RevistaCpataade 4 AEA
Artroscopia , ™
Cirugia Articular

REVISTA ESPANOLA DE
ARTROSCOPIA

Y CIRUGIA ARTICULAR

JON ESP4 o
< Vo,

FOpppg x
, >
#7RoscO™

Review article

Asociacion Espanola de Artroscopia

Vol. 29. Issue 2. No. 76. April 2022

ISSN: 2792-2154 (printed)
2792-2162 (online)

Perioperative pain management in arthroscopic

surgery of the shoulder

P. Carnero Martin de Soto'?, A. Gémez Caceres’, |. De Rus Aznar?,

M. Martiarena Moreno?, J. Diaz Heredia?

! Instituto Malaguefio de Traumatologia del Deporte (IMATDE). Mdlaga

2 Arthrosport Zaragoza

3 Unidad de Hombro y Codo. Hospital Universitario Ramén y Cajal. Madrid (Spain)

Correspondence:

Dr. Pablo Carnero Martin de Soto
E-mail: pablocarneromds@hotmail.com

ABSTRACT

Perioperative pain control is very important not only for the im-
mediate comfort of the patient but also because it constitutes a
limiting factor for the final outcome of surgery.

Despite the existence of a broad range of management alterna-
tives, the best strategy for dealing with pain in terms of efficacy
and safety is not currently fully clear. A critical literature review
is made of the aspects that can facilitate the adequate manage-
ment of perioperative pain. It is useful to perform adequate pain
assessment based on the use of specific scales.

In the preoperative phase, the use of COX-2 inhibiting nonsteroi-
dal anti-inflammatory drugs (NSAIDs) is recommended. Gab-
apentinoids may be useful when the appearance of nausea or
vomiting is suspected after surgery.

Intraoperatively, the use of interscalene block with local anaes-
thetic bolus dosing is the most widely recommended measure.
In patients with serious lung disease, suprascapular block with
associated axillary block may be used, except if surgery is mainly
focused on the anterior structures of the shoulder — in which
case supraclavicular block is advised. In particularly painful sur-
gery, continuous anaesthetic infusion through an interscalene
catheter should be considered.

In the postoperative phase, the use of multimodal analgesia
(MMA) protocols is recommended. Postoperative NSAID use is
advised in glenohumeral instability arthroscopy and when no
rotator cuff repair is performed. If done, individual assessment
of use is required, since it may be related to poorer healing of
the tendon-bone interface. Prolonged immobilisation increases
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RESUMEN
Manejo perioperatorio del dolor en cirugia artroscopica de
hombro

El control perioperatorio del dolor es de gran importancia no
solo para el confort inmediato del paciente, sino porque consti-
tuye un factor limitante del resultado final de la cirugia.

A pesar de existir una amplia variedad de alternativas terapéuti-
cas, actualmente no esta del todo claro cual es la mejor opcion
para hacer frente al dolor en términos de eficacia y seguridad.
Se realiza una revision critica de la literatura sobre los aspectos
que permiten manejar de forma adecuada el dolor perioperato-
rio. Es Util realizar una medicion adecuada del dolor con escalas
especificas.

En el preoperatorio, se recomienda el uso de antiinflamatorios
no esteroideos (AINE) inhibidores de la COX-2. Los gabapenti-
noides pueden ser (tiles cuando se sospeche la aparicion de
nauseas o vomitos tras la intervencion quirdrgica.
Intraoperatoriamente, el empleo de blogqueos interescalénicos
con aplicacion en bolo del anestésico local es la medida mas
recomendada. En caso de patologia pulmonar severa, se pue-
den utilizar bloqueos del supraescapular con bloqueo del axi-
lar asociado, salvo si durante el procedimiento se va a actuar
principalmente sobre las estructuras anteriores del hombro, en
cuyo caso se recomienda emplear bloqueos supraclaviculares.
En cirugias particularmente dolorosas, se debe valorar el em-
pleo de infusion continua de anestésico a través de un catéter
interescalénico.
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pain levels in the immediate postoperative period. Postopera-
tive cryotherapy and transcutaneous electrical nerve stimulation
(TENS) may be useful for reducing nociceptive sensitivity. Short
sustained-release opioid regimens are an alternative to MMA
protocols, in the same way as patient-controlled analgesia in its
different modalities.

Key words: Arthroscopy. Shoulder. Pain. Analgesia.

Introduction

Shoulder arthroscopy is one of the most common pro-
cedures in orthopaedic surgery. With the advances in
both surgical and anaesthetic techniques, it is increas-
ingly common for shoulder arthroscopy to be performed
in ambulatory major surgery units, allowing early patient
discharge, faster postoperative recovery and a decrease
in costs related to hospital admission. However, the man-
agement of postoperative pain is a genuine challenge for
the surgical team, not only because of its impact upon the
patient but also because it is known to influence the final
outcome of the process®.

