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Case report 

Complete bone fusion in failed back surgery syndrome using teriparatide in 
neurosyphilis: A case report 
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A B S T R A C T   

Introduction and importance: Syphilis is a sexually transmitted disease that appears in various organs. Neuro-
syphilis in the spine is infrequent, and report of failed spinal arthrodesis surgery is rare. We report the first 
presentation of complete bone fusion in failed back surgery syndrome with teriparatide. 
Case presentation: A 65-year-old man presented to the outpatient clinic after being admitted to the spine 
department. The patient visited the neurology department 30 years prior for syphilitic myelitis and had been 
walking with a cane. He underwent an L5–S1 stenosis operation earlier. Severe proximal adjacent L4–L5 level 
stenosis was observed due to syphilitic gumma with cauda equina syndrome. A posterior decompression and 
posterolateral fusion to S1 were performed. Four weeks post-surgery, bilateral lower extremity muscle weakness 
recurred, and a radiographic examination revealed bilateral posterior screw loosening and fracture of the fourth 
lumbar vertebrae body. After the stagnant fluid and metal removal, for the augmentation of bone union, ter-
iparatide was used for six months, and a complete bone union was confirmed by radiography without pain. 
Clinical discussion: Spinal syphilitic gumma has been rarely reported, most of which undergo surgical treatment. 
Surgical decompression and fixation with a pedicle screw are usually needed. There are complications after 
spinal surgery using a pedicle screw fixation, and parathyroid hormone (PTH) might be suitable for application 
in the prevention of nonunions or to augment bone fusion. 
Conclusion: This case report is the first description of complete spinal bone fusion in failed back surgery syndrome 
using teriparatide in tertiary syphilis.   

1. Introduction 

Syphilis is a sexually transmitted disease that presents multiple 
symptoms in different organs. The incidence of infectious syphilis has 
been increasing globally. The World Health Organization (WHO) re-
ported that 5.6 million new cases of syphilis occurred globally in 2012 
[1]. From 2017 to 2021, it showed an increase in the prevalence of 68.4 
% in the US [2]. In addition, neurosyphilis can cause various neuro-
logical symptoms. Spinal neurosyphilis is less common than that with 
central involvement, which can be caused by myelitis, tabes dorsalis, 
and gummas. Studies report that failed back surgery syndrome (FBSS) 
affects approximately 10–40 % of patients who undergo spinal surgery 
[3], but there is no report about surgery failure after neurosyphilis 
gummas. Teriparatide hormone improves fracture union and nonunion 
fracture [4,5]. We report the first case of complete bone fusion in FBSS 
using teriparatide in tertiary phase syphilis. This article has been written 

according to the SCARE criteria described by Agha et al. for the SCARE 
group [6]. This case study was approved by the Institutional Review 
Board of Sanggye Paik Hospital. 

2. Presentation of case 

A 65-year-old man with syphilitic myelitis, known to our neurology 
department 30 years ago and to be using a cane, presented to our 
department in a wheelchair. The patient was reluctant to describe his 
illness in detail. A laboratory test performed at the hospital showed 
positive rapid plasma regain and Treponema pallidum hemagglutination 
assay findings for syphilis. A fluorescent treponemal antibody absorp-
tion test (FTA-ABS) also showed a positive result. However, the patient 
did not have HIV or immunosuppressed disease. Before admission, the 
remote onset of symptoms five years prior was due to bilateral lower 
extremity pain accompanied by worsening lower back pain. Severe 
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Fig. 1. A: Spinal syphilitic gumma located at L4–5 level. (arrowhead) B: An osteolytic lesion was detected in the L4 and L5 endplates. Both pedicles of L4 were 
absorbed in osteolytic lesions, as seen by 3D CT. (arrow). 

Fig. 2. A: Immediately after surgery, the pedicle screw was adequately fixed. The screw position changed over time, as seen in the radiograph. B: The proximal 
screws are dislocated, and a vertebral body fracture was found in the 3D CT scan. (arrow) C: Fluid stagnation is shown in the surgery site six weeks after the operation 
by MRI. (arrowhead). 
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central spinal stenosis was detected, and posterior decompression and 
posterolateral fusion of L5–S1 were performed. 

One year and five months later, at a second admission, the patient 
suffered a loss of sensation below the L4 dermatome level. Sphincter 
tone was decreased, and hypoesthesia of the scrotum and the perianal 
area was observed. Back pain, bilateral lower extremity pain, and motor 
weakness worsened, and the patient revisited the hospital. Magnetic 
resonance imaging (MRI) observed a proximal adjacent segmental dis-
ease at the L4–5 level with spinal syphilitic gummas. An osteolytic lesion 
was detected in the L4 and L5 endplates. Both pedicles of L4 were 
absorbed in osteolytic lesions, as seen by 3D CT (Fig. 1). A posterior 
decompression at L4–5 and a posterolateral fusion to S1 were per-
formed. After the operation, the motor weakness of the lower extrem-
ities improved; however, after the removal of the catheter, urinary 
disturbance persisted, and the patient was transferred to the urology 
department with a diagnosis of a neurogenic bladder. 

