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INTRODUCTION

Transforaminal endoscopy lumbar surgery (TELD) is a full

Objective: To describe the presentation spectrum of postoperative spondylodiscitis (POSe) fol-
lowing transforaminal endoscopic lumbar discectomy and to report the outcomes of transfo-
raminal lumbar interbody fusion (TLIF).

Methods: This study analyzed all patients with the classic features of POSe who underwent in-
dex surgery elsewhere and presented to us. They had not responded to conservative care for 3
weeks and were operated further with open TLIF. The treatment response was judged by the de-
clining values of inflammatory markers, improvements in mobility, and decreases in pain. Pa-
tients' outcomes were analyzed using a visual analogue scale (VAS), the Oswestry Disability In-
dex (ODI), and the occurrence of complications. Radiological outcomes were assessed by fusion
and implant stability. The spectrum of the demographic presentation was analyzed. PubMed
was searched to find the incidence of POSe and the spectrum of organisms involved.

Results: Fifteen patients were operated primarily by interventionalists and four by surgeons
among 19 POSe patients who finally underwent TLIF at Stavya Spine Hospital & Research Insti-
tute. Organism culture positivity was found in 10 and no culture results were present in 9 cases.
All TLIF cases had a follow-up of 52.94 % 13.66 months (range, 28-71 months). The preoperative
back pain VAS improved from 9.47 £0.61 (8-10) to 0.42£0.50 (0-1). The leg pain VAS improved
from 5.78+4.19 (6-10) to 0.52%0.61 (0-1). The preoperative ODI improved from 87.01+7.70
(73.33-97.79) to 7.36+8.14 (0-26.67). No major complications occurred. Cure of infection and
stable reconstruction with fusion were achieved in all patients.

Conclusion: POSe has a very low reported incidence. Standardization of training and steriliza-
tion would further reduce its incidence. However, aggressive early TLIF in patients with nonre-
sponding POSe produces beneficial results.

Key Words: Transforaminal lumbar interbody fusion, Lumbar vertebrae, Endoscopy, Diskectomy,
Spondylodiscitis

endoscopic spine surgery (FESS) and is challenging standard
of care for lumbar disc herniation (LDH) and other advanced
indications. It has distinct advantages and fewer complication
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rates as compared to other techniques [1-5]. The benefits of
TELD are related to local anesthesia and negligible manipu-
lation of compromised neural tissues. Less trauma, reduced
bleeding, quicker pain reduction, negligible scar, faster job
resumption, day care surgery, rapid recovery, and decreased
morbidity [6,7]. Immediate surgery if required without lengthy
preanesthetic preparations can be done in cauda equina syn-
drome and elderly patients with comorbidities [8-11]. Though,
the now-evolved epidural target and objectified decompression
and outcomes brings with it a longer learning curve for spine
surgical practitioners [12]. Postoperative spondylodiscitis (POS)
is a dreaded infective complication which can occur after open
(OD) or micro lumbar discectomy (MLD), leading to disabling
pain, instability, with or without serious neurological affection
needing protracted conservative treatment. Nonresponsive cas-
es mandate operative treatment. Though different treatments
have been discussed and reported extensively, unpredictability
has not been solved [13,14]. POS following transforaminal en-
doscopic lumbar discectomy (POSe) is also reported. Increased
TELD procedures also has led to the simultaneous rise of POSe
complications [15-17]. It responds to conservative approach if
recognized early. But if a phase where mechanical instability
ensues with destruction then it will lead to delayed conserva-
tive recovery and may necessitate fusion surgery for better out-
come [18-22]. Transforaminal lumbar interbody fusion (TLIF)
in POS has good outcomes in the reported literature [22-24].
This study is primarily a retrospective study to report the clini-
cal efficacy of TLIF in POSe. Secondarily, it was undertaken to

report the presentation spectrum of POSe.