Different strategies have been described for dealing
with pain in shoulder arthroscopy. The traditional ap-
proach has been to administer opioid analgesics via the
oral or parenteral route. However, in reducing the pain to
acceptable levels, complications may occur in the form of
nausea, drowsiness or the development of drug depend-
ence®. Traditional management in turn has been followed
by the development of different analgesic techniques
such as regional anaesthesia, early physiotherapy proto-
cols, the continuous infusion of local anaesthetic both in-
traarticular and within the subacromial space, continuous
flow cryotherapy, or MMA regimens®. Despite this broad
range of management alternatives, the best strategy for
dealing with pain in terms of efficacy and safety is not
currently fully clear.

The present study offers a narrative review of the
literature on the different options for treating peri-
operative pain in shoulder arthroscopy. The aim is to
summarise the most relevant information and establish
clear recommendations that can guide the arthrosco-
pist when dealing with patients with shoulder disease
conditions.
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Durante el postoperatorio, se recomienda el uso de protocolos
de analgesia multimodal (AMM). EL uso de AINE postoperatorios
se recomienda en artroscopias de inestabilidad glenohumeral y
cuando no se realiza una reparacion del manguito rotador. Si se
lleva a cabo, se debe valorar individualmente su uso, ya que este
podria estar relacionado con una peor cicatrizacion de la inter-
fase tendon-hueso. La inmovilizacion prolongada aumenta los
niveles de dolor en el postoperatorio inmediato. El empleo de
crioterapia y electroestimulacion nerviosa transcutanea (TENS)
postoperatorios pueden ser de ayuda para reducir la sensibili-
dad nociceptiva. La administracion de pautas cortas de opioides
de liberacion prolongada es una alternativa a los protocolos de
AMM, asi como la analgesia controlada por el paciente, en sus
diferentes modalidades.

Palabras clave: Artroscopia. Hombro. Dolor. Analgesia.

Importance of perioperative pain in arthroscopic
surgery of the shoulder

Pain frequently develops following shoulder arthroscopy,
with a strong impact upon the final outcome of the pro-
cess. Up to 20% of all patients report maximum pain levels
on the day after hospital discharge®. The pain varies in
intensity over the days, and may be lower on the day of
surgery and on the following day compared with the days
before the operation. Peak pain intensity is reached on
days 2, 3 and 4 after surgery®. From day 30 the sudden
changes in pain intensity disappear, followed by stabilisa-
tion until the end of the process.

Not all surgical procedures are equally painful, and not
all patients perceive pain in the same way. In this regard,
higher pain levels have been described in rotator cuff
repair procedures®®, which can be up to 2.6 times more
painful than glenohumeral instability surgeries during the
first 24 hours. From day two these differences tend to dis-
appear, though rescue opioid use remains higher in rota-
tor cuff repair procedures during the first postoperative
week®. The patient-dependent factors correlated to great-
er postoperative pain intensity are the female gender and
a history of anxiety and/or depression?. The presence of
psychosocial problems before surgery, such as being un-
employed, or emotional disorders, are also associated to
greater levels of pain after the operation®.

Studies have been made to determine whether peri-
operative pain may be a risk factor for the development of
other complications and not constitute only an outcome
variable. The risk factors for recurrent rotator cuff rupture
following arthroscopic repair have been widely analysed,
and it has not been possible to clearly establish wheth-
er perioperative pain is one of them®. However, the ap-
pearance of intense pain during the immediate postop-
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erative phase may predispose to shoulder stiffness three
months after rotator cuff repair™. Furthermore, an inverse
relationship has been described between the degree of
patient satisfaction after cuff repair and pain intensity
before surgery and during the immediate postoperative
period™. Therefore, perioperative pain control is very im-
portant not only for the immediate comfort of the patient
but also because it constitutes a limiting factor for the
final outcome of surgery.

Assessment of pain in arthroscopic surgery of the
shoulder

In order to treat postoperative pain, it must be quantified
using adequate tools that are easily reproducible, with
due therapeutic correlation, and that can be completed
by the patients themselves.

Many validated scales are available for the assessment
of shoulder joint function. Most of them include pain as
an assessment item, but they are not designed to exclu-
sively quantify pain.

