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CASE REPORT

Surgical management of stress fracture of the contralateral
pedicle in a baseball player with unilateral lumbar
spondylolysis : A case report

Yusaku Nakayama, Kazuta Yamashita, Kosuke Sugiura, Makoto Takeuchi, Masatoshi Morimoto, Fumitake Tezuka,
Yoichiro Takata, Toshinori Sakai, Toru Maeda, and Koichi Sairyo

Department of Orthopedics, Institute of Biomedical Sciences, Tokushima University Graduate School, Tokushima, Japan

Abstract : We describe successful surgical treatment in a case of L5 unilateral spondylolysis with contralateral
pedicle stress fracture that was not resolved by conservative treatment in a high-performing college baseball
player. The 20-year-old man presented with left low back pain that stopped his sports activities. Over the previ-
ous year, he had experienced a couple of episodes of pain that subsided with cessation of sports but reappeared
after a return to sports. Computed tomography and magnetic resonance imaging revealed a right terminal stage
pars fracture and a left pedicle stress fracture at L5. The pain originated from the left pedicle fracture, with no
pain from the right unilateral spondylolysis. Given that conservative treatment for 1 year had not been effective,
we decided on surgical treatment. Bilateral pedicle screws and the smiley face rod method were applied, and
both fractures subsequently healed. In the 2 years since the surgery, the patient has returned to sports and has

the potential to become a professional player. J. Med. Invest. 67 : 382-385, August, 2020
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INTRODUCTION

Spondylolysis is a stress fracture of the pars interarticularis,
and lumbar spondylolysis is a well-known cause of low back pain
in adolescents, especially athletes (1, 2). Lumbar spondylolysis
may be unilateral or bilateral. A study of the prevalence of spon-
dylolysis in the Japanese population by Sakai et al. (3) identified
lumbar spondylolysis in abdominal computed tomography (CT)
scans in 117 of 2,000 (5.9%) cases, 26 of which showed unilat-
eral spondylolysis (21.0%). Unilateral spondylolysis is generally
considered to be clinically benign, based on the low probability
of forward slippage found in a 45-year longitudinal study of pa-
tients with spondylolysis (4).

Although unilateral spondylolysis should be benign in itself, it
was reported to be the precursor to an additional fracture on the
contralateral side (5). The biomechanical stress on the contra-
lateral pars and pedicle is very high in unilateral spondylolysis.
We have previously reported an interesting case of a 17-year-old
baseball player with left unilateral spondylolysis at L5 who
developed a right pedicle fracture that healed with conservative
treatment but a right pars fracture developed on his return to
sports (6). These biomechanical and clinical findings suggest
that pediatric patients with unilateral spondylolysis who are
very active at sports should be monitored for contralateral pars
or pedicle stress fracture.

We have since encountered a young adult baseball player
with left pedicle stress fracture and right pars fracture who was
able to return to his original competitive level after surgical
treatment. Here, we describe successful surgical treatment of
the unilateral spondylolysis with contra-lateral pedicle fracture.
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CASE REPORT
History of present illness

The patient was a 20-year-old baseball pitcher who first expe-
rienced right low back pain as a 16-year-old high school student.
He was diagnosed with right unilateral lumbar spondylolysis in
the terminal stage at L5 by a local doctor. His low back pain had
subsided with conservative treatment using a trunk brace and
with cessation of sports activity. Two years later, during the first
year of college, his low back pain reappeared during baseball
practice, this time with left-sided pain. He was diagnosed as
having right unilateral spondylolysis at L5 and was treated con-
servatively. The left low back pain disappeared after 2 months
of no sports activity. A couple of weeks after returning to sport,
the pain recurred and steadily worsened, prompting a further
visit to another local doctor. His low back pain was diagnosed as
sacroiliac joint pain. The pain resolved after 2 further months of
no sports activity but reappeared when he returned to sports. As
a result of these repeated episodes of pain, the patient had 1 year
without any active participation in baseball. When he entered
his second year of college, his baseball coach, recognizing his
potential to become a professional player, recommended that he
visits us for a second opinion.

