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Acute Rotator Cuff Tears due to Low Voltage Electrical Injury:

A Case Report
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Since shoulder have a higher proportion of muscle which would have low electrical resistance, there could be more electrical damage

to the rotator cuff muscles. We present a patient with acute rotator cuff tear by sudden uncontrolled jerking contractions caused by an
electrical shock. A case of 42-year-old man with acute rotator cuff tear due to electrical injury to the shoulder was presented. Magnetic
resonance imaging showed a full thickness tear and an undulating appearance of the peripheral end of the torn supraspinatus and in-

fraspinatus muscle, suggesting an acute complete rupture. By arthroscopic surgery, the torn rotator cuff tendons were repaired with a
suture bridge technique. At the final follow-up, the patient had a full, pain-free range of motion and had fully recovered shoulder muscle

power.
(Clin Shoulder Elbow 2018;21(2):101-104)

Key Words: Rotator cuff tears; Electric burns; Muscle contraction; Trauma; Outcomes

Injuries through electric current are infrequently seen, and
75% to 88% of all electrical injuries involve the upper extremity.”
The distal forearm or hand, which have a relatively small cross-
sectional area, demonstrate high resistance, which leads to dis-
proportionately high generation of heat. The clinical manifesta-
tions of electrical injury in this area may be primarily in the form
of electrical burns. More proximal areas such as the shoulder
have a higher proportion of muscle with a larger cross-sectional
area, and these demonstrate low electrical resistance. However,
more than 20 mA in this area may exceed the ‘let go threshold’
due to tetanic muscular contractions caused by the alternating
current, which can be strong enough to cause joint dislocation
and even fractures.”” Clinical manifestations in the shoulder re-
gion include posterior dislocation or fractures.*” Previous studies
have reported that 2.3% to 17.7% of RCTs occurred after a fall
or another form of trauma.®” Here, we report an rare case of a
patient with acute RCT by sudden uncontrolled jerking contrac-
tions caused by an electrical shock.
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Case Report

A healthy 42-year-old man presented with pain, a 2nd de-
gree burn wound, and pseudoparalysis in his right shoulder; he
had sustained an electrical injury to his right shoulder 3 weeks
previous. He was a worker at a public bath and was injured
while working in a bath machinery room. He heard an explo-
sive, abrupt ‘pop’ in his right shoulder at the time of injury and
became unable to elevate his right arm with severe pain. He was
injured with an estimated 380 V. There were no symptoms in
the right shoulder before the accident and no prior therapeutic
procedures on the affected shoulder. On inspection, there was
an approximately 6Xx5-cm-sized 2nd degree burn wound to
his right shoulder (Fig. 1). Physical examination showed passive
full range of motion, tenderness on the greater tuberosity, and
positive findings on the Neer, Hawkins and empty can tests, but
a negative horn-blower sign. His University of California at Los
Angeles (UCLA) score was 2, neurologic and vascular functions
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were not impaired, and preoperative electromyogram/nerve
conduction velosity was within the normal range.

Radiographic imaging showed no specific findings except
slightly superior migration of the humeral head. Magnetic reso-
nance imaging (MRI) showed a full thickness tear and signal
enhancement in the musculotendinous transition area of the
supraspinatus (SSP) and the infraspinatus (ISP). There was also an
undulating appearance of the peripheral end of the torn muscle,
suggesting an acute complete rupture of the SSP and ISP In ad-
dition, we could not detect atrophy in the torn muscle, ruptures
of the subscapularis (SSC) or biceps tendon, or any labral tears
(Fig. 2).

A decision was made to perform arthroscopic surgery. Under
general anesthesia, the patient was prepared in a beach-chair
position. At arthroscopy, the size of the RCT was estimated 5 cm
in the anteroposterior diameter with medially retraction. The
torn ends of the SSP and ISP were changed with blunt shapes
and an ivory colored margin, and the SSP and ISP muscles were
separated and torn longitudinally with several bleeding points in
the torn muscular substance (Fig. 3).
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Fig. 1. Second degree burn wound on the
deltoid area 3 weeks after the injury.

Fig. 2. (A) Preoperative magnetic resonance
imagings showed full thickness tears and
edematous changes in the supraspinatus and
the infraspinatus. There was also an undu-
lating appearance of the peripheral end of
the torn muscle, but no tear in the subscapu-
laris and labrum (B).

The medially retracted SSP and ISP with blunt margins were
fully mobilized, removing any adhesions to the surrounding tis-
sue. The edges of the tendon were gently debrided, and a reten-
tion suture was placed to aid in tendon mobilization. The SSP
and ISP were repaired with a suture bridge technique using two
medial anchors (HEALICOIL PK, 4.5 mm; Smith & Nephew,
London, UK), two lateral low anchors (FOOTPRINT PK [4.5
mm], Smith & Nephew; SwiveLock SP Arthrex, Munich, Ger-
many) and one additional lateral row anchor (Y-Knot, 1.8 mm;
Conmed, Utica, NY, USA). Footprint coverage was about 100%.
The surgery was uneventful, and the patient’s arm was placed in
an abduction brace.

