and severe restenosis [6, 7]. Rota-
tional atherectomy is an optional therapeutic method 
for patients with severe vascular lesions.

The nursing of patients after rotational atherecto-
my is directly related to the occurrence of numerous 

nursing problems. Its key aspect is the correct hierar-
chy of needs in a holistic spirit. Nursing interventions 
should be based on the highest quality scientific evi-
dence. It requires the nursing staff to know the cur-
rently used therapies and elements of comprehensive 
cardiac rehabilitation or health education. The aim of 
this paper is to present the basic assumptions of nurs-
ing care for a patient after rotational atherectomy.

characterIstIcs of the method 
Rotational atherectomy was introduced in the 

1980s. The technique of the procedure was first devel-
oped by David Auth [8]. The procedure is performed 
in the conditions of the haemodynamics laboratory. 
The  essence of this method is to widen the lumen 
of the coronary vessel by mechanically removing the 
calcified atherosclerotic plaque. Removal of patholog-
ical foci occurs as a result of their fragmentation into 
microparticles of size < 10 µm, which allows the cap-
ture of the resulting particles by the microcirculation, 
which does not cause peripheral embolism [9, 10].

The initial stage of the procedure is to obtain 
a  vascular access appropriate to the clinical case 
(radial or femoral artery) and insertion of a  metal 
guidewire under the guidance of a copy. Then, with 
its help, a special drill with a characteristic elliptical 
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shape covered with diamond microcrystals on the 
working surface is implemented. After appropriate 
positioning in the coronary artery, the drill is intro-
duced into a  rapid rotational movement with a  fre-
quency of 130-180 thousand revolutions per minute, 
thanks to which approximately 98% of the calcified 
atherosclerotic plaque is broken down, while saving 
the tissue of the coronary vessel wall [11].

The fixed components of the device are a  tank 
with compressed air or nitrogen, synchronized with 
the working console and turbine, as well as a  foot 
pedal with which the drill is started. Disposable ele-
ments in the set are a drill and a steel guide. The drill 
is placed in a special sheath, which allows for constant 
administration of a 0.9% NaCl solution and drugs dur-
ing the procedure [12]. Companies producing medical 
equipment have introduced newer technological solu-
tions by limiting the main components of the device 
to the console with a touch panel, while the function 
of the foot pedal is taken over by the advancer. Guides 
and drills are not subject to technological modification.

IndIcatIons and contraIndIcatIons 
for rotatIonal atherectomy 

Rotational atherectomy procedures are usually 
performed after ineffective angioplasty of coronary 
arteries. Failure of the PCI procedure is usually associ-
ated with the impossibility of inserting the elements 
of the therapeutic kit into the area of   the atheroscle-
rotic lesion [13]. Rotational atherectomy is an alterna-
tive method of treatment that allows the avoidance 
of extensive surgery in the thoracic area.

Indications for rotational atherectomy: 
• lack of adequate balloon dilation of the stenosis 

with the presence of calcifications, 
• no possibility to bring therapeutic equipment to 

the vicinity of the lesion, 
• massive calcifications in angiography, 
• serious changes in coronary bifurcations, 
• recanalization procedures of chronically occluded 

arteries after successfully forcing the occlusion site, 
• rotational atherectomy of an undercompressed 

coronary stent.
Contraindications to rotational atherectomy:

• changes in the venous grafts, 
• presence of a massive thrombus,
• dissection of the vessel, 
• severe left ventricular failure, 
• advanced three-vessel disease [14-16].

most common complIcatIons 
and methods of theIr preventIon 

Patients undergoing rotational atherectomy are 
at risk of complications equivalent to those occurring 
during coronary artery angioplasty. The most common 

are local complications in the form of haematoma or 
pseudoaneurysm associated with obtaining vascular 
access from the femoral artery. Less frequently diag-
nosed complications, but dangerous for the patient’s 
life and health, include periprocedural myocardial in-
farction, stroke, or sudden death. Angiographic com-
plications include dissection of the coronary vessel, 
perforation, and embolization of the artery with em-
bolic material [17, 18].

