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Scapular spine stress fractures: To fix
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ABSTRACT

We report a case of bilateral scapular spine stress fracture, treated conservatively on one
side and operatively on the other side. Besides, we performed a literature review to establish
management options. A 61-year-old right-handed gentleman came to our clinic with acute
on chronic deterioration of shoulder pain and loss of arm function. Clinical assessment and
investigations revealed long-standing bilateral rotator cuff tear and scapular spine stress fractures.
The fracture on the right side united with conservative management for 2 months. However, his
left side remained symptomatic with pain, abnormal mobility and no radiological evidence of
union. The fracture progressed to union after fixation and bone grafting. At the final follow-up
at 2 years, the patient was asymptomatic with regards to the fractures with Oxford Shoulder
Score (OSS)-30 and Disabilities of the Arm, Shoulder and Hand (DASH)-30.8. Fracture union
either by conservative or operative treatment is associated with good functional outcome and
is supported by our review.
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Scapular spine stress fractures are uncommon following cuff
tear arthropathy, there are only six reported cases in the
English literature."! Management of these fractures remains
a challenge because of poor bone quality and persistent
deforming force at the fracture site.! Management of these
fractures can be conservative or surgical, with good functional
outcome being associated with fracture union. Conservative
management can lead to asymptomatic nonunion,’* and
there is a risk of recurrence of symptoms leading to a painful
stiff shoulder.'! We present a case of bilateral scapular spine
stress fractures that was treated operatively on one side and
conservatively on the other with satisfactory functional
outcome, besides we reviewed the literature to find the
optimal treatment option.

A 61-year-old right-hand dominant gentleman was referred to
our clinic with sudden deterioration bilateral shoulder pain and
loss of function. He was a retired ambulance driver with long-
standing and established bilateral massive rotator cuff tear and
arthropathy (worse on the left). Clinically, he had very limited
and painful, active movements bilaterally (30° of abduction
and forward flexion, no external rotation and internal rotation
to sacrum). He had minimal supraspinatus and infraspinatus
power and markedly weakened subscapularis. He was tender
over both scapular spines, with significant site mobility and
pain on the left side.

Shoulder radiographs, computed tomography (CT) and
magnetic resonance imaging (MRI) revealed chronic bilateral
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massive rotator cuff tears with significant retraction of
the supraspinatus and infraspinatus associated with fatty
infiltration. There was associated superior migration of
the humeral head on both sides with the loss of acromio-
humeral space. Bilateral stress fractures of the spine of scapula
were noted with the left side being significantly displaced
with no evidence of healing [Figure 1]. Dual energy X-ray
absorptiometry scan revealed early osteopenia without
osteoporosis. The patient had a history of chronic obstructive
pulmonary disease (COPD) and suffered from noninsulin-
dependent diabetic mellitus.

Although, he initially had severe pain in both shoulders,
symptoms in his right shoulder reduced with conservative
treatment after 2 months, with diminishing pain and functional
improvement. This was further confirmed with X-rays and
CT scans showing callus formation and progression to union
[Figure 2]. However, his left side remained symptomatic

Figure 1: Computed tomography reconstruction on initial presentation
showing bilateral scapula spine fractures. Note the left side is grossly
displaced compared to the right

Figure 3: Radiograph (top left), magnetic resonance imaging (top
right) and computed tomography (bottom) of the left shoulder showing
evidence of nonunion of the scapula spine fracture, this correlated with
persistent symptoms of pain and increased mobility at the fracture site
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with pain, abnormal mobility at the fracture site, and no
radiological evidence of healing [Figure 3]. The patient
underwent a successful open reduction and internal fixation
of the left scapular spine with 3.5 mm limited contact dynamic
compression plate (Synthes) and iliac crest bone grafting.
Postoperatively the arm was immobilized in a polysling
allowing rotational movements and pendulum exercises for
4 weeks. This was followed by active assisted forward flexion
and abduction to go® for further > weeks and a full range of
movement exercises as tolerated by the patient after 6 weeks.
The fracture progressed to union uneventfully with significant
improvement in symptoms and function in his left shoulder
[Figure 4]. As the patient’s symptoms improved, he refused
further treatment and arthroplasty for his cuff tear arthropathy
as his level of symptoms were manageable.

At the final follow-up at 2 years, the patient was asymptomatic
with regards to the scapular spine fractures with reasonably
good function [Table 1]. He was able to drive and managed
his activities of daily living well. His Oxford Shoulder Score
(OSS)5! was 30 for both shoulders and disabilities of the
arm, shoulder and hand (DASH)™ score was 30.8 at the final
follow-up.

