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Abstract

Adhesive capsulitis (AC) of the shoulder is a painful condition in which ac-
tive and passive range of motion (ROM) of the shoulder becomes restricted.
Severe pain and ROM restriction may last approximately 1 to 3 years with
incomplete resolution leading to an impairment of daily living and profes-
sional activities and quality of life with a consequent social and economic
burden. Since health care services have been shifted to the fight against the
deadly coronavirus disease 2019 (COVID-19), a minimum of necessary care
should be allocated to manage painful and impairing musculoskeletal condi-
tions such as AC of the shoulder. Home exercises (HEs) are accepted as a key
element in the conservative treatment of AC of the shoulder. The aim of this
point of view is to propose a concise and clinically relevant HE recommenda-
tion for patients with AC of the shoulder during the time of covid-19 restric-
tions. During the pain predominant stage of AC, pendulum exercises and
passive and active-assisted ROM mobilizations are mainly proposed. Heat
application and shoulder muscle strengthening should be added during the
stiffness predominant stage. Optimally, three daily sessions with 30 min du-
ration each are proposed for three to six months. HEs remain a practical so-
lution to help AC patients relieve pain and gain shoulder ROM during pan-
demics restrictions.
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1. Introduction

Adhesive capsulitis (AC) of the shoulder is a painful condition in which active
and passive range of motion (ROM) of the shoulder becomes restricted. Its inci-
dence is estimated between 2% and 5% of the general population [1]. AC can be
either primary, if the etiology is unknown, or secondary, when it can be attri-
buted to another cause such as diabetes [2]. Its prevalence can reach as high as
13.4% in diabetic patients [3]. Pain and ROM restriction are commonly severe,
lasting for approximately 1 to 3 years and their resolution may be incomplete
[2]. Thus, functional capacities, including daily living and professional activities,
and quality of life are commonly impaired leading to a consequent social and
economic burden [4].

Conventional management of AC comprises conservative approaches, espe-
cially supervised and non-supervised rehabilitation, injections and rarely surgery
when conservative management fails [2].

The coronavirus disease 2019 (COVID-19) pandemic constitutes a barrier to
the implementation of AC therapeutic interventions since governments world-
wide adopted severe restrictions, such as social distancing and mandatory qua-
rantines, in an attempt to control the spread of the virus [5]. In addition, re-
sources have been shifted toward acute and life-threatening conditions and
management of patients afflicted with COVID-19 in order to alleviate the bur-
den on health care systems. Since COVID-19 continues to spread and causes an
increase in deaths [6] it still draws attention at the expense of other health prob-
lems especially musculoskeletal painful conditions such as AC of the shoulder
[7]. Therefore, to provide different services at a distance, solutions such as
e-rehabilitation [8] and e-learning [9] are proposed.

Unsupervised rehabilitation specifically home exercises (HE) may be pro-
posed as an adequate alternative to manage AC of the shoulder. Indeed, HE and
patient education are accepted as key elements of care, but programs remain he-
terogeneous with no specific recommendations about type of exercises and dose.
Thus structured protocol of HE still needed [10] [11].

We decided to elaborate on a simple HE recommendation for patients with
AC of the shoulder. Our intention is to prevent the lengthening of symptoms
course especially pain and ROM limitation under the covid-19 restrictions. The
aim of this point of view is to propose a concise and clinically relevant HE rec-
ommendation for patients with AC of the shoulder during the time of covid-19

restrictions.

2. HE Programs According to AC Stages

Since AC of shoulder progresses through three overlapping stages: stage 1 or
stage of pain (lasting 2 - 9 months), stage 2 or stage of stiffness (lasting 4 - 12
months) and stage 3 or stage of recovery (lasting 5 - 24 months) [12] [13]. We
provided recommendation for two stages according to the predominance of pain

or stiffness: pain predominant stage and stiffness predominant stage. Exercises
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dose and combination were tailored accordingly. Essentially the HE programs

include stretching (ROM and pendulum exercises) and strengthening exercises.

2.1. Pain Predominant Stage

Cautionary aggressive mobilization should be avoided during the pain predo-
minant stage [11]. We recommend at this stage pendulum (Codman) and pas-
sive and active-assisted ROM exercises. They are useful as gentle stretching exer-
cises of short duration [13]. Superficial heating can be used in this stage by em-
ploying hot packs [14] [15].
- Pendulum exercises

Pendulum exercises have been used in many rehabilitation protocols for the
management of painful shoulder. They constitute a safe option to upgrade the
early general upper limb stretching [16]. They can be weighted or unweighted
and multiplanar allowing the patient to swing his arm in the sagittal (forward
and backward) and the frontal plan (side to side) and in a circular motion (cir-
cumduction). The use of pendulum exercises may facilitate the entrance of nu-
tritional substances into the joint space and the removal of waste, thus, by this
way the suppression of inflammation may explain the improvement of pain and
function in patients with shoulder conditions such as subacromial impingement
[17]. We suggest a 10 minutes pendulum exercise in all directions of shoulder
motion in each HE session.
- Passive ROM exercises

