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SUMMARY - A significant component of all surgical procedures and postoperative treatment is

pain management.Due to the physiological and psychological advantages of pain relief, it is one of the

foremost indicators of quality of care. Today, there are various modalities of pain reduction, aimed to
reduce patient discomfort andminimize side effects, which can be divided by therapeutic agents used
(opioid or non-opioid), route of administration (intravenous, regional, oral, etc.) and modality (con-
trolled by patients or “as needed”). Although opioids have proven to be very effective pain relief agents
and are commonly used in postoperative analgesia, concerns about their side effects have spurred the
development of modified, multimodal treatments that seek to minimize opioid use and associated
drawbacks. Enhanced recovery protocols that emphasize sparing administration of opioids are grow-
ing in importance, andresulting in reduced length of hospital stay after abdominal and lower limb
surgery. To further improve such protocols and optimize postoperative care for individual patient
needs, it is imperative to fully assess the efficacy of available drugs and analgesia modalities.
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Introduction

Abdominal and lower limb surgeries often result in
severe pain, which in turn can cause rapid and shallow
breathing, retention of secretions, resulting with atel-
ectasis, and poor patient compliance.! Justifiably, apart
from the fear for the surgery outcome, patients are
concerned mainly with postoperative pain.? If treated
inadequately, acute pain can have serious consequences
for patient health mainlywith postoperative complica-
tions, prolonged recovery and increased length of hos-
pital stay.* Moreover, it can ultimately result in onset of
chronic pain and associated negative social and psy-
chological effects (dissatisfaction, anxiety, stress) that
impact patient’s quality of life.**
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Adequate postoperative pain control is an impor-
tant part of postoperative care treatment. World
Health Organization, as well as International Associa-
tion for the Study of Pain, have emphasized its signifi-
cance for patients’ well-being, and determined pain
relief to be a human right and the occurrence of pain
as “fifth vital sign”.® Although recent advances have
considerably increased our understanding of nocicep-
tion mechanisms and underlying physiology of pain,
application in clinical practice is not always straight-
forward. As a result, postoperative pain control contin-
ues to be a challenge for anesthesiologists.”® With in-
creasing focus on undertreatment of postoperative
pain and its potential detrimental effects on patients’
well-being, new approaches have been introduced that
modify surgical stress responses, reduce length of hos-
pital stay, improve patient outcomes and satisfaction.
Important tools that were developed to this end are
minimally invasive surgery and enhanced recovery

protocols (ERAS), multimodal approaches that share
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common goals of effective pain relief while minimiz-
ing harmful side effects.’

Pre-emptive (preventive) Analgesia

Analgesia administered before the surgery may
prevent or significantly reduce pain or postoperative
analgesic requirements. However, onlya few studies
clearly demonstrated this effect. Primary mode of ac-
tion of pre-emptive analgesia is the reduction of noci-
ceptor activation by inhibition of receptor activation,
and modulation of pain neurotransmitters activity.
Multiple pharmacological agents are used, which can
be administered locally via wound infiltration, into
epidural space, or systemically prior to surgical inci-
sion.” A meta-analysis of randomized trials of Ong
CK et al. showed that pre-emptive epidural analgesia
was more effective in reducing pain scores compared to
local anesthetic wound infiltration and nonsteroidal
anti-inflammatory administration, although both re-
duced analgesic consumption.” Furthermore, studies
showed no benefit in pre-emptive local anesthetic in-
filtration of laparoscopic port incision sites in terms of
managing postoperative visceral pain.»? Overall,
some short-term benefits may be observed with pre-
emptive analgesia, especially in ambulatory surgery
patients.

Opioid Analgesia

Due to their superior analgetic properties, opioids
are still golden standard of postoperative pain therapy,
with morphine being the first choice and most widely
used for intravenous administration. Other than intra-
venous, opioids can be administered via oral, intramus-
cular, transdermal,spinal, epidural and rectal route.All
opioids can cause respiratory depression, and increase
the risk of hypoxia and respiratory arrest.* Therefore,
continuous monitoring of respiration and oxygen satu-
ration is essential in postoperative care of patients on
opioid therapy. Other side effects include vomiting,
nausea, pruritus, and reduced bowel motility, which
can lead to constipation and ileus."*™ An important
consideration for opioid use is their propensity to
cause dependence and addiction, especially with long-
term regimens. Addressing this issue, enhanced recov-
ery protocols aim to reduce over-reliance on opioid
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analgesia, particularly in colorectal surgery, promoting
other non-opioid medicaments and methods for post-
operative pain treatment.'®!’

