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Case Report / Olgu Sunumu

Titanium elastic nail treatment for a humeral shaft fracture of an adolescent arm wrestler: A
case report and literature review

Addlesanda bilek giiresi sirasinda ortaya ¢ikan humerus saft kiniginin titanyum elastik civi ile
tedavisi: Olgu sunumu ve literatir incelemesi
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ABSTRACT

Arm wrestling is a sport where two people take opposing positions at a table and put their elbows on the table with their palms together, the aim be-
ing to make the opponent’s hand touch the table. Arm wrestling, which seems harmless, may become a show of strength for adolescents and young
adults. Muscle and tendon injuries and bone fractures may occur due to arm wrestling. Fractures of the humeral shaft and distal third region can also
occur due to arm wrestling. Here, we present the contribution of closed reduction and titanium intramedullary nail treatment to early return to school
for a 14-year-old male patient with an AO 12.A1 fracture of the humeral shaft that occurred during arm wrestling. Our treatment reduced the duration
of immobilization, provided complete union at the fracture site along with full range of motion of shoulder and elbow joints at 3 months after the injury.
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Bilek guresi iki kisinin bir masa Uzerinde karsilikli pozisyon alarak dirseklerini masaya koyup avuglarini birlestirdigi ve amacin rakibin elini masaya degdir-
meyi amaglayan spordur. Zararsiz gibi goriinen bilek guiresi addldsan ve geng eriskinler icin glic gdsterisi olabilmektedir. Bilek guresine bagl kas, ten-
don yaralanmalari ve kemik kiriklart gergeklesebilmektedir. Humerus saft ve distal 1/3 bolgesinin kiriklar bilek glresi sonrasi gelisebilmektedir. 14 yasin-
daki erkek hastanin bilek guresi sirasinda humerus saft AO 12.A1 kinginin kapal rediksiyon ve titanyum intrameddiller Givi ile tedavisinin okula erken
dénuse katkisini sunmaktayiz. Tedavi segenegimiz immobilizasyon suresini kisaltarak yaralanmadan 3 ay sonra tam kaynama ve tam omuz ve dirsek
eklem hareketi saglamistr.

Anahtar Sozciikler: Titanyum elastik civi, humerus saft kindi, bilek giresi

INTRODUCTION

Arm wrestling is a sport where two people take opposing
positions at a table or a bar and put their elbows on the tab-
le with their palms together, the aim being to make the op-
ponent’s hand touch the table. This sport exhibits a show
of strength for adolescents and young adults. It is popular
for young adults because the rules are simple and no equip-
ment is required (1).

This seemingly harmless competition exerts high rotational
force on upper extremity. It can cause various problems
ranging from simple tendinitis to muscle, joint, connective
tissue, and nerve injuries and various fractures (2). OTA
12.A1 and 12.B1 fractures of the humeral shaft are known as
fractures directly related to arm wrestling (3). Such cases
are frequently seen in the age group of 20-50 years. Many
different types of injuries such as humeral shaft fractures,
medial epicondyle fractures, forearm fractures, scapula

fractures, radial head fractures, and ligament and tendon
injuries have been reported among patients in different age

groups (2, 4-7).

Our case report presents the titanium elastic nail (TEN)
technique, which allows for early mobilization and a so-
oner-than-expected return to school after a spiral oblique
humeral shaft fracture due to arm wrestling.

CASE REPORT

The 14-year-old male patient presented to the emergency
department with the complaint of pain in the right arm that
originated while arm wrestling (or Indian wrestling) at sc-
hool. When the patient, who had no known hereditary dise-
ases, was evaluated in the emergency department. The pa-
tient had pain with minimal movement in his elbow.
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In the initial evaluation, motor examination of the wrist
and finger, motor and sensory examination of the median,
ulnar, radial, and musculocutaneous nerves were found in-
tact. The patient had pain in forearm supination and prona-
tion movements, as well as pain in elbow joint movements
without restriction. The patient, who was 180 cm tall and
weighed 86 kg (body mass index: 26.5), with right arm
dominancy.

Compartment syndrome was not considered for the patient,
who had diffuse skin edema of the arm. The patient was
evaluated by standard anterior-posterior plane X-Ray.

An AO (OTA) 12.A1 humeral diaphyseal fracture (Figure 1)
was observed via anterior-posterior and lateral X-Ray. Pati-
ent was treated with a U-slab/U-splint and rotation of the
U-splint was pursued as conservative treatment. The pati-
ent’s family stated that since the injury coincided with the
boy’s exam week, prolonged limitation of his active limb
would negatively affect his educational success. Titanium
elastic nail treatment with fluoroscopically controlled clo-
sed reduction was accordingly planned.

Figure 1. Anterior-p
fracture of the humeral shaft
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The fracture was treated with closed reduction and one
elastic nail of 3.5 mm was applied to protect the epiphysis
over the tuberculum majus with a 2-cm incision (Figure 2).
Special attention was paid to ensure that the elastic nail did
not cross the proximal epiphysis. A U-splint was also appli-
ed in the same treatment session.
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Figure 2. Early post-op X-ray of the patient, who
underwent closed reduction/internal fixation with a
3.5-mm titanium elastic nail.
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Union was detected in the third week after the operation,
with X-Ray controls being performed in the first and third
weeks after surgery. TEN was removed and a Sarmiento sp-
lint was applied to enable shoulder-elbow joint movement
(Figure 3).

