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Evaluating the Effect of Valsalva Maneuver on Pain
Occurring During Knee Injection
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Abstract
Background: Intra-articular injection of steroid is a common treatment for
osteoarthritis of the knee and injection is a simple and reliable method However
many people refuse it because of fear of needle and injection pain. Baroreceptor
activation induces antinociception and the use of Valsalva maneuver for its
activation may help to decrease local injection pain.

Aim: This study was the first to evaluate the efficacy of Valsalva maneuver on
needle insertion pain during local knee injection.
Design: prospective randomized trial.

Setting: study carried out on patients attending the outpatient clinic of
rheumatology and rehabilitation department of Al-Azhar university hospital.
Population: patients with osteoarthritis and indicated for local knee injection.
Methods: Patients were randomized into 2 groups of 50 each.
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Group I: 50 patients with Knee Osteoarthritis were asked to do Valsalva
maneuver during injection. The Valsalva maneuver is performed by having
the subject conduct a maximal, forced expiration against a closed glottis and
holding this for at least 16 seconds.

ii. Group II: 50 patients with Knee Osteoarthritis were given a rubber ball in
the palm of the hand and were asked to press it as hard as they could before
local injection. All patients were subjected to: Complete history and clinical
examination. Patient Pain scoring: pain during injection was evaluated
using visual analogue scale (VAS) Physician pain scoring: Pain was graded
using a 4-point scale: 0 _ no pain, 1 _ mild pain 2 _ moderate pain 3_ severe
pain. Local corticosteroid injection: of 40 mg of triamcinolone acetonide.

Results: The results of Pain score in group I was : 33 (66%) patients shows mild
pain, 15 (30%) patients shows moderate pain and only 2 (4%) patients shows
sever pain. In group II: 0% patient’s shows mild pain, 23 (46%) patient’s shows
moderate pain and 27 (54%) patients’ shows sever pain. Figure (1) VAS for pain
was 3.7+2.1 in group I and 6.5+1.8 in group II. VAS for pain was significantly
lower in group I than group II as p was >0.001.
Conclusion: In conclusion we suggest that Valsalva maneuver can decrease the
skin puncture pain associated with local knee injection.

Clinical rehabilitation impact: reduction of injection pain may help the patients
to decrease their pain and increase their acceptance to local injection procedures,
and enhances the outcome of rehabilitation program.

Keywords: Valsalva maneuver; Knee injection; Pain; Osteoarthritis; Clinical
rehabilitation; visual analogue scale; Skin puncture; Inflammation; Rheumatology
radiologic; Clinical criteria

Introduction

Knee pain is relatively common and Osteoarthritis is the single
most common cause of disability in older adults, with 10% of
patients aged 55 or more having painful disabling osteoarthritis
of the knee, and a quarter of them are severely disabled [1,2].
Treatment objective is directed to pain relief and improvement or
maintenance of function as there is no cure [3,4].

Intra-articular injection of steroid is a common treatment for
osteoarthritis of the knee and injection is a simple and reliable
Submit Manuscript | http://medcraveonline.com

method of for relieving pain and inflammation in patients with
knee osteoarthritis. However many people refuse it because of
fear of needle and injection pain [2,5-7].

Many techniques have been used to decrease the pain of needle
insertion such as Local anesthetics, attention-diverting measures
(pressing ball) and EMLA patch. Local anesthetics may produce
pain on injection site and the added value of local anesthetics over
a straightforward needle puncture without analgesia is unsure by
many physicians [8-10].
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The pain occurs during needle puncture has two components
somatic and psychological. Pharmacological measures, such as the
application of local anesthetics, deals with the somatic component
of pain, whereas attention-diverting measures (pressing ball)
targets the psychological component [8-10].

A literature search revealed laboratory studies showing that
baroreceptor activation induces nociception but there were few
clinical studies exploring the effect of the Valsalva maneuver on
pain [11-14]. Agrawal and his colleagues reported that Valsalva
maneuver performed before venous canulation could decrease
the incidence and severity of pain associated with venipuncture
in adult patients [13].
This study evaluated the efficacy of Valsalva maneuver on
needle insertion pain during local knee injection.