Specific pain assessment scales are divided into uni-
dimensional and multidimensional constructs. Unidimen-
sional scales are commonly used in view of their simplicity,
but they do not assess the complexity and multifactorial
cause of the pain. This group includes the visual analogue
scale (VAS) and the numerical scale. Multidimensional
scales in turn afford a more complete evaluation of the
characteristics of pain — the most widely used construct
being the Brief Pain Inventory, which was originally de-
veloped for application to cancer pain, though it is wide-
ly used in clinical practice and research to evaluate the
intensity and impact of pain, and the effect of analgesic
treatment. There are two versions (long and brief), and
both have been validated in Spanish®,

Preoperative management

Preventive analgesia, understood as medication use be-
fore surgery with the aim of reducing postoperative pain,
has often been used in arthroplasty surgery of the knee
and hip, with good outcomes in terms of effectiveness
and safety™. However, there is little evidence on its use in
shoulder arthroscopy.

Nonsteroidal anti-inflammatory drugs

Both non-selective and selective (COX-2 inhibiting) non-
steroidal anti-inflammatory drugs (NSAIDs) have been
used as preventive analgesia in shoulder arthroscopy,
with a preference for the COX-2 inhibitors, due to their
better gastrointestinal profile (". Toivonen et al. carried
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out a placebo-compared clinical trial of 30 patients ad-
ministered with 120 mg of etoricoxib one hour before
arthroscopic subacromial decompression‘™. They found
pain in the first hours after surgery to be less intense in
the treatment group, and the benefit was moreover main-
tained for up to 7 days after the operation. Likewise, there
was a significantly lesser need for rescue analgesia than in
the placebo group. In a comparative series versus place-
bo, Rohuani et al. found that the administration of 200 mg
of celecoxib every 12 hours two days before arthroscopic
rotator cuff repair significantly reduced the pain up to 48
hours after surgery, with a lesser need for rescue opioids,
and improved patient nocturnal rest™. Likewise, the per-
centage of patients who suffered nausea or vomiting de-
creased 43% on administering celecoxib.

On the other hand, the use of NSAIDs is not without
adverse events. Apart from the gastrointestinal and car-
diovascular problems associated with their use in general
(particularly the non-selective drugs), NSAIDs may also
interfere with the healing process at the tendon-bone in-
terface, which for example would affect the recurrent rup-
ture rates of rotator cuff repair surgery. However, the data
found in the literature are referred only to animal models
on one hand, and to the postoperative use of NSAIDs on
the other; it therefore cannot be affirmed whether such
complications may appear when these drugs are adminis-
tered preoperatively.

Gabapentinoids

Gabapentinoids (gabapentin and pregabalin) administra-
tion has been widely investigated in the preoperative set-
ting due to their analgesic and, to a lesser extent, anxiolytic
effects!”?9, Gabapentin has been used at variable doses be-
tween 300-800 mg administered two hours before shoulder
arthroscopy in different placebo-compared clinical trials,
with variable results in terms of pain reduction®®, J. Galin-
do-Avalos et al,, in a meta-analysis of clinical trials, found
gabapentinoids to reduce pain 24 hours after shoulder ar-
throscopy. The reduction was statistically significant but
scantly relevant from the clinical perspective (0.77 points
on the VAS) — though there was a more marked decrease in
the need for rescue opioids‘™®. The most interesting effect
of the preoperative administration of gabapentinoids was
a 10% decrease in the probability of nausea or vomiting in
the first 24 hours after surgery. These drugs therefore could
represent a valid alternative in cases where it is suspected
that such complications may occur™.

Opioids

There is little literature support of the preoperative ad-
ministration of opioids in shoulder arthroscopy. As an
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anecdote, application within the subacromial space of 20
mg of morphine in 10 ml of saline solution 20 minutes be-
fore arthroscopic rotator cuff repair has been shown to be
effective in reducing pain versus placebo, and the effect
was maintained for up to two weeks after surgery, with no
reported complications®’. However, no reference has been
found regarding oral, transdermal or intravenous adminis-
tration before surgery.

Considering the above, the preoperative use of COX-2
inhibiting NSAIDs in shoulder arthroscopies is recommend-
ed. Gabapentinoids are advised when nausea or vomiting is
suspected to occur in the first hours after surgery.

Intraoperative management

During the intraoperative period, brachial plexus nerve
block is currently considered to be the reference technique
for controlling pain in shoulder arthroscopy®. There is
abundant scientific evidence on the effectiveness of such
block procedures compared with the isolated administra-
tion of oral or intravenous analgesics®. In addition, their
safety has been widely evidenced and has been consol-
idated thanks to the development of ultrasound-guided
techniques that allow direct visual control of the region to
be anaesthetised®. Most of the described adverse effects
are infrequent and usually resolved spontaneously®.