The most common complications of rotational 
atherectomy include: 
• hematoma, pseudoaneurysm, 
• blood flow disorders in the treated vessel, 
• stenocardial pain, 
• myocardial infarction, 
• coronary artery perforation, 
• bradycardia, atrioventricular block, 
• drill entrapment, 
• guidewire tip detachment [19].

To efficiently perform the procedure and prevent 
complications of rotational atherectomy, a set of sev-
eral important rules must be followed. The key aspect 
is to select the appropriate diameter of the drill to 
the extent of atherosclerotic lesions. Short therapeu-
tic sessions are recommended, 15-20 seconds with 
a rotation frequency of about 140-150 thousand. rota-
tions per minute. This significantly minimizes the risk 
of complications of thermal damage to the coronary 
vessels and excessive platelet aggregation [20]. In or-
der to prevent intense friction and ensure the proper 
level of cooling of the system, rinsing with a mixture 
of isotonic sodium chloride solution with heparin 
and drugs relaxing the smooth muscles of blood ves-
sel walls are recommended [21, 22]. Revasculariza-
tion within the right coronary artery often requires 
securing the patient with a  temporary endocavitary 
electrode, which minimizes the risk of complications 
associated with myocardial arrhythmia [23].

An important role in the prevention of periproce-
dural complications is played by the interdisciplin-
ary team, in particular the nursing staff who remain 
in direct contact with the patient at every stage of 
treatment. The introduction of targeted preventive 
measures based on patient monitoring, pharmaco-
therapy, rehabilitation, and health education reduces 
the risk of adverse consequences of the implemented 
therapy [24].

nursIng care for patIents 
after rotatIonal atherectomy 

The standards of nursing care for patients after 
rotational atherectomy are based on direct nursing 
functions and may use the idea of a partially compen-
satory system according to Dorothea Orem [25]. Mod-
ern nursing of patients in invasive cardiology uses the 
assumptions of nursing practice based on scientific 
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evidence and requires an individual approach to the 
patient, appropriately tailored to the level of his/her 
independence and advancement of the disease [26]. 
Nursing care should take into account the holistic 
impact of myocardial dysfunction on the body, the 
complexity of therapeutic procedures, accompanying 
diseases, or knowledge deficits. Health education of 
the patient and his/her family is an important ele-
ment [27].

One of the priority tasks of the nursing staff car-
ing for patients after non-surgical therapeutic proce-
dures is to prepare them for active involvement in the 
nursing process recommended by the European So-
ciety of Cardiology (ESC) [28]. Various organizational 
models of health care in the world are based on close 
cooperation of interdisciplinary teams at institutional 
levels: specialist hospitals, cardiology clinics, tele-
monitoring, and primary care clinics.

Diagnostic tasks are based on the assessment of 
the patient’s clinical condition, current risk factors for 
ischaemic heart disease, early diagnosis of complica-
tions, and key knowledge deficits. An important ele-
ment is a  physical examination and measurements 
of basic vital parameters (heart rate, blood pressure, 
breathing, saturation, body temperature, and state of 
consciousness). The manifestation of various patho-
logical symptoms can be assessed and classified us-
ing many scales used in the clinical assessment of the 
patient. While performing the diagnostic function, 
the nursing staff also participate in the collection of 
biological material for laboratory tests or indepen-
dently perform some of the measurements, e.g. de-
termination of blood glucose level, blood gas analysis. 
The holistic assessment of the patient takes into ac-
count his/her emotional, mental, and social state [29].

Therapeutic tasks consist of direct assistance 
during the procedure and proper preparation of the 
treatment room and the necessary medical equip-
ment. They are also based on pharmacotherapy and 
monitoring the patient for side effects of the therapy 
used. Nursing care during the patient’s stay in the 
treatment room also includes the following: 
• monitoring the patient’s condition, signalled so-

matic ailments, control of the blood pressure curve, 
heart rate, electrocardiographic record, saturation, 

• observation of the patient for side effects of ro-
tational atherectomy (cardiac arrhythmias, vaso-
spasm, vessel perforation), 

• securing the puncture site with a sterile dressing, 
• completing medical documentation [30].

The nurse’s tasks also include participation in di-
etary treatment consisting in activating the patient to 
change his/her habits [31].