Postoperatively, the patient was immobilized in a sling for 6
weeks with passive range of motion beginning at week 4 and
active range of motion beginning at week 6. The rehabilitation
progressed to passive stretching and muscle strengthening ex-
ercises after 2 months. The UCLA score was 35 at 18 months
after surgery, and other clinical results and healing integrity of the
rotator cuff upon ultrasound examination were very good (Fig. 4).
At the final follow-up, the patient had a full, pain-free range of
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Fig. 4. An 18-month postoperative ultrasound demonstrated an intact surgi-
cal repair site.

motion and had fully recovered shoulder muscle power.

Discussion

This case report showed that an electrical current caused
sudden, violent contraction of the rotator cuff muscles, re-
sulting in acute rupture of the tendon without dislocation or
fractures. This can be particularly valuable for understanding
of the pathomechanism of a traumatic rotator cuff rupture.
Traumatic ruptures to the rotator cuff are obviously less frequent.
Some studies have estimated the proportion of traumatic RCTs

Fig. 3. (A) Arthroscopic findings show that
the end of the torn supraspinatus (SSP) and
infraspinatus (ISP) were changed, with a
blunt shape and ivory colored margins. The
SSP and ISP were medially retracted and
(B) the SSP and ISP muscles were separated
and torn longitudinally (C). Several bleed-
ing points were seen in the torn muscular
substance, and suture bridge repair was per-
formed (D).

at between 2.3% and 17.7%.”” The most common injury pat-
tern was a fall, often onto an outstretched arm; other injury
patterns included forceful external rotation with an abducted
or adducted arm, motor vehicle accident, lifting a heavy object,
sporting activities, and reaching out to grab a rail to prevent fall-
ing.” Although other possibilities (rupture by direct contact) are
also conceivable, this case suggests that sudden muscle contrac-
tion may play an important role in traumatic tendon rupture.
In addition, several reports showed that electric current caused
powerful muscle contractions which were strong enough to pro-
duce fractures and dislocations which could lead to traumatic
tendon rupture.*>®

The characteristics of traumatic RCTs without pre-existing
degenerative impairment of the tendons include a relatively
large tear (more than 3 cm in size and with 2 or more tendons
involved) occurring at a relatively young age.” MRI findings
suggesting a traumatic tendon rupture include muscle edema
and kinking of the injured proximal tendon, accompanied by
hemarthrosis.” These findings are relatively consistent with this
case. Although some authors reported that traumatic tears were
more likely to involve the SSC,” there was no injury of the SSC
in this case. This can be explained by electric current which
directly contacted on the posterolateral side of his shoulder.
Shoulder injuries related to electric current have been reported
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as a posterior dislocation and fracture of the proximal humerus
and scapula.*” Posterior dislocation of the shoulder due to force-
ful internal rotation is common during electrical injury, which
suggests that the tetanic contraction acted primarily on the SSC,
also only SSC rupture occurring through a similar mechanism
has been previously reported.”

The severity of electric injury is determined by numerous
factors; the voltage, current, current type (alternating or direct),
body resistance, electrical flow path, and duration of contact."”
Among them, the most important factors are voltage and the
type of current. Therefore, electrical injuries are classified as
low-voltage (<1,000 V) or high voltage (>1,000 V) injuries.””
High-voltage current may cause massive soft tissue injury or con-
siderable skin necrosis at the contact site while passing through
the body across the shortest distance without regard to tissue
type. In contrast, low-voltage current has a tendency to transmit
through tissues with low resistance including muscles, vessels
and nerves. This is why low currents can result in fatal injuries,
such as ventricular fibrillation or even cardiac arrest without
319 Two thirds of all electrical injuries are low-
voltage injuries. The skin has relatively effective resistance to
electricity, which can be reduced 1,000-fold in the presence of
moisture.” This patient was injured while working in the boiler
room of a public bath house, where there would have been
high humidity. Generally, where skin resistance is low, the direct
cutaneous effect is also low, but a higher energy current tends to
flow through the deeper tissue. Therefore, though he had a less
severe electrical burn wound, the electric current would have
directly affected the rotator cuff muscle and caused vigorous
contraction.

any skin lesions.

In conclusion, Low voltage electric injury to the shoulder
region can cause sudden violent contraction of the rotator cuff
muscles, resulting in acute tendon rupture in addition to posteri-
or dislocation and fracture of the proximal humerus and scapula.
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