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Abstract
Total Hip replacement (THR) is a well-discussed topic, and it offers excellent results in patients
suffering from end-stage osteoarthritis (OA). However, despite the fact that patients can fully
bear weight immediately after the surgery, THR is often associated with a great amount of
postoperative pain affecting recovery and rehabilitation. Therefore, the efficient management
of pain is of paramount importance. The aim of this review is to examine all the currently
available strategies of pain management such as preemptive analgesia (PA), patient-controlled
analgesia (PCA), and the various types of anesthesia that are used during the operation. With
that objective in mind, we conducted our research by searching through the PubMed database
for articles published in 2015 and after. For purely clinical reasons, we have attempted to
classify all the best available evidence into three major categories: prior to surgery, during the
surgery, and after the surgery. Multimodal analgesia seems to play a major role in the
perioperative care of patients undergoing total hip arthroplasty (THA). Therefore, a
considerable number of studies have been conducted analyzing all the current strategies that
aim to minimize perioperative pain and consequent complications.

Categories: Pain Management, Orthopedics, Trauma
Keywords: total hip replacement, total hip arthroplasty, pain management, preemptive analgesia, peri
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Introduction And Background
Osteoarthritis (OA) represents a major burden as it exerts a drastic impact on patients’ quality
of life. It affects one in eight men and women in the US, and the final burden it causes is
estimated to be between 1-2.5% of the gross domestic product (GDP) in developed countries [1].
The hip is one of the most commonly affected joints by OA. Total hip replacement (THR)
constitutes an accepted and effective treatment modality for patients with end-stage hip OA.
The primary indications for THR comprise cases refractory to conservative management and a
substantial decrease in health-related quality of life [2]. As the population gets older, the
number of THRs conducted is estimated to increase by twofold by 2030 compared to the
numbers in 2005 [3]. However, this major surgical procedure is often accompanied by a great
amount of postoperative pain leading to numerous adverse effects such as prolonged
hospitalization and delayed rehabilitation, resulting in higher deep vein thrombosis rates [4].
Meticulous evaluation and management of pain are pivotal for the avoidance of the above-
mentioned detrimental effects. 

Previous studies have described pain as the “fifth vital sign” and highlighted the amenable
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need for improved pain control [5]. To emphasize the important role of pain, a plethora of
studies have been performed to determine the best available strategies for the management of
pain. This article was intended to summarize the latest preoperative, intraoperative, and
postoperative techniques currently used for pain relief in patients undergoing THR.

Review
Materials and Methods
Terms Searched

We enagaged in a search of the following terms on PubMed in our quest to find articles related
to pain management in patients undergoing THR: (1) “osteoarthritis” AND “hip”, (2) “total hip
replacement” AND “pain management”, (3) “total hip arthroplasty” AND “pain management”,
(4) “pain control” AND “total joint arthroplasty”, (5) “chronic pain management”, (6) “post-
operative pain”, (7) “patient education”, (8) “arthroplasty” AND “rehabilitation”, (9)
“multimodal analgesia”, (10) “preemptive analgesia” , (11) “nsaids” AND “pain management”,
(12) “nsaids” AND “adverse effects”, (13) “opioids” AND “adverse effects”, (14) “gabapentin”
AND “total hip replacement”, (15) “buprenorphine” AND “pain management”, (16)
“anesthesia” AND “hip arthroplasty”, (17) “peri-articular injection” AND “hip arthroplasty”,
(18) “pca” AND “ hip arthroplasty”, (19) “cryotherapy” AND “hip replacement”, and (20)
“acetaminophen” AND “hip arthroplasty”.

Inclusion and Exclusion Criteria

Authors searched through PubMed and took into consideration articles published in 2015 and
after. Evidence of level I-IV has been included in our review as there was no high-quality
evidence for some topics. All the articles selected were in the English language, and we also
excluded articles related to veterinary studies.

Data Extraction

The authors independently extracted the data. Titles, abstracts, and conclusions of each article
were screened with the aim to identify any relevant articles. In addition, the reference list of
each article was screened in order to find even more articles related to our topic.

Preoperative
I. Patient Education

Many studies have demonstrated the significance of preoperative education of patients
undergoing THR. A review that was conducted in 2017 has recommended that every candidate
for THA needs to be involved in discussions regarding their rehabilitation program as this
process will help them develop a realistic perception regarding postoperative pain [6]. In this
way, patients will be aware of what their expectations should be, which in turn can affect the
length of hospital stay and the whole discharge planning. Furthermore, two more recent
studies have highlighted the importance of education coupled with exercise prior to THR;
the studies showed that education and exercise had a positive impact on postoperative pain,
mobility function, and hospital length of stay [7,8]. On the other hand, an observational study
involving 30,756 patients has demonstrated that preoperative patient education does not affect
the amount of pain after the surgery. We feel there should be more randomized controlled trials
(RCTs) on the subject as the current data provides an unclear and uncertain picture [9].

