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Abstract

no detected adverse effects.

Background: Pain relief after knee arthroscopy is very important for early recovery and rehabilitation. The study
was conducted to evaluate the effects of adding dexamethasone (8 mg) to intra-articular morphine (10 mg) and
bupivacaine (25 mg) combination on postoperative pain after knee arthroscopy.

Results: We enrolled 40 patients, 18-65 years-old of both sexes, ASA | and Il scheduled for minor arthroscopic knee
surgeries. The study group showed a lower visual analog score at rest and movement, prolonged postoperative
analgesia, and decreased total analgesic consumption compared with the control group (P value < 0.05).

Conclusions: Adding dexamethasone to intra-articular combination of morphine and bupivacaine after knee
arthroscopy prolongs the duration of analgesia, lowers pain scores, and decreases total analgesic consumption with
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Background

Postoperative pain after knee arthroscopy is usually
moderate to severe and can affect the activity level and
satisfaction of patients (McGrath et al., 2004).

Previous studies showed that 70% of patients had pain
after knee arthroscopy. Ineffective management of pain
may delay recovery, prolong hospital stay, lead to poor
clinical outcomes, increase risk of thromboembolism,
and increase medical care costs (Solheim et al., 2006).

Local anesthetics like bupivacaine and lidocaine, alpha
2 adrenoceptor agonists like clonidine, opioids like mor-
phine, magnesium sulfate, and dexmedetomidine have
all been tried intra-articularly to provide effective post-
operative analgesia (Bhattacharjee et al., 2014).
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Intra-articular bupivacaine produced effective anal-
gesia after knee arthroscopy, but the peak blood concen-
tration was reached within the 1st hour and the duration
was only 2—4 h or even 1-2 h (Xie et al., 2015).

Prolongation of the analgesic effect can be produced
in two ways: either by increasing the drug’s amount or
by adding drugs such as vasoconstrictor drugs (epineph-
rine or phenylephrine) or adding a narcotic drug (mor-
phine). Intra-articular morphine gives later onset and
peak action at 3—-6 h, and pain relief was thought up to
24 h, or even 48 h (Yari et al., 2013; Xie et al., 2015).

Dexamethasone is a highly selective and potent gluco-
corticoid with minimal mineralocorticoid effect. It
blocks the nociceptive impulse transmission along the C
myelinated fibers. When combined with local anes-
thetics, it also increases the duration of regional blocks
(Golwala et al., 2009).
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Combining local anesthetic, morphine, and dexa-
methasone for intra-articular injection to maximize and
prolong postoperative analgesia needs more research to
recommend the most effective and safest doses.

Methods

The aim of this study was to evaluate the effect of add-
ing dexamethasone (8 mg) to intra-articular morphine
(10 mg) and bupivacaine (25 mg) injection on postopera-
tive pain after knee arthroscopy.

This randomized, double-blind, controlled clinical trial
was conducted on 40 patients after approval of the Re-
search Ethics Committee of the Faculty of Medicine and
after obtaining informed consent from the patients. The
study was conducted in the period from January 2020 to
July 2020.

Patients with (ASA grades I and II) aged from 18 to 65
years-old of both sexes scheduled for minor arthroscopic
knee surgeries (meniscectomy, chondroplasty, minor
ligament repair, and diagnostic arthroscopy) were in-
cluded in the study. Patients undergoing major knee sur-
geries and those with a history of allergy to any of the
used drugs, history of diabetes mellitus, or contraindica-
tions to morphine use (addicts, COPD, and asthmatic
patients) were excluded from the study.

The patients were instructed to report their pain using
a visual analog score (VAS), which is a 10-cm line with
0 at one end representing “no pain,” whereas 10 cm at
the other end representing “the worst imaginable pain.”

Monitoring equipment were attached to the patient in-
cluding non-invasive arterial blood pressure (NIABP),
oxygen saturation (SpO,), and 3 leads electrocardiogram
(ECG) were connected on arrival to the operating room
and baseline vital parameters were recorded. An IV line
was secured.

