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Introduction

Spine infections are relatively rare, account for 2% to 
4% of bone infections but the incidence is increasing 
due to increases in life-expectancy, risk factors, and 
immunocompromised patients in recent years (1-3).

Most typical clinical manifestations of spine infection 
is back or flank pain with or without fever episode (1,4). 
Neurological deficit may be presented in patients with 

epidural abscess or advanced spondylodiscitis with spinal 
canal compromise. White blood cell (WBC) may not be 
elevated but C-reactive protein (CRP) and erythrocyte 
sedimentation rate (ESR) are usually high (1,4,5). Plain film 
may be normal in early stage until endplate destruction or 
vertebral body involvement appeared. Magnetic resonance 
imaging (MRI) is image study of choice with approximate 
high sensitivity and specificity (96% and 93%) (6-9). 
Delayed diagnosis and missed-diagnosis is not uncommon 
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in our daily practice. Treatment goal including obtaining 
causative microorganism promptly, appropriate antibiotics 
treatment, providing good spine stability and reduce 
complications as possible (10,11).

There are various treatment strategy including 
conservative treatment, CT-guided drainage and surgery. 
Conservative treatment includes bed rest, pain control 
and appropriate antibiotics and bracing. Average period of 
conservative treatment takes usually 3 months but patient 
sustain long period of back pain and disability even when 
infection has been controlled. Besides, prolong bed rest 
may decrease heart-lung function and ambulation capability 
for elderly patients. Moreover, failed conservative treatment 
is not uncommon in certain groups such as the elderly and 
immunocompromised patients. Surgical intervention is 
indicated when conservative treatment fails or neurological 
deficit appears (4,12,13).

Surgical approaches for spondylodiscitis are variable 
including anterior, posterior and combined approaches but 
optimal ones are still controversial (14-16). Traditionally, 
anterior open debridement, fusion followed by posterior 
instrumentation “Hong Kong operation” is gold standard 
to treat thoracolumbar spondylodiscitis (15,17,18).

In recent years, full-endoscopic debridement and 
drainage (FEDD) is gaining popularity because of following 
advantages: higher culture rate, lower anesthesia risk and 
minimally invasiveness (19-23).

Major advantage of FEDD over traditional anterior open 
surgery is that FEDD can be done under local anesthesia. 
Especially for elderly patients or those with multiple medical 
comorbidities who possess high risk undergoing general 
anesthesia (11,24). Besides, for patients whose infection 
focus located at thoracolumbar junction, traditional anterior 
open transpleural approach is relative major surgery and 
some major complications may encountered. Furthermore, 
many young surgeons may not familiar with this kind of 
surgical technique. Generally, FEDD possess less surgical 
wound pain, quicker patient recovery and less approach-
related complications.

Since 2006, more than 150 patients with spine infection 
underwent surgical treatment with open anterior-posterior 
surgery by author and his colleagues at Taoyuan General 
Hospital. Since early 2015, we have shifted our surgical 
procedure to FEDD as first choice. Here we report our 
surgical technique of FEDD and preliminary clinical 
outcome in 34 consecutive patients.

Methods

In our institute, “Early intervention and minimally invasive 
surgery” is our primary strategy to dealing with spine 
infection. “Early intervention” means that as long as we 
diagnosed patients as spine infection, FEDD was done as 
soon as possible. We think that early “surgical” intervention 
with “least-invasive” endoscopic procedure could have 
following advantages: obtaining bacterial culture as soon as 
possible, early pain control, less bone-cartilage destruction 
and possible less hospital stay. Compared to traditional open 
surgery, patients and their family have higher acceptance 
undergoing FEDD because of its less-invasiveness and less 
approach-related complications. Some patients decline 
any operation. In these cases conservative treatment with 
appropriate IV antibiotics treatment is initiated.

Classification and choice of surgical approach by endoscopic 
surgery

Based upon the location, spine infection could be classified 
into two major categories including anterior or posterior 
pathology. Anterior groups include discitis, spondylodiscitis, 
psoas abscess and “anterior” epidural abscess while posterior 
group possess “posterior” epidural abscess and paraspinal 
abscess. In some circumstances, patients may sustain both 
pathologies (Figure 1).