MATERIALS AND METHODS

This retrospective study was approved by the Stavya Spine
Hospital & Research Institute Institutional Ethic Com-
mittee and registered on CTRI (Clinical Trial Registry In-
dia/2019/08/020560). From April 2014 to 2019 a total of 19 pa-
tients received treatment at our institute for POSe. Patients who
were operated elsewhere by TELD and had presented to us
with POSe and were then operated by us for TLIF were includ-
ed. All had symptoms of fever and back pain with or without leg
pain or motor deficit. Confirmed clinicoradiologically (radio-
graphs/magnetic resonance imaging [MRI]) diagnosed POSe,
not responding to conservative management within 3 weeks
were operated by TLIE. Informed consent was obtained from all
the patients before surgery. Identified patients were reviewed
for demographics that included age, sex, body mass index,
days of symptom before the index surgery, onset of symptoms
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of POSe following index surgery (days), VAS back pain, VAS leg
pain, and neurologic symptoms. Motor weakness was recorded
using the Medical Research Council grading scale from 0 to 5.
A score of less than 3 was considered as motor weakness and
greater than 3 was recovered. C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) tests reports were noted.
The operator, whether an index orthopedic/neurosurgeon or
interventionist (interventional radiologist/pain practitioner/
interventional physician/anesthesiologist) was also noted and
analyzed. All patients were operated for TLIF under general
anesthesia in a prone position and with midline exposure.
Locally harvested posterior spinal element bone grafts and
an interbody titanium banana cage were used in the TLIF
procedure. In the case of the suspected aggressive organism, a
tricortical facet bone graft was used as strut support instead of
a cage. Free hand pedicle screws were inserted. The tissue/pus
removed was sent for microbiological culture and sensitivity
along with histopathological examination. Sterile preservative
formalinised container for histopathological tissue and BAC-
TEC culture system bottles for culture was used for aerobes,
anaerobes, yeast, fungi, and mycobacteria. Specimen was not
allowed to dry out. It was submitted wrapped in a sterile saline
moistened (damp) nonadherent material. Transport and stor-
age done at ambient room temperature. Appropriate antibiotic
treatment was given as per the culture sensitivity report in the
postoperative period for 8 weeks as suggested by the infection
specialist. In patients with negative Gram stain and culture
results, the treatment with an antimicrobial regimen with ac-
tivity against the common causes of vertebral osteomyelitis,
including staphylococci, streptococci, and gram-negative
bacilli was ensured. An appropriate empiric regimen consist-
ed of vancomycin plus one of the following: cefotaxime (2 g
intravenous [IV] every 6 hours), ceftazidime (1 to 2 g IV every
8 to 12 hours), ceftriaxone (2 g IV daily), cefepime (2 g IV every
12 hours), or ciprofloxacin (400 mg IV every 12 hours or 500 to
750 mg orally twice daily). Anaerobes are uncommon patho-
gens in patients with vertebral osteomyelitis, and we do not
routinely add anaerobic coverage to initial empirical therapy.
Such coverage was warranted if clinical features suggest that
the infection may be due to anaerobic organisms (such as in
the setting of a concomitant intra-abdominal abscess) or if the
Gram stain is positive but aerobic cultures are negative. In such
cases, metronidazole (500 mg IV every 6 hours) may be added
to the above regimen. Calcium and Vitamin D3 were given to
all the patients. Postoperatively, all patients were mobilized as
per their tolerance and advised to undertake physiotherapy.
Those patients with suboptimal screw hold were braced with
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a lumbosacral corset for 3 months. The response to antibiotic
therapy was judged by the declining values of inflammatory
markers (CRP) and with an improving mobility/decreasing
pain. Cultured organisms and histopathological reports of bi-
opsy material were noted. Operating room time from incision
to closure minutes was noted in minutes. Estimated blood loss
(EBL), length of hospital stay (LOH) Oswestry Disability Index
(ODI) score (preoperative to the index TELD surgery, preop-
erative to TLIF surgery, 6 weeks, 2 years at final follow-up) was
used to quantify functional clinical outcome. For the ODI a
change of minimum clinical interpretable difference of 11%
was considered a significant improvement [25]. A patient satis-
faction index was used as a self-assessment tool to determine
the overall satisfaction outcome [26]. Clinical and radiological
results were assessed at 6 weeks, 3 months, and 6 months and
yearly afterwards. A follow-up period of minimum 2 years
was considered for inclusion in outcome calculation. The
final radiological outcome was accepted as stable and fused
if no periscrew loosening/ broken implant was present, and
the stabilized segment showed the static position of cage with
appreciable intercorporeal bone formation [27]. This was as-
sessed on static and dynamic radiographs. The resumption of
basic activities of daily living (ADL) with in house activities (in
days) after the TLIF and resumption of previous activity/job
(in months) were analyzed. Complications, if any were noted
and managed accordingly. Failure to respond to treatment
was considered a complete failure. All patients were reviewed
regarding the time between onset and TLIF surgery, and the
length of follow-up (months).

