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A 60-year-old diabetic patient presented with post coronary artery bypass
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Dr. Md. Mahbubul Islam (MD Resident): A 60year-old diabetic male patient presented with
persistent left shoulder joint pain for the last 6
months following coronary artery bypass graft
(CABG) surgery. The pain was insidious onset,
non-radiating, and dull which aggravated by
movement as well as on left lateral position
during sleep. However, the pain was not
associated with morning stiffness. He had been
treated with oral anti-diabetic medications for
diabetes mellitus for the last 15 years. However,
recently he required to switch to premixed
insulin injection for good control of his
glycemic status. Apart from post CABG status
and diabetes mellitus, he was relatively well
and had no other significant medical records
like direct trauma over the shoulder joint.
General examinations revealed normal findings
except his pale complexion with moderate
anemia. Moreover, cardiovascular system
examinations revealed normal findings like
pulse was 70 beats/min (regular), and blood
pressure was 140/80 mmHg. Examination of
the musculoskeletal system revealed normal
gait but restricted shoulder movement in all
directions on the Apley’s screening test, and
wasting of shoulder girdle muscle especially in
supraspinatus, infraspinatus, and deltoid
muscle. Moreover, the passive range of motion
of the shoulder joint was also markedly limited
and painful. Examination of the cervical spine
as well as other systemic examinations demonstrated normal physiological findings.
Furthermore, after careful physical examinations, he was also evaluated with hematological, biochemical as well as radiological
investigations (Table I). Hematological investigations demonstrated normal hemoglobin and
erythrocyte sedimentation rate. Thyroid function tests and fasting lipid profiles were within
normal limits. Biochemical investigations
demonstrated elevated fasting as well as 2
hours after breakfast blood sugar level. Imaging
report illustrated normal X-ray findings of the
left shoulder joint (Figure 1), but presence of
pathological Q and T inversion wave in II, III

and aVF lead of electrocardiogram. Furthermore, 2D and M-mode echocardiography
revealed left ventricular dysfunction with
regional wall motion abnormality, and left
ventricular ejection fraction was 38%.
Based on the history, physical examinations,
and investigation findings, we would like to
draw a provisional diagnosis.

Provisional Diagnosis
Post CABG adhesive capsulitis of the left
shoulder joint

Differential Diagnosis
Post-sternotomy pain
Dr. Redoy Ranjan: The pathophysiology of poststernotomy pain commonly caused by osteomyelitis of the sternum, fracture or incomplete
healing of the bone, sternocostal chondritis,
costal fracture, injury to the brachial plexus and
entrapment of the nerves due to sternal wire
sutures.1, 2 Hypersensitivity reaction against the
metal wire is also another cause of poststernotomy pain. Perhaps, the harvesting of
internal mammary artery would increase the
risk of chronic post-sternotomy pain. Typical
criteria of post-sternotomy pain include pricking, aching, lancinating and allodynic which
may cause restriction of movements of either
shoulder joints. The clinical examinations of the
patient with post-sternotomy pain may be
normal except tenderness over the parasternal
area and restriction of shoulder movements.
Chest X-ray may be normal or may show
pleural effusion, pulmonary infiltration, and
pericardial effusion.2, 3

Post CABG left-sided spinal accessory nerve
palsy
Dr. Md. Nuruzzaman Khandaker: Although
spinal accessory nerve injury is sometimes a
complication of carotid endarterectomy, it may
also occur after coronary artery bypass grafting
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Table I
Laboratory data
Investigations

Patient

Normal value

Red blood cell (x1012/L)

3.7

4.5-5.4

White blood cell (x109/L)

10.5

4.0-11.0

Neutrophil (%)

72

50-70

Lymphocyte (%)

22

20-40

Monocyte (%)

5

2-8

Eosinophil (%)

1

1-4

Basophil (%)

0

0-4

Platelet (x109/L)

350

150-500

Hemoglobin (g/dL)

11.5

14-17

Complete blood count

Erythrocyte sedimentation rate (mm in

1st

15

0-10

Serum creatinine (mg/dL)

hour)

0.6

0.3-1.0

Fasting blood sugar (mmol/L)

7.5

<5.5

2 Hour after breakfast (mmol/L)

9.0

<7.8

HbA1C (%)

8.2

4.0-5.9

Serum lipid profile
Total cholesterol (mg/dL)

180

150-200

Low-density lipoprotein (mg/dL)

190

50-130

Triglycerides (mg/dL)

140

60-150

FT3 (pmol/L)

3.7

2.8-9.5

FT4 (pmol/L)

14

9.5-25.5

TSH (mIU/L)

