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Background: The degree of pain caused by the implantation of cardiac electronic devices 

(CEDs) and the type of anesthesia or perioperative pain management used with the procedure 

have been insufficiently studied. The aim of this study was to analyze perioperative pain man-

agement, as well as intensity and location of pain among patients undergoing implantation of 

CED, and to compare the practice with published guidelines.

Patients and methods: This was a combined retrospective and prospective study conducted 

at the tertiary hospital, University Hospital Split, Croatia. The sample included 372 patients who 

underwent CED implantation. Perioperative pain management was analyzed retrospectively in 

321 patients who underwent CED implantation during 2014. In a prospective study, intensity 

and location of pain before, during, and after the procedure were measured by using a numerical 

rating scale (NRS) ranging from 0 to 10 in 51 patients at the same institution from November 

2014 to August 2015.

Results: A quarter of patients received analgesia or sedation before surgery. All the patients 

received local lidocaine anesthesia. After surgery, 31% of patients received pain medication or 

sedation. The highest pain intensity was observed during CED implantation with the highest 

NRS pain score being 8. Some patients reported severe pain (NRS >5) also at 1, 3, 6, 8, and 

24 hours after surgery. The most common pain locations were surgical site, shoulder, and chest. 

Adherence to guidelines for acute perioperative pain management was insufficient.

Conclusion: Patients may experience severe pain during and after CED implantation. Periop-

erative pain management was suboptimal, and higher doses of sedation and intensive analgesia 

are required. Guidelines for acute perioperative pain management and anesthesia during CED 

implantation should be developed.

Keywords: cardiac electronic devices, perioperative pain management, postoperative pain, 

analgesics, pain intensity, guidelines

Introduction
The use of implantable cardiac electronic devices (CEDs), including pacemakers, 

implantable cardioverter-defibrillators, and cardiac resynchronized therapy (CRT), is 

increasing worldwide for the treatment of cardiac arrhythmias.1–3

Pain-free life is nowadays considered an essential human right.4 However, despite 

the growing consumption of analgesics worldwide,5–9 the prevalence of postoperative 

pain in various surgical disciplines is worrying.10–12 It is known that poorly treated 

acute perioperative pain may lead to chronic postsurgical pain (CPSP) and that the 

prevalence of CPSP is also disturbingly high. For example, an Italian study showed that 

the incidence of CPSP at 6 months was 45.2% for mild pain, 15.9% for moderate pain, 
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and 2.7% for severe pain, whereas the incidence of CPSP at 

12 months was 35.9%, 11.8%, and 2.5% for mild, moder-

ate, and severe pain, respectively.11 Multiple factors may be 

associated with postoperative pain,13 and perioperative pain 

management is not necessarily conducted according to the 

recommended international guidelines.14

No data have been published to provide evidence about 

the degree of pain caused by implantation of CEDs, the type 

of anesthesia used during the procedure, or perioperative 

pain management. The aim of this study was to explore the 

patterns of anesthesia and perioperative pain management 

during CED implantation from patient records and to study 

pain intensity and location experienced by patients periop-

eratively in a prospective study.

Patients and methods
Design and setting
This study included both retrospective and prospective data 

collection. Data on anesthesia and analgesia were collected 

retrospectively for all patients (N=321) who underwent sur-

gical cardiac device implantation at the University Hospital 

Split, Croatia, from January to December 2014. Data on 

pain intensity and location during CED implantation were 

collected prospectively from a convenience sample of 51 

patients treated between November 2014 and August 2015.

Ethics
The study was approved by the ethics committee of The 

University Hospital Split. Patient consent was not required 

to access their medical records for the retrospective study 

because all data analyzed in the retrospective study were 

collected as part of routine diagnosis and treatment. Patients 

were recruited to the prospective study after receiving detailed 

information about the study and providing informed consent.

Data collection
Types of anesthesia, analgesia, and perioperative pain 

management were analyzed during and after cardiac 

device therapy and compared to the American Society of 

Anesthesiologists (ASA) guidelines for perioperative pain 

management.15

The data collected in the retrospective part of the study 

included age, sex, diagnosis, type and dosage of premedica-

tion, type of cardiac device, type and dosage of anesthesia, 

and type and dosage of analgesia for each day if it was 

administered on more than 1 day (on each postoperative day, 

whether the patient received pain medicine, type of analgesia, 

and dose were noted).

