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Methods of postoperative pain treatment and evaluation of the analgesic
effect of ropivacaine in local infusions

Abstract

Postoperative pain, resulting from tissue damage, poses a significant challenge, especially in surgeries involving tissue disrup-
tion. Effective management is crucial as uncontrolled pain can hinder rehabilitation, limit mobility, and delay wound healing.
Local anesthetics like ropivacaine, administered in continuous local infusions, have gained attention for managing postoperative
pain through continuous infusion, targeting sensory nerves over motor nerves.

A study at the Orthopedics and Traumatology Clinic of the Medical University in Lublin evaluated ropivacaine’s efficacy in pa-
tients undergoing total hip and knee arthroplasty. Total number of 99 patients (38 men, 61 women) were assessed postoperatively
in 2018 and 2019. Forty-one patients received 300 ml of 0.25% ropivacaine in continuous infusion at 5 ml/h for 60 hours with
on-demand analgesics, while 58 received only conventional analgesics (morphine, ketoprofen, metamizole). Pain management
was evaluated over three days post-surgery.

All patients required pain management during the initial three days. Ropivacaine patients needed fewer additional analgesics
compared to the non-ropivacaine group. For hip arthroplasty with ropivacaine, the average doses of ketoprofen were 3.6, meta-
mizole 3.36, and morphine 2; for knee arthroplasty, the averages were ketoprofen 6, metamizole 2.31, and morphine 1.43. Non-
ropivacaine patients had higher doses. Overall, ropivacaine modestly reduced additional pain relief needs.

Ropivacaine modestly reduces the demand for additional analgesics postoperatively. Knee surgery required more ketoprofen
than hip surgery, with similar requirements for other analgesics in both procedures. Further research is needed to refine pain man-
agement strategies and improve postoperative outcomes.
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INTRODUCTION

Pain is a negative and subjective sensation resulting from
tissue damage. It is a particularly significant medical problem,
especially in surgical specialties involving tissue disruption.
For years, there have been ongoing efforts to find the most op-
timal approach to intra-operative and postoperative pain. Ef-
fective management of postoperative pain not only improves
patient comfort but also contributes to faster rehabilitation and
shorter hospitalization [1,2].1,2.

One of the ways to treat postoperative pain is ropivacaine, a
derivative of bupivacaine [3]3. It causes a slower blockade of
motor nerves than sensory nerves. Ropivacaine is typically ad-
ministered locally through continuous wound infusions at con-
centrations ranging from 0.2% to 0.5%. It can also be given as
abolus, with a single dose ranging from 250 mg to 300 mg. The
cumulative daily dose should not exceed 675 mg [4,5].4,5 Oth-
er examples of postoperative pain treatment are opioid drugs,
used in analgesic therapy which include morphine, tramadol,
fentanyl, and oxycodone. Undesirable effects may occur dur-
ing opioid use, such as nausea, vomiting, dizziness, drowsi-
ness, or respiratory problems [6]6. Therefore, it is important

to monitor the patient and adjust the dose as needed. Opioids
have an addictive potential, meaning their use can lead to the
development of both physical and psychological dependence
[7,8]7,8. Regular opioid use can result in physical dependence,
where the body becomes accustomed to the presence of the
substance. As a result, discontinuation or reduction in dosage
may cause withdrawal symptoms such as pain, nausea, trem-
ors, and sleep disturbances. In addition to physical depend-
ence, opioids can also lead to psychological dependence [9]9.
Individuals may experience a strong desire to continue using
the substance due to its psychoactive effects and its ability to
alleviate pain. Not everyone who uses opioids becomes ad-
dicted, but the risk of addiction increases with prolonged and
regular use, especially at higher doses. Individuals addicted
to opioids often exhibit characteristic behaviors, including ex-
cessive focus on obtaining the substance, loss of control over
its use, and continued use despite negative health, social, or
professional consequences [10,11].10,11. Individuals addicted
to opioids are at an increased risk of progressing to drug abuse,
especially if they begin to use the substances through non-oral
routes. Therefore, the use of opioids requires close monitoring
by healthcare professionals, and patients should be informed
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about the potential risks of addiction [12].12. In the case of
pain management with opioids, it is recommended to use them
according to the doctor’s recommendations, with regular as-
sessments and monitoring of the patient [13,14].13,14.