1.5

0.5-5.0

4.7

0-14

Thyroid function test

Rheumatoid factor (IU/mL)

surgery.3, 4 Clinical features revealed limited arm
abduction, winging of scapula, and weakened
shoulder shrugging. There is also marked muscular
atrophy, especially supraspinatus, infraspinatus,
and trapezius muscles with a normal passive range
of motion of the shoulder joint. Prolong neck
extension accompanied by excessive stretching of
the spinal accessory nerve while under anesthesia
may have resulted in ischemia and subsequent
injury secondary to traction. Typically, X-ray of the
shoulder joint reveals normal findings and nerve
conduction study of the spinal accessory nerve
demonstrates diminished amplitude to the upper
trapezius. Prolong latencies to right upper, middle
trapezius and an absent response to lower trapezius
are other findings of nerve conduction study.
Electromyography of the left upper limb reveals no
other abnormalities except in the upper portion of
the trapezius muscle, where fibrillation potentials
and positive sharp waves are present.3-5

Figure 1: Plain X-ray of left shoulder joint anteroposterior view

Post CABG pain syndrome
Dr. Sheikh Muhammad Bin Faruque: Post CABG pain
syndrome is characterized by atypical and chronic
pain that restricts daily physical activity and may
cause depressive illness. This pain usually occurs in
the left anterior chest wall, although post CABG
pain can also be located at the midline scar as well
as the right chest wall.1, 2, 5 So that, we should
consider post CABG pain syndrome as a potential
etiology for left shoulder pain following cardiac
surgery.

Dr. Islam’s Diagnosis
Post CABG adhesive capsulitis of left shoulder joint

Discussion
Dr. Khandaker: Adhesive capsulitis or frozen
shoulder is one of the long-term complications of
diabetes mellitus. It is presented by stiffness of the
joint as well as progressively increasing pain
involving the shoulder joint. It takes several months
to resolve spontaneously.6, 7 There is fibroblastic and
myofibroblastic proliferation in the rotator interval,
anterior capsule and coracohumeral ligament of the
shoulder joint. Its diagnosis is clinical. There is a
painful restriction (both active range of motion and
passive range of motion) of the shoulder joint in the
presence of normal X-ray and normal progression of
3 stages that are freezing, frozen and thawing.7-11
While the prevalence of adhesive capsulitis is only 2
-5% in the general population; but increased
incidence about 10%-20% were reported among
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performed to exclude potential cardiac co-morbidities.7, 12-16 Regarding this case, there was a history
of prolonged immobilization with uncontrolled
diabetes mellitus. Furthermore, there was restriction
of both active range of motion as well as passive
range of motion of the shoulder joint in all directions and Apley screening test indicated diagnosis
of the adhesive capsulitis.
Dr. Ranjan: What are the investigations plan to confirm the diagnosis?

Figure 2: Illustrates application of ultrasound transducer over shoulder joint (A);
SONOMED V-4150 ultrasound physiotherapy machine (B)

diabetes mellitus patients.10-12 Several studies have
shown that adhesive capsulitis is caused by glycosylation of the collagen tissues within the shoulder
joint which is triggered by the presence of hyperglycemia. Most common medical treatments include
NSAIDs (non-steroidal anti-inflammatory drugs),
oral corticosteroids or intra-articular glucocorticoid
injections and physiotherapy, which has demonstrated adequate pain relief as well as the return of the
joint activities.6-9, 11
Dr. Islam: As adhesive capsulitis is considered as
self-limiting disease, prognosis following therapeutic management is good. However, patients with
symptoms like severe pain as well as functional
limitations initially in the disease process have a
relatively poor outcome. To prevent the development of adhesive capsulitis, physicians usually
recommend maintaining of joint mobility particularly following surgery and trauma. Physiotherapy
and regular exercises are the key strategies to prevent the development of adhesive capsulitis especially following cardiac surgery.13-15
Dr. Ranjan: How will you evaluate a case of adhesive capsulitis to reach a diagnosis?
Dr. Islam: For diagnosis, we need to achieve proper
medical history, physical examinations as well as
hematological, biochemical, and radiological investigations profile. History of past medical records
like trauma, fever, pain, and medications especially
for uncontrolled diabetes mellitus should be evaluated. Examination of the contralateral right shoulder
should be performed for any asymmetry or pathological sign. Apley screening test, neck screening, as
well as examinations of the precordium should be
done to evaluate underlying conditions. Routine
hematological, biochemical, and radiological investigations like X-ray, ultrasonogram as well as
magnetic resonance imaging (MRI) scan of the left
shoulder joint should be performed. However, 12
lead ECG and echocardiography should be