As we know, full-endoscopic transforaminal approach is 
originally designed to assess disc pathology. For anterior 
pathology group, transforaminal discectomy and drainage 
is an optimal approach targeting anterior column directly 
without destructing posterior structure. On the other hand, 
posterior (interlaminar) approach is suitable for “posterior” 
epidural abscess or paraspinal abscess.

In cases with both pathologies, we could utilize both 
approaches simultaneously. We suggest endoscopic spine 
surgeons should be familiar with both surgical approaches.

Surgical technique (author’s preference)

Transforaminal approach
There are two types of transforaminal approach including 
“inside-out” or “outside-in” approach. The inside-out 
technique, which was refined and popularized by Dr. 
Anthony Yeung, is that working sleeve was inserted directly 
into the disc space. This approach provides direct access to 
the inside structure of disc thus discectomy or debridement 
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could be done. After withdrawing of working sleeve and 
scope into epidural space, the structure “outside” the disc 
such as dura or nerve root, could be addressed.

On the other hand, “outside-in” approach combined 
with foraminoplasty is different. Other than direct into disc 
space, the docking point of sleeve is on the superior articular 
process (SAP) of “outside-in” approach. Foraminoplasty is 
utilized by rasper or endoscopic drill to enlarge foramen 
space after removing part of ventral facet and surrounding 
ligament. Discectomy or debridement of disc space (inside 
job) is performed after foraminoplasty.

Both of these two approaches could be used but “inside-
out” may be more convenient and easier in treating 
spondylodiscitis.

Patient was put in prone position with radiolucent 
operation table under local or intubated anesthesia. When 
the needle is introduced into involved disc space under 
fluoroscopic guidance, a negative-pressure syringe was 
adopted to see if pus was drained. The punctual needle 
should be advanced gradually and C-arm fluoroscopy should 
be checked more frequently to avoid too-deep puncture since 
the involved disc became softer comparing to normal disc.

When pus was drained, culture could be collected in 
this timing. Sometimes, the pus is too sticky to be drained, 
specimen could be collected after endoscope is inserted. 
The disc materials and necrotic tissue was debrided 
thoroughly by endoscopic forceps and flexible rongeurs and 

sent for pathology examination.
Dura and nerve roots could be checked and probed 

to ensure adequate neuro-decompression. After massive 
normal saline irrigation with or without beta-iodine 
solution, a 1/8 inch or 1/4 inch Hemovac drain (1/4 inch 
is preferred ) was placed into disc space. The depth of 
the Hemovac drain tip could be monitored under C-arm 
fluoroscopy.

If the involved disc space is narrowed (disc height 
less than 4 mm) or concomitant foraminal stenosis is 
accompanied, “outside-in” approach with foraminoplasty 
could be adopted (Figure 2).

This approach could utilized stating from thoracic to 
lower lumbar level although thoracic spondylodiscitis is less 
frequent compared to lumbar spine.

Trocar-rotating method for debridement of psoas 
abscess
If the patient sustained concomitant psoas abscess, we could 
debride psoas abscess simultaneously using “Trocar-Rotating 
Method”, which was innovated by author and his colleague 
(Dr. HK Wu).

After finishing procedure within disc space, the 
endoscope was retracted just outside disc space where psoas 
muscle situated. The outer trocar “rotating” ventrally and 
laterally gradually with the endoscope in situ to seek for the 
psoas abscess. The tip of trocar should be monitored by 

Spine Infection Classification (Location)

1-diskitis
2-spondylodiskitis
3-“anterior” epidural abscess
6-psoas abscess

4-“posterior” epidural abscess
5-paraspinal abscess

Figure 1 Based on location, spine infection could be classified into two groups. Anterior group includes: discitis [1], spondylodiscitis [2], 
anterior epidural abscess [3] and psoas abscess [6]. Posterior group includes: posterior epidural abscess [4] and paraspinal abscess [5].
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Figure 2 A 65-year-old male, previously underwent L5/S1 laminectomy sustained intractable low back pain and fever. (A,B) Sagittal and 
axial view of lumbar spine MRI (T2WI) revealed L4/5 spondylodiscitis without end-plate destruction; (C) FEDD with transforaminal 
approach was used to debride disc space; (D) intraoperative scope view showed empty disc space with necrotic tissue and exposed endplate (*).
FEDD, full-endoscopic debridement and drainage.