1. Literature Search Strategy

The publications covering the range of bacterial presentation
in POSe were chosen using the PubMed search database. The

"non nn

terms "percutaneous,” "transforaminal," "lumbar," "endoscop-
ic," and "discectomy” were used in our search. Transforaminal,
secondary spondylodiscitis, biopsy, and descriptions of culture

organisms were the inclusion criteria for papers.

2. Statistics

Patient demographics and characteristic categorical vari-
ables were analyzed, and the meantstandard deviation (mini-
mum- maximum) for all applicable variables were calculated.
Statistical analysis was performed with IBM SPSS Statistics ver.
20.0 (IBM Co., Armonk, NY, USA)
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RESULTS

All 19 patients were operated with TELD as the first index
surgery before presenting to our institute. There were 11 female
patients (57.89%) and 8 male patients (42.10%) (the average
age was 44.36x+11.11 years). Patients’ demographic features are
listed and summarized in Table 1. The average duration of the
onset of POS symptoms was 24.42 days after the index surgery.
All patients had persistent back pain; the most common level
of the lesion in our study was L4-5 (n=10). It was noted that

Table 1. Demographic features of patients

Variable Value
Age (yr) 4436+ 11.11 (27-63)
Sex

Female 11 (57.89)

Male 8 (42.10)
BMI (kg/m?) 28.3+3.19 (21.6-33.9)
Weight (kg) 75+ 10.00 (64-98)
Height 162.2+10.1 (144-180)
Comorbidities

HTN 2(10.52)

DM 2(10.52)

Steroid 2 (10.52)

CAD 5(26.31)

IHD 2(10.52)

THY 4(21.05)

RA 2(10.52)

B 1(5.26)
Days of symptoms before index surgery 23.94+20.90 (1-75)
Type of pain

LBP 3(15.78)

RLP 16 (84.21)
First surgery done by

Interventionist 15 (78.94)

Surgeon 4 (21.05)
Previous spine surgery, TELD 19 (100)

Pain increased after the first surgery (day) 6.47+2.22 (3-10)
Duration of symptoms on presentation to us (day) 24.42 +6.41 (15-40)

Fever positive patients 19 (100)
CRP 72.52+57.29
ESR 47.36+20.42
Levels affected
L4-5 10 (52.63)
L5-S1 6(31.57)
L1-2 1(5.26)
[2-3 1(5.26)
13-4 1(5.26)

Values are presented as meantstandard deviation (range) or number (%)
BMI, body mass index; HTN, hypertension; DM, diabetes mellitus; CAD,
coronary artery disease; IHD, ischemic heart disease; THY, hypothyroid-
ism; RA, rheumatoid arthritis; TB, tuberculosis; LBP, low back pain, RLP,
radicular leg pain; TELD, transforaminal endoscopy lumbar discectomy;
CRP, C-reactive protein; ESR, erythrocyte sedimentation rate.
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in the patients presenting to us after index TELD surgery. A
biopsy was not undertaken before giving antibiotics in 15 pa-
tients, and all of those were operated by interventionist. Four
cases who were operated by surgeons had biopsy and targeted
treatment but did not respond. In the index surgery, 8 patients
were operated within 10 days of the onset of symptoms. Out of
these, 9 patients were operated on by interventionist and one
by surgeon. At our center, all 19 patients were operated with
open TLIF, and followed-up to 52.94+13.66 months. The mean
duration of the operation was 69.47+17.39 minutes. Bone graft
alone was used in 5 patients, and 14 cases were added with an
interbody cage. There was 6 gram-positive and 4 gram-negative
bacteria and 9 patients with no organism growth (Table 2). The
surgical variables are tabulated (Table 3). The preoperative VAS
for leg pain was 5.78+4.19 (6-10), which improved to 0.84+0.60

Table 2. Culture results in patients with their frequency (n=19)

Bacteria No. (%)
Burkholderia cepacia: Nontuberculous mycobacteria 1(5.26)
Klebsiella pneumoniae 1(5.26)
MRSA: Methicillin-resistant Staphylococcus aureus 2(10.52)
MSSA: Methicillin-susceptible Staphylococcus aureus 2(10.52)
Mycobacterium tuberculous 1(5.26)
Salmonella 1(5.26)
Pseudomonas aeruginosa 1(5.26)
Stenotrophomonas maltophilia 1(5.26)
No organism in culture yield 9 (47.36)

