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INTRODUCTION: Surgical site infections (SSI) following spinal surgery can result in serious complications. Although early detection
and intensive care are essential to minimize possible sequelae, more than one surgical intervention is required to alleviate the
infection in some cases.
CASE PRESENTATION: A 66-year-old man with long-standing Parkinson’s disease (PD) developed SSIs after cervical laminoplasty.
Despite surgical debridement and irrigation, his neurological status worsened severely and anterior infectious involvement at the
C4-5 level was identified by magnetic resonance imaging. He underwent another urgent surgery for anterior debridement and iliac
bone grafting. His laboratory results gradually normalized with antibiotic therapy, and his neurological status improved. One year
after surgery, he was ambulatory with walker assistance. However, his right hand remained difficult to control with significant
sensory loss and numbness.
DISCUSSION: To our knowledge, this is the first case of SSI that extended rapidly to the anterior side despite immediate and
intensive treatment in a patient with PD after laminoplasty. During SSI treatment, meticulous observation should be performed to
check for exacerbations.
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INTRODUCTION
The development of a surgical site infection (SSI) following spinal
surgery is a complex issue [1–4]. Once it occurs, patients face to
extra burden, such as prolonged antibiotic administration, longer
hospitalization, and additional surgery [4]. Longer treatment
periods require additional costs to healthcare providers. Neurolo-
gical deterioration and other possible sequelae are also important
concerns [2]. To minimize these problems, postoperative observa-
tion should be performed to detect SSI immediately. Studies have
suggested methods to detect early-stage SSI [5, 6]. However,
choosing a surgical intervention such as debridement, based only
on the clinical markers is difficult. Meticulous evaluation is
required in uncertain cases. We report SSI case resulting in severe
complications after cervical laminoplasty, even after early and
intensive intervention.

CASE PRESENTATION
A 66-year-old man presented with gradually worsening clumsiness
of hands and difficulty in walking, which started 2 years
previously. He had long-standing Parkinson’s disease (PD) with
Hoen and Yahr stage 3. He had severe dyskinesia of the head and
neck area, which was likely caused by the PD medication. His
neurological findings were compatible with cervical myelopathy.
He had a Japananese Orthopaedic Association score [7] (Table 1)

of 7 (01-121-2) (full-scale: 33-222-3= 17). Radiography showed
moderate degenerative changes in the cervical spine (Fig. 1).
Magnetic resonance imaging (MRI) revealed severe stenosis at the
C4-5 level (Fig. 2a, b). We performed bilateral open-door
laminoplasty at C3–C5. The operation lasted for 133 min, and
the intraoperative blood loss was 50ml. One day after surgery, he
was able to grasp. The patient began rehabilitation, and his
walking improved gradually.
However, 10 days after surgery, partial dehiscence of the

incision was noticed, and discharge developed at the surgical site.
Retrospectively, he was afebrile, but his blood data worsened. His
C-reactive protein (CRP) level increased from 0.23 to 9.54 mg/dL,
and his white blood cell (WBC) count also increased from 3600 to
6800/μL. CT revealed fluid collection between the paraspinal
musculature (Fig. 3). The patient underwent surgical debridement
and irrigation. The intraoperative findings of purulent fluid
confirmed deep SSI. Thus, intravenous antibiotic therapy was
administered. The patient became delirium after the surgery and
was closely observed. Two days after debridement, he recovered
from delirium, and we noticed a lack of voluntary movement in
the upper and lower extremities. However, he did not complain of
pain or numbness. MRI based on the International Standards for
Neurological Classification of Spinal Cord Injury was as follows; key
muscles of upper extremities were grade 0 except finger flexors on
both side as grade 1 and lower extremities had grade 0 in L2-L3
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and L4-S1 lesion showed grade 1 on both sides. Sensory was
disturbed below C5. Motor subscores were 2/50 in upper
extremities and 6/50 in lower extremities. Sensory subscores were
64/112 in light touch and 62/112 in pinprick and ASIA impairment
scale was C. We immediately performed MRI, which revealed an
anterior inflammatory swelling and posterior fluid-like collection at
the C4-5, suggesting discitis change and severe spinal cord
compression (Fig. 4a, b). The patient underwent a second urgent
surgery for anterior debridement and iliac bone grafting at C4-5
(Fig. 5). Cultures from the first debridement demonstrated
Staphylococcus epidermidis. Antibiotics were changed from vanco-
mycin to levofloxacin, which was administered for the next 6 days.
This was then shifted to clindamycin because of temporary fever.
Voluntary muscle contraction was observed the day after anterior
surgery. Two weeks after anterior surgery, the motor strength
improved such that he was able to hold his cellphone to talk. CRP
level normalized after four weeks. His neurological function
gradually improved with rehabilitation. One year after surgery,
he was ambulatory with walker assistance. Key muscles recovered
to grade 4 in C5 to C7 except C8 and T1 remained 3 and 1
respectively. All lower key muscles recovered to grade 4 on both
sides.
Motor subscores were 32/50 in upper extremities and 40/50 in

lower extremities. His sensory recovered to normal in C2 to C5,

Table 1. Japananese orthopaedic association scoring system for
cervical myelopathy.

