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ACUTE TORTICOLLIS AFTER
ISOLATED STRESS FRACTURE
OF THE FIRST RiB IN A CHILD

A CASE REPORT

BY NIKOLAOS G. PAPADIMITRIOU, MD, PHD, JOHN CHRISTOPHORIDIS, MD, PHD,
AGKELIKI PAPADIMITRIOU, MD, AND THEODOROS A. BESLIKAS, MD, PHD

Investigation performed at the Aristotle University of Thessaloniki,
2nd Orthopaedic Department, G. Gennimatas Hospital, Thessaloniki, Greece

reported in adults and adolescents who participate in

sports such as rugby', baseball’, weight-lifting’, basket-
ball’, and tennis’ as well as in individuals who carry a heavy
schoolbag’. Stress fractures of the first rib in children are rare,
and only five fractures in four patients have been reported
(Table I)""”. The clinical presentation usually ranges from
mild vague discomfort to acute pain in the shoulder region,
cervical triangle, or clavicular region. Pain also may radiate to
the sternum or the pectoral region. No cases of painful torti-
collis due to a stress fracture of the first rib in a child have
been reported, to our knowledge. Common causes of acquired
painful torticollis are trauma (atlantoaxial rotatory displace-
ment", os odontoideum", and C1 fracture), inflammation"
(Grisel syndrome", juvenile rheumatoid arthritis®”, discitis®),
and tumor (eosinophilic granuloma®, osteoid osteomaV,
osteoblastoma®, leukemia®). Less common causes include
calcified cervical disc®, Sandifer syndrome®, and bacterial
meningitis”.

The present report emphasizes that the diagnosis of iso-
lated stress fracture of the first rib should also be considered
when a child presents with an acute painful torticollis. The pa-
tient was informed that data concerning this case would be
submitted for publication.

I solated stress fractures of the first rib have previously been

Case Report
An eight-year-old, right-hand-dominant boy was evalu-
ated in our department for acute torticollis. He had in-
tense pain in the left side of the neck; the pain radiated to the
left scapula. He had been an avid karate student for the previ-
ous four months. He was also an active participant on a bas-
ketball team. He regularly carried a schoolbag that weighed
approximately 7 kg, with one strap slung over the left shoul-
der. He reported that, while sitting in a classroom, he had
heard what he described as a “pop” and felt a sharp pain in
the left side of the neck.
The patient complained of neck pain and torticollis.
There was no history of trauma, coughing illness, or family

abuse. He mentioned having performed karate intensely for
two to three days before the acute onset of pain. He had in-
tense pain in the neck, accompanied by a rotation of the chin
to the contralateral side as well as a left lateral cervical tilt.
During the examination, it was established that the pain was
dull and extended from the left side of the neck into the left
scapular region and the posterior aspect of the corresponding
shoulder. Physical examination of the head, shoulder, and up-

Fig. 1-A
Initial anteroposterior radiograph of the cervical spine, demonstrating

left lateral cervical tilt. A faint fracture line of the left first rib (arrow)
was missed on the initial reading but was visible on secondary review.
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TABLE | Previous Cases of Stress Fractures of the First Rib in Children

Gender, Side of Location Clinical
Study Age (yr) Fracture of Fracture Presentation Etiology
Moon et al.® M, 11 Bilateral Anterolateral Shoulder pain Nervous tic with violent
shrugging of shoulder
Devas’ F 12 Left Middle Shoulder, neck, and arm pain Sports activity, overuse
Prasad and Baur® M, 11 Right Middle Sudden chest pain Coughing illness
Vikramaditya and Pritty* F 12 Left Middle Shoulder pain Participation in rugby

per extremity revealed normal findings. Infraclavicular ten-
derness and intense palpable sternocleidomastoid spasm were
identified on the left side. There was no obvious deformity or
swelling. The patient had a full range of motion of the left
shoulder, without evidence of instability or pain. Neurological
examination revealed normal findings. There was no weak-
ness or paraesthesia of the involved extremity.

Initial anteroposterior and lateral radiographs of the
cervical spine demonstrated abnormal cervical tilting to the
left but revealed no obvious fractures (Fig. 1-A). Hematologic
studies revealed normal findings, including a white blood-cell

Fig. 1-B
Repeat anteroposterior radiograph of the cervical spine, made
twenty days later. The fracture of the left first rib (arrow) is minimally

displaced and more evident. No callus formation is present.

Fig. 1-C
Radiograph, made one year later, demonstrating uneventful healing
of the fracture.

count of 9.000 ¢/mL (9.0 x 10°/L), an erythrocyte sedimenta-
tion rate of 12 mm/hr, and a C-reactive protein level of 0.3
mg/dL (3.0 mg/L).