(0-2) at 2 weeks, then 0.94+0.62 (0-2) at 6 weeks and 0.52+0.61
(0-2) at final follow-up. The preoperative VAS for back pain was
9.47+0.61 (9- 10) which improved to 1.47+1.02 (1-4) at 2 weeks
then 0.31+0.47 (0-1) at 6 weeks and 0.42+0.50 (0-1) at final

Table 3. Surgical variables, satisfaction outcome variables, and
complications

Variable Value
Second surgery technique
Single-level open TLIF 19 (100)

Operative time (min)
Estimated blood loss (mL)

69.47 +17.39 (44-110)
203.42 +21.82 (180-235)

Biopsy histopathology
Discitis 8 (42.10)
Granulation 2 (10.52)
Nonspecific inflammation 9 (47.36)
Intraoperative macropathologic view
Granulation (gray/pink) 2 (10.52)
Loose dry disc like tissue 9 (47.36)
Pus 8 (42.10)
Cage/bone graft
Bone graft 3(15.78)
Cage 16 (84.21)

Length of hospital stay (day) 5.10+0.65 (4-7)
Complications
Dural tear

Sinus

2(10.52)
1(5.26)

Values are presented as number (%) or meantstandard deviation (range).
TLIF, transforaminal lumbar interbody fusion.

Average preoperative and postoperative scores

100% -

90% -

80%

70%

60%

50%

40%

30%

20%

10%

0%

Day 0

Day 14

M Leg pain VAS

0.3

Day 25 2 Years

Back pain VAS M ODI

Figure 1. Bar graph representing the preoperative and postoperative scores. VAS, visual analogue scale; ODI, Oswestry Disability

Index.
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follow-up (VAS score bar diagram Figure 1). The preoperative
ODI score was 87.01+7.70 (73.33-97.78) which improved to
7.36+8.14 (0-26.67) at final follow-up. The functional outcome
is tabulated (Table 4) (Figure 2,3). The CRP was monitored for

Table 4. Postoperative functional outcome scores

progressive reduction and normalization at 8 to 10 weeks in all
the patients. In our cases all the culture-specific treated (n=10)
and empirical treated (n=9), responded (100% infection cure).
None needed a change of regimens and neither of the empiri-
cal cases warranted anaerobic treatment. The final radiological
outcome was fusion with no screw loosening/broken implant,
the stabilized segment showed the static position of cage with

Variable Mean +SD (range) . . .
Follow-up (mo) 52,94+ 13.66 (28.00-71.00) appreciable intercorporeal bone formation as assessed on
Preoperative ODI 87.01+7.70 (73.33-97.78) static and dynamic radiographs. Three minor complications

7.36+8.14 (0-26.67)
9.42 £ 1.42 (7.00-12.00)
2.6+0.47 (2.00-3.00)
1.10£0.35 (1.00-2.00)

Final follow-up

Resumption of basic ADL (day)
Resumption of job ADL (mo)
Patient Satisfaction Index

occurred. An incidental dural tear in 2 patients, which healed
spontaneously. This was assessed on static and dynamic ra-
diographs (100% fusion). A PubMed search of database results
displayed 259 studies, out of which 5 were included.

SD, standard deviation; ODI, Oswestry Disability Index: ADL, activities of
daily living.

Figure 2. (A) T2-weighted sagittal magnetic resonance imaging (MRI) of a female patient with an annular bulge at L4-5. Trans-
foraminal endoscopy in the index surgery. (B-D) T2-weighted sagittal, T1-weighted sagittal, and T2-weighted axial MRI showing
an endoscopic view at 3 weeks postoperatively of spondylodiscitis with end plate changes, collapsing disc space, vertebral body
edema and wet facets. (E) Surprisingly, the radiograph showed lytic at the L5 level, and the patient underwent surgery primarily
without a dynamic radiograph by the interventionalist physician.