Motor function

Fingers

0 Unable to feed oneself with any tableware inculuding
chopsticks, spoon, or fork, and/or unable to fasten buttons
of any size

1 Can manage to feed oneself with a spoon and/or fork but
not with chopsticks

2 Either chopstick-feeding or writing is possible but not
practical, and/or large buttons

3 Either chopstick-feeding or writing is clumsy but practical,
and/or cuff buttons can be fastened

4 Normal

Shoulder and elbow (evaluated by MMT score of the deltoid
or biceps muscles, whichever is weaker)

−2 MMT 2 or less

−1 MMT 3

−0.5 MMT 4

0 MMT 5

Lower extremity

0 Unable to stand up and walk by any means

0.5 Able to stand up but unable to walk

1 Unable to walk without a cane or other support on a level

1.5 Able to walk without suport but with a clumsy gait

2 Walks independently on a level but needs support on stairs

2.5 Able to walk independently when going upstairs, but needs
support when going downstairs

3 Capable of fast but clumsy walking

4 Normal

Sensory function

Upper extremity

0 Complete loss of touch and pain sensation

0.5 50% or less normal sensation and/or severe pain or
numbness

1 More than 60% normal sensation and/or moderate pain or
numbness

1.5 Subjective numbness of slight degree without any objectie
sensory deficit

2 Normal

Trunk

0 Complete loss of touch and pain sensation

0.5 50% or less normal sensation and/or severe pain or
numbness

1 More than 60% normal sensation and/or moderate pain or
numbness

1.5 Subjective numbness of slight degree without any objectie
sensory deficit

2 Normal

Lower extremity

0 Complete loss of touch and pain sensation

0.5 50% or less normal sensation and/or severe pain or
numbness

1 More than 60% normal sensation and/or moderate pain or
numbness

1.5 Subjective numbness of slight degree without any objectie
sensory deficit

2 Normal

Table 1. continued

Motor function

Bladder function

0 Urinary retensiton and/or incontinence

1 Sense of retention and/or dribbling and/or thin stream and/
or incomplete continence

2 Urinary retardation and/or pollakiuria

3 Normal

Total for normal patient= 17.
MMT manual muscle test.

Fig. 1 Preoperative radiography. Radiography shows moderate
degenerative changes at C5-6 and C6-7.
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trunk area, and L1 to L2. Light touch and Pin prick test showed
same disturbance with numbness on especially hand, finger
region. Sensory subscores were 90/112 in light touch and 90/112
in pinprick. ASIA impairment scale was D. However, his right hand
was still difficult to control with significant numbness.

DISCUSSION
In this report, we presented a case of devastating condition
after cervical laminoplasty who developed anterior involvement
and neurological morbidity despite quick and intensive treat-
ment for SSI. SSI following spinal surgery is a major concern in
practice for spinal disorders [1–4]. In deep SSI cases, single
surgical debridement was insufficient to address the infection
[2, 8]. Increased medical costs are also an important issue in
healthcare systems [9, 10]. Early detection of SSI is crucial to
minimize concomitant problems, and adequate intervention is
required to prevent serious sequelae. However, the diagnosis of
SSI is sometimes difficult because the surgical site may not
exhibit overt signs. Studies have reported several methods to

detect early-stage SSIs. However, it remains challenging to
choose a surgical intervention, such as debridement, based only
on clinical markers [5, 6]. In the current case, the patient was
unremarkable during the first week after surgery. He began
rehabilitation the day after surgery, and he had no symptoms
suggesting an SSI. His laboratory data 1 week later indicated a
normal postoperative course. The CRP level decreased to
0.23 mg/dL from 2.1 mg/dL at 4 days after surgery, and the
WBC count remained within the normal range. His lymphocyte
count decreased to 1008/μL (28.4%) from 1246/μL (27.7%)
4 days after surgery. He remained afebrile after the surgery;
thus, detecting SSI in this case was difficult. Upon noticing
incision dehiscence and discharge, emergency debridement
and irrigation were performed, and intravenous antibiotic was
administered. Close observation did not show neurological
changes due to postoperative delirium. His akinesia was likely
caused by the sudden suspension of anti-PD medication
because of urgent surgical debridement. However, prolonged
quadriplegia led us to suspect that the SSI site was worsening.
An anterior expansion of the infection from the posterior
element can occur during SSI treatment [11, 12]. The infection
may have expanded through the C4-5 peridiscal region on the
base of the degenerated structure around the intervertebral
disc, breakage of the posterior longitudinal ligament or annular
ligament, and osteophyte formation at the C4-5. However,
direct evidence of this mechanism was not obtained, and the CT
taken before the first debridement showed no obvious change
at the C4-5 level. Previously, subsequent spread of the infection
to the adjacent disc space or epidural plexus was reported as a
less common SSI complications after anterior disc surgery [13].
The rapid expansion of infection to the anterior element rarely
occurs after surgical debridement in SSI. Deep SSI may not
present with apparent signs of infection in the anterior and
posterior approaches. A more meticulous observation should
have been performed after the first debridement in the
current case.

CONCLUSION
To our knowledge, this is the first case of SSI after laminoplasty in
a patient with PD, which extended rapidly to the anterior side
despite urgent surgical debridement and irrigation. Meticulous
observation is essential even in cases without overt signs of
infection during SSI treatment in the spinal region.

Fig. 2 MRI of preoperative cervical spine. Spinal cord is compressed severely at C4-5 level with signal change in T2-weighted MRI (a: sagittal
view, b: axial view).

Fig. 3 CT image after laminoplasty. Note fluid collection between
the paraspinal musculature.
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Fig. 5 Radiograph after anterior fusion surgery. Iliac bone is
grafted at C4-5 after anterior debridement.

Fig. 4 MRI taken before 2nd urgent surgery. MRI shows severe spinal cord compression between expanded lamina and intradiscal fluid
collection at C4-5 (a: sagittal view, b: axial view).
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