Intravenous Patient-Controlled Analgesia

Patient-controlled analgesia (PCA) is a therapeutic
modality which offers patient more autonomy and
control over the amount and schedule of analgesic
agent used. It requires special equipment (PCA pump)
that allows administration of morphine, hydromor-
phone, and fentanyl.” Randomized controlled trials
demonstrated patient preference for IV PCA over in-
tramuscular administered opioids, as they provide bet-
ter pain control without increase in side effects.’ This
was confirmed by a Cochrane Review that reported
increased patients satisfaction scores when using IV
PCA since it had stronger analgesic effect than con-
ventional IV opioid therapy based on regular schedule
of administration. No increase was found in the opioid
consumption, pain scores, length of hospital stay, and
incidence of opioid-related side effects. Thus, confirm-
ingthat PCA is a suitable alternative to conventional
analgesia inpostoperative pain management.”

Epidural Analgesia

Neuraxial regional analgetic blocks (epidural, spi-
nal) are widely used in pelvic and abdominal surgery.
Literature proved that they can reduce postoperative
mortality and other serious complications. It is not yet
clear whether these effects are thedirect benefits of
neuraxial blockade alone or result of general anesthesia
avoidance.?

Cochrane reviewed randomized controlled trials
comparing IV PCA and continuous epidural analgesia
(CEA), concluding that CEA was superior in pain re-
duction during first 72 hours after abdominal surgery.*!
However, higher incidence of opioid-related pruritus
was observed in patients with CEA. A meta-analysis
by Block et al. reviewed the efficacy of postoperative
epidural analgesia and parenteral opioids, concluding
that epidural analgesia, regardless of analgesic agent
used, catheter placement location or type and time of
pain assessment, provided better postoperative analge-
sia.”? Another meta-analysis of Marret E et al. com-
pared the same modes of opioid delivery in colorectal
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surgery and demonstrated significant reduction in
postoperative pain intensity and ileus occurrence in
CEA patient group, but also a higher number of ad-
verse effects (hypotension, urinary retention).” Co-
administration of local anesthetic and opioid is possi-
ble witha patient-controlled epidural pump, thus low-
ering required dose of each agent and reducing the
severity of side effects.?* Epidural catheter insertion is
challenging, requires training andstrict adherence to
guidelines regarding the coagulation status of the pa-
tient. Moreover, inadequate analgesia is observed in
27% patients with lumbar and 32% with thoracic epi-
dural insertion,even when catheter is properly placed.”
Hypotension can occur in patients with functioning
CEA, which requires additional intravenous fluids.?

Spinal Analgesia

A recent study on175 colorectal surgery patients of
Virlos 1 et al. found that a singledose of intrathecal
opioid followed by IV PCA provided better pain con-
trol compared to CEA and comparable results in re-
turn of gut function and incidence of postoperative
nausea and vomiting. Additionally, rehabilitation time
and length of hospital stay was reduced in the intra-
thecal analgesia group.”’ Another randomized con-
trolled study in laparoscopic colorectal surgery patients
of Levy BF et al. compared CEA, intrathecal analge-
sia, and IV PCA. They found prolonged nausea, return
of bowel function, and number of total hospital stay
days in the CEA group, although in the early postop-
erative period pain scores were higher in the PCA
group.”® Study of Wongyingsinn M et al. confirmed
this positive effect of intrathecal analgesia in laparo-
scopic colorectal surgery patients.?’

Non-opioid Analgesia

Modalities which reduceopioid consumption are a
very important part of postoperative analgesia. Non-
steroidal anti-inflammatory drugs (NSAIDS) are use-
ful in treatment ofmild to moderate pain levels, by re-
ducingthe amount of opioids needed, thus reducing
their side effects.” Their mechanism of action includes
cyclooxygenase (COX) inhibition, subsequently block-
ing prostaglandin production and acting anti-inflam-
matory. Noteworthy, having in mind the increased risk
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of bleeding with these agents and recent evidence of
cardiovascular risks, COX-1 inhibitors are preferred
over selective COX-2 inhibitors.’**! Ketorolac is an
injectable nonsteroidal anti-inflammatory agent with
analgesic properties, predominantly affecting COX-1.
It can be used as an adjunct to other agents and as pre-
emptive analgesia.’’ Ketorolac is commonly prescribed
in colorectal surgery postoperative protocols as it has
considerable opioid-sparing effect, reducing opioid
administration by 25 to 45%, and concurrently de-
creasing risk of postoperative ileus.**3