C-arm fluoroscopy and do not advanced beyond anterior 
-vertebral -body -line in order not to injure great vessels. 
We could debride necrotic tissue and do irrigation within 
psoas muscle under endoscope. Movement of endoscope 
tip should be gentle and smooth not to injure surrounding 
structure such as ureter or lumbar plexus. After irrigation, a 
1/4 inch Hemovac drain was placed (Figure 3).

Interlaminar approach
For patients with posterior epidural abscess or paraspinal 
abscess, posterior interlaminar approach is an optimal 
approach. My preferred method is “two portal” approach. 
In cases of posterior epidural abscess, first portal was 
created and endoscopic burr was used to remove lower 
part of lamina. An endoscopic scissors was used to create 
an opening on ligamentum flavum. The opening was 
enlarged by scissors and kerrison punch for flavectomy. 
After flavectomy, pus will be encountered at epidural 
space and specimen could be collected. Another portal was 
created about 3 centimeters away from first portal and one 
low-pressure, flexible suction tube could be introduced 
to facilitate pus drainage. This technique is very useful in 
patients with multiple-level involvement. After drainage, a 
hemovac drain was placed.

Instrumentation

In uncomplicated cases with stable spine segment, 
FEDD without instrumentation is operation of choice. 
However, in complicated cases with segmental instability, 
instrumentation was suggested to provide better stability. 
Screws could be used either by traditional open method 

or MIS technique depends upon patient’s economy status. 
Decisions on posterior open surgery vs. MIS technique 
because of the health insurance system in Taiwan depend 
upon the patient’s economy status. Percutaneous pedicle 
screws system is not covered by health insurances in our 
country and patient are required to pay (about 3,000 
USD for 4 screws and 2 rods). Instrumentation could be 
performed simultaneously with FEDD procedure using the 
same prone position instead of changing from decubitus 
position when using anterior-lateral approach (Figure 4). 
This is time-saving and convenient for operation team.

Postoperative care

After surgery, appropriate intravenous antibiotics 
administration was continued. Laboratory examination 
such as WBC, ESR and CRP were followed periodically. 
Patients were put on bracing or corset and ambulation is 
encouraged. The total amount of fluid from hemovac drain 
was recorded every day. Hemovac drains were removed 
if the drained volume was less than 10 to 15 mL per day. 
Patients could be discharged if back pain and laboratory 
data improved. Continuous oral antibiotics intake and 
regular out-patient follow-up was arranged.

Clinical outcomes were assessed by physical examination, 
laboratory findings periodically, and imaging studies. 
Infection was controlled with the definition of afebrile and 
normal laboratory findings within one year follow-up.

Results

Since June 2016 to June 2018, 34 patients including  
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Figure 3 A 82-year-old female, previously received L3 vertebroplasty suffered from remarkable back pain, disability and fever. (A,B) CT-
scan showed L2/3 spondylodiscitis with left huge psoas abscess extending down to pelvic cavity; (C,D) FEDD with left transforaminal 
approach was used to debride L2/3 disc space and anterior vertebral bodies void first; (E,F) “Trocar-rotating technique” is shown. After 
leaving disc space, the endoscope was moved ventrally and laterally gradually with the endoscope in situ within psoas muscle. The tip of 
trocar should be monitored by C-arm fluoroscopy and do not advanced beyond anterior-body-line (white line); (G) Intra-op scope view 
within psoas muscle was showed and endoscopic forceps in situ. FEDD, full-endoscopic debridement and drainage.