The parents refused admission of the patient, addi-
tional studies, and intervention. The patient was given a soft
cervical collar and oral analgesics and was discharged with the
diagnosis of acute torticollis. He was instructed to return for
follow-up the following week and was advised not to partici-
pate in sports or recreational activities.

He returned three weeks later with vague persistent pain
on the left side of the neck; the pain radiated to the scapula
and, to a lesser extent, into the shoulder. Repeat radiographs
of the cervical spine revealed a minimally displaced fracture
involving the posterior aspect of the left first rib (Fig. 1-B).
Comparison of these radiographs with the initial radiographs
confirmed that the fracture initially had been barely visible
and had been missed. No callus formation was evident. At this
time, the patient was given a hard cervical collar to provide
better support and immobilization of the head. In addition, a
sling was prescribed for the affected side. The pain resolved
within next two weeks. Radiographs made after three months
of follow-up revealed a healing callus, and radiographs made
one year later revealed that the fracture had healed completely
(Fig. 1-C).

Discussion

tress fractures of the first rib in children are rare: only five

fractures in four patients have been reported, to our
knowledge (Table I). Those fractures were attributed to repeti-
tive coughing®, a nervous tic’, and sports activity'”. The pa-
tients in those studies had a mean age of 11.5 years (range,
eleven or twelve years); in contrast, our patient was eight years
old. The symptoms described by those patients ranged from
shoulder pain to chest pain. Shoulder pain and infraclavicular
tenderness on physical examination seem to be the most con-
stant findings. Most of the patients in those reports were man-
aged with rest and the use of a simple sling, and healing
consistently occurred in approximately eight weeks.

During vigorous sports activity or respiratory distress,
there is a need for maximum increase in the capacity of the
thoracic cavity with forced inspiration. The serratus anterior
and scalene muscles are the major accessory breathing muscles
used to achieve increased lung volume. An additional factor is
the overhead use of the upper extremity, which strains the ser-
ratus anterior muscle. The first rib is under constant repeated
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TABLE | (continued)

Physical Examination Findings Treatment Heglr?:\egt((\:vk) Outcome
Not conclusive because of multiple stress fractures Soft figure-of-eight wrap and 8 Uneventful
(acromion, clavicle, and second rib) simple sling
Tenderness in infraclavicular region Rest Not found Uneventful
Tenderness in clavicle and infraclavicular region Rest and intercostal block 8 Uneventful
Painful shoulder movements Collar and cuff, analgesics 6 Uneventful

upward pull by the anterior and medial scalene muscles and
downward pull by the intercostal and serratus anterior mus-
cles. It has been theorized that stress fracture of the first rib
results from this chronic repetitive muscle action*. The mech-
anism of injury in our patient was presumably osseous fatigue
due to repetitive muscular pull from the scalenus anterior
muscle. The repeated karate strikes and the use of a heavy
schoolbag may have contributed to this stress fracture. The
deep fascial interconnection of the spaces between the first rib
and the sternocleidomastoid may explain why the fracture he-
matoma around the first rib may have induced pain, creating
the clinical presentation of torticollis®.

Liew and Cunningham® reported on the occurrence of a
stress fracture of the first rib in a seventeen-year-old male stu-
dent who carried a heavy schoolbag. Lai and Jones* demon-
strated that there is a restrictive effect on lung volume when a
schoolbag load is >10% of a child’s body weight. This restric-
tion in lung function is greater for a single cross-chest strap
than for a more conventional double-strap harness”. In adults,
loads of as much as 20% of body weight can be carried with no
additional increase in oxygen consumption®. In children, loads
of between 10% and 20% of body weight cause increased oxy-
gen uptake and energy expenditure”. Our patient carried a
schoolbag weighing 21% of his body weight, with one strap
slung over the left shoulder. Carrying a backpack with use of only
one strap causes a substantial elevation of the strap-bearing
shoulder and also causes lateral bending of the spine away from
the weight™. The asymmetrically applied forces on the first rib
may have contributed to the stress fracture in this child.

Isolated fractures of the first rib can be easily missed
radiographically”. Stress fractures of the first rib have been as-
sociated with complications such as nonunion™", pseudar-
throsis’, brachial plexus palsy” (due to pressure exerted by
excessive callus formation following nonunion), thoracic out-
let syndrome®, and Horner syndrome™*. To our knowledge,
no complications have ever been reported after a stress frac-
ture of the first rib in a child. We suggest that stress fracture of
the first rib should be included in the differential diagnosis for
a young patient who presents with acquired painful torticollis
and neck pain. m
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