Figure 3. (A, B) Anteroposterior and lateral radiograph of the patient in Figure 1, who then underwent transforaminal lumbar in-
terbody fusion with bone grafting and culture-specific antibiotic treatment. (C, D) One-year anteroposterior and lateral radiograph
showing uniting healing at L4-5. (E, F) Five-year follow-up anteroposterior and lateral radiographs, showing consolidated stable
reconstruction with nonprogressive L5 lytic. The clinical result was excellent with occasional back pain due to lytic.
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DISCUSSION

The total reported incidence of postoperative spinal infection
varies from 0.7%-16% while POS incidence in MLD/OD is re-
ported as 0%-3.7% [28-30]. POSe following FESS TELD is a rare
complication. The reported POSe incidence in the method-
ological literature search we did as part of our study shows that
it is very less and reported to be from 0.12% to 1.72% [18,31-
34]. Infection can spread by hematogenous spread or by other
inflammatory causes in immunocompromised patients [35-
38]. Comorbid elderly, immunosuppression, renal failure, and
diabetes mellitus are some of the risk factors that cannot be
changed in POS pathogenesis, but obesity, smoking, invasive
catheter, and prolonged hospital timing are the ones that can
be changed [38-40]. Thorough, improved irrigation mixed with
saline, and antibiotics in TELD leads to reduced POSe [10,17].
Diagnosis can get delayed or difficult in early presentation, and
a high index of suspicion is needed [37]. Diagnosing discitis in
the postoperative spine is more challenging than detecting a
primary spondylodiscitis [41]. MRI is reliable in early diagnosis
of POSe though with many caveats [42,43].

Persistent severe back pain is present in most cases of POS
[21]. Clinical features of POSe are like primary POS. Back pain
and fever are usually predominant. Neurological deficits, and
sphincter loss occurs occasionally. Pain is more at night rather
than daytime. Physical examination shows localized spinal ten-
derness, muscle spasms, and limitations of spinal movements
[18,40,44]. Elevation in the ESR and CRP are routine markers

Table 5. Published literature on POSe

of spine infection. CRP is proven to be superior to ESR as it is
reported that the reaction time of CRP is lesser than ESR [30,45].
The diagnosis of POS is often complex as its management, but it
should be diagnosed on the accurate judgment of the surgeon/
clinician [46]. All our patients had classic POS features (100%).
The organisms found in POS after open surgery are mainly but
not limited to; gram-positive aerobic cocci: Staphylococcus au-
reus, Streptococcus pyogenes, Coagulase-negative staphylococ-
ci, Other streptococci, Enterococcus spp; gram-negative aerobic
bacilli: Escherichia coli, Proteus spp, Pseudomonas aeruginosa,
Klebsiella pneumonia, Enterobacter spp, Salmonella spp, Ser-
ratia marcescens; Anaerobic bacteria: Propionibacterium spp,
Bacteroides fragilis, Pepto streptococcus spp [41,47,48]. There
are few reports of published literature on POSe which mentions
about the organism and are tabulated (Table 5) [17,31-34]. In
most of the studies of TELD the type of organism was not re-
ported in the literature [35,49,50]. In our series Mycobacterium
tuberculosis (MTB) was present in 1 case. Three cases of POS
due to MTB are reported in English literature [51-53]. It was
noted that the cases of MTB culture-positive cases in our series
were operated at rural centers for the index LDH surgery, based
on poor quality MRI images of 0.5 Tesla machines. This was
carried out within 10 days of the presentation without probably
adequate conservative trial. In high probability, it can be spec-
ulated that it may be an early presenting tuberculous infection
itself, which was not picked up by the MRI radiologist and op-
erating interventionist. In our study also we found no different
organism than the organisms in POSe reported in literature

No. of total
L : . Responded to
Sr. No. Study Specialist pat;;;r;ites{]Ft’g)Se Organism management Brace  Bedrest Follow-up Outcome
1 Ahnand Lee  Neurosurgeon  9,821/12  Escherichia coli(1), Pseudo-  (a) Antibiotic NC NC NC The mean ODI
[17] monas putida (2), Pseudo- only (n=4) improved from
monas aeruginosa (4), Esch- (b) SD (n=2) 60.4% + 19.4%
erichia cloacae (2), Staphy-  (c) ALIF (n=6) 10 29.3% + 15.4%.
lococcus epidermidis (1), co-
agulase-negative Staphylo-
coccus (2), no growth (2)
2 Kim [31] Neurosurgeon NC/1 Escherichia coli ALIF NC NC NC NC
3 Sharma et al. Spine surgeon 116/2 Staphylococcus aureus (a) Antibiotics + +4 Weeks 3 Months NC
[32] only (n=1)
(b)SD (n=2)
4 Choi et al. [33] Neurosurgeon 7,184/9  Pseudomonas(2), Acineto-  (a) Antibiotic NC NC NC NC
bacter(1), Escherichia coli ~ onlyn=4
(1), Enterobacter (1), coagu-  (12.8 weeks)
lase-negative Staphylococ- (5) SD (n=1)
cus (1), no growth (1), no () AUF (h=4)
culture (2) ¢ n=
5 Yoriikoglu Neurosurgeon 835/1 Pseudomonas aeruginosa SD NC NC NC NC
etal. [34]

POSe, postoperative spondylodiscitis; NC, not classified; ODI, Oswestry disability Index; ALIF, anterior lumbar interbody fusion; SD, surgical debridement.
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(Table 2) and regular POS.