Nonsteroidal anti-inflammatory drugs (NSAIDs) are often
used in the treatment of postoperative pain due to their ability
to reduce inflammation, lower fever, and alleviate pain. The
most commonly used drugs in this group are paracetamol, ke-
toprofen, and metamizole [15,16]15,16. The use of these drugs
is associated with the risk of hypertension and edema due to
weakened renal perfusion. Another unwanted effect of NSAID
use is the disturbance of blood platelet function, which can
lead to prolonged blood clotting time [17,18].17,18. It should
also be taken into account that the mentioned oral drugs may
interact unfavorably with other drugs taken chronically by pa-
tients, such as glucocorticoids, antidiabetic drugs, and beta-
blockers [19].19. Special attention should be paid to patients
at risk, who are most susceptible to adverse effects of analge-
sic drugs. These include patients with cardiovascular diseases,
gastrointestinal tract disorders, kidney and liver function dis-
orders, a history of hypersensitivity to analgesic drugs, and
patients over 65 years of age [17,20].17,20. Individual adjust-
ment of treatment to the patient’s needs and a thorough clini-
cal assessment are crucial. Patients should strictly follow the
doctor’s recommendations, especially in the case of prolonged
use of these drugs.

AIM

The aim of the study was to discuss methods of postop-
erative pain treatment and evaluate the effectiveness of ropiv-
acaine’s analgesic action in the treatment of postoperative pain
in patients after total hip arthroplasty and total knee arthro-
plasty.

MATERIAL AND METHODS

A total of 99 patients treated at the Orthopedics and Trau-
matology Clinic of the Medical University of Lublin in 2018
and 2019 were included in the assessment. The group of par-
ticipants is described in Table 1. Among the evaluated indi-
viduals, there were 38 men aged 38 to 87 years (mean age 62
years) and 61 women aged 51 to 85 years (mean age 69 years).
Fifty subjects underwent total hip arthroplasty, and 49 patients
underwent total knee arthroplasty. In the postoperative period,
41 patients received 300 ml of 0.25% ropivacaine in continu-
ous infusion at 5 ml/h for 60 hours and additional analgesic
drugs as needed, while 58 patients were treated only with con-
ventional analgesics such as a single dose of 10 mg morphine,
a single dose of 100 mg ketoprofen, and a single dose of 1g
metamizole. The number of patients of consumed doses of
morphine, ketoprofen, and metamizole was compared to the
ropivacaine-treated group and the group without ropivacaine.
Ropivacaine was administered from the first day after surgery
in an infusion to the postoperative wound suprafascially, fol-
lowing the manufacturer’s recommendations. Pain perception
assessment was conducted on the first, second, and third days
after surgery, estimating the quantitative demand for addition-
al analgesics beyond ropivacaine on those days after surgery.
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Characteristics of the study population

The medical records of patients from the Department of Or-
thopaedics and Traumatology were analysed.

TABLE 1. The group of patients with and without ropivacaine according
to gender.

Gender Amount (n) With ropivacaine Without ropivacaine
Women 61 23 38
Men 38 18 20

TABLE 2. The group of patients in relation to the type of surgical procedure
and use of ropivacaine.

Ropivacaine
Without With Total
Amount Amount Amount
Count % Count % Count %
Hip 25 431% 25  61.0% 50 50.5%
Type of _arthroplasty
surge
gy Knee 33 569% 16 39.0% 49 49.5%
arthroplasty
Total 58 100.0% 41 100.0% 99 100.0%

The table 2 presents the numerical and percentage count
of patients undergoing hip arthroplasty and knee arthroplasty
indicating how many received ropivacaine and how many did
not.

