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Introduction
Adolescent idiopathic scoliosis (AIS) is 

a deformity of the spine characterized by 
lateral deflection and rotation of the vertebral 
bodies.1 It is the most common type of 
scoliosis in children of age 10 to 18 years, and 
typically presents between 10-12 years of age. 
It occurs more frequently in females, with a 
10:1 female-to-male ratio. Diagnosis is made 
by a measured Cobb angle of  10 degrees on 
a standing AP radiograph. The most common 
presenting pattern of deformity is a right 
convex curvature of the thoracic spine, which 
causes forward rotation and protrusion of the 
right shoulder.1,2 

Nonoperative treatment is aimed at 
preventing curve progression and primarily 
consists of bracing. Studies have shown that 
for Cobb angles of 25-45 degrees, consistent 
bracing for 13 hours/day can significantly 
decrease curve progression to  50 degrees.2 

Although various kinds of bracing designs 
exist, there is no evidence that one brace is 
superior in preventing curve progression.3 

Surgical indications for AIS include Cobb angle 
 50 degrees and sequela such as restrictive 
pulmonary function. Posterior spinal fusion 
(PSF) has become the mainstay of surgical 
treatment for severe AIS to correct and prevent 
further progression of spinal deformity.4 

Delayed infection after PSF for AIS is an 
uncommon complication but is one of the 
leading causes of late revision surgery. It is 
defined as the development of a surgical site 
infection (SSI)  1 year after primary spinal 
surgery. Mechanisms include late activation of 
bacteria implanted at the time of index surgery 
or hematogenous seeding.5 Studies have 
described different treatment modalities for 
delayed infection after PSF including implant 
removal, implant exchange, implant retention, 
and/or long-term antibiotics.6 We present the 
case of one AIS patient with two instances 
of delayed infection after PSF treated with 
both implant retention and ultimately implant 
removal. 

Patient Presentation
An otherwise healthy 7-year-old girl was 

observed to have asymmetric shoulder height. 
After a thorough evaluation, she was diagnosed 
with idiopathic scoliosis. Nonoperative 
treatment was initiated with back bracing 
to prevent curve progression. By the age of 
twelve, despite compliance with bracing up 
to 13 hours/day, there was persistent curve 
progression (Cobb angle 41 degrees) as well 
as worsening pulmonary function with new 
onset asthma (Figure 1). Surgical treatment 
was indicated for curve correction, and the 

Figure 1. Preoperative thoracolumbar x-rays. (A) PA x-ray 
showing scoliosis of the thoracic spine; (B) PA of thoracolumbar 
spine showing a Cobb angle of 41 degrees.
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granulated and healed completely by secondary intention. 
She also completed a six-week course of IV levofloxacin. 
She continued to have a full recovery at her post-operative 
visits through ten years of follow-up without evidence of 
recurrent infection or pseudoarthrosis. 

On April 2023, sixteen years after her index spinal 
fusion surgery, she began experiencing new onset mid 
back pain. She was found to have an area of fluctuance 
at the distal aspect of her incision and presented to 
the outpatient office for an evaluation the next day. On 
exam, the patient was neurovascularly intact. There was 
a 3 cm fluid collection at the distal aspect of her surgical 
incision that was tender to palpation with purulent 
drainage. A bedside culture was performed with minor 
sterile debridement, which later grew few Staphylococcus 
hominis, and few anaerobic gram-positive rods. X-rays at 
the time showed intact hardware. MRI of the entire spine 
revealed two thoracolumbar abscesses, measuring 2 x 3.7 x 
6.5cm on the left side, and 1 x 2.3 x 3.8 cm on the right side 
(Figure 3). A CT was obtained and demonstrated complete 
fusion without concern for pseudarthrosis (Figure 4). The 
patient proceeded with surgical intervention in the form 
of irrigation and debridement with removal of hardware. 

Hospital Course  
The patient went to the operating room on April 2023 

for irrigation and debridement with T2-L3 removal of 
hardware and NPWT placement. Gross purulence was 
noted intraoperatively, as well as complete bony fusion 

patient underwent a T2-L3 posterior spinal fusion (PSF) on 
January 2007 by a fellowship-trained pediatric orthopedic 
spine surgeon. The case was prolonged (8 hours), 
requiring intra-operative transfusion, and the patient 
remained intubated in the ICU for comfort until post-op 
day 1. The patient was also noted to have new onset right 
sided Horner’s syndrome post-operatively (ptosis and 
miosis). Her hospital course was otherwise uncomplicated, 
and the patient was discharged home on post-op day five. 
She completed three months of physical therapy and had a 
full recovery with asthma resolution.  Postoperative x-rays 
demonstrated appropriate hardware alignment (Figure 2). 