Patients were given general anesthesia. Preoxygenation
for 3 min, induction of anesthesia was done by fentanyl
(1 pg/kg), propofol (2mg/kg), and atracurium hydro-
chloride (0.6 mg/kg) IV. The trachea was intubated with
an appropriate size endotracheal tube after 3 min.
Anesthesia was maintained using isoflurane in oxygen
60% and air 40%. Muscle relaxation was maintained with
intermittent bolus atracurium as required. Patients were
mechanically ventilated with volume control mode to
keep EtCO, between 30 and 35 mmHg. Ondansetron (4
mg) was given IV for prophylaxis against nausea and
vomiting.

At the end of the operation, patients were randomly
allocated, using a computer-generated random lists, into
two equal groups (20 patients in each group) according
to the medications they will receive: group I (control, M
group), 10 mg morphine in 5ml normal saline + 10 ml
of 0.25% bupivacaine (total volume 15 ml) were injected
intra-articularly; group II (study, MD group), 10 mg
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morphine + 8mg dexamethasone completed to 5ml
with normal saline + 10 ml of 0.25% bupivacaine (total
volume of 15ml) were injected intra-articularly. The
study drugs were prepared by one anesthesiologist and
injected by another who was blind to the study drugs.

All medications were injected at the end of the oper-
ation and before releasing the tourniquet. The tourni-
quet was left for 10min after the injection was
administered. The drains were closed from the injection
time until the release of the tourniquet. Residual neuro-
muscular paralysis was reversed using neostigmine and
atropine IV, and then subsequent extubation was done.

Pain at rest and movement (knee flexions and exten-
sions) was assessed by VAS at the following postopera-
tive periods: on admission to the post anesthesia care
unit when the patient is fully conscious and at 2, 4, 6, 8,
10, 12, 18, and 24 h post-operatively with an observation
of hemodynamics and incidence of any complications.

Diclofenac sodium (75 mg) was administered IM as an
analgesic supplement if the recorded VAS pain score
was 4 or more and was reported every 8 h, if required.
Pethidine 50 mg IM was used as a rescue analgesic if the
patient continued to have pain after diclofenac adminis-
tration. The time to the first analgesic requirement and
the total diclofenac consumption during the first 24 h
after the operation were also recorded.

Power of analysis

Using STATA program, setting alpha error is at 5% and
power at 90%. Result from the previous study (El Bakry
& Sultan, 2017) showed that the mean time for the first
analgesic request was 7.83 + 2.46 h in the M group com-
pared to 10.88 + 2.55h in the MD group. Based on this,
20 cases per group (40 total) were needed, including the
possible dropouts.

Results

There was no statistically significant difference between
the two groups regarding demographic data and type of
surgery as shown in Tables 1 and 2.

VAS was significantly lower in the MD group than the
M group at rest during recovery, 2h, 4h, 6h, 8h, 10h,
12 h, and 18 h postoperatively, while there was no statis-
tically significant difference between the two groups re-
garding VAS at rest at 24 h postoperatively as shown in
Fig. 1.

VAS at movement was significantly lower in the MD
group than the M group during recovery, 2h, 8h, 10h,
12 h, and 18 h postoperatively. The VAS values at move-
ment during 4h, 6h, and 24h postoperatively were
lower in the MD group than the M group but did not
reach significant levels as shown in Fig. 2.

Table 3 shows that there was a statistically significant
difference between the two groups with less need for
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Table 1 Demographic data

Demographic data M group MD group Test P Sig.

No. = 20 No. = 20 value value

Age Mean + SD 31.05 + 937 3640 + 11.50 - 1613 0.115 NS
Range 18-57 19-56

Sex Female 6 (30.0%) 5 (25.0%) 0.125% 0.723 NS
Male 14 (70.0%) 15 (75.0%)

Body weight Mean + SD 77.65+7.30 79.30+6.38 -0.761. 0451 NS
Range 65-90 70-92

ASA ASA | 13 (65.0%) 12 (60.0%) 0.107* 0.744 NS
ASA 1l 7 (35.0%) 8 (40.0%)

Categorical variables are presented as frequencies and percentages and numerical variables are presented as means and standard deviations
P value > 0.05: non-significant (NS); P value < 0.05: significant (S); *: chi-square test; «: independent t test

analgesia, longer time for the first request of analgesia,
and lower total dose of analgesia in the MD group com-
pared with the M group with P value < 0.05

No complications or side effects to the drugs used or
general anesthesia were detected among patients in our
study.