Patients and Methods

The study was carried out on 100 patients attending the
rheumatology outpatient clinic of ALAZHAR university hospitals
with the following inclusion criteria:

Knee OA diagnosed according to: American College of
Rheumatology Radiologic and Clinical Criteria for Knee
Osteoarthritis [15]. Knee OA, grade II-III based on the KellgrenLawrence scale [16].
Patients had moderate to severe pain not responding
satisfactorily to oral analgesic/anti-inflammatory agents and
patients with symptomatic knee OA with effusions or other
physical signs of local inflammation [17].

Exclusion criteria

a) Trauma to the affected knee in the preceding 6 weeks.
b) Patients with a past history of knee instability.
c) Previous knee surgery.

d) Patients with contraindications to injection therapy: Patients
with bleeding diatheses, anticoagulant therapy, or Local
infection.
e) Patients with parenthesis.

f) Cardiac patients and patients with hypotension.

Grouping

Patients were randomized with the help of a computergenerated table of random numbers into 2 groups of 50 each.

Group I: 50 patients with Knee Osteoarthritis were asked to
do Valsalva maneuver during injection. The Valsalva maneuver
is performed by having the subject conduct a maximal, forced
expiration against a closed glottis and holding this for at least 16
seconds [13].

Group II: 50 patients with Knee Osteoarthritis were given a
rubber ball in the palm of the hand and were asked to press it as
hard as they could before local injection.

Methods

All patients were subjected to complete history and clinical
examination.
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Patient pain scoring
Pain during injection was evaluated using visual analogue
scale (VAS) VAS was assessed on a continuous scale of 0-10 where
0 stands for “no pain” and 10 stand for “worst imaginable pain.”

Physician pain scoring

During the process of local injection, patients were observed
and questioned by a rheumatologist. Pain was graded using a
4-point scale: 0 _ no pain, 1 _ mild pain (pain reported only in
response to questioning without any behavioral signs such as
facial grimacing, arm withdrawal, or tears), 2 _ moderate pain
(pain reported in response to questioning and accompanied
by a behavioral sign or pain reported spontaneously without
questioning), and 3 _ severe pain, i.e., strong vocal response or
response accompanied with behavioral signs [18].

Local corticosteroid injection

Patients were given a local corticosteroid injection of 40 mg
of triamcinolone acetonide and of 2% lignocaine hydrochloride
made up to a volume of 2 ml injected [19].

Ethics statement

This intervention was noninvasive and previous studies
reported that baroreceptor activation induces nociception. This
trial was then registered with and approved by the Research Ethics
Committee of ALAZHAR University. Patients were instructed about
the procedure and informed consent was obtained separately
before the study.

Results

Statistical analysis of the demographic data in group I show
that age was 44.6+8.9, Weight 81.9+10.5 and sex 29 (58%) female,
21 (42%) male. In group II age was 41.7+9.4, Wight 78.3+11.3 and
sex 30 (60%) female, 20 (40%) male.

The results of Pain score in group I was: 33 (66%) patients
shows mild pain, 15 (30%) patients shows moderate pain and
only 2 (4%) patients shows sever pain. In group II: 0% patient’s
shows mild pain, 23 (46%) patients’ shows moderate pain and
27 (54%) patients shows sever pain. Table (1), Figure (1) VAS for
pain was 3.7+2.1 in group I and 6.5+1.8 in group II.
Comparison of both groups shows no significant difference as
regard the age, weight and sex distribution as P was < 0.05. on the
other hand the pain score and VAS for pain was significantly lower
in group I than group II as p was >0.001 (Figure 1 & Table 1).
Table 1: Shows the results of pain score in both groups.
Group I



N

Group II

%

N

%

30

23

46

Mild

33

66

Sever

2

4

Moderate

15

0

27

0

54
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were randomized into three groups of 25 each. Group I (C):
control; Group II (V): blew into sphygmomanometer tubing and
raised the mercury column up to 30mmHgfor 20 s; Group III (B):
pressed a rubber ball. Twenty seconds later, peripheral venous
canulation was performed. Venous canulation pain was graded
using a 4-point scale: 0-3, where 0= no pain, 1= mild pain, 2=
moderate pain and 3= severe pain, and visual analog scale of 0-10,
where 0=no pain and 10= worst imaginable pain [13].

