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a
g OPERATIVE TECHNIQUE

Full-Endoscopic Transforaminal Debridement and
Decompression for Brucellar Thoracic Spinal
Epidural Abscess: A Minimally Invasive Alternative
to Open Surgery

Tong Wu, MD &, Da Liu, PhD, MD 2, Fan-he Meng, PhD, Jing-han Lu, PhD, Zheng Fan, MD

Department of Orthopedics, Shengjing Hospital of China Medical University, Shenyang, China

Objective: Thoracic spinal epidural abscess (SEA) is a rare but dangerous condition, and traditional surgical methods
are accompanied by extensive trauma and approach-related complications. Here we introduce the technique of full-
endoscopic transforaminal debridement and decompression and evaluate its feasibility for treating brucellar
thoracic SEA.

Methods: We performed thoracic full-endoscopic transforaminal decompression and debridement on two patients with
neurological deficits caused by brucellar SEA, which is mainly composed of granulation tissue rather than pus. Postop-
erative MRI was conducted to confirm the presence of any residual abscess compressing the nerves. Frankel grading
was employed to assess the recovery of neurological function, and complications were documented.

Results: There were no occurrences of dural tear, postoperative hematoma, or pulmonary complications. Their neuro-
logical function had significantly improved after surgery, and postoperative MRI confirmed no residual abscess com-
pressing the spinal cord. During the 2-year follow-up, one patient achieved complete recovery (from Frankel-C to
Frankel-E), while another patient improved from Frankel-A to Frankel-D. Neither patient experienced infection recur-
rence, instability, nor kyphotic deformity.

Conclusion: We described the novel application of transforaminal endoscopic surgery in brucellar thoracic granuloma-
tous SEA and preliminarily indicated the feasibility of this technique as a minimally invasive alternative to open

surgery.
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Introduction
B rucellosis, a zoonotic disease caused by brucella bacteria, is
a public health problem in many developing countries."
The primary therapeutic modality for spinal brucellosis involves
the concurrent administration of antibiotics, although the opti-
mal combination of antimicrobials and the duration of treat-
ment remain indeterminate.> Brucella-induced thoracic
epidural abscesses are rare but dangerous conditions, necessitat-
ing prompt surgical intervention.’ Due to the narrow thoracic
spinal canal, the compression primarily affects the fragile spinal

cord rather than the cauda equina and blood supply to the tho-
racic region, thoracic spine surgery faces greater challenges and
is associated with poorer prognoses.” Additionally, brucellar
epidural masses frequently consist predominantly of infectious
granulation tissue rather than pus. The robust granulation tis-
sue poses challenges for thorough debridement and is acknowl-
edged as a significant predictor of residual or recurrent spinal
epidural abscess (SEA).”®

Traditional surgical options for thoracic SEA, espe-
cially procedures targeting the ventral aspect of the spinal
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cord, such as the transpedicular approach and extrapleural
approach, may require extensive musculoskeletal trauma,
accompanied by longer recovery time and higher complica-
tion rates.”'® The complication rate of anterior thoracic sur-
gery has been reported to be between 10% and 50%,
including major vascular and nerve injuries, pulmonary col-
lapse, and empyema.'"'? On the contrary, endoscopic spinal
surgery (ESS), although most commonly used for lumbar
degenerative pathology, provides a minimally invasive option
to access the disc space and anterior epidural space, making
this  approach  appealing for  treating  thoracic
spondylodiscitis.'>~'® However, there are few reports on ESS
for thoracic SEA. Here we introduce the technique of full-
endoscopic transforaminal debridement and decompression
for brucellar thoracic SEA (mainly composed of granulation
tissue) and present two typical cases. The purpose of this
study is to explore the feasibility of this minimally invasive
endoscopic technique as an alternative to traditional debride-
ment and decompression surgery for the treatment of SEA.

Surgical Technique

Anesthesia and Position

The surgery can be performed under general anesthesia or
local anesthesia with conscious sedation. The following
describes the surgical technique under local anesthesia. The
patient was placed on the operating table in a prone position.
Dexmedetomidine hydrochloride was pumped intravenously
to keep the patient lightly to moderately sedated.

Working Portal Establishment

Before disinfection, we located and marked the target level
and puncture trajectory through fluoroscopy. The puncture
trajectory was planned on the axial MRI preoperatively
(Figure 1A). We injected local anesthetic (mixture of 0.5%
lidocaine and 0.25% ropivacaine) into the deep fascia and
peri-foraminal area, and inserted an 18G spinal needle
targeting the lateral aspect of the articular process under
fluoroscopic guidance. After making an 8 mm skin incision,
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a dilator with a blunt tip was advanced to the extraforaminal
area. The working cannula and endoscopic system
(SPINENDOS GmbH, Munich, Germany) were then intro-
duced (Figure 1B,C).