Discussion

This study was done to evaluate the effect of adding
dexamethasone to intra-articular morphine injection
on postoperative pain after knee arthroscopy. The
main finding in our study was that adding dexa-
methasone (8 mg) to intra-articular morphine (10 mg)
bupivacaine (25mg) combination resulted in pro-
longed analgesia, lower VAS for pain at rest and at
movement, and decreased total analgesic
consumption.

The efficacy of adding morphine to bupivacaine for
intra-articular injection to augment and prolong anal-
gesia was demonstrated in several studies.

Hosseini et al. (2012) compared the analgesic effect
of intra-articular injection of 10 mg morphine + bupi-
vacaine 0.5% (MB group), 100 mg tramadol + bupiva-
caine 0.5% (TB group), and control group receiving
normal saline all in a total volume of 20ml in pa-
tients undergoing arthroscopic ACL reconstruction
under general anesthesia. The VAS scores at 30, 60,
and 90min and 2, 4, 12, and 24 h were significantly

the control group. VAS scores also decreased signifi-
cantly in the MB group compared to the TB group at
2, 4, and 24 h. Analgesic duration was longer and an-
algesic consumption was substantially less in the MB
group. Moreover, unassisted ambulation and discharge
times were significantly shorter in the MB group than
the TB and control groups. They concluded that
intra-articular morphine—bupivacaine provides effect-
ive pain relief, longer analgesic duration, less analgesic
requirement, shorter unassisted ambulation, and dis-
charge time compared with intra-articular tramadol-
bupivacaine after ACL reconstruction arthroscopy
(Hosseini et al., 2012).

Yari et al. (2013) studied different doses of mor-
phine (5, 10, 15mg) added to 20ml of 0.5% bupiva-
caine and injected intra-articularly in patients
scheduled for elective surgery of arthroscopic recon-
struction of ACL under general anesthesia. Average
time to the first analgesic request in patients receiving
bupivacaine + 15 mg morphine (20.4 + 6.2h) was sig-
nificantly higher than the other groups, and no sig-
nificant differences were observed between other
groups. Also, the average number of analgesic re-
quests in patients receiving bupivacaine + 15 mg mor-
phine (0.4 * 0.9) was significantly less than the
bupivacaine (2.6 + 0.5) and bupivacaine +5mg mor-
phine (1.8 = 0.9) groups. They concluded that in-
creasing the dose of intra-articular morphine provided

less in the MB and TB groups in comparison with a better analgesic effect and showed linearly

Table 2 Type of surgery

Type of surgery M group MD group Test P Sig.
No % No % value* value

Diagnostic and Debridement 7 35.0% 11 55.0% 2317 0.509 NS

Meniscectomy 8 40.0% 6 30.0%

Chondroplasty 4 20.0% 3 15.0%

Backer's cyst 1 5.0% 0 0.0%

Categorical variables are presented as frequencies and percentages

P value > 0.05: non-significant (NS); P value < 0.05: significant (S); P value < 0.01: highly significant (HS); *: chi-square test
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Fig. 1 The mean and SD of VAS at rest within 24 h in the M group and MD group. Numerical variables are presented as means and standard

decreasing VAS score and less supplementary analge-
sics (Yari et al., 2013).

The effect of adding dexamethasone to local anes-
thetics for intra-articular injection following knee arth-
roscopy was documented in many studies.

