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Introduction
Anterior cervical discectomy and fixation (ACDF) is usually 

a safe procedure although occasionally, complications can 
occur [1]. Formation of sinus tract as a complication has been 
rarely described. However, such a complication with sinus 
tract extending up to anterior triangle of neck, presenting as a 
neck swelling, 19 years after original surgery has never been 
described before. Multidisciplinary team work is very important 
when formulating a differential diagnosis and collaboration 
between departments to ensure the best clinical outcome and 
experience for the patient.

Case Presentation 
A 69-year-old male presented with right sided neck swelling 

adjacent to the scar of a previous ACDF at C4/C5 vertebral level 
performed 19 years back. He also had pain radiating to the right 
ear and mandible. The patient was wheelchair-bound for a few 
years due to long standing progressive spinal degenerative 
disease, for which he had previously undergone multiple lumbar 
spine operations. 

Previously, the patient had undergone a C4/5 ACDF with 
biocompatible osteoconductive polymer (BOP) graft 19 years 
ago for neck pain and right sided radicular pain. A week after 
surgery, there was wound infection, successfully treated with  
a course of Flucloxacillin. A radiograph demonstrated good  

 
position of the graft at the time. Subsequently over the next 
10 years, the patient complained of a few episodes of sudden 
severe weakness of upper and lower limbs that lasted only a few 
minutes, but these were completely self-resolving and had not 
occurred recently, these had never been investigated by imaging. 
However he has had gradual reduction in mobility over 10 years, 
mainly due to problems related to lumbar spine and he has 
became wheelchair-bound mainly because of chronic pain and 
mobility related issues. 

Clinical examination during the current presentation 
showed significant myelopathic changes in upper and lower 
limbs with brisk reflexes and hypertonia; power was 4+/5 in 
all four limbs, it had been similar for the last few years with no 
recent deterioration.

An ultrasound of the neck was initially performed that 
demonstrated small subcutaneous fluid collection that was 
aspirated but no organism was grown. MRI revealed the 
prosthesis at C4/5 to be rotated with some surrounding fluid, 
while a sinus tract was seen communicating between the skin 
and fluid around prosthesis (Figure 1). A CT scan showed 
lucency around the implant with bone resorption (Figure 2). 
Serum CRP and white cell count (WCC) were normal with no 
pyrexia or other signs of infection. 
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Figure 1: Initial MRI. (a) T2 axials showing rotated disc implant 
(white arrow) surrounding by fluid. (b) STIR axials, (c) T1 axial 
and (d,e) Post contrast T1 fat suppressed axials, showing 
Implant (long white arrow) and the sinus tract (short white 
arrows). In (b), the sinus tract shows as high signal on STIR 
(short white arrows). In (d,e), there is enhancement along the 
sinus tract (small white arrows).

Figure 2: CT scan, sagittal reconstructed image. The rotated 
implant is seen (white arrow), surrounding by lucent area and 
bone resorption.

Figure 3: Intraoperative picture (on the left side) showing 
the exposed implant (*). White arrow represents the superior 
margin, while black arrow represents the inferior margin. The 
implant post removal (picture on right side).

Figure 4: Post operative MRI. (a) T2 sagittal images show the 
“empty cavity” (white arrow) with otherwise stable appearance 
of the surrounding bones. (b) T2 gradient echo axial shows the 
healed sinus tract (white arrows).

The patient was started on IV antibiotics (Flucloxacillin) 
for 6 weeks and subsequently had a right side anterior cervical 
wound exploration and C4/5 debridement. Intraoperatively, the 
cervical disc level was completely calcified on all six sides of the 
C4/5 fusion (analogy made to the six sides of a dice). The anterior 
osteophytes were drilled off microscopically and the infected 
Synthetic Polymer graft was removed (Figure 3). Initially, the 
plan had been to place an expandable titanium construct in place 
of the infected C4/5 fusion. However, the remaining 5 sides of 
the fused C4/5 vertebrae were deemed strong and stable enough 
to remove the graft without placing a (titanium) foreign body. A 
precautionary hard collar was placed for 6 weeks instead. Post 
operatively, the patient had mild left C5 weakness. Subsequent 
spinal imaging revealed no new kyphosis or ongoing infection 
(Figure 4). 

All tissue samples from aspiration or from the surgical 
exploration did not grow any organism even after 7 days of 
incubation. In the first post operative day the patient had raised 
temperature and full septic screen was done. Blood culture 
showed Staphylococcus Epidermidis and Staphylococcus Hominis 
which was resistant to Penicillin and Erythromycin but sensitive 
to Vancomycin and Daptomycin. Post-operatively, Daptomycin 
IV was given as per local antibiotic guidelines and microbiology 
team that continued for six weeks. 

Upon clinical review, the neck lump resolved completely. 
Further physiotherapy and occupation therapy management 
was arranged for the patient.

Discussion
ACDF is a common procedure for degenerative spinal disease 

and the complications associated with this procedure can be 
devastating although most surgical outcomes are satisfactory 
[1]. Previous complications reported with this procedure 
are myelopathy, spinal cord, nerve root injury, post-surgical 
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wound infection, thoracic duct injury, vascular injury, recurrent 
laryngeal nerve palsy, Horner’s syndrome, epidural hematoma, 
cervical spine instability, discitis, epidural abscess, esophageal 
perforation, Zenker’s Diverticulum and graft migration [1-4].