Nursing and care tasks are related to multifac-
eted help and support for the patient in the field of 
self-service deficits, which are a consequence of the 
therapeutic activities and changes in the cardiovas-

cular system. The scope of care services provided is 
comprehensive, starting from the recognition of the 
scope and nature of self-care deficits through activi-
ties such as the following:
• providing appropriate conditions to maintain prop-

er biological functions of the body,
• assistance in performing everyday activities, often 

related to the need to temporarily immobilize the 
patient after the procedure, 

• solving individual problems resulting from the pa-
tient’s reaction to the applied treatment [32].

Rehabilitation tasks are carried out with the help 
of comprehensive cardiac rehabilitation programs. 
The nursing staff take an active part in the patient’s 
rehabilitation through clinical assessment, physical, 
psychological, and social rehabilitation, primary and 
secondary prevention, as well as constant monitoring 
of the effects of therapy [33, 34].

Educational tasks are an essential link in the pro-
cedures of invasive cardiology, especially among the 
group of patients after coronary artery revasculariza-
tion procedures. Frequent knowledge deficits caused 
by the lack of reliable information cause fear and 
anxiety among patients and their relatives. Health 
education is aimed at shaping pro-health behaviours, 
strengthening the sense of responsibility for one’s 
own health and the health of the closest people, with 
maximum involvement of the patient in the process 
of nursing [35, 36]. During the hospitalization of a pa-
tient after rotational atherectomy, special attention 
should be paid to providing reliable educational rec-
ommendations. Post-procedural information is simi-
lar to that of coronary angioplasty. The nursing staff 
play an important role here [37]. The scope of the in-
formation provided includes the following:
• information on further postoperative procedures 

(remaining in bed while maintaining pressure at 
the site of the vascular access obtained), 

• information on avoiding lifting heavy objects (about 
a week after the procedure), 

• information on avoiding bathing in hot water, 
• self-monitoring for increased body temperature and 

bleeding, redness, swelling, and disturbing exudate 
at the puncture site, 

• advising the patient about the symptoms that re-
quire urgent contact with a doctor (chest pain, pal-
pitations, high blood pressure, increased swelling 
of the lower limbs),

• basic assumptions about the disease entity (causes, 
symptoms, treatment),

• guidelines for pharmacological therapy (taking 
medications as prescribed by a doctor),

• information on self-control (control of blood pres-
sure and pulse, blood glucose, keeping self-control 
diaries), 

• information related to dietary management (modi-
fication of lipid disorders in the treatment of hyper- 



68

Filip M. Tkaczyk

Nursing Problems 2/2023 

after sirolimus-eluting stent implantation in real-world 
patients. Cardiovasc Revasc Med 2008; 9: 2-8.

4. Moussa I, Ellis SG, Jones M, et al. Impact of coronary culprit 
lesion calcium in patients undergoing paclitaxel-eluting 
stent implantation (a TAXUS-IV sub study). Am J Cardiol 
2005; 96: 1242-1247. 

5. Kashtanova EV, Polonskaya YV, Ragino YI. Calcification and 
atherosclerosis of the coronary arteries. Ter Arkh 2021; 93: 
84-86.

6. Pershad A, Buchbinder M. Management of calcified lesions 
in 2004. Int J Cardiovasc Intervent 2005; 7: 199-204.

7. Nakahara T, Dweck MR, Narula N, et al. Coronary artery 
calcification: From mechanism to molecular imaging. JACC 
Cardiovasc Imaging 2017; 10: 582-593.

8. Gorol J, Tajstra M, Gąsior M, et al. Aterektomia rotacyjna – 
renesans metody. Choroby Serca i Naczyń 2018; 15: 29-35. 

9. Iannopollo G, Gallo F, Mangieri A, et al. Tips and tricks for 
rotational atherectomy. J Invasive Cardiol 2019; 31: 376-383.

10. Sakakura K, Ito Y, Shibata Y, et al. Clinical expert consensus 
document on rotational atherectomy from the Japanese 
association of cardiovascular intervention and therapeutics. 
Cardiovasc Interv Ther 2021; 36: 1-18. 

11. Mota P, de Belder A, Leitão-Marques A. Rotational atherec-
tomy: Technical update. Rev Port Cardiol 2015; 34: 271-278. 