Nosocomial seeding can be due to a lack of care in the steril-
ity of the instruments and direct contamination of instruments
[17,33]. Wrong placement of the needle or accidental bowel
penetration with a steep angle and organism introduction
while repositioning to disc target is a causal suggested by Ahn
and Lee [17]. Direct skin contamination as the needle advanc-
es is a possibility. Rigid endoscopes are heat sensitive. Hence,
the instrument cannot withstand the temperature. Therefore,
using Ethylene oxide is the best method for the sterilization of
rigid endoscopes [54]. Being more delicate instruments, non-
autoclaving methods like cidex (glutaraldehyde) are frequently
used [55]. Cidex is a solution that is effective in killing microor-
ganisms from the surface of instruments and has a broad-spec-
trum antimicrobial activity and is reliable for killing vegetative
bacteria, fungi, and viruses [56]. Before sterilizing the endo-
scopes, the endoscopes should be first dismantled, precleaned
with disinfectant, and then dried [57]. There are guidelines
suggested for optimizing endoscope reprocessing to achieve
optimal outcomes [58,59]. Exposure to surgical draping, longer
operation time, and continuous in-out movement of the en-
doscopes/image intensifier has also been held responsible for
POSe [17,33]. Other causes may include frequent and multitude
of instruments, external draping help from non-scrubbed assis-
tants, irrigation contamination, and surgical glove perforation
[17,33,44].

Biopsy and culture should be done before empirical treat-
ment in POS, and positive result for the organism is obtained in
75%-80% of patients. The false negative culture can be present
due to exposure to the antibiotics prior to biopsy. But biopsies
performed after the antibiotics exposure shows positive result
in only 50% of patients [40]. This was noted in our series also
with nearly 47.37% (n=9) culture negativity. In cases of empir-
ical treatment in these 9 cases also the outcome of infection
cure was achieved. In a case of community acquired infection
where culture sensitivity has not grown any organism, it is
presumed to have common gram-positive and gram-negative
organisms other than Methicillin-resistant Staphylococcus
aureus. To cover these group of organisms, board spectrum
2nd and 3rd generation cephalosporins are good empirical
choice to treat such community acquired infections in general
[60]. Computed tomogrpahy-guided biopsy or trocar biopsy is
commonly done [47,61,62]. Biopsy along with TELD itself as a
management of lumbar infectious primary spondylodiscitis, is
an effective treatment method in early cases (76%), and provide
higher bacterial diagnostic efficacy (90%) [47].