II. Preemptive Administration
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Preemptive analgesia (PA) is a step that requires to be initiated prior to the surgical procedure
when a painful stimulus is actually produced; however, it often needs to be stopped weeks
before the surgery due to secondary risks of bleeding and delays in postsurgical healing. The
main idea is to minimize the central sensitization and thereby to reduce the amount of pain
postoperatively [10]. In addition, PA causes an increase in pain threshold, and therefore
patients who undergo THA with prior PA tend to experience less chronic pain conditions after
the surgery [11]. Some of the most commonly used PA medications are cyclooxygenase-2 (COX-
2) inhibitors, nonsteroidal anti-inflammatory drugs (NSAIDs), opioids, and
gabapentinoids [11,12].

COX-2 inhibitors: COX-2 inhibitors such as celecoxib and parecoxib represent a subtype of
NSAIDs, capable of blocking the release of inflammatory cells such as prostaglandin E2 (PGE2)
without having any detrimental effects on the epithelium of the stomach. The above-
mentioned medications have been widely used for the treatment of acute pain [13]. A recent
meta-analysis that collected data from 17 RCTs has demonstrated that patients who received
COX-2 not only experienced less pain postoperatively but they also required a smaller quantity
of opioids, which in turn reduced the rates of opioid-related side effects [14]. Similarly,
according to a randomized, double-blind placebo-controlled trial, the administration of
parecoxib to patients undergoing THA decreases the amount of postoperative pain and opioid
consumption as well as the length of stay in the hospital [15]. Despite the fact that COX-2 can
be administered without even increasing the risk of perioperative bleeding, it is worth
mentioning that these medications are associated with a high risk of cardiovascular
diseases [11,15].

NSAIDs: NSAIDs represent a class of medicines that have been widely used for their analgesic
and anti-inflammatory effects, especially in surgical patients. This class of drugs leads to a
decrease in prostaglandin production by the inhibition of the enzyme cyclooxygenase. A study
conducted in 2016 has demonstrated that NSAIDs not only result in less postoperative pain but
also a reduction in opioid consumption [16]. On the other hand, clinicians should administer
these drugs with strict adherence to protocols as they may lead to adverse effects related to the
gastrointestinal tract and cardiovascular system [17].

Opioids: opioids have always played a major role in the treatment of perioperative pain even
though they may result in numerous side effects such as constipation, nausea, and respiratory
depression in higher doses [18]. A survey that was conducted among the members of the
American Association of Hip and Knee Surgeons has demonstrated that oxycodone, an opioid,
is one of the most commonly used drugs as part of PA [19]. However, findings from another
retrospective study have shown that the administration of oxycodone as part of PA can lead to
an increase in postoperative opioid consumption coupled with greater postoperative pain [20].
Undoubtedly, further quality studies need to be conducted in order to determine the benefits of
the preoperative use of opioids.

Gabapentinoids: gabapentin and pregabalin are the two main types of gabapentinoids. A
handful of studies have demonstrated their positive effects when used as part of PA. A recent
meta-analysis that was published in 2016 showed that gabapentin, which affects the
nociceptive process, reduced the rates of postoperative opioid consumption in major
orthopedic surgeries [21]. Additionally, another meta-analysis has suggested that preoperative
administration of gabapentinoids is associated with less pain after the surgery and that
pregabalin seems to be more efficient than gabapentin when administered orally [22].

III. Preoperative Application of Buprenorphine Transdermal Patch

Buprenorphine is an opioid receptor-partial agonist, and hence it can have both agonist and
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antagonist properties. Despite the fact that transdermal buprenorphine patch (TBP) is usually
prescribed for the management of chronic pain, only a handful of studies have been conducted
regarding its preoperative administration as part of PA. A recent prospective study including 50
patients undergoing total joint arthroplasty has reported that the use of a 10-mg TBP dose
reduced the postoperative pain, which in turn reduced the number of postoperative analgesics
consumed [23]. On the other hand, a different retrospective study showed that patients who
used uninterrupted TBP preoperatively required more opioid analgesics after the surgery;
however, this study had many limitations, including a lack of documentation regarding
postoperative pain scores [24]. More studies are definitely required to fully determine the
efficacy of TBPs.