Interscalene blocks

A number of nerve blocks are available, depending on the
targeted region of the brachial plexus. The most popular
options are the interscalene blocks, in which the anaes-
thetic is applied around roots C5 and C6, which posteriorly
conform the superior and middle trunks of the brachial
plexus from which the nerve roots responsible for noci-
ceptive sensitivity of the cutaneous region of the entire
shoulder, glenohumeral joint and subacromial space
arise. The popularity of these procedures is attributable
to their acknowledged efficacy. Following rotator cuff re-
pair, the maximum pain score according to the VAS is up
to 50% lower in the first 24 hours when interscalene block
is performed versus parenteral opiate dosing. In addition,
33-70% of all patients require no additional analgesia dur-
ing hospital admission®2. The analgesic benefit persists
for up to 24 hours longer than with the isolated admin-
istration of opioids®”?), while the scores on the Constant
scale remain better until the sixth postoperative week af-
ter rotator cuff repair®. This was reported by Gurger et al.
in a randomised clinical trial of 85 patients in which in-
terscalene blocks were compared against isolated general
anaesthesia for arthroscopic rotator cuff repair. The au-
thors explained their findings in terms of the lesser pain
experienced by the patients in the immediate postoper-

20

ative period, which encouraged them to be more active
— thus improving function even though the effect of the
block had disappeared®. Logically, the movements and
gestures which patients can make following rotator cuff
repair are dependent upon the postoperative rehabilita-
tion protocol determined by the surgeon, though the fact
that the patients do not suffer pain encourages them to
perform the allowed exercises.

Warrender et al. conducted a systematic review of
clinical trials on treatments for pain following shoulder
arthroscopy in ambulatory surgery units. In addition to
confirming good outcomes in terms of pain in the first
hours after surgery, they found nausea and vomiting to
decrease 13% in the immediate postoperative period ver-
sus placebo®. As a result of these favourable data, the
authors recorded shorter patient stays in the ambulatory
surgery units®. A more recent systematic review and me-
ta-analysis of clinical trials referred to this same topic was
published by Hurley et al. These authors confirmed the
good outcomes described above, to the point of using the
results of interscalene blocks as a reference for comparing
the rest of the brachial plexus block procedures®.

Interscalene block procedures are not without adverse
effects, however. Homolateral diaphragmatic paralysis may
occur in up to 78.7% of all cases®. Although such paralysis
is usually partial and is well tolerated by individuals who
have a good lung reserve, the consequences may be very
negative for patients with previous pulmonary disease
conditions, this representing a relative contraindication to
the use of such techniques. Horner's syndrome may ap-
pear in 10-28.2% of the patients®?, and paresis maintained
beyond the first 24 hours may be observed in 14.2% of the
cases®. Nevertheless, all these complications tend to be
self-limiting in time, and only rarely interfere with global
patient satisfaction. This circumstance, together with the
fact that serious complications such as vascular damage,
pneumothorax due to puncture or sustained nerve dam-
age are practically anecdotal situations®, allows us to af-
firm that interscalene blocks are safe techniques. For all
these reasons, the literature proposes interscalene block
as the reference technique for controlling pain in shoul-
der arthroscopy@?),

Supraclavicular blocks

Supraclavicular block procedures appear as an alternative
to interscalene blocks seeking to avoid the complications
associated to the latter, particularly diaphragmatic paral-
ysis in patients with existing lung disease. Under ultra-
sound guidance, we can locate the anterior and posterior
division of the superior trunk of the brachial plexus within
the supraclavicular fossa. The application of anaesthetic
at this level has yielded good results in absolute terms
referred to pain reduction. Schubert et al. conducted a
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systematic review with meta-analysis of clinical trials
comparing the results of supraclavicular block procedures
versus interscalene blocks in treating postoperative pain
after shoulder surgery (not only arthroscopic procedures)
39 With the supraclavicular techniques, the authors found
the mean VAS score in the anaesthesia recovery units to
be 11 points versus 21 points 24 hours after surgery. Guo
et al, in another meta-analysis of clinical trials compar-
ing supraclavicular blocks versus interscalene block pro-
cedures in shoulder surgery (not only arthroscopic pro-
cedures), found that only 3.2% of the patients subjected
to supraclavicular block required opiate rescue analgesia
during hospital admission®.

In relation to interscalene blocks, Schubert et al. found
that while pain reported in the post-anaesthesia recovery
unit was significantly lower with interscalene block proce-
dures, the difference was no longer significant in the first
24 hours®. Likewise, there were no significant differences
in the need for additional opioid use. On the other hand,
Hurley et al. observed no significant differences in pain in-
tensity assessed by the VAS or in the need for rescue anal-
gesia between the interscalene and supraclavicular block
procedures at any time during the first 24 hours after sur-
gery®_In contrast, in the study published by Schubert et
al., adverse effects such as ipsilateral diaphragmatic pa-
ralysis, Horner's syndrome and hoarseness were seen to
be more frequent in the case of interscalene blocks®?,

Suprascapular blocks

The suprascapular nerve is responsible for the sensory in-
nervation of an extensive area of the posterior part of the
glenohumeral capsule and the subacromial space. A number
of studies have demonstrated the efficacy of selective su-
prascapular blocks compared with isolated general anaes-
thesia in arthroscopic rotator cuff repair, reducing the need
for additional anaesthesia by up to 51% and opioid use after
hospital discharge by 31%, and reducing the appearance of
adverse effects such as nausea and vomiting up to 5-fold®?.