Paracetamol is widely used for acute pain treatment.
Its analgetic efficacy is acknowledged by a number of
randomized controlled trials.** However, maximum
daily dose (4 g) should not be exceeded for it has hepa-
totoxic potential. Although it can be used as a sole agent,
studiesreported its increased efficacy when combined
with other analgetics, primarily NSAIDs.* Paracetamol
also has opioid-sparing effect, but unlike NSAIDs, it
does not interfere with platelet function and can be used
in patients with asthma or peptic ulcer.*

Peripheral Nerve Blocks

The transversus abdominis plane (TAP) block pro-
duces anesthesia of the abdominal wall.3” Variations
include ultrasound-guided before operation and sur-
geon-administered transversus abdominis plane blocks
at the time of abdominal closure.®® It is thought that
this modality has a lower risk of complications and
greater patient compliance than epidural analgesia.’
'The main limitation of such blocks remains the dura-
tion of action, even of long-acting local anesthetics,
which restricts their analgesic efficacy to around 24h
without catheter placement.” Jakobsson et al. showed
that TAP block patients compared to noTAP patients
or saline placebo had significantly less postoperative
morphine requirement at 24 and 48 hours.* In ERAS
protocol for laparoscopic colorectal surgery, TAP plus
intravenous paracetamol results in earlier peristaltic
recovery and hospital discharge compared to mor-
phine PCA." A study of Brady RR et al.comparing
TAP plus PCA with subcutaneous local infiltration
plus PCA in open right hemicolectomies andshowed
that TAP patients had reduced PCA morphine use
during 24 hours and were less sedated.” Conaghan et
al.found decreased IV opioid use in laparoscopic
colorectal resections with TAPand PCA combination
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compared to PCA alone.” However, it can be con-
cluded from several heterogeneous studies that TAP
block efficacy depends on the operator variability and
skill.? Still, future studies will be needed to determine
the role of TAP block and its efficacyto other modali-
ties of pain management.

3in 1 block is a peripheral nerve block, where fem-
oral nerve (FN), lateral cutaneous nerve (LFCN) and
obturator nerve (OBN) are blocked in a single injec-
tion. It is given postoperatively with the obvious ad-
vantage of maximizing the duration of sensory analge-
sia. It is an effective method of postoperative analgesia
in lower limb surgery.** Depending on the surgical
procedure, femoral3-in-1 nerve block may cover only a
part of the knee joint. The knee joint is innervated with
the femoral, obturator, and sciatic nerve (SCN). With
this block, parts of the knee innervated by the sciatic
nerve will not be covered. The hip joint is primarily
innervated by the femoral, obturator, and lateral femo-
ral cutaneous nerve, with a small contribution from the
sciatic nerve. Marhofer P et al. found that 20 ml of
0.75% ropivacaine and 0.5% bupivacaine result in sim-
ilar sensory onset times and quality of the block.* Ad-
ditional analgesia with intravenous opioids should be
sufficientfor small sciatic contribution. A recent study
compared this block with intravenous Tramadol for
postoperative analgesia and found that it provided bet-
ter postoperative analgesia with greater hemodynamic
stability, concluding that 3 in 1 block can be an alter-
native to IV Tramadol in patients with opioid compli-
cations.*

Lumbar plexus block (LPB) produces anesthesia of
the ipsilateral lumbar plexus, the femoral nerve, lateral
femoral cutaneous and the obturator nerve. It is used as
a sole anesthesia technique or in combination with a
sciatic nerve block for anesthesia and analgesia in pa-
tients undergoing hip and lower limb surgery. It is also
referred to as psoas compartment block (PCB) or pos-
terior lumbar plexus block (PLB). The term PCB was
originally coined by Chayen and colleagues. They
foundthat branches of the lumbar plexus and parts of
the sacral plexus were located close at the L4 vertebra
level, in the space between the psoas major muscle and
quadratus lumborum muscles. Nye ZB et al. found that
continuous posterior lumbar plexus block is a suitable
method even for ambulatory hip arthroscopy.* Sciatic
nerve block provides postoperative analgesia for knee

surgery, below knee surgery and ankle surgery. Single
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shot sciatic nerve block with posterior approach (La-
bat) provides effective postoperative analgesia in ma-
jority of the patients for up to 18 hours when combined
with spinal anesthesia intraoperatively.*’