During urology treatment, at four weeks post-surgery, bilateral lower 
extremity motor weakness was observed again (Gr 2). A general radio-
graphic examination revealed bilateral posterior screw loosening and a 
fracture of the fourth lumbar vertebra body. An MRI showed bilateral 
spinal stenosis of L3–4, and fluid retention was suspected of infection 
around the implant (Fig. 2). The fluid and metal were removed from the 
posterior spinal approach, and an additional L3–4 lumbar laminectomy 
was performed. There was no growth of bacteria in the culture. 

After the operation, lower extremity motor strength showed 
improvement (Gr 3), and a body cast was put in place to secure the 
stability of the spine. On a bone density test, the T score revealed 
osteopenia. For the augmentation of bone union, teriparatide was used 
for six months, and the bone union was confirmed by radiography and 
CT imaging at a three-year postoperative follow-up (Fig. 3). 

3. Discussion 

Syphilis may present different symptoms in several stages (primary, 
secondary, latent, tertiary, or congenital). The manifestations of 

neurosyphilis are rarely seen today, particularly due to the availability 
of antibiotics like penicillin [7]. A gumma lesion in the spine can cause 
symptoms of stenosis and occur in both the cervical and lumbar areas 
[8–10]. Hannuksela et al. and Nielsen et al. reported bone involvement 
was expected in approximately 1–5 % of untreated syphilis patients 
[11,12]. Consequently, long-term untreated syphilis can cause damage 
to the brain, heart, liver, nerves, eyes, joints, and bones [13]. The 
gummatous spine disease may be sporadic, and it is difficult to differ-
entiate between spinal and tumors [8,10,14]. The lesion can occur in the 
intradural and extradural areas [14], and in our case, there were no 
superficial skin, mucous, or chancre lesions during the admission period. 
However, given the history and the results of the syphilis serologic 
laboratory tests and the MRI scan, a spinal syphilitic gumma was 
strongly suspected. Due to the rarity of this disease, the diagnosis and 
treatment of spinal syphilitic gumma and the relevant prognosis have 
not been outlined. In previous studies, limited cases of spinal syphilitic 
gumma have been reported, most of which underwent surgical treat-
ment. Surgical decompression and fixation with a pedicle screw were 
usually required [14,15]. 

There may be complications after spinal surgery using pedicle screw 
fixation. Halos around the screws or osteolysis, which may usually cause 
loosening of the pedicle screw, fracture, and screw pullout [16]. Some 
postoperative fractures are also caused by osteoporosis, inflammation, 
and trauma [17]. We hypothesized that neurosyphilis gumma invades 
the vertebral body and pedicle area, and abnormal tissue lessens the 
purchasing power of the pedicle screw fixation. So, after the operation, 
during rehabilitation, screw loosening occurs, and wound fluid stag-
nates and flows from the wound. Nonunions occur at a rate of 2.6–16 % 
in fractures of the long bones and 26 % in posterolateral lumbar fusions 
in degenerative lumbar surgery [18]. 

Surgery aims to provide symptom relief through decompression and 
complete fusion. Several studies report satisfactory radiographic out-
comes. However, there is no report about postoperative complications 
like loosening and fixation site fracture in neurosyphilis patients. 
Parathyroid hormone (PTH) plays a central role in the coupling of 

Fig. 3. A: After metal removal and debridement, bone fusion proceeds in the serial radiograph. B: Complete bone fusion confirmed in the 3D CT scan.  
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osteogenesis and osteolysis and is an essential regulator in the process of 
remodeling. Therefore, PTH might be suitable for application in the 
prevention of nonunions. A possible positive effect of PTH on the healing 
of nonunions has already been observed in a number of case reports 
[4,5,19]. After spinal decompression and fusion surgery in neurosyphilis 
patients, there have been reports about unsuccessful cases of surgery 
[7,13] but no success after FBSS in neurosyphilis patients, and this is the 
first report. 

4. Conclusion 

As the number of syphilitic patients increases, we can predict the 
increasing number of neurosyphilis in the spinal column that needs 
surgery. Unlike spinal stenosis or disc disease, cautious treatment for 
spinal neurosyphilis gumma is required. In failed back surgery syn-
drome, especially bone fusion failure, treatment using PTH can be the 
strategic option to overcome bone fusion failure. 
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