Figure 2: Radiograph (left) and computed tomography scan (right) of
the right shoulder after conservative treatment showing evidence of
callus formation and healing. This correlated well with clinical symptoms
of reducing pain and improving function

Figure 4: Follow-up computed tomography scan of the left shoulder
at 2 years after open reduction and internal fixation with plates and
screws showing bony union
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DISCUSSION

Massive rotator cuff tears alter the kinematics of the gleno-
humeral articulation.”? In patients with massive cuff tears,
the humeral head comes into contact with the overlying
acromion during movements in the arm.4 This may lead to
antero-superior migration of the humeral head and altered
bio-mechanics. During shoulder movements, the elevated
humeral head transfers increased loads across the acromion, and
the spine of scapula. Over time, these abnormal forces on the
acromion could lead to remodeling of the acromion and spine
of scapula according to Wolfe’s Law™ with acetabularization of
the acromion.! However, in patients with other predisposing
factors such as osteopenia in our patient and other patients
reported in the literature, the risk of stress fractures increases
because of the reduced remodeling potential. Other reported
factors in the literature include radiotheraphy, chronic steroid
usel*! and osteoporosis.3l COPD can be a mechanical factor,
where chronic cough produces repetitive micro-trauma to an
already weakened bone.! In our case, steroid use, chronic
cough, and osteopenia secondary to long-standing COPD in
addition to long-standing cuff tear arthropathy likely led to
the stress fractures.

A Medline search was conducted to find all articles on scapular
spine stress fractures from 1966 to March 2013 [Table 2]. Groot

et al," treated two such patients with physiotherapy, analgesics

Table 1: Clinical assessment

and ultrasound bone growth stimulation, however, the fractures
did not unite, and the patients ended up with painful stiff
shoulders [Table 2]. Interestingly, one of their patients whose
symptoms settled initially presented after 10 months with
recurrence of severe pain. This raises doubts about leaving the
asymptomatic nonunion without treatment, as it can lead to
further disability in an already compromised shoulder. Shindle
et al,¥ in his study tried conservative treatment in two patients
and eventually ended up operating on both. In one patient
where the fracture was fixed with plates and screws, the fracture
united and the patient regained painless shoulder elevation
despite cuff deficiency at 3 months. In the second patient, the
scapula fracture failed to progress to union with conservative
management but was minimally displaced. Her pain was not
thought to be due to a fracture, so a reverse total shoulder
arthroplasty was performed, however, the patient developed
postoperative infection and died. Biomechanically, reverse total
shoulder arthroplasty reverses the forces responsible for stress
fractures of acromion and scapular spine in cuff tear arthropathy,
however increased tension, and elongated deltoid can potentially
worsen the situation by increasing the stress in acromion and
scapular spine in the opposite direction. In patients with
scapular spine stress fracture following reverse total shoulder
arthroplasty, operative fixation is the treatment of choice,"!
as poor functional results were associated with conservative
treatment.'"! Roy et all¥ treated a patient with minimal
symptoms from a scapular spine stress fracture conservatively.
The patient was wheelchair-bound and was admitted in a
medical ward for heart failure and chronic varicose ulcers. At 6
months follow-up the patient had a pain-free nonunion.

Assessment Right Left

(preoperative/ (preoperative/

postoperative)  postoperative) Our patient had both operative and conservative management
Pain (VAS) 8/1-3 10/1-3 of the fractures. Both the fractures united and patient recovered
Abduction . 30°/60° 30°/60° well. The outcome scores measured at the final follow-up did
Forward erX|.on 30°/80 30°/70 not accurately reflect his recovery from the scapular spine stress
Internal rotation T,7, vertebra/ T,7, vertebra/ fractures. Some components of the score, such as household

iliac crest iliac crest . . o .

External rotation 0°/4° 0°/40° chores and shopping and recreational activities, were limited
Final Oxford Shoulder Score 30 30 because of his severe COPD rather than his shoulder problems.
(0: Worst; 48: Best) In addition, the preexisting cuff tear arthropathy limited
Final DASH score 30.8 30.8 his function in overhead activities. However, the OSS and

DASH scores were equal at final follow-up for both shoulders

DASH = Disabilities of the arm, shoulder and hand; VAS = Visual analogue scale

Table 2: Review of literature

Factors analyzed Groot et al. Shindle et al. Roy et al. Ho et al. Our report
Number of fractures 2 2 1 1 2
Treatment CM SM: 1 patient CM NA SM: 1 shoulder
CM: 1 patient CM: 1 shoulder
Clinical outcome Painful stiff shoulder SM: Good Pain-free NA Good
CM: NA
Radiological Nonunion in both patients SM: United Nonunion NA Both fractures
outcome CM: Nonunion united
Outcome measures  NA NA NA NA DASH, 0SS
for pain/function and VAS
Complications Recurrent spontaneous severe CM: Had reverse total shoulder NA NA Nil
pain in one patient after 10 months  arthroplasty, died postoperatively
Last follow-up NA SM: 3 months 6 months NA 2 years

SM = Surgical management; CM = Conservative management; NA = Not available; DASH = Disabilities of the arm, shoulder and hand; OSS = Oxford Shoulder Scale; VAS: Visual analogue scale
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highlighting the fact that the fracture union is essential to regain
prefracture levels of function.

Based on present literature review, union following symptomatic
scapular spine stress fracture is associated with good functional
outcome. However, even in patients with painless nonunion,
there is a risk of recurrence of symptoms that may result
in a painful stiff shoulder. If conservative treatment fails,
operative treatment can be considered if the shoulder remains
symptomatic.

CONCLUSION

Scapular spine stress fractures are rare, but can occur in
patients with a combination of massive rotator cuff tear with
arthropathy and poor bone quality. Fracture union either
by conservative or operative route is associated with a good
functional outcome and is supported by our literature review.
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