At eighteen months postoperatively, the patient was 
noted to have an erythematous area of fluctuance on her 
lower back, at the distal aspect of her surgical incision. 
She had no systemic symptoms, but an infectious 
workup revealed elevated ESR and WBC, consistent 
with a surgical site infection. She underwent surgical 
incision and drainage of her infection on August 2008 
with implant retention. Intra-operatively, it was apparent 
that the infection extended both proximally and distally 
with several pockets of purulent material deep to fascia 
and surrounding bone. After thorough debridement of 
soft tissue, bone, and hardware, the proximal half of the 
wound was primarily closed in layers. The distal half of 
the incision was left open down to bone, and a negative 
pressure wound therapy (NPWT) vac was placed to fill the 
defect. Culture specimens obtained in the operating room 
grew Staphylococcus epidermidis. The patient continued 
NPWT for two months postoperatively until the wound 

Figure 2. Postoperative thoracolumbar x-rays. (A) PA x-ray 
showing T2-L3 posterior spinal fusion; (B) Lateral x-ray of 
thoracolumbar spine showing T2-L3 (PSF).
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a six-week course of IV antibiotics. Following this, she 
completed a six-week course of oral doxycycline. The 
patient was closely followed by infectious diseases (ID), 
plastic surgery, and orthopedic surgery during this time, 
and was progressing appropriately. Thoracolumbar x-rays 
were obtained during each postoperative office visit, most 
recently on June 2024, showing interval removal of spinal 
hardware with stable bony alignment (Figure 5). 

Discussion
We report a case of recurrent, delayed surgical site 

infection in a patient with AIS. Multiple studies have 
analyzed the rates of infection after scoliosis surgery, with 
infection rates ranging from 1% - 5% for AIS.7 Risk factors 
for infection after scoliosis surgery include non-idiopathic 
pathology, revision surgery, and utilizing growing 
constructs.8-9 The most isolated pathogens include Staph 
aureus, Staph epidermidis, and Cutibacterium acnes (C. 
acnes).10  

C. acnes is a gram-positive anaerobic bacillus located 
in pilosebaceous glands, usually responsible for late 
postoperative surgical site infections (SSI) due to its indolent 
nature.11 Prior studies have described the prevalence of C. 
acnes in delayed infection after AIS.12, 13 A 2018 case 
control study was unable to identify any significant risk 
factors for the development of this infection.14  

from T2-L3. All hardware was removed, and non-viable 
tissue was extensively debrided. Following this, plastic 
surgery performed a complex wound closure using 
rotational myocutaneous flaps. An incisional vac was 
placed along with 3 drains. 

The patient was started on empiric vancomycin 
and cefepime postoperatively, which was narrowed to 
daptomycin pending culture growth. Culture specimens 
obtained in the operating room grew Cutibacterium acnes. 
Her hospital course was complicated by acute blood loss 
anemia requiring blood transfusion. She was stable for 
discharge home on post-op day seven. She completed 
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Figure 3. (A,B) Sagittal T2 MRI images of thoracolumbar spine showing two abscesses in the thoracic 
region.

Figure 4. CT sagittal scan of (A) thoracic and (B) lumbar spine showing no evidence of hardware 
loosening or fracture.

Figure 5. Standing thoracolumbar x-rays obtained 
two months postoperatively after removal of 
hardware.
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Conclusion  
This is a case report denoting the presence of two 

delayed surgical site infections in a patient that underwent 
thoracolumbar fusion for adolescent idiopathic scoliosis. 
Although this is a rare complication for this procedure, 
vigilance must be maintained on the part of the patient 
and providers to detect any changes in skin, pain, or 
neurological status in this patient population as delayed 
infection is always a possibility. Due to the indolent nature 
of the infectious process, a high clinical suspicion should 
be maintained to prevent the long-term sequelae of a 
missed deep SSI.  
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