B D
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Psoas muscle
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22 males and 12 females with average aged 62.3 years  
(21 to 82 years old) sustained spine infection were treated 
by FEDD. Twenty-eight patients belong to primary 
spondylodiscitis and 15 patients among them sustained 
concomitant psoas abscess. Five patients was post-
operative infection and one patient was mixed infection 
including lumbar spondylodiscitis, psoas abscess and 
multi-level posterior epidural abscess extending to 
cervical-thoracic spine (Table 1).

Operation level ranged from TL junction (T11/T12) to 
lumbosacral junction (L5/S1) while L3/4 and L4/5 were 
most frequent level (28/34=82%).

Twenty-six patients underwent FEDD surgery only 

while other 8 patients received additional posterior 
instrumentation. Regarding surgical approach, 32 patients 
underwent transforaminal approach to debride disc space 
and anterior vertebral bodies while 15 patients among then 
received “trocar-rotating method” to address psoas abscess. 
One patient underwent interlaminar approach for his L5/
S1 spondylodiscitis. Simultaneous transforaminal and 
interlaminar approach was utilized in one particular patient 
because of mixed spondylodiscitis and posterior epidural 
abscess infection. Average operation time (endoscope) was 
50 minutes (35 to 75 min) for each level.

There was no major intra-operative complication such 
as neurovascular injury or dura tear expect two patients 
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Table 1 Demographic data of total 34 patients

Variable No. of patients

Gender

Male 22

Female 12

Diagnosis

Primary spondylodiscitis 28

Psoas abscess 15

Postop infection (instrumented) 5

Mixed infection 1

Operation level of FEDD

T11/T12 1

L1/L2 4

L2/L3 8

L3/L4 15

L4/L5 13

L5/S1 1

FEDD, full-endoscopic debridement and drainage.

Figure 4 A 45-year-old male with underlying HIV infection and heroin user sustained low back pain without neurology. (A) Lateral spine 
plain film revealed L4/5 spondylodiscitis; (B,C) CT-scan of lumbar spine showed remarkable end-plate destruction. We performed L4/5 
transforaminal FEDD and open posterior fusion simultaneously for him; (D) Intra-op fluoroscopy showed one hemovac drain within L4/5 disc 
space (black arrow) and pedicle screws; (E) Clinical photo of patient’s back was shown. FEDD, full-endoscopic debridement and drainage.

sustained transient paresthesia and one instrument broken. 
Superficial wound infection was encountered in 2 patients 
and healed after local debridement.

Pos i t i ve  cu l ture  was  ob ta ined  in  27  pa t i en t s 
(27/34=79%) while gram-positive cocci (Staphyloccocci and 
Streptoccoi) are the most frequent pathogen (67%). Other 
microorganism includes E. coli, pseudomonas, Samonella, 
tuberculosis and non-tuberculosis mycobacteria (NTM).

A m o n g  3 4  e n r o l l e d  p a t i e n t s  w i t h  m i n i m u m  
12 months follow-up, infection was controlled in 28 patients 
(28/34=82%). Among these 6 patients with infection 
recurrence, two patients underwent repeat FEDD surgery 
and other 4 underwent open revision surgeries. Those 
who received repeat FEDD revealed relative stable spine 
segment without remarkable endplate destruction. Repeated 
FEDD surgery was performed via the previous approach 
and there were no approach-related complications. It is 
noticeable that these 6 unsuccessful cases, three of them 
were HIV positive carrier using heroin and other 3 were 
post-op infection with implants retention.

Overall, the 28 patients who successfully treated with 



421Journal of Spine Surgery, Vol 6, No 2 June 2020

J Spine Surg 2020;6(2):415-423 | http://dx.doi.org/10.21037/jss.2020.01.04© Journal of Spine Surgery. All rights reserved.

FEDD were satisfied with the clinical results. Back pain 
or flank pain improved a lot usually within one week 
postoperative period. Patients who underwent FEDD 
surgery only without instrumentation experienced little 
surgical wound pain and none of them need morphine 
consumption. At the final follow-up period, 3 patients 
underwent subsequent revision posterior fusion surgery due 
to persisted back pain due to unstable spine segment. Two 
patients expired due to heart failure and terminal cancer 
illness at postoperative 6 weeks and 14 weeks. No recurrent 
infection was found among these patients during at least  
12 months.