Bhattacharjee et al. (2014) studied the postoperative
analgesic effect of adding 8 mg dexamethasone to 18
ml of 0.25% levopubivacaine by intra-articular

injection in patients undergoing elective knee arthros-
copy under general anesthesia. The intensity of pain
was significantly less in patients receiving dexametha-
sone up to 9h following surgery. However, from 10 h,
the intensity of pain was comparable in both groups.
The mean duration of analgesia was longer in patients
receiving dexamethasone (group D) compared with
patients who do not (group L) (10.24 + 2.8 h vs. 5.48

-

N

@M group OMD group

VAS

standard deviations (independent t test)

VAS at rest

Fig. 2 The mean and SD of VAS at movement within 24 h in the M group and the MD group. Numerical variables are presented as means and

24h




Toulan et al. Ain-Shams Journal of Anesthesiology (2021) 13:74 Page 5 of 6
Table 3 Need for analgesia
M group MD group Test P Sig.
No. = 20 No. = 20 value value
Need for analgesia No 4 (20.0%) 12 (60.0%) 6.667* 0.010 S
Yes 16 (80.0%) 8 (40.0%)
Time to first request of analgesia (h) Mean + SD 950 + 1.71 12.50 + 3.66 -1.828- 0.081 S
Range 6-12 8-18
Total dose of diclofenac sodium (mg) Mean + SD 107.81 + 3843 75.00 + 0.00 2.388- 0.026 S
Range 75-150 75-75

Categorical variables are presented as frequencies and percentages and numerical variables are presented as means and standard deviations. *: chi-square test; «:

independent t-test

+ 1.6 h). Total supplemental analgesic consumption in
the first 24 h was significantly less in group D com-
pared with group L (88.4 + 38.4mg vs 1552 + 46.4
mg) (Bhattacharjee et al., 2014).

In another study by El Bakry and Sultan (2017),
they studied the effect of adding 8 mg dexamethasone
to 5mg morphine and 10 ml of 0.5% bupivacaine on
postoperative analgesia after their intra-articular injec-
tion in patients having minor knee arthroscopies. The
time for the first analgesic request was significantly
prolonged in the M group (7.83+2.46h) and MD
group (10.88 +2.55h) compared with the control
group (5.77 +2.88h) and significantly prolonged in
the MD group compared with the M group. The total
consumption of diclofenac was significantly lower in
the M group (90.56+38.56 mg) and MD group (46.41+
26.41 mg) compared with the control group (160.21+
40.14 mg) and significantly lower in the MD group
compared with the M group. They concluded that
adding dexamethasone led to a significant delay of
first analgesic request and decreased total analgesic
consumption (El Bakry & Sultan, 2017).

Dexamethasone interferes at several steps in the in-
flammatory response but the most important overall
mechanism appears to be a limitation of recruitment of
inflammatory cells at the local site and production of
pro-inflammatory mediators like PGs, LTs, and PAF
through indirect inhibition of phospholipase A2 (Tri-
pathi, 2013).

Further studies are recommended for optimizing the
adequate dose and concentration of bupivacaine and
dose of dexamethasone and morphine to be injected
intra-articularly by comparing different doses of the
drugs to get the most effective doses.

A more comprehensive assessment of the effect of
the addition of dexamethasone as an adjuvant to local
anesthetics would be obtained by increasing the sam-
ple size, including other major arthroscopic proce-
dures (e.g., ligament reconstruction arthroscopies) and
evaluating their post-operative analgesic effect after
spinal anesthesia as it is commonly used in arthros-
copy operations.

Conclusions

In conclusion, the addition of dexamethasone to intra-
articular injection of bupivacaine and morphine after
knee arthroscopy potentiates their analgesic effect as
manifested by lower pain scores, longer duration of anal-
gesia (delayed first request of supplemental analgesia),
and decreased total post-operative analgesic consump-
tion which leads to early rehabilitation of patients and
short hospital stay with no detected adverse effects.

Limitation of the Study

A limitation to our study was that the anti-inflammatory
effect of dexamethasone was not studied on long-term
recovery and rehabilitation. Further study is recom-
mended for studying this anti-inflammatory effect.