Dr. Faruque: We worked up to exclusion of
underlying any inflammatory condition as well as
to see the glycemic status of the patient. Complete
blood count with ESR, C-reactive protein, rheumatoid factor, fasting blood sugar, serum creatinine
and HbA1c were carried out. Radiological investigations like an X-ray of the left shoulder joint in
both anteroposterior and lateral view, as well as Xray of the cervical spine in anteroposterior, lateral,
and oblique view were performed. Imaging reports
help to exclude any local pathology in bones of the
shoulder joint or present of osteophyte in the cervical vertebrae and any foraminal encroachment to
ping the exiting cervical nerve. Moreover, we
should evaluate the shoulder joint by highresolution musculoskeletal ultrasound machine to
exclude any localized pathology like rotator cuff
tendinopathy, a partial rupture of rotator cuff
tendon and subacromial bursitis.15-18 Furthermore,
ECG and echocardiography should also consider
evaluating underlying cardiac conditions like
angina. Many studies had been investigating the
prevalence of post CABG pain syndrome in connection its onset and pathophysiological mechanism. 2, 710 The mechanism of post CABG pain is believed to
be chest wall trauma-induced musculoskeletal nociceptive pain and neuropathic pain from the
secondary origin. During harvesting of the internal
mammary artery, the anterior branch of the
intercostal nerve is most likely to be injured, triggering stepwise central neuropathic pain.2, 5, 12
Dr. Ranjan: How can a physiatrist help the patient
for his ailment like a adhesive capsulitis?
Dr. Khandaker: The holistic approach to manage this
case is a conservative treatment that includes pharmacological agent, therapeutic exercise, application
of physical agents if pain not well controlled then
intra-articular steroid injection. Firstly, reassurance
and counseling should be done with pharmacological therapy, including non-steroidal anti-inflammatory drugs (NSAID) and opioids, as well as shoulder mobilizing exercises and ultrasound therapy
(Figure 2) are the initial modes of management.
Moreover, phonophoresis and infra-red radiation
(IRR) can also be given as physical therapy.
Therapeutic exercise, active and passive range of
exercise, Codman pendular exercise, wall climbing,
wand exercise, and pulley exercise are key

66

BSMMU J 2020; 13: 63-67

management plan to improve the joint mobility of
the shoulder.6, 17-20 Furthermore, adequate management of diabetes mellitus to control blood sugar
levels within the physiological limit is very much
important in the management of the adhesive
capsulitis. It may be suggested that regular postoperative physiotherapy to the upper limbs should
be given either self or provided by the physiotherapist. It is helpful to prevent the development of
adhesive capsulitis in the immediate postoperative
period.9-14 Early diagnosis with immediate referral
and multi-disciplinary team (MDT) management
may prevent further progression of chronic and
treatment-resistant adhesive capsulitis. Several
research articles observed that early diagnosis of the
adhesive capsulitis could be managed by the
application of heat to the affected area, giving
NSAIDs and intra-articular corticosteroid injections.6, 9, 18-21 On the top, physiotherapy as well as
stretching exercises can widen the range of the
shoulder movement. Regular physiotherapy is associated with a significantly lower risk of developing
adhesive capsulitis with 76% of LAM (Lateral
rotation, abduction, and medial rotation) score
negative participants being in the regular follow-up
group.2, 8-12, 20
Dr. Faruque: How does ultrasound therapy work in
the shoulder joint?

eases like hypertension, ischemic heart disease,
hemiplegia as well as cardiac surgery. In this case,
the cause of adhesive capsulitis was due to prolonged immobilization after cardiac surgery as well
as long time uncontrolled diabetes mellitus which
was concordance to existing research articles.8, 10, 13,
22-25

Dr. Ranjan: What are the complications we should
keep in mind for this patient?
Dr. Islam: As patients remain unable to move his
shoulder joint due to pain and joint stiffness, it may
be resulting in the development of joint deformities
like wasting and atrophy of the muscles. This condition leads to reduce power and loss of performing
activities of daily living as well as psychological
complications like anxiety and depression. A total
of 15% patients develop permanent loss of full
range of motion.2, 11, 25 Post CABG patients commonly develop shoulder complications like wasting,
atrophy of the muscles due to their prolonged
immobilization. Psychological complication like
depression may develop due to their exposure to
intensive care management and long duration of
hospital stay. Several prospective studies also have
documented about upper limb neurological complications following CABG surgery.2, 5, 26, 27

Dr. Islam: Ultrasound based physiotherapy works
by utilizing a deep heating modality which is given
as continuous mode, commonly with 1MHz in
frequency, 0.8-1 watt/cm2 in intensity, and two to
three times per week for 10-15 times.21 This highfrequency acoustic energy vibration which is
>20,000 Hz produces thermal as well as nonthermal physiological effects on human body tissue.
A therapeutic beam with a wide-angle of divergence produces by the transducer of ultrasound
machine and utilization of therapeutic frequencies
depends upon the diameter of the transducer. The
World Health Organization recommends limiting
spatial average intensity (SAI) to 3 W/cm2 and the
commonly used therapeutic ultrasound intensities
are ranging from 0.1 to 2.5/3 W/cm2. The therapeutic wavelength and temperature in deep tissues
are about 6 cm and 114. 8°F respectfully and usually
persist for 5-10 min in each location to attain the
optimal thermal effect of the tissues situated just in
the front of the bone.20-23

Follow-up

Dr. Khandaker: What might be the cause of adhesive
capsulitis for this patient?
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