In the prospective part of the study, pain intensity was 

measured before, during, and after implantation (at 1, 3, 6, 

and 8 hours after device implantation, and 24 hours after 

implantation if the patient was still in the hospital). Pain 

intensity was measured by using a numerical rating scale 

(NRS) ranging from 0 to 10, with 0 indicating no pain and 

10 indicating the worst pain imaginable. Patients were also 

asked about the location of their pain. Data about pain inten-

sity and location were recorded by a nurse on a special data 

collection form, based on the patients’ self-report.

Statistics
Descriptive statistics were performed by using Microsoft 

Excel (Microsoft Inc., Redmond, WA, USA). Frequencies 

and percentages were calculated for the analyzed categori-

cal variables. For continuous variables, mean and standard 

deviation were calculated.

Results
Retrospective study
A total of 321 patients, who underwent CED implantation 

during 2014 at the University Hospital, Split, were included 

in the retrospective study. They comprised 201 male (63%) 

and 120 female (37%) patients with an average age of 76 

(range: 24–103) years. The three most common indications 

for surgery were atrioventricular block, atrial fibrillation, and 

sinus node dysfunction.

Patients included in the retrospective study received 

several types of devices: pacemaker (96%), cardioverter-

defibrillator (2%), CRT (1%), and “loop recorder” (0.6%). 

Local anesthesia with 5–10 mg lidocaine was applied dur-

ing CED implantation as the only type of anesthesia in all 

patients. None of the patients received general anesthesia.

Of the 321 patients, 242 (75%) did not receive any drug 

before the procedure. Among the 25% of patients who 

received premedication, the most commonly used drugs were 

a combination of tramadol and acetaminophen (28%), trama-

dol (25%), diazepam (20%), acetaminophen, and ibuprofen 

(8%), whereas a few patients received methylphenobarbital 

(2%), zolpidem (2%), diclofenac (1%), fentanyl (1%), indo-

methacin (1%), or morphine (1%).

The most common doses of premedication were 

37.5 mg/325 mg of a combination of tramadol and acetamino-

phen (29%), 5 mg of diazepam (17%), 50 mg of tramadol 

(16%), and 500 mg of acetaminophen (12%). The analysis of 

postoperative analgesia showed that 223/321 (69%) patients 

did not receive any analgesia after the operation. Among 

the 31% of patients who did receive analgesia or sedation 
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after the operation, the most commonly used drugs were a 

combination of tramadol/acetaminophen (26%), tramadol 

(23%), and diazepam (18%) (Table 1).

The most common doses for postoperative analgesic 

drugs were 37.5 mg/325 mg of a combination of tramadol/

acetaminophen (28%), 500 mg of acetaminophen (18%), and 

5 mg of diazepam (17%). Patients who received analgesics 

most commonly received them within 3 days of the surgery 

(ranging from 1 to 9 days postimplantation). They received 

analgesics most commonly once (19%) or twice (16%) a day.

Prospective study
A total of 51 patients who underwent CED implantation from 

November 2014 to August 2015 were included in the prospec-

tive study. The highest recorded intensity of pain on the NRS 

was 8 during the procedure, 7 at 1 h postoperatively, and 6 at 

the remaining four postoperative measurements. The average 

postoperative pain at all time points was <4 (Figure 1). The 

most common locations of pain were the site of operation 

(44%), shoulder (5%), and chest (2%) (Table 2).

Comparison with guidelines for acute 
perioperative pain management
Postoperative pain management during CED implantation 

at the study center was compared to the ASA guidelines 

for perioperative pain management.15 It was found that the 

study center did not adhere to the guidelines. Health work-

ers involved with the postoperative care of patients were not 

trained by the anesthesiologists. Patients’ medical notes did 

not contain information about previous pain intensity for any 

of the patients. Furthermore, the notes did not contain any 

information on any side effects of the drugs. Multimodal pain 

therapy was not used, and acetaminophen was rarely used as 

postoperative analgesia. Patients were not placed in separate 

rooms for postoperative recovery because CED implantation 

is considered a minor procedure in the day hospital, and there 

was no intensive patient follow-up.

Discussion
Our retrospective analysis indicated that patients undergoing 

CED implantation at the study center received inadequate 

perioperative pain management. It was found that 75% of 

patients did not receive any kind of premedication. All proce-

dures were conducted under local anesthesia with lidocaine. 