Compared with interscalene block, the effectiveness of
suprascapular block is slightly lower, though with a lesser
probability of complications. Different prospective studies
have compared the two techniques. Kay et al. conducted a
systematic review and meta-analysis of randomised clini-
cal trials comparing suprascapular blocks versus intersca-
lene blocks in shoulder arthroscopy procedures??. A total
of 14 studies were analysed, with the inclusion of 1382 pa-
tients. The authors found that, in the post-anaesthesia re-
covery units, the patients that had undergone interscalene
blocks reported significantly less pain. In the course of the
first 24 hours these differences lost statistical significance,
though the tendency was clearly favourable to the group
undergoing interscalene blocks. Beyond the first 24 hours,
the pain scores were similar with both techniques. Like-
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wise, 39-53% of the patients in the suprascapular block
group required additional opioids in the post-anaesthesia
recovery unit, versus only 12% of those in the interscalene
block group. In the course of the following hours, these
needs proved similar in both groups. These differences
can be explained because suprascapular block does not
achieve complete anaesthesia of all the shoulder region;
some authors therefore propose combining it with se-
lective axillary nerve block in order to increase the an-
aesthesia zone®. Even so, the pain sensitivity of certain
structures of the anterior shoulder region, particularly the
anterior capsule and the subscapular area, are not fully
covered by suprascapular and axillary block, this repre-
senting a relative limitation for the use of the technique.
On the other hand, the incidence of complications was
lower in the case of suprascapular block — particularly
motor block sustained for over 24 hours, which occurred
in 14.6% of the cases of interscalene block versus in only
1.5% of the suprascapular block procedures®. It therefore
can be concluded that although effective, suprascapular
blocks are not more effective than interscalene blocks;
consequently, the former should be used as an alternative
when interscalene block is not indicated, as in patients
with a serious lung disease.

Continuous infusion in nerve blocks

Extensive experience has been gained with continuous lo-
cal anaesthetic infusion in the brachial plexus in different
shoulder surgeries, both open and arthroscopic®. Using a
catheter, the anaesthetic is administered on a continuous
basis, and there have even been descriptions of ambula-
tory physiotherapy protocols keeping the catheter in place
during the first days after the operation®.

In comparison with the administration of a single
anaesthetic bolus dose, continuous infusion through a
catheter affords better levels of analgesia at 24 hours,
less sleep disturbance, and a lesser need for additional
opioids during the first week after rotator cuff repair®e.
Furthermore, it avoids the "rebound effect" characterised
by a new rise in pain once the effect of analgesia adminis-
tered as a bolus dose wears off. This was evidenced by Kim
et al., who randomised patients subjected to arthroscopic
rotator cuff repair to preoperative interscalene block as a
bolus dose, interscalene catheter placement with contin-
uous analgesia infusion, or analgesia with opioids upon
demand®®. Fredrickson et al. carried out a clinical trial
comparing local anaesthesia as a bolus dose in intersca-
lene block versus catheter placement with continuous an-
algesia infusion for the treatment of pain following shoul-
der arthroscopy®. The maximum pain levels were seen
to be lower in the continuous infusion group on the first
postoperative day, particularly during movements on the
part of the patient. The pain levels equalised by day two
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after surgery. The use of rescue analgesia remained lower
in the continuous infusion group during the first two days.

However, the need to retain the catheter for several
days implies an increased incidence of adverse events (5-
9%) — the most frequent being accidental catheter mobi-
lisation, recorded in 3.6% of the patients®. As an added
inconvenience, in the absence of health infrastructure
allowing home manipulation and removal of the cathe-
ter, hospital stay must be maintained for a longer period,
and this in turn increases the costs®. For these reasons,
some authors consider that although continuous analge-
sia infusion systems are more effective than bolus dosing,
their use is not justified in scantly or moderately painful
surgeries®. It is therefore necessary to individualise each
case, taking different factors into account, such as the sur-
gical procedure to be carried out, in order to choose the
therapeutic option best suited to the patient.

Local anaesthetic infiltration

Intraarticular or subacromial single bolus dosing of local
anaesthetic, as well as infiltration of the arthroscopy por-
tals, has been a common practice in our setting. Scoggin
et al, in a prospective placebo-controlled study, found
bupivacaine administration in portals and at subacromi-
al or intraarticular level to be effective in reducing pain
during the first 60 minutes after surgery, though the pain
levels subsequently equalised, with no decrease in the
need for rescue opioids®). Debnath et al. in turn found
the analgesic effect to be 5 times more lasting when per-
forming interscalene block than with isolated intraarticu-
lar or subacromial anaesthetic infiltration. Therefore, such
isolated use is not recommended.