12. Moroni F, Sharma SK, Azzalini L. Rotational atherectomy: 
Where practice makes perfect. JACC Cardiovasc Interv 2021; 
14: 1956-1957. 

13. Wijns W, Kolh P, Danchin N, et al. Guidelines on myocardial 
revascularization: The Task Force on Myocardial Revascular-
ization of the European Society of Cardiology (ESC) and the 
European Association for Cardio-Thoracic Surgery (EACTS). 
European Association for Percutaneous Cardiovascular 
Interventions. Eur Heart J 2010; 31: 2501-2555. 

14. Gupta T, Weinreich M, Greenberg M, et al. Rotational ather-
ectomy: A contemporary appraisal. Interv Cardiol 2019; 14: 
182-189. 

15. Sandoval Y, Brilakis ES. The role of rotational atherectomy in 
contemporary chronic total occlusion percutaneous coronary 
intervention. Catheter Cardiovasc Interv 2017; 89: 829-831.

16. Akkus NI, Abdulbaki A, Jimenez E, et al. Atherectomy devic-
es: technology update. Med Devices (Auckl) 2014; 8: 1-10.

17. Matsuo H, Watanabe S, Watanabe T, et al. Prevention of 
no-reflow/slow-flow phenomenon during rotational ather-
ectomy – a prospective randomized study comparing intra-
coronary continuous infusion of verapamil and nicorandil. 
Am Heart J 2007; 154: 994.

18. Sharma SK, Tomey MI, Teirstein PS, et al. North American 
expert review of rotational atherectomy. Circ Cardiovasc 
Interv 2019; 12: e007448. 

19. Stankovic G, Milasinovic D. Rotational atherectomy in clini-
cal practice: The art of tightrope walking. Circ Cardiovasc 
Interv 2016; 9: e004571.

20. Tomey MI, Kini AS, Sharma SK. Current status of rotational 
atherectomy. JACC Cardiovasc Interv 2014; 7: 345-353.

21. Zimarino M, Corcos T, Bramucci E, et al. Rotational atherec-
tomy: a “survivor” in the drug-eluting stent era. Cardiovasc 
Revasc Med 2012; 13: 185-192.

22. Barbato E, Carrié D, Dardas P, et al. European Association 
of Percutaneous Cardiovascular Interventions. European 
expert consensus on rotational atherectomy. EuroInterven-
tion 2015; 11: 30-36.

23. Bertrand ME, Van Be. Rotational atherectomy. In: Topol E 
(Ed.). Text book of interventional cardiology. Saunders, 
Philadelphia 2003; 549-557.

cholesterolaemia, maintaining a  normal body 
weight, limiting salt and stimulants), 

• information on physical activity (adapted physical 
training, comprehensive cardiac rehabilitation), 

• information on methods of coping with increased 
emotional tension, anxiety, and stress [38, 39]. 

Systematic health education of the patient and 
his/her family positively affects preparation for self-
care and leading a healthy lifestyle at home.

The tasks of health promotion are based on the 
primary and secondary prevention of cardiovascular 
diseases and consist of minimizing the factors caus-
ing the formation of atherosclerotic changes in the 
coronary arteries. This goal is pursued through pre-
ventive programs covering various age groups of the 
population and exemplary activities:
• systematic measurement of basic vital parameters, 

keeping self-monitoring diaries, 
• laboratory tests (peripheral blood count, lipid pro-

file, glucose level, etc.), 
• regular electrocardiographic examination of the 

heart [40]. 
As part of this function, the nursing staff promote 

pro-health behaviours among the society.

summary
Rotational atherectomy, as one of the modern 

types of endovascular procedure, allows for the res-
toration of optimal blood supply to the myocardium, 
contributing directly to the reduction of somatic com-
plaints. It reduces the risk of an episode of acute myo-
cardial ischaemia, while improving the quality of life. 
The increase in the incidence of difficult and complex 
atherosclerotic lesions translates into increased fre-
quency of use of this method in the daily practice of 
invasive cardiology. The participation of the nursing 
staff in the preparation of the patient for the proce-
dure and the care during and after its completion is 
the pillar of the success of the procedure. Specialist 
knowledge, experience, and numerous professional 
competences translate into reducing the risk of seri-
ous complications.
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