Abbreviations

ACL: Anterior cruciate ligament; ASA: American Society of Anesthesiologists;
COPD: Chronic obstructive pulmonary disease; Et CO,: End-tidal CO,;

LTs: Leukotrienes; NIABP: Noninvasive arterial blood pressure; PAF: Platelet-
activating factor; PGs: Prostaglandins; VAS: Visual analog scale

Acknowledgements
Not applicable

Authors’ contributions

HT: acquisition, analysis, interpretation of data, contribution in paper writing,
and paper submission. RH: design of the work and work revision. AT:
acquisition, analysis, interpretation of data, and contribution in paper writing.
AA: acquisition, analysis, interpretation of data, and contribution in paper
writing. All authors have read and approved the manuscript.

Funding
Not applicable

Availability of data and materials
The datasets used during the current study are available from the
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This randomized double-blind clinical trial was conducted after approval of
the Research Ethics Committee of the Faculty of Medicine, Ain Shams Uni-
versity, and after obtaining informed consent from the patients.

Research Ethics Committee (REC), FWA 00017585

Approval Number: FMASU MS 20/2020.

Consent for publication
Not applicable



Toulan et al. Ain-Shams Journal of Anesthesiology (2021) 13:74

Competing interests
The authors declare that they have no conflicts of interest.

Author details

'Department of Anesthesiology, Intensive Care, and Pain Management,
Faculty of Medicine, Ain Shams University, Cairo, Egypt. “Department of
Anesthesiology, Hosaynia Hospital, Ministry of Health, Cairo, Egypt.

Received: 5 March 2021 Accepted: 4 November 2021
Published online: 22 November 2021

References

Bhattacharjee DP, Biswas C, Haldar P, Ghosh S, Piplai G, Rudra JS (2014) Efficacy
of intraarticular dexamethasone for postoperative analgesia after arthroscopic
knee surgery. J Anaesthesiol Clin Pharmacol 30(3):387-390

El Bakry AA, Sultan WA (2017) The effects of adding dexamethasone to intra-
articular morphine injection on postoperative pain after knee arthroscopy.
Ain-Shams J Anaesthesiol 10:253-257

Golwala MP, Swadia VN, Aditi AD, Sridhar NV (2009) Pain relief by
dexamethasone as an adjuvant to local anesthetics in supraclavicular brachial
plexus block. J Anaesth Clin Pharmacol 25:285-288

Hosseini H, Abrisham SMJ, Jomeh H, Alghoraishi MR, Ghahramani R, Mozayan MR
(2012) The comparison of intraarticular morphine-bupivacaine and tramadol-
bupivacaine in postoperative analgesia after arthroscopic anterior cruciate
ligament reconstruction. Knee Surg Sports Trauma to Arthrosc 20:1839-1844

McGrath B, Elgendy H, Chung F, Kamming D, Curti B, King S (2004) Thirty percent
of patients have moderate to severe pain 24 h after ambulatory surgery: a
survey of 5,703 patients. Can J Anaesth 51:886-891

Solheim N, Rosseland LA, Stubhaug A (2006) Intra-articular morphine 5 mg after
arthroscopy does not produce significant pain relief when administered to
patients with moderate to severe pain via an intra-articular catheter. Reg
Anesth Pain Med 31:506-513

Tripathi KD (2013) Hormones and realated drugs. In: Tripathi KD (ed) Essentials of
medical pharmacology, 7th edn. Jaypee Brothers Medical Publishers, New
Delhi, pp 284-286

Xie DX, Zeng C, Wang YL, Li YS, Wei J, Li H, Yang T, Yang TB, Lei GH (2015) A
single-dose intra-articular morphine plus bupivacaine versus morphine alone
following knee arthroscopy: a systematic review and meta-analysis. PLoS
ONE 10(10)

Yari M, Saeb M, Golfam P, Makhlooph Z (2013) Analgesic efficacy of intra-articular
morphine after arthroscopic knee surgery in sport injury patients. J Inj
Violence Res (2):84-88

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 6 of 6

Submit your manuscript to a SpringerOpen®
journal and benefit from:

» Convenient online submission

» Rigorous peer review

» Open access: articles freely available online
» High visibility within the field

» Retaining the copyright to your article

Submit your next manuscript at » springeropen.com




	Abstract
	Background
	Results
	Conclusions

	Background
	Methods
	Power of analysis

	Results
	Discussion
	Conclusions
	Limitation of the Study
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