This patient presented with a 2cmx2cm, right anterior 
neck lump soft and fluctuant but tender to touch. The common 
differential diagnosis for midline neck lumps include skin or 
subcutaneous lesions, enlarged lymph nodes, thyroglossal 
duct cysts and thyroid masses [5]. Lateral neck lump 
commonly indicates epidermoid cysts, dermoid cysts, lipomas, 
lymphangiomas, bronchial cysts, lymphadenopathy, neurogenic 
tumors, vascular tumors and salivary gland pathologies as 
common differential diagnosis [5]. A prevertebral abscess 
presenting as a neck lump after anterior cervical fusion surgery 
with neck implant is rare, but previous case reports have 
reported posterior triangle prevertebral abscess discharge6 and 
dysphagia secondary to prevertebral abscesses [6].  

The incidence of postoperative wound infections in anterior 
cervical discectomy and fusion is 0.1%-1.6% [7]. Symptoms 
and signs of infection include neck selling, pyrexia, elevated 
inflammatory markers, dysphagia and discharge at the surgical 
site. Late surgical infection is rare and common causes are 
esophageal rupture, Zenker’s diverticulum, retropharyngeal 
bacterial colonization and seeding of prevertebral space [4,8].

BOP graft has been frequently used in the past as a vertebral 
interbody graft for the ACDF procedure. The biocompatible, 
osteoconductive, biodegradable and synthetic characteristics 
of a BOP graft are advantageous as compared to an expensive 
non-homologous graft [9]. Some of the studies have shown a 
higher rate of intersomatic space collapse and higher surgical 
complications related directly to the BOP graft [10]. 

Infection commonly presents immediately after an ACDF 
procedure as a superficial surgical site infection, osteitis, 
retropharyngeal abscess, meningitis and epidural abscess 
[8]. Two cases of delayed prevertebral infection (2-4 months) 
with retropharyngeal abscess and pharyngocutaneous fistula 
following cervical spine surgery have been previously previously 
reported and the patients presented with neck lump, fever and 
raised laboratory markers suggesting infection [11]. Another 
case report documented neck abscess [10] weeks post spinal 
fusion surgery and the patient also presented with pyrexia, neck 
lump and raised inflammatory markers [12]. Acute Infections 
occurring in the first three months after surgery are usually 
caused by virulent microorganisms such as S. aureus, whereas 
delayed infections (3-24 months after surgery) are mostly 
caused by low virulent microorganisms such as coagulate-
negative staphylococci [13] as well as low virulence skin flora 
like Propionibacterium [14] and diphtheroids [10], however 
there is no further information in literature about any infections 
happening after longer duration.

Staphylococcus Epidermidis is Gram positive a catalase-
positive, coagulate-negative, facultative anaerobe that can grow 

by aerobic respiration. It is normal human flora particularly 
found on skin [15]. S. epidermidis infections are generally 
hospital-acquired [16] particular for patient with catheters or 
other surgical implants because it is known to form biofilms 
that grow on these devices [17] .This occurs most commonly 
on intravenous catheters and medical prostheses and implants 
[18]. Staphylococcus Hominis is Gram positive, coagulate 
negative, anaerobic bacteria, second most human normal flora. 
[19] S. hominis is normally found on human skin, but it can cause 
infections in patient with compromised immune systems [20]. 

While no organism was grown from the fluid collection, 
blood cultures were positive. Although it is difficult to be entirely 
certain, we hypothesis’ that a biofilm may have formed over the 
surface of prosthesis. A biofilm is a collection of microorganisms 
impregnated in a self-produced polysaccharide matrix adherent 
to a solid biological or non-biological surface [7, 13]. Poly-
saccharide intercellular adhesin (PIA) produced by staphylococci 
has been demonstrated to be a crucial factor to form biofilm in 
implants [21,22]. Prostheses-related infections are now thought 
to be biofilm-associated infections [23-29] which are highly 
resistant to antibiotic treatment. [30-35] Reasons have not been 
fully understood; however few theories’s and thought has been 
described like poor antibiotic penetration, nutrient limitation, 
slow growth, adaptive stress responses etc [36]. In our patient, 
over the last many years he had several instances of infections 
(UTI, Skin infection, chest infection etc) due to poor mobility 
and severe cervical myelopathy. The patient also received many 
courses of antibiotics and steroids over years. This might explain 
his weak immune system resulting in susceptibility to infection 
by S.Hominis. 

While the exact cause of such delayed presentation of 
infected BOP implant is uncertain, the fact that there was viable 
bone around prosthesis would suggest a long standing low grade 
infection. Since there is a history of wound infection a week after 
initial surgery, the infection could have occurred then, although 
it is possible that it happened at a later stage during other 
infections (chest etc). 

In conclusion, we have presented a case of a patient 
developing a sinus tract extending from an infected disc implant 
to the anterolateral neck, 19 years after initial surgery, such a 
long interval has never been reported before. We have also 
highlighted the potential causes of a delayed presentation 
including characteristics of organisms involved, mechanism 
of infection and also discussed other factors complicating this 
diagnosis. Such cases can be difficult to treat and benefit from a 
multidisciplinary approach of otolaryngology and neurosurgery 
besides imaging and microbiology support for optimum 
outcomes.
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