Intraoperative
I. Types of Anesthesia

THR can be carried out either with general anesthesia (GA) or with regional anesthesia (RA),
which can be further divided into spinal anesthesia (SA), epidural anesthesia (EA), and
peripheral nerve block. Even though THR used to be performed mainly under GA, recent trends
suggest that SAs and EAs have become widely popular in this surgical field [6]. This could be
attributed not only to the considerable number of complications that may arise from GA but
also to the better outcomes that RA has shown [11,25]. Also, a recent study conducted in
2017 has suggested that both SA and EA are associated with less postoperative pain and
reduced need for analgesics [26]. On the other hand, a systematic review has indicated that
even though neuraxial anesthesia (SA and EA) seems to be more effective, further studies are
needed to prove its efficacy [27]. It is also worth mentioning that although peripheral nerve
block (such as fascia iliaca or quadratus lumborum block) seems to be as efficient as the EA with
even fewer side effects, the most frequently used types of anesthesia are either a single-shot SA
or a combination of two or more different types [4]. To conclude, the vast majority of current
evidence suggests that neuraxial anesthesia is generally considered to be more efficient than
GA [28].

II. Intraoperative Periarticular Injection

Local infiltration analgesia (LIA) is a popular method that has been studied extensively. The
main idea is to infuse a mixture of a long-acting, diluted local anesthetic agent with anesthetic
adjuvants such as NSAIDs, COX-2 inhibitors, and ketamine. Some of the most commonly used
local anesthetics are ropivacaine, traditional bupivacaine, and liposomal bupivacaine. It is
worth mentioning that liposomal bupivacaine has been associated with more superior
outcomes in patients undergoing THR compared to traditional bupivacaine [29]. Apart from
that, a considerable number of studies have reported that LIA is associated with more sufficient
postoperative analgesia and less opioid consumption [30-34]. Furthermore, another recent
study has suggested that LIA not only represents an effective method of analgesia but it also
leads to a reduced length of stay in the hospital [35].

Postoperative
I. Patient-Controlled Analgesia (PCA)

Patient-controlled analgesia (PCA) has been widely used to manage postoperative pain in
patients undergoing THA. This noninvasive and easy-to-use analgesia involves a method that
takes into account the baseline pain of patients and varies based on each patient’s physical
traits. In PCA, opioids are often administered via a controlled infusion pump, and, therefore,
PCA can result in severe side effects such as respiratory depression, nausea, and vomiting [10].
Even though different routes of PCA administration have been established, the intravenous
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route seems to be the most commonly used one [4]. A recent prospective randomized trial has
highlighted the great efficacy of a PCA oral device in assuring less pain for patients following
THR [36]. A network meta-analysis conducted in 2018 showed that the most superior outcomes
relating to pain management were achieved when PCA was administered starting from 6-12
hours after THA [37].

II. Cryotherapy

Cryotherapy constitutes a method in which ice packs or cooled water are applied over the
surgical site to offer pain relief. The main idea is to reduce the periarticular temperature by
cooling the surrounding soft tissues and thereby minimizing both the topical blood flow and the
nerve signal transmission. As a result, the inflammation process is interrupted. Numerous
studies have demonstrated that cryotherapy can decrease postoperative pain. A systematic
review has shown that cryotherapy specifically reduced the pain during the second
postoperative phase of pain apart from ensuring considerably less loss of blood [38].
Additionally, a prospective cohort study has highlighted that patients who receive cryotherapy
not only experience faster rehabilitation but they also spend less time at the hospital [39].

III. Acetaminophen

Even though the way in which acetaminophen acts has not been fully understood, numerous
studies have demonstrated both its antipyretic and analgesic benefits. A recent randomized
controlled trial suggested that the administration of acetaminophen as part of multimodal
analgesia resulted in less postoperative pain coupled with reduced opioid consumption [40]. It
is worth mentioning that another randomized study reported that there is no difference in pain
scores between oral and intravenous administration of acetaminophen after the surgery [41].
On the contrary, another meta-analysis showed that perioperative use of acetaminophen did
not affect pain scores after the surgery, yet its findings seem to be contradictory as the
consumption of opioids reportedly decreased significantly in the subjects [42].

Conclusions
THA is one of the most commonly performed surgical procedures globally even though it is
often accompanied by a great amount of pain, especially during the first days following the
surgery. Multimodal analgesia seems to offer efficient pain relief as its main concept involves
using a variety of pain management tools that aim at different steps of the pain cascade.
However, further studies involving not only orthopedic surgeons but also anesthetists and
rehabilitation experts need to be conducted in order to definitively evaluate the benefits of the
method.
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