Local Infiltration

Many operations can be performed inIV sedation
combined with local anesthetic wound infiltration.*
This modality is an important part of multimodal
postoperative pain treatment inERAS protocol for ab-
dominal surgery patients. A limitation of the com-
monly used local anesthetics (lidocaine and bupiva-
caine) is the short duration of their action. Liposomal
bupivacaine is a new formulation that can provide lon-
ger analgesia for up to 72 hours and is approved for
postsurgical wound analgesia. However, literature data
on experience with its use is lacking.*” One study re-
ported successful management of loop ileostomyclo-
sure using multimodality postoperative pain manage-
ment (liposomal bupivacaine, paracetamol, andibupro-
fen).” Ventham NT et al. investigated meta-analysis of
randomized clinical trials comparing continuous
wound infiltration and epidural analgesia in abdomi-
nal surgery. Postoperative pain scores among patient
groups were comparable.”” It seems that the potential
of local infiltration lies within multimodality approach.

Conclusion

Effective post-operative pain management is man-
datory for every patient, as it canpositively affect post-
operative recovery and clinical outcomes.It encom-
passes adequate intraoperative analgesia, early postop-
erative pain assessment and sufficient postoperative
analgesia during postoperative period. There is no sin-
gle optimal modality for postoperative pain relief and
many considerations should be taken into account
when tailoring analgesia regimen for each individual
patient. In ambulatory surgery, pre-emptive analgesia
with NSAIDs or paracetamol and regional blocks are
methods of choice. For abdominal surgery patients
PCA could be appropriate. Adding NSAIDs to opi-
oids will result in lower opioiduse and improve analge-
sia quality with minimal side effects. For patients un-
dergoing procedures requiring extensive incisions,
postoperative epidural or intrathecal analgesia is rec-
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ommended. Multimodal pain management therapy
should be used, whenever possible. In this approach,
regional blocks in abdominal and lower limb surgery
play an important role and enhance recovery after op-
eration. As Rawal stated, the actual solution to the
problem of inadequacy of post-operative pain man-
agement does not lie in the acquisition of expensive
medication or development and use of new techniques,
but rather in the optimal utilization of already avail-
able drugs, techniques, facilities and establishment of
formal pain management services.*
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Sazetak

MODALITETI REGIONALNE ANALGEZIJE
U ABDOMINALNOQJ KIRURGIJI I KIRURGIJI DONJIH EKSTREMITETA
—~ USPOREDBA UCINKOVITOSTI

J. Perseci M. Seri¢

Zbrinjavanje boli predstavlja znacajan dio svakog kirurS$kog zbrinjavanja i postoperativnog lije¢enja. Zbog tjelesnih i
psihologkih benefita, u¢inkovita analgezija danas se smatra jednim od najvaznijih pokazatelja kvalitete zdravstvene skrbi.
Postoji vise modaliteta lije¢enja boli, s ciljem umanjivanja nelagode za pacijenta i minimiziranja neZeljenih u¢inaka do kojih
pritom moze do¢i. Modalitete analgezije razlikujemo prema vrsti koristenog agensa (opioidni ili neopioidni), prema nacinu
primjene lijeka (intravenski, regionalno, peroralno, itd.) te jesu li kontrolirani od strane pacijenta ili se uzimaju po potrebi.
Tako su opioidi dokazano vrlo ucinkoviti, i najéesée koristeni lijekovi u terapiji poslijeoperacijske boli, ne jenjava zabrinutost
zbog njihovih nuspojava. Posljedi¢no, doslo je do razvoja modificiranih, multimodalnih nacina lije¢enja, koji nastoje umanjiti
ili izbje¢i upotrebu opioida. Isto naglasavaju aktualne smjernice za ubrzani oporavak nakon operacije, koje se sve sire primje-
njuju jer dokazano ubrzavaju oporavak i skracuju ukupni boravak pacijenta u bolnici nakon operacija abdomena i donjih
ekstremiteta. Neophodno je dobro procijeniti uéinkovitost dostupnih lijekova i analgetskih modaliteta kako bi se protokoli i
dalje unaprijedivali, a postoperacijska skrb optimizirala i individualizirala.

Kljuéne rije¢i: Analgezija, Bol, Zbrinjavanje boli, Postoperacijska skrb
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