Figure 1: Shows results of pain score in both groups.

Discussion
This study suggests that performing Valsalva maneuver during
local knee injection reduces the severity of local needle puncture
pain.

During Valsalva maneuver intrathoracic pressure increases.
This increase in turn results in compression of the vessels inside
the chest which results in baroreceptor activation of either
the cardiopulmonary baroreceptor reflex arc or the sinoaortic
baroreceptor reflex arc known to induce antinociception and in
turn decrease the severity of pain [14, 20].

This mechanism could explain the results of this study as we
report a significant difference between both groups at the level
of VAS for pain as it was 3.7 in group I and 6.5 in group II. The
percent of pain severity also differs significantly between both
groups group I was: 33 (66%) patients had mild pain, 15 (30%)
moderate pain and only 2 (4%) patients had severe pain while in
group II: 0% had mild pain, 23 (46%) patients had moderate pain
and 27 (54%) had severe pain.
These results express the added value of Valsalva maneuver
(performed in group I) in antinociception over the attention
diverting method pressing a rubber ball,( performed in group
II). So the antinociception induced by baroreceptor reflex arc
activation through Valsalva maneuver found to have a significant
clinical application as it is effective, simple, easy, safe, and totally
inexpensive method for antinociception.

This valuable clinical application of Valsalva may help the
patients indicated for local injection by decreasing needle
insertion pain and increase their acceptance to such local
intervention. Increasing the acceptance of local injection in such
common and chronic disease as Knee osteoarthritis will finally
help to improve the pain, inflammation and functional outcome of
very large category patients.
There were few studies for evaluating the efficacy of Valsalva
maneuver on pain and this was the first study to evaluate the
efficacy of Valsalva maneuver on pain of local knee injection.
In study by Agrawal et al, the efficacy of the Valsalva maneuver
on pain associated with venous canulation were evaluated on
Seventy-five adults patients undergoing elective surgeries. They

Agrawal et al used both, 4-point scale and VAS, in which the
first scaling was used during the canulation and VAS, was used
after the canulation. They found a significant reduction in the
incidence of pain in the Valsalva group: 18 of 25 (72%) patients,
whereas 25 of 25 (100%) experienced pain in the other two
groups (p<0.001). These findings were also correlated with our
study [13].

Conclusion

Conclusion we suggest that Valsalva maneuver can decrease
the skin puncture pain associated with local knee injection which
may help the patients to decrease their pain and increase their
acceptance to local injection.

References
1.
2.

3.
4.
5.

6.
7.
8.
9.

Peat G, Mc Carney R, Croft P (2001) Knee pain and osteoarthritis
in older adults: a review of community burden and current use of
primary health care. Ann Rheum Dis 60(2): 91-97.
Raynauld JP, Buckland Wright C, Ward R, Choquette D, Haraoui
B, et al. (2003) Safety and efficacy of long-term intraarticular
steroid injections in osteoarthritis of the knee: a randomized,
double blind, placebo controlled trail. Arthritis Rheum 48(2):
370-377.
(2000) Recommendations for the medical management of
osteoarthritis of the hip and knee. 2000 updates. American
College of Rheumatology subcommittee on osteoarthritis
guidelines. Arthritis Rheum 43(9): 1905-1915.
Ayral X (2001) Injections in the treatment of osteoarthritis. Best
Pract Res Clin Rheumatol 15(4): 609-626.