Preoperative examination and diagnosis

The height and body weight of patient were 182 cm, 78 kg,
respectively. Physical examination revealed tenderness over the
L5 spinous process and left L5 paravertebral muscle. The low
back pain worsened in lumbar extension and was provoked on
the left side by Kemp’s test. Neurologically, he had no muscle
weakness or sensory disturbance. Straight leg raising and fem-
oral nerve stretch tests were negative, and deep tendon reflexes
were normoactive.

CT showed a right-sided fracture of the L5 pars interarticu-
laris that was in the terminal stage (2). A high density area
around a low density area at the left pedicle was suggestive
of a stress fracture (Figure 1). T1-weighted and T2-weighted
magnetic resonance images (MRI) of the left pedicle showed
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Figure 1. Computed tomography (CT) scans at the first visit show
right-sided unilateral spondylolysis (terminal stage, arrow) and a high
density area around a low density area at the left pedicle suggestive
of a stress fracture (circle).

low signal intensity, also suggesting a chronic stress fracture
(Figure 2).

Based on these findings, we diagnosed a left pedicle fracture
subsequent to right unilateral lumbar spondylolysis and strongly
suspected the source of pain as the left pedicle fracture. Howev-
er, the cause of the pedicle fracture was the contra-lateral pars
fracture. Given that the patient had repeated painful episodes,
we considered that direct repair of both the right pars and left
pedicle fractures was indicated.

Surgical intervention

We opted for minimally invasive direct repair surgery using
the smiley face rod method (7), whereby the pars is repaired
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directly using a pair of percutaneous pedicle screws (PPS) and
a U-shaped modular link that passes beneath the spinal process
and stabilizes the fracture. This technique is a modification of
minimally invasive direct repair using PPS and a hook construct
(8). We placed the patient in the prone position on a hall frame. A
5-cm midline skin incision was made to expose the lamina and
right pars defect. The defect was covered with synovial tissue
with surrounding bursitis. We removed them with a curette
and then performed decortication using a diamond surgical
bur. Next, two small 2-cm incisions were made at 3 cm lateral
from the midline for insertion of the PPS. Before insertion, a
cancellous bone graft was harvested from the left iliac crest via
the incision for the PPS. After the PPS was inserted bilaterally,
a curved rod (length 110 mm) was placed just beneath the spi-
nous process to fix the lamina. Bone grafts combined with bone
marrow and artificial bone were then placed on the pars defect.
Finally, we placed a drainage tube and closed the wound. Plain
radiographs after the surgery confirmed the two pedicle screws
were inserted correctly and the entire lamina was secured with
the U-shaped rod (Figure 3). Operative time and blood loss were
105 minutes and 110 ml.

Figure 3. Plain radiographs after the surgery show correct
placement of the two pedicle screws and the entire lamina secured
with the U-shaped rod.
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Figure 2. T1-weighted and T2-weighted magnetic resonance images at L5 show an area of low signal

intensity suggesting healing of the fracture (circle).
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Postoperative course

The patient underwent rehabilitation consisting of core trunk
muscle stabilization and mobilization of the thorax and ten-
dons of the lower extremities, including the hamstrings. Three
months after surgery, he made a partial return to baseball prac-
tice. Six months after surgery, both fractures achieved complete
bony union (Figure 4) and the patient returned to his original
competitive level of play. In the 2 years since the surgery, he
is playing well and has the potential to become a professional
baseball player.
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Figure 4. Sagittal CT scans 6 months after surgery confirm bone
fusion at both the pedicle and pars fractures.

DISCUSSION

In this case, surgical treatment was successful for unilater-
al pars fracture and contralateral pedicle fracture in a young
high-performing baseball player. The pedicle fracture was not
diagnosed for about 1 year, highlighting the potential difficulties
in diagnosing a pedicle fracture. In this case, we opted for direct
repair for both fractures. Postoperatively, the patient could re-
turn to sport at a highly competitive level.