Based on the above, it is advisable to perform inter-
scalene block procedures with bolus application of the
local anaesthetic in order to treat pain in shoulder ar-
throscopies. In patients with serious lung disease, it is
advisable to perform suprascapular block with associated
axillary block, except if surgery is mainly focused on the
anterior structures of the shoulder (anterior capsule, sub-
scapular zone, etc.), in which case supraclavicular block
is recommended. In particularly painful surgery, continu-
ous anaesthetic infusion through an interscalene catheter
may be considered.

Postoperative management

Cryotherapy

Cold application lowers local metabolism, reducing inflam-
mation and pain. In shoulder surgery (not exclusively ar-

throscopic), cryotherapy has been associated to a signifi-
cant decrease in opiate use and lesser pain sensation in
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the first hours after the operation, facilitating sleep on the
following night and more active patient participation in the
rehabilitation process“?. Furthermore, the effect of cold
application does not appear to be limited to the first post-
operative hours, since patients subjected to cryotherapy
report lesser pain perception up to day 10 after surgery, de-
spite the suspension of local cold application much earlier.
The combination of cryotherapy with intermittent dynamic
compression —widely used in knee surgery— has not been
shown to offer greater benefit than the isolated application
of local cold, probably because of the difficulty of develop-
ing devices that adapt to this anatomical region®2,

Immobilisation

Postoperative immobilisation influences the experienced
pain levels. Patients subjected to longer periods of immo-
bilisation present higher pain ranges throughout the re-
covery process“. On comparing accelerated rehabilitation
protocols with other more conservative strategies after ro-
tator cuff repair surgery, the immobilisation and stiffness
associated to the slow protocols result in higher pain levels
in the early stage of rehabilitation. However, long-term (>
6 months) satisfaction proves similar®, with poorer per-
formance on the American Shoulder and Elbow Surgeons
(ASES) scale in those repairs involving a rapid program —
this possibly being related to a greater incidence of recur-
rent rupture in large injuries“). Mazzocca et al. compared
two rotator cuff rehabilitation models in single-tendon inju-
ries: a slow protocol (28 days to the start of assisted mobil-
ity) versus an accelerated protocol (2 days). No differences
in pain perception were noted during the entire follow-up.
The functional scales in intermediate phases showed bet-
ter scores in the accelerated rehabilitation group, though
the scores equalised 6 months after surgery®“®). The position
of the arm during immobilisation does not appear to have
much of an impact upon patient-reported pain. Hollman et
al. compared immobilisation with a standard antirotatory
sling versus a 30° abduction sling during the postoperative
period of rotator cuff repair surgery, and recorded no dif-
ferences in either pain intensity or analgesic use between
the two groups®.

Transcutaneous electrical nerve stimulation (TENS)

The efficacy of TENS in controlling pain in the postopera-
tive period of shoulder surgery was evaluated by Mahure
etal.in a placebo-controlled study involving cuff suturing.
The authors recorded a decrease in pain at 48 hours and
7 days after the operation, with a lesser need for anal-
gesics, in favour of the TENS group®“®. In the mentioned
study, TENS was applied personally by the patient from
the immediate postoperative period to day 7 after surgery,
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in the form of four daily sessions, each with a duration of
45 minutes.

Postoperative pharmacological therapy within mul-
timodal analgesia

Multimodal analgesia (MMA) refers to the use of various
therapeutic alternatives aimed at securing adequate pain
control. This includes the combination of preoperative
analgesia, nerve blocks, local infiltrations, postoperative
analgesia, etc, used in sequence and in a protocolised
manner to achieve an adequate analgesic effect with the
fewest complications possible. Postoperative pharmaco-
logical therapy is a very important element in this regard.
The pondered use of different analgesic agents with syn-
ergic actions makes it possible to reduce their individual
doses and therefore the risk of side effects, while maxim-
ising their benefits.

The analgesics commonly used in MMA are NSAIDs —
both non-selective and selective (COX-2 inhibitors) — a2
agonists, glucocorticoids, antagonists of the glutamine
receptors or NMDA (N-methyl-d-aspartate), antiepileptics
(gabapentin, pregabalin), antidepressants and opioids.
This blocks the pain generators at different points of the
nociceptive pathways, which has been shown to exert
a synergic effect affording more potent analgesia than
blocking of the pain pathways at a single isolated point“?.
The end result is greater patient satisfaction, lesser opioid
use, fewer complications and a reduction of medical costs.