Shoulder passive ROM exercises comprise stretching in forward elevation,
abduction, horizontal adduction and external and internal rotations. Undertak-
ing these exercises remains easy with the use of simple and cheap equipment.
Use the unaffected arm to lift up the affected arm for forward elevation and to
abduction, bringing the arm up and across the body for horizontal adduction,
using a small bamboo or a stick to push against the palm of the affected side for
the external rotation and bringing the arm behind the back using a towel for the
internal rotation are simple, practical and effective exercises [17] [18] [19]. We
suggest 10 repetitions of 15 seconds hold for each exercise in each HE session
(15 min approximately).
- Active-assisted ROM

Previous described ROM exercises may be performed actively with the help of
the unaffected arm. Active-assisted ROM exercises imply active participation of
the affected arm allowing sustainability of muscle function and prevention of
muscle weakness and amyotrophy. The shoulder still involved in multiplanar
range motion exercises (forward elevation, abduction, horizontal adduction and
external and internal rotations). Active-assisted ROM exercises may be proposed
with the same dosage as passive ROM with 10 repetitions of 15 seconds hold for
each exercise (15 min approximately).

Health providers should advice patients to exercise within the painless range

with the resumption of all tolerable activities. Engaged patients may be allowed
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to reach the point of tolerable discomfort during exercises.

To summarize we suggest, during the pain predominant stage, three months
HE program as it has been adopted by several authors with three daily sessions,
thirty minutes each [20] [21]. Patients should start with pendulum and passive
ROM exercises during the first sessions, whereas active-assisted ROM may be

introduced progressively according to their pain tolerance.

2.2. Stiffness Predominant Stage

- Heating

Patients may be advised to start HE session with heating the shoulder area
using a simple hot pack. The benefit of heating on soft tissues has been reported;
indeed it could alter their viscoelastic properties and drop their tensile stress [22]
[23] [24]. In case of AC of the shoulder heating may improve pain relief and
shoulder ROM and function [25] [26] [27]. Its use is common especially during
the stiffness predominant stage with twenty minutes application [26] [28] [29].

- Pendulum exercises

Pendulum exercises may follow heat application to promote shoulder stret-
ching and remain performed according to the same options previously cited.
- Add active ROM exercises

Passive and active-assisted ROM exercises described during the pain predo-
minant stage should be continued with a special intention to the stretching of
chest muscles and muscles of the back of the shoulder [30].

Active ROM exercises (wall climbing and wall slides) may be added and still
cover all shoulder planes of motion [29] [31]. A special interest should be given
to regain flexion, abduction and ER which allow the patient to move his upper
limb through a wide range of space. We suggest 10 repetitions of 15 seconds
hold for each exercise in each HE session (15 min approximately).

- Strengthening exercises

Strengthening exercises (isometric shoulder external rotation) and posterior
capsular stretching may be introduced [30]. Intensive joint mobilizations tech-
niques aim to restore ROM through distension and elongation of periarticular
structures, increasing the tension of some capsular and ligamentous components
[32].

We suggest 10 repetitions of 10 seconds hold for each exercise in each HE ses-
sion.

To summarize we suggest during the stiffness predominant stage a three to six
months HE program as it has been adopted by several authors [18] [31] [33].

Figures 1-9 illustrate the actions of these home exercises.

3. Conclusion

The main purpose of managing the AC of the shoulder is to reduce pain, im-
prove ROM limitation and shorten discomfort period. During pandemics such
as the current covid-19 pandemic, HEs constitute a practical solution to over-

come the barriers in front of patients with disabling painful conditions such as
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Figure 1. Pendulum exercises may be performed in forward
position, the patient use table for support and let his upper
extremity swing in the sagittal or the frontal plan or in a
circular motion.

Figure 2. Passive anterior elevation: the patient lies in su-
pine position and brings the arm of the painful side with his
contralateral hand and performs a passive gentle anterior
elevation.

Figure 3. Horizontal adduction of the arm: the patient
brings the painful arm up and across the body gently.
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Figure 4. Passive external rotation: the patient uses a stick
to push against the painful arm over to the side.

Figure 5. Passive shoulder abduction: the patient uses a
stick to push against the painful arm to the side elevation.

Figure 6. Passive internal rotation: the patient uses a towel
behind his back to pull the painful arm upward.
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Figure 7. Active anterior elevation: the patient uses the wall
walks technique (he slowly walks his fingers up the wall) to
raise his painful arm forward.

Figure 8. Active lateral elevation: the patient uses the wall
walks technique (he slowly walks his fingers up the wall) to
raise his painful arm laterally.

Figure 9. Shoulder external rotation strengthening exercise:
the patient perform an external rotation against the resis-
tance of a rubber attached to the doorknob. The patient ro-
tates his arm outward few centimeters and hold for ten

seconds.
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AC of the shoulder. Programs should be simple and concise in order to guaran-

tee patients’ compliance.
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