Only 25% of patients received any analgesics or sedative 

drugs after the procedure. Furthermore, the prospective 

analysis showed that patients experienced severe pain during 

the procedure, with an intensity of up to 8, indicating that 

anesthesia and analgesia were inadequate.

Guidelines for treating perioperative pain were published 

by the ASA in 2012.15 The aim of the guidelines was to 

increase the efficacy and safety of acute perioperative pain 

management, to reduce the risk of side effects, to preserve 

patients’ functions, and to increase patients’ quality of life 

during the perioperative period.15 The guidelines emphasize 

the importance of preventing the development of side effects 

and chronic pain due to inappropriate analgesia. They also 

Table 1 Analgesia received after cardiac electronic device 
implantation in 321 patients

Postoperative analgesia N (%)

Tramadol/acetaminophen 31 (26)
Tramadol 28 (23)
Diazepam 22 (18)
Acetaminophen 21 (17)
Ibuprofen 11 (9)
Methylphenobarbital 2 (2)
Diclofenac 1 (1)
Fentanyl 1 (1)
Indomethacin 1 (1)
Metamizole 1 (1)

Table 2 Location of the most intense pain in 51 patients 
undergoing cardiac electronic device implantation

Site N (%)

Procedural site 137 (44)
Chest 7 (2)
Shoulder 17 (5)
Arm 2 (0.6)
Neck 3 (0.9)
No answer 85 (27)
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Figure 1 Maximum and average pain intensity during and after cardiac electronic 
device implantation (PO, postoperatively). Average pain presented as mean and 
standard deviation.
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emphasize education of the hospital staff by anesthesi-

ologists. This training should include education about pain 

assessment and on pharmacological and nonpharmacological 

treatments for pain. According to the guidelines, anesthe-

siologists should regularly evaluate pain intensity, and the 

efficiency and side effects of therapy, and document these. 

Preoperative assessment of patients should include taking 

a detailed patient history, especially about previous pain, 

physical examination, and planning pain control considering 

the procedure that the patient is undergoing.15

A number of studies on the quality of postoperative pain 

management have been conducted in different countries to 

improve postoperative care and implement the guidelines. 

For example, a study conducted by Apfelbaum et al16 in the 

USA showed that 80% of patients experienced pain after 

the procedure. Among these, 86% had moderate, severe, or 

extremely severe pain which in many cases occurred after 

being discharged from hospital.16

Maier et al17 analyzed pain treatment in German hospitals 

during a 3-year period by interviewing patients undergoing 

surgical and nonsurgical procedures about their intensity of 

pain and efficiency of the treatment of pain. They found that 

55% of patients from the surgical group and 57% from the 

nonsurgical group were not satisfied with their pain treat-

ment. Furthermore, 39% of nonsurgical and 15% of surgical 

patients did not receive any analgesia even though they had 

pain. Pain therapy was considered inadequate for 46% of 

nonsurgical and 30% of surgical patients. The authors con-

cluded that pain after surgical or nonsurgical procedures is 

still very common and its treatment is inadequate.17

A similar study conducted by Weiran et al18 in China 

indicated that postoperative pain was relieved within 3 days 

for 83% of patients. However, 20% of interviewed patients 

were not satisfied with their pain treatment, whereas 52% 

did not receive any analgesia even though 91% of patients 

reported pain. The authors concluded that, even though 

effective methods of pain treatment are available, there is a 

need for additional education of hospital staff, patients, and 

their families about pain treatment and also a need for better 

communication with patients in the postoperative period.18

The studies mentioned thus far did not relate specifically 

to CED implantation but to various other surgical procedures. 

However, Anderson et al19 recently presented a summary of 

their research conducted in London, UK, about analgesia 

after CED implantation at the 15th World Congress on Pain. 

These findings indicated that acetaminophen was given dur-

ing the procedure only to patients who were under general 

anesthesia and that the same patients received opioids in 

43% of cases. Morphine was given to 83% of patients who 

underwent local anesthesia. They found that only 48% of 

patients received analgesia after discharge despite high pain 

intensity (>6) but a year later, after educating the hospital 

staff, that number increased to 53%. They concluded that 

pain after CED implantation is underrated and that hospital 

staff did not administer analgesia consistently. Even though 

educational programs helped to increase administration of 

analgesics after discharge, development of guidelines for 

pain treatment in cardiac device implantation was proposed.19

In this study, none of the patients received morphine after 

the procedure, which might indicate a lack of very severe pain 

among patients or a reluctance of physicians to administer 

morphine. In contrast to the study by Anderson et al19 in 

which 29% of patients underwent CED implantation under 

general anesthesia, all patients in the present study received 

local lidocaine anesthesia.