POS is treated primarily with immobilization and a combina-

https://doi.org/10.21182/jmisst.2023.00780

tion of antibiotics from 4 weeks to 24 weeks [61-65]. The time-
line and best technique for treating POSe are still up for debate.
The treatment plan for POS should be decided based on wheth-
er it’s early or late POS. A literature review by Rutges et al. [66]
compares the conservative and surgical techniques for treating
spondylodiscitis. The author reports that the antibiotic therapy
is safe and effective in the early period of the infection when the
antibiotics are given based on the targeted causative organism.
Though, by giving the antibiotic therapy, an additional surgery
was still required in 25%-55% of the reported cases of POS.
The failure rate in the surgical outcome of POS was reported
to be 2%-5% [66]. Surgical options for patients with POSe can
vary from re-TELD debridement to fusion. TELD irrigation can
provide immediate pain relief and a good outcome for patients
with POS [6,36,47,67]. A key point should be noted that if the
patient does not respond well to the antibiotic therapy in the
early period, the surgeon should go for the surgical intervention
because in the late period, the infection will affect the mechan-
ical stability of the disc [17-18,33]. Mechanical dysfunction is in
all probability the point of no return in the conservative care of
POS. Patients’ disability may last well over few months before
the natural history of spontaneous healing can be achieved [68].
In POSe or any POS, surgeons may have a less threshold for re-
surgery in a patient operated at another institute. An approach
with more patience in their own operated patients is a possi-
bility and they may strikingly continue protracted conservative
care. In all the POSe patients (n=19), TLIF was operated by us
but, they all were other institute operated index TELD surgery.
We took the call for active intervention in the presented pa-
tients at an average of 24.42 duration days. All the patients were
in a higher order of disability (ODI, 87.10; back pain VAS, 9.4).
But strikingly no biopsy was previously done in the patients
presented to us by the primary physician, again showing up
the unrecommended empirical therapy approach which may
not work. The recent consensus paper developed by a working
group of the American Society of Pain and Neurosciences has
commented that many of the procedures made for spine sur-
geons are becoming more facile after getting into the hands of
interventionist [69]. Complications such as colitis, renal failure,
and allergic reactions can also occur due to empirical antibiot-
ics side-effects and antimicrobial resistance is another looming
problem [70,71]. In our study, TLIF was done in all patients as
it achieves a single-stage fusion through only a posterior ap-
proach. Recently, multiple retrospective studies have reported
greater improvement in sagittal alignment with instrumenta-
tions [72]. TLIF technique may be the best familiar pathway to
achieve complete debridement, access the disc space, remove
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an avascular disc, achieve circumferential fusion, and avoid the
unfamiliar anterior approach [21,23,73-76]. In our series of 19
patients, we achieved reasonable mean operative time, EBL,
less LOH, fewer complication rates, and quick improved back
pain VAS (Tables 3, 4). The cured infection, fusion segment
(100%), and improved ODI at average final follow-up of 52.94
months, proves TLIF to be a very reasonable approach for the
management of POSe (Figure 1).

None of the studies in POS mention the resumption of basic
ADL or going back job timeline [39,62,63,77,78]. Resump-
tion to basic activities and job was assessed in our study and
reasonable early return were noted in all patients. Patients
with disc space infection progress to spontaneous interbody
fusion within a period of 6 to 12 months [61,66]. The conser-
vative treatment should be given for not more than 3-4 weeks
because delaying the ambulation and productivity can have
long-lasting impact on the patient in various forms of disability,
and psychological dysfunction as a burden of cost. Multiple
studies from the literature have supported the aggressive sur-
gical approach in managing these patients [22,24,65]. Earlier in
orthopedics and spine, the use of implants in the presence of
infection was greatly feared. However, there is now abundant
literature that supports the safe utilization of implants even in
the presence of infection. [79-81].

FESS needs standards of endoscope reprocessing and surgi-
cal re-training to be followed stringently [56,67]. That is why its
suggested for all surgeons and pain interventionists to follow
the same standards. To maximize the relevance of this study to
the general spine surgical practice the author recommends, an
approach of repeat TELD in early weeks of POSe with biopsy
specific antibiotic treatment. In failure to respond by relief in
pain and infection markers in a further fortnight, especially if a
mechanical pain has set in, then a decision of fusion should not
be delayed. Early inappropriate action, inaction, not offering
indicated surgery, implicit bias, subjective decision making
rather than objectivity, all will pave the way for Artificial intelli-
gence in near future [82].

There are many limitations to this study. It can be argued that
the study was conducted in a surgical population with the very
small numbers in this study. True incidence of POSe cannot
be calculated. But equally or bigger number of patients may
be getting better at the hands of other surgeons and interven-
tionist with primary or secondary POS surgeries or with even
empirical treatments. This study did not examine the details
of antibiotic treatments, neither given empirically, nor the
ones given after the fusion. This was not a complete vertical

study. The details of the index surgery diagnosis, images and
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the indications for surgery were not assessed as it was not the
focus of the study. But it was noted that one patient with lytic
spondylolisthesis was operated on by TELD by interventionist,
again pointing to deficiencies of training and interpretation of
images (Figure 2, 3). In our series, the index surgery of TELD in
8 patients were operated within 10 days of onset of symptoms.
Out of these, 9 patients were operated on by interventionist and
one by surgeon. This again points towards non-standardized
practice, and under attempted duration of conservative trial.

CONCLUSION

With the use of increasing TELD by surgeons and interven-
tionist in clinical practice, there is also an increase in related
complications though very less like POSe. It needs biop-
sy-based specific treatment. In nonresponsive cases, TLIF exe-
cuted timely can reduce the ordeal of long sufferings.
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