Diagnosis

Fractures can usually be diagnosed on plain radiographs.
However, plain radiographs are not always adequate for diag-
nosis of a pedicle fracture. Jeong et al. (9) highlighted the impor-
tance of CT and MRI in diagnosing these fractures. In our case,
diagnosis was not possible from plain radiographs for more than
1 year. Yamashita e al. (10) also demonstrated the diagnostic im-
portance of CT and MRI when identifying the pain generator in
13 pediatric patients with low back pain. In our case, the pedicle
stress fracture was easily identified on CT and MRI (Figures 1
and 2).

When a very active athlete with a diagnosis of unilateral spon-
dylolysis complains of contralateral low back pain, we believe
that it is important to check for a contralateral pars or pedicle
fracture. A biomechanics study that investigated changes in
stress after development of unilateral spondylolysis, using finite
element analysis, revealed that the increase in stress on the ped-
icle was up to 12.6-fold that in the normal case. As mentioned in
the Introduction, unilateral spondylolysis may be a precursor to
a fracture on the contralateral side. To identify the pain source
as contralateral pedicle fracture, it is important to have the
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knowledge about it and make effort to search the pain source.
Taking careful physical examination and appropriate radiologi-
cal findings like CT and MRI, it is not difficult to reach the real
pain source.

Treatment

The literature contains several case reports on unilateral
spondylolysis with a contralateral pedicle fracture (5, 6, 9, 11-17).
We have treated previous cases conservatively and obtained os-
seous healing (5, 6). Guillodo er al. (14) similarly reported that a
pedicle stress fracture could heal osseously without surgery. Vialle
etal. (17) reported successful treatment of a 12-year-old boy with
an acute L5 pedicle fracture and contralateral spondylolysis
using a Boston brace. The pedicle fracture healed osseously and
they concluded that conservative treatment should be considered
a treatment option in skeletally immature patients. Jeong ef al.
(9) reported a 35-year-old patient with a pedicle fracture that
was already at the pseudoarthrosis stage whose pain could be
managed with rehabilitation and activity modification. However,
surgical management has sometimes been required (12, 13, 15).

In this case, the left pedicle stress fracture likely recurred a
couple of times given that the patient experienced episodes of the
low back pain within the previous year. Therefore, we decided
on surgical management of the left pedicle fracture, which was
the pain generator in this patient. However, there remained the
question of how to treat the painless right pars fracture in the
terminal stage. If we treated the pedicle fracture only, the uni-
lateral spondylolysis would have remained after the surgery for
the pedicle fracture. We therefore decided to treat this fracture
simultaneously given that unilateral spondylolysis is the precur-
sor for contralateral pars or pedicle fracture.

There were possible three surgical options in our case : a right
Buck screw (18) and left pedicle screw ; a right pedicle screw hook
rod (8, 19) and a left pedicle screw ; and bilateral pedicle screws
and the smiley face rod method (7, 20). Because the patient is a
very active baseball pitcher who is highly likely to become a pro-
fessional player, his lumbar spine needed to withstand repetitive
loading in extension, flexion, and rotation after the surgery. A
Buck screw through the pars interarticularis may also be loaded
during such repetitive mechanical stress at the pars after sur-
gery, and a hook placed near the facet joint could have interfered
with this joint during strong rotation movements (19). Therefore,
we decided on the smiley face rod method, whereby two pedicle
screws and a U-shaped rod can support the entire lamina includ-
ing the pars without interfering with any other spinal construct.
There is a couple of pit falls in performing smiley face rod meth-
od. It is important to contact the U-shaped rod to the caudal side
of spinous process, otherwise appropriate compression force to
the pars would not occur. In this case, having achieved complete
bony union with enough compression force, the patient is now
able to play well without removal of the implant.

CONCLUSION

We encountered a rare case of left pedicle stress fracture and
right pars fracture in a young adult baseball player. The exact
diagnosis was elusive for about 1 year and CT and MRI were
useful for definitive diagnosis. Because 1 year of conservative
treatment was not effective, we opted for surgical treatment. The
patient could return to his original competitive level postopera-
tively. There have been no further fractures in the 2 years since
the surgery and, importantly, he no longer has any low back
pain. Physicians should pay attention to the contralateral pars
and pedicle if there is pain at the contralateral side of unilateral
spondylolysis.
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