Smith MD, Wetherall M, Darby T, Esterman A, Slavotinek J, et
al. () A randomized placebo-controlled trial of arthroscopic
lavage versus lavage plus intra-articular corticosteroids in
the management of symptomatic osteoarthritis of the knee.
Rheumatology, 42(1): 1477-1485.
Wright V, Chandler GN, Morison RA, Hartfall SJ (1960) Intraarticular therapy in osteoarthritis; Comparison of hydrocortisone
acetate and hydrocortisone tertiary-butyl acetate. Ann Rheum
Dis 19: 257-261.

Gajraj NM, Sharma SK, Souter AJ, Pole Y, Sidawi JE (1995) A
survey of patients who refuse regional anesthesia. Anaesthesia
50(8):740-741.
Morris RW, Whish DK (1984) A controlled trial of pain on skin
infiltration with local anesthetics. Anesthesia and intensive care
12(2): 113-114.

Morris R, Mc Kay W, Mushlin P (1987) Comparison of pain
associated with intradermal and subcutaneous infiltration with
various local anesthetic solutions. Anesth Analg 66(11): 11801182.

Citation: Abogamal AF (2016) Evaluating the Effect of Valsalva Maneuver on Pain Occurring During Knee Injection. MOJ Orthop Rheumatol 5(2):
00176. DOI: 10.15406/mojor.2016.05.00176

Evaluating the Effect of Valsalva Maneuver on Pain Occurring During Knee Injection

10. Kocielniak Nielsen Z, Hesselbjerg L, Brushoj J, Jensen MB,
Pedersan HS (1998) EMLA patch for spinal puncture, A
comparison of EMLA patch with lidocaine infiltration and placebo
patch. Anesthesia 53(12):1209-1227.

11. Patterson P, Hussa AA, Fedele KA, Vegh GL, Hackman CM (2000)
Comparison of 4 analgesic agents for venipuncture. AANA J 68(1):
43-51.
12. Usichenko TI, Pavlovic D, Foellner S, Wendt M (2004) Reducing
venipuncture pain by a cough trick: a randomized crossover
volunteer study. Anesth Analg 98(2): 343-345.

13. Agarwal A, Sinha PK, Tandon M, Dhiraaj S, Singh U (2005)
Evaluating the Efficacy of the Valsalva Maneuver on Venous
Cannulation Pain: A Prospective, Randomized Study. Anesth
Analg 101(4):1230-1232.
14. Ghione S, (1996) Hypertension - associated hypalgesia. Evidence
in experimental animal and humans, pathophysiological
mechanisms, and potential clinical consequences. Hypertension
28(3): 494-504.
15.

Altman R, Asch E, Bloch D, Bole G, Borenstein D, et al. (1986)
Development of criteria for the classification and reporting

Copyright:
©2016 Abogamal

4/4

of osteoarthritis. Classification of osteoarthritis of the knee.
Diagnostic and Therapeutic Criteria Committee of the American
Rheumatism Association. Arthritis Rheum 29(8):1039-1049.

16. Kellgren JH, Lawrence JS (1957) Radiologic assessment of
osteoarthrosis. Ann Rheum Dis 16(4): 494-502.
17. Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman RD (2008)
OARSI recommendations for the management of hip and knee
osteoarthritis, Part II: OARSI evidence-based, expert consensus
guidelines. Osteoarthritis Cartilage 16(2): 137-162.
18. MC Crirrick A, Hunter S (1990) Pain on injection of propofol: the
effect of injectate temperature. Anaesthesia 45(6): 443-447.

19. Raynauld J, Buckland-Wright C, Ward R, Choquette D, Haraoui
B, et al. (2003) Safety and efficacy of long-term intraarticular
steroid injections in osteoarthritis of the knee. Arthritis Rheum
48(2): 370-377.
20. Randich A, Maixner W (1984) Interaction between cardiovascular
and pain regulatory systems. Neurosci Biobehav Rev 8(3): 343367.

Citation: Abogamal AF (2016) Evaluating the Effect of Valsalva Maneuver on Pain Occurring During Knee Injection. MOJ Orthop Rheumatol 5(2):
00176. DOI: 10.15406/mojor.2016.05.00176