Discussion

Spine infection involves variously, from disc space to spinal 
canal and even spreading systemically. High morbidity 
or mortality rate may potentially exit if not treated well. 
We think early intervention with endoscopic surgery 
could obtain early pain control, less approach-related 
complications and earlier recovery.

In our series, 34 patients receiving FEDD surgery 
yielded high culture rate (79%) and good infection control 
rate (82%). Low intraoperative complications and approach-
related morbidity was also evident. Surgical wound pain 
was reduced remarkably compared to open surgery and no 
morphine consumptions postoperatively because of small 
incision wound (8mm) by endoscopic surgery.

Our result is similar with one meta-analysis and systemic 
review by Mao et al. (25). The pooled event rate was 82% 
(95% CI: 75–88%) for positive bacteria culture, 81% (95% 
CI: 73–87%) for pain control satisfaction, and 21% (95% 
CI: 15–29%) for reoperation.

Numerous literature citations showed FEDD has higher 
biopsy success rate (20,26,27). Furthermore, Yang et al. (28)  
has proven that FEDD surgery yields higher culture rates 
than CT-guided biopsy (90% versus 47%). Similarly, our 
patients receiving FEDD surgery revealed high culture 
rate (79%). Compared to CT-guided biopsy using smaller 
puncture needle, endoscope has larger-diameter working 
portal (at least 3.7 mm). Other than blind procedure, 
FEDD surgery could collect more specimens including 
disc materials and necrotic tissue by endoscopic forceps and 
ronguers under direct vision. Besides, some microorganism 
could also be washed out by normal saline. We think that 
is why FEDD surgery is more successful in identifying the 
infectious agent than CT-guided biopsy because of above 
reasons.

However, it is noticeable that 6 failure patients 
in our series were more complicated initially. Three 
patients were HIV carrier and heroin users belonging 
to immunocompromised group. The other 3 were post-
operative infection with previous instrumentation in situ. 
FEDD surgery in these special groups of patients had 
higher failure rate in our study. In Yang’s study, he report 
65% success rate using FEDD treating instrumented 
lumbar spine infection in 20 patients (29). Infection 
-control rate of instrumented patients was lower than that 
of primary spondylodiscitis (65% versus 86%) in Yang’s 
other report (19). When dealing with these patients, we 
should inform patients and family about possible higher 
failure rate.

Two patients with infection recurrence underwent 
repeated FEDD surgery because of preserve spine stability. 
Secondary endoscopic surgery was performed via previous 
small operation scar and operation time was similar 
compared to first FEDD. During operation, minimal soft 
tissue fibrosis and scar was encountered. This minimal 
invasiveness of revision surgery is another advantage of 
FEDD. On the other hand, revision surgery for previous 
open anterior approach may be associated with higher 
approach-related complications.

We endoscopic surgeons should be familiar with both 
transforaminal and interlaminar approach since spine 
infection could be located in various location. As for psoas 
abscess debridement, “trocar-rotating technique” is a 
safe and effective method. For patients sustained more 
advanced infection with bone destruction, instrumentation 
should be added for better spinal stability. Different from 
traditional two -staged operation, we could do posterior 
instrumentation simultaneously with FEDD surgery using 
the same prone position. For those with long anterior 
column defect, however, anterior debridement and fusion 
is still necessary. We spine surgeons could not omit this 
important surgical technique.

Not only for patient-safety, we also concerned about safety 
of surgery team members. Some young patients sustained 
spine infection because of being intravenous drug users (IDU) 
with or without HIV infection. In this situation, surgeons and 
colleagues are exposed to high risk of contamination during 
surgery. Operation with endoscopic surgery, this kind of risk 
is less than open surgery.

Conclusions

Finally, FEDD is a safe and effective procedure treating 
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various kinds of spine infection especially at lumbar spine 
area. We hope that, FEDD surgery will be the first-line 
surgery method to treat lumbar spine infection globally in 
the near future. More studies in large controlled trials on 
comparing the efficacy of conservative therapy, FEDD, and 
open surgical intervention are necessary. 
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