In relation to shoulder arthroscopic surgery, MMA has
also been seen to exert favourable effects. Elkassabany et
al. evaluated an MMA protocol (preoperative paracetamol
and gabapentin, intraoperative NSAIDs and postoperative
paracetamol, NSAIDs and gabapentin, with rescue oxyco-
done) versus opioids upon demand, in patients subjected
to shoulder arthroscopy in the ambulatory major surgery
setting. The authors recorded improved pain control dur-
ing both activity and sleep, lesser opioid use, and greater
satisfaction among the patients administered with MMA,
both in the immediate postoperative period (24-48 hours)
and at 7 days after surgery®. The postoperative NSAIDs
were maintained for a maximum of 72 hours.

As has been commented above, NSAID use is not with-
out adverse effects, particularly in relation to healing of
the repaired tendon-bone interface. Studies in animals
models have shown that the use of both non-selective
NSAIDs and COX-2 inhibitors complicates tendon healing
in the animal rotator cuff, due to an alteration of collagen
fibre distribution, which results in generalised weakness
of the mentioned interface®®".

In relation to the clinical studies, Oh et al. carried out a
clinical trial comparing celecoxib, ibuprofen and tramadol
administration during the first 14 days after arthroscopic
rotator cuff repair®. At 24 months after surgery, the recur-
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rent rupture rate was 37% in the celecoxib group, 7% in the
ibuprofen group and 4% in the tramadol group (p = 0.009).
Blomquist et al. in turn conducted a retrospective com-
parative study of patients administered with NSAIDs ver-
sus patients not given such medication in the first 7 days
following arthroscopic Bankart repair. No statistically sig-
nificant differences were observed in terms of the clinical
outcomes or instability relapse rate®. In a more general
manner, Constantinescu et al. carried out a systematic re-
view to analyse the influence of perioperative NSAID ad-
ministration upon soft tissue healing in different sports
trauma surgeries. The authors concluded that there is not
enough evidence to indicate that any NSAID may have a
deleterious effect upon healing of the tendon-bone in-
terface®.

In 2019, the PROSPECT (Procedure Specific Postoper-
ative Pain Management) group performed a systematic
review on the treatment of postoperative pain in rotator
cuff surgery, with the aim of establishing a management
guide. In their conclusions, the group recommended the
use of NSAIDs and paracetamol before, during and after
surgery, without specifying the duration of the treatment;
the use of interscalene block of the brachial plexus as first
choice and, as an alternative, suprascapular block with or
without axillary block; an isolated pre- or intraoperative
dose of intravenous dexamethasone to prolong the plexus
action time, reducing the use of analgesics and antiemet-
ic agents in the immediate postoperative period; and the
reservation of opioids as rescue analgesia during the
postoperative stage®.

A valid alternative to the MMA protocols is the ad-
ministration of short cycles of sustained-release opioids.
Garnaud et al, in a nonrandomised prospective study,
evaluated four models of analgesic treatment in ambu-
latory arthroscopic shoulder surgery. Group 1 received
100 mg of tramadol every 4 or 6 hours as postoperative
treatment. Group 2 received 120 mg every 24 hours of ne-
fopam in elastomer with continuous infusion and trama-
dol 100 mg as rescue measure. Group 3 received 10 mg of
oxycodone every 4 or 6 hours. Group 4 received 20 mg of
sustained-release oxycodone during 48 hours with 10 mg
of oxycodone as rescue measure. All the groups were op-
erated upon under general anaesthesia and interscalene
plexus block, with the intraoperative administration of
paracetamol, NSAIDs, dexamethasone and nefopam. The
study treatments were started at discharge and lasted two
days. At 5 days, superior pain control and patient satis-
faction were recorded with sustained-release opioids. The
authors concluded that sustained-release opioid admin-
istration in a short cycle of 48 hours afforded better pain
control than tramadol or analgesia upon demand, with a
reduction of the risk of complications and addiction prob-
lems®®. However, they indicated that sustained-release
opioid administration in a short cycle did not exclude the
need to manage the most common complications such as
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nausea and constipation, and that due attention should
be focused on the patient risk factors for opioid abuse
and dependence.

Continuous subacromial / intraarticular infusion

Continuous anaesthetic dosing through a catheter placed
in the glenohumeral joint or subacromial space has been
proposed as an alternative for the management of pain
following shoulder arthroscopy procedures.

An et al. conducted a systematic review with me-
ta-analysis of clinical trials comparing the results of con-
tinuous subacromial infusion versus placebo in shoulder
arthroscopy focused on this anatomical space. The au-
thors documented no benefit in terms of pain reduction
during the first 48 hours, and rescue opioid use was only
reduced at 12 hours after surgery®™. In relation to inter-
scalene blocks, different prospective comparative stud-
ies have found both patient-reported pain intensity and
rescue analgesia use to be lower with interscalene blocks
— the differences being maintained up to day 6 after sur-
gery®% 0On the other hand, the adverse events rate as-
sociated to subacromial infusion is very low, and is more
dependent upon the type of drug used®.