It was found that, at the study center in 2014, 75% of 

patients did not receive any analgesic or sedative premedica-

tion, and 69% of patients did not receive any pain medication 

after the operation. As indicated by the high pain intensities 

reported during the procedure by patients in the prospective 

study, perioperative pain management was inadequate. It 

is possible that some patients received analgesics not for 

postoperative pain, but for painful comorbidities, consider-

ing the advanced age of the population. It is also possible 

that the patients are self-medicating and sharing analgesics 

between themselves to alleviate pain. It is known that sharing 

of even prescription analgesics is a common behavior that is 

viewed positively by patients and even some physicians.20,21

Comparing the practice at the study center to the ASA 

guidelines for perioperative pain management indicated lack 

of compliance with those guidelines. In particular, it was noted 

that there was no policy for acute pain management at the hos-

pital. Very few studies of acute pain management procedures 

have been conducted in tertiary hospitals in Croatia. A study 

conducted in another department of the same hospital indi-

cated inadequate perioperative pain management in patients 

undergoing complex ophthalmic procedures.14 Another study 

of chronic pain treatment in the same hospital showed long 

waiting times for referral to a tertiary pain clinic and for 

procedures and referrals to specialists.22 Understaffed pain 

clinics in Croatia and a narrow focus of work may explain 

their limited involvement in acute pain management.23 ASA 

guidelines recommend multimodal pain management, but this 

was not observed in the present study or the previous studies 

on acute perioperative pain management,14,24 and the treatment 

of chronic pain25 at the same hospital.
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Despite the ASA guidelines for acute perioperative pain 

treatment,15 it was found that anesthesiologists do not educate 

hospital staff on pain treatment. There is no routine evalu-

ation of pain intensity, therapy efficiency, or side effects. 

Patients’ medical records did not contain information about 

previous pain intensity or any side effects of the therapy. Even 

though CED implantation is a minor procedure, in most cases 

conducted under local anesthesia, and not requiring a long 

stay in the hospital, there is still a possibility of pain during 

the procedure and in the early postoperative period. Local 

guidelines for acute pain management should be developed, 

taking into account the complexity of the procedure and 

specific conditions of the setting.

These prospective data showed that patients experienced 

the most pain during the procedure, with some patients 

reporting severe pain (NRS score >5) in all postoperative 

measurements. Patients’ pain reports during the procedure 

showed high variability, but pain is a highly subjective sensa-

tion; hence, this variability can be expected. Considering that 

almost every patient felt some postoperative pain, there is 

room for improving perioperative pain management related to 

CED implantation. Education of the hospital staff, in line with 

the ASA guidelines for perioperative pain management,15 

could be the first step to remedy this situation.

Strengths of this study include its originality, since 

any previous studies on this subject could not be found. 

Furthermore, findings of this study are significant because 

this study identified the problem that no patients undergo-

ing CED implantation had adequate pain management and 

pointed out the way to solve it by educating the staff and 

the introduction of acute pain management guidelines to 

alleviate suffering of patients and enable pain-free CED 

implantation procedures.

Limitations
Limitations of the study are its cross-sectional nature and 

relatively small number of patients involved in the prospec-

tive part because it was conducted in a single center; thus, 

it may not be representative of other centers, and there were 

some missing data on pain location. Further observational 

studies should explore pain intensity associated with CED 

implantation in terms of risk factors for pain development 

and factors related to the procedure (size of the device, extent 

of the surgical trauma, and duration of the procedure) and 

patient condition. Further studies on this subject should also 

include randomized controlled trials to assess the efficacy 

and safety of various analgesics and tranquilizers in the CED 

implantation setting as no such studies could be found in the 

medical literature.

Conclusion
All patients undergoing CED implantation at the study center 

received local anesthesia, and perioperative pain manage-

ment was inadequate. Education of staff and introduction of 

acute pain management guidelines should be the next step 

to alleviate suffering of patients and enable pain-free CED 

implantation procedures.
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