The Sarmiento splint was removed after 3 weeks. Union was
observed at 6 weeks and there was no pain during elbow
joint motion (Figure 4). Shoulder and elbow joint motion
were uninhibited, and complete union was achieved after 3
months (Figure 5).
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Figure 3. Early ca[[usr formation after removal of the
titanium elastic nail at the third post-operative week.
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Figure 4. X-ray of mature callus tissue after removal
of the Sarmiento brace at 6 months after the
operation.
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Figure 5. Clinical imaging of the patient at 3 months
after surgery. A and B: Full range of motion of
pronation and supination; C: Full shoulder abduction;
D: Full range of motion of shoulder internal rotation
and elbow flexion

DISCUSSION

Most humeral fractures occur with direct trauma (8). There
are also cases of indirect fractures in which direct trauma is
not effective in the mechanism. Indirect fractures may oc-
cur in oncological patients and patients with metabolic
bone diseases, but can also develop as a result of sudden
muscle contraction. A few examples of indirect fractures
resulted from sudden muscle contraction were reported
among baseball players, grenade throwers, and arm wrest-
lers (4, 9). Medial epicondyle fractures in the adolescent
age group due to arm wrestling have been reported; howe-
ver, no humeral shaft fractures have been presented to date
(2). Citak et al. presented a 24-year-old patient as the youn-
gest patient in the literature (4). Subsequently, Kim et al.
presented a 20-year-old patient, while Frankowska et al. re-
ported a 19-year-old patient and Karadeniz et al. reported a
16-year-old patient. Thus, our report, to the best of our kno-
wledge, presents the youngest patient in the literature to
date (9-12).

Although some authors argue that the players’ position;
whether sitting or standing, may increase the risk for frac-
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ture, the literature asserts that neither the position of the
players nor the stage of the match make a difference (3, 5,
13). Arm wrestlers should be aware of this complication and
should seek appropriate guidance to reduce the risk of hu-
meral shaft fractures (13). Our patient was only 14 years old,
much younger than people who pursue this sport
professionally.

The possible mechanism of humeral fractures during arm
wrestling has been discussed before by other authors (1, 3,
5). The elbow joint is fixed in flexion by the biceps and the
brachialis muscle, and the shoulder joint is actively forced
into internal rotation against the force created by the pecto-
ralis major, subscapularis, and teres major muscles. These
forces result in strong torque along the humeral shaft and
can result in spiral fractures. Furthermore, only the rotator
force applied on the humerus causes spiral fractures, while
axial load and rotator force can cause butterfly fragment
fractures (3). Our patient had a spiral fracture. Karadeniz et
al. reported that their entire series of 19 cases had distal 1/3
fractures (10). However, we believe that the probable reason
for the fracture in our case, being located proximally to the
humeral shaft, was his young age as well as his position
while arm wrestling.

Spiral fractures of the distal humerus, also known as Hols-
tein-Lewis fractures, are typical for this sport (14). Holstein-
Lewis fractures pose particular risk for the radial nerve. Ra-
dial nerve damage has been reported in 22-31% of the inju-
ries attributed to Holstein-Lewis fractures in the literature
(9, 15). The radial nerve may be damaged due to direct ne-
uropraxial effects of the rotation force or injury caused by
fracture fragments. Karadeniz et al. reported that 22% of
their patients had radial nerve injury findings at first ad-
mission; however, at 6 months of follow-up at latest, none
of their patients had any residual radial nerve signs (10).
We concluded that our patient was free of such risk, since
his injury occurred in the proximal part of the humeral
shaft.

Treatment options include: closed reduction and cast-splint
immobilization, open reduction and TEN, open reduction
and plate osteosynthesis. TEN can be used in adolescent
and adult humeral shaft fractures. Pogoreli¢ et al. reported
that TEN method is an effective method for the operative
stabilization of humeral fractures of pediatric patients due
to excellent functional and clinical results and low compli-
cation rate (16). Because our patient was a high BMIadoles-
cent currently enrolled in school, we preferred closed re-
duction and TEN (2). We assumed that long-term active
limb restriction could negatively affect his education. Thro-
ugh implementation of this technique the immobilization
duration was reduced from 6 weeks to 3 weeks. The current

study is the first in the literature to present the use of TEN-
for humeral fractures after arm wrestling. Our goal was to
have our patient return to his educational life as quickly as
possible. Karadeniz et al. also recommends surgery for a
faster recovery, as this would both ensure the patient’s re-
turn to work as soon as possible and less disruption in soci-
al activity (10).

Mayfield et al. stated that humerus spiral fractures after
arm wrestling achieved earlier union than those in the
same region developed by another mechanism. The bone
quality and union capacity of the adult athletes in their
study sample were better (8). Some authors have argued
that the union occurs in weeks 12 or 13 (7, 8, 10). We believe
that the complete union with full shoulder and elbow joint
movement achieved for our patient in the 6th week were
due to both this early union mechanism and the fact that
the patient was still an adolescent.

Kim et al. conducted a research among Korean soldiers,
and reported the highest number of such patients in the li-
terature to date. Although more injuries of the dominant
arm have been reported previously in the literature (10, 13,
no arm dominance was observed by Kim et al. (9). Our pati-
ent also developed a dominant-side fracture. We suggested
that this was due to the fact that professional arm wrestlers
could compete with both arms, while amateurs were com-
peting with only the dominant arm.

In conclusion, our patient is the youngest patient to our
knowledge with a humeral shaft fracture due to arm wrest-
ling. We found that treatment with closed reduction and ti-
tanium nails for adolescent patients provides quicker re-
turn to sports and school.
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