RESULTS

The demographic characteristics of patients and the study
results are presented in Tables 1 and 2. All patients required
analgesic treatment during the first 3 days. In the ropivacaine-
treated group, each patient required additional analgesic treat-
ment. On average, each patient receiving 300 ml of 0.25%
ropivacaine in continuous infusion at 5 ml/h for 60 hours after
total hip arthroplasty took 3.6 doses of ketoprofen, 3.36 doses
of metamizole, and 2 doses of morphine, while in the group
after total knee arthroplasty, the average number of doses tak-
en was: 6 for ketoprofen, 2.31 for metamizole, and 1.43 for
morphine. In the group of patients who did not receive ropi-
vacaine in the postoperative period, the required amount of
analgesics was as follows: patients after total hip arthroplasty
required 3.64 single doses of ketoprofen, 4.04 single doses of
metamizole, and 2.24 single doses of morphine, while patients
after total knee arthroplasty required 5.81 single doses of ke-
toprofen, 2.56 single doses of metamizole, and 0.93 morphine.
In total, postoperative patients without ropivacaine required
277 single doses of ketoprofen, 183 single doses of metami-
zole, and 86 single doses of morphine, whereas patients who
received ropivacaine required 174 single doses of ketoprofen,
121 single doses of metamizole, and 73 single doses of mor-
phine.
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TABLE 3. Demand for medications in relation to ropivacaine.

Kind of
medication Ketoprofen = Metamizole = Morphine
Operated joint
3.6 (mean) 3.36 (mean) 2 (mean)
Hip-joint 78 (amount of 84 (amount of 50 (amount of
With single doses)  single doses) single doses)
ropivacaine 6 (mean) 2.31 (mean)  1.43 (mean)
Knee-joint 96 (amount of 37 (amount of 23 (amount of
single doses)  single doses) single doses)
3.64 (mean)  4.04 (mean)  2.24 (mean)
Hip-joint 91 (amount of 101 (amount of 56 (amount of
Without single doses)  single doses)  single doses)
ropivacaine 5.81 (mean)  2.56 (mean)  0.93 (mean)
Knee-joint 186 (amount of 82 (amount of 30 (amount of

single doses)  single doses) single doses)

After comparing the demand for analgesics in the group of
patients treated with ropivacaine and without ropivacaine, it
was found that patients who received ropivacaine took less ke-
toprofen, metamizole, and morphine. It can be inferred that the
analgesic effect of ropivacaine somewhat reduces the need for
additional analgesics.

DISCUSSION

Local application of ropivacaine in the postoperative pe-
riod slightly reduces the need for other analgesic medications
[21].21. Knee surgery requires a higher amount of ketoprofen
compared to hip joint surgery. The quantity of other analgesic
drugs remains similar for hip and knee surgeries. However, it
should be noted that the groups of patients who received ropiv-
acaine and those who did not were different in size. Therefore,
the differences in the number of doses administered may be
related to the size of the groups, rather than solely to the ef-
fectiveness of ropivacaine. Nevertheless, it is clear that ropiv-
acaine alone is an insufficient method for managing pain fol-
lowing hip and knee arthroplasty.

Comparing the described study with research by other au-
thors, the conclusions are quite similar. Other studies have
found that a single bolus injection of 20 ml followed by
a continuous infusion of 2 ml/h with 0.75% ropivacaine after
total knee arthroplasty provides only marginal analgesic ef-
fect. However, these studies initially used a single local intra-
articular infusion followed by continuous ropivacaine infusion
[22].22. They employed a higher concentration of ropivacaine
but at a lower flow rate compared to our method.

CONCLUSION

In recent years, local anesthetics like ropivacaine, admin-
istered through continuous infusion, have gained attention for
their potential in postoperative pain management. Ropivacaine
offers a targeted approach to pain relief with a slower blockade
of motor nerves compared to sensory nerves. The paper con-
cludes with a summary of the main aspects of postoperative
pain management, emphasizing the need for further research
into new therapies and management strategies to improve the
quality of care for patients undergoing surgical procedures.
It also focuses on developing individualized care, considering
the differences between patients and their response to analge-
sic therapies [23].23.

Therefore, effective management of postoperative pain is
crucial not only for a rapid recovery to physical health but
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also for improving the quality of life for patients on multi-
ple levels. Implementing a comprehensive approach to pain
treatment, considering both pharmacological and psychosocial
aspects, can significantly enhance patients’ experiences. Effec-
tive communication between patients and healthcare profes-
sionals is recognized as a critical component of successful pain
management.

The controversial question remains whether a slight dif-
ference in the demand for analgesics justifies the use of ropi-
vacaine in the postoperative period. Further research in this
area is crucial to refine existing strategies, minimize risks, and
enhance the overall postoperative experience for patients un-
dergoing various surgical procedures.
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