There is currently little scientific evidence on the
continuous intraarticular infusion of local anaesthetic.
Scoggin et al. recorded analgesic benefit in the first 60
minutes after shoulder arthroscopy versus placebo in
their randomised prospective study, but the authors did
not assess the results for longer periods of time after the
operation®. The main complication of the intraarticular
infusion of local analgesic is glenohumeral chondrolysis,
which is recorded in up to 63% of all cases in which it was
used, according to the retrospective case series published
by Hansen et al®. Due to this high incidence and the
great seriousness of the disorder, different reviews on this
topic currently do not recommend a continuous infusion
of local anaesthetic within the
glenohumeral space®.

studied options are the intravenous route and subacro-
mial infusion through a catheter. Such analgesia requires
important collaboration from the patient, who preopera-
tively receives instructions on the utilisation of the anal-
gesia device and the limits of the technique.

Cho et al. carried out a randomised clinical trial com-
paring the outcomes of PCA via the intravenous route
versus a subacromial catheter after shoulder arthrosco-
py and up to 72 hours after the operation. No differences
were observed between the two techniques®. Kim et al.
in turn carried out another randomised clinical trial com-
paring interscalene block involving a bolus dose of local
anaesthetic versus PCA through an interscalene catheter
for treating pain after arthroscopic rotator cuff repair pro-
cedures. In the first two hours after the operation, the pa-
tients reported less pain with interscalene block; however,
from 12 hours after surgery, with onset of the "rebound
effect", the results were inverted, and the patients with
PCA experienced comparatively less pain®®. Beyond the
first 48 hours, the differences between the two groups dis-
appeared.

Based on the above, it is advisable to use MMA proto-
cols as the most important measure for controlling pain in
shoulder arthroscopy. Within these protocols, COX-2 inhib-
iting NSAIDs are advised in glenohumeral instability ar-
throscopy and when no rotator cuff repair is performed. If
done, individual assessment of use is advised, since such
treatment may be related to poorer healing of the ten-
don-bone interface. Prolonged immobilisation increases
pain levels in the immediate postoperative period. Post-
operative cryotherapy and TENS may be useful for reduc-
ing nociceptive sensitivity. Short sustained-release opioid
regimens are an alternative to MMA protocols, in the same
way as PCA in its different modalities.

A number of recommendations are made in Table 1
as a summary of the most important issues addressed in
this study for reducing perioperative pain in shoulder ar-
throscopy.

Table 1. Pain treatment recommendations following shoulder arthroscopy

Patient-controlled analgesia

Preoperative

Intraoperative Postoperative

(PCA)

Patient-controlled  analgesia Recommended
(PCA) is a modality of postop-
erative pain control in which

COX-2 inhibitors

« Interscalene block
(if contraindicated:
suprascapular + axillary
or supraclavicular)

« Drug treatment within
MMA

» No prolonged

. immobilisation
» Dexamethasone i.v.

the patient personally decides
when and how much analge-
sia is needed, according to the
level of pain experienced. Ad-
ministration can be made via

Individual assessment

- Cryotherapy
. . . . « TENS
Gabapentinoids Continuous infusion via .
P catheter . Sus'ta.med—release
opioids
« PCA

different routes. In shoulder

arthroscopy, the most widely stimulation

MMA: multimodal analgesia; i.v.: intravenous; PCA: patient-controlled analgesia; TENS: transcutaneous electrical nerve
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Conclusions

« The preoperative administration of COX-2 inhibitors
is effective in reducing pain after shoulder arthroscopy.

* Preoperative gabapentinoids reduce the incidence of
nausea and vomiting after the operation.

* Interscalene nerve block is the most effective analge-
sic measure, and thus should be regarded as the reference
technique against which the rest of therapeutic options
are compared.

« Suprascapular nerve blocks associated to axillary
nerve block and supraclavicular block are the alternative
to interscalene blocks when the latter is not indicated, as
in patients with serious lung disease.

« Intravenous dexamethasone administration increas-
es the effect and duration of nerve block.

« Multimodal analgesia protocols are able to reduce
pain levels in the immediate postoperative period and in
the days following the operation, using a reduced dose of
different drugs.

« Prolonged immobilisation with a sling implies greater
pain levels during the entire recovery period, particularly
during the early stages of patient rehabilitation.

« Individualised evaluation of the characteristics of
each patient and of each surgical procedure is required in
order to choose the most effective analgesic techniques
in each case.
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