Visualized Foraminoplasty and Partial Laminectomy
Bipolar electrocoagulation was used to expose bone anatomi-
cal structures (Figure 2A). Under the endoscopic vision,
foraminoplasty and partial laminectomy were performed
using visualized trephine and high-speed burr (Figure 2B).
Part of the facet joint, the upper edge of the pedicle and
transverse process, and part of the lamina were excised as
needed. For the upper and middle thoracic spine, rib head
resection may be required due to the partial coverage of disc
space. The bony structures should be adequately removed to
achieve sufficient exposure of the extradural space and flexi-
bility of instruments. The combined use of an endoscopic
visual ring saw and a high-speed burr allows efficient and
safe decompression of bony structures.

Debridement and Decompression

After removing the ligamentum flavum, the working cannula
was placed into the spinal canal gently, and a large amount
of inflammatory granulation tissue was flooding the endo-
scopic view. Careful exploration revealed that the dural sac
was severely compressed by proliferating granulomatous tis-
sue (Figure 3A). Brucellar epidural masses are mainly com-
posed of granulation tissue. The interior of the granuloma
may be compartmentalized, with not a substantial amount of
pus, and some lesions may lack pus. Then we gently dis-
sected and removed the granulation tissue with a nerve hook
and grasping forceps (Figure 3B). Care should be taken to
prevent tearing the dura, as epidural adhesion may be pre-
sent. When removing granulation tissue near the dura mater,
gentle manipulation is crucial. Begin by using a nerve hook
to separate the granulation tissue from the dura mater.
Before using tools like nucleus forceps to grasp the granula-
tion tissue, ensure that the connection between the
granulation tissue and the dural sac has completely loosened

FIGURE 1 (A) The puncture trajectory (arrow) is measured on preoperative MRI axial view. (B, C) Intraoperative fluoroscopy confirms that the tip of

the working cannula is touching the lateral border of the facet joint.
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FIGURE 2 (A) The bony anatomy is exposed
after soft tissue dissection. (B) Part of the
superior articular process is resected under
direct vision using a visualized trephine. IAP,
inferior articular process; IF, intervertebral
foramen; SAP, superior articular process.

FIGURE 3 (A) The spinal cord is compressed by granulomatous tissue in the epidural space. (B) Excision of granulation tissue using endoscopic
grasping forceps. (C) The pulsating dura mater floats freely in the irrigation solution after decompression.

to prevent dural tearing. Patient’s feedback can help identify
and protect nerves and dura mater. The standard for suffi-
cient decompression is that the dural sac is not compressed,
especially with no deformation or indentation at the proxi-
mal and distal ends, and the dural sac restores autonomous
pulsation and fluctuates with water pressure (Figure 3C).
Finally, a drainage tube with negative pressure was placed
through the working portal. The excised tissues were sub-
jected to microbial culture and pathological examination.

lllustrative Cases
he review and reporting of the two cases were approved
by the institutional ethics committee (KYCS2023440)
and with the consent of the patients themselves.

Case 1

A 50-year-old shepherd presented at a local hospital with
symptoms of back pain, fever, and night sweats. A Rose Ben-
gal test and a serum agglutination test (SAT) with a titer of
1/160 vyielded a diagnosis of brucellosis. The patient

commenced a three-week antibiotic regimen, comprising
200 mg/day of oral doxycycline and 600 mg/day of rifampi-
cin, which alleviated the fever. Subsequently, however, the
patient developed difficulties with walking and urination.
Magnetic resonance imaging (MRI) revealed a T6-7 spinal
cord compression caused by a hyperintense epidural mass
(Figure 4A,B). He was subsequently transferred to our hospi-
tal for advanced management.

Neurological examination revealed hypoesthesia
below the costal margin, 2/5 muscle strength in both lower
extremities, and weak contractility of the anal sphincter.
His neurological status was assessed as C-grade using the
Frankel grading system.'” Computed tomography
(CT) showed no osteolysis or deformity. On laboratory
tests, his peripheral white cell count was normal,
C-reactive protein (CRP) was 25 mg/L, and erythrocyte
sedimentation rate (ESR) was 48 mm/h. We urgently per-
formed endoscopic debridement and decompression via a
transforaminal approach for him. Endoscopic exploration
revealed severe compression of the spinal cord by a mass
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FIGURE 4 Case 1: (A, B) Preoperative T2-
weighted MRI showing a hyper-signal epidural
mass with spinal cord compression at the T6-
7 level. (C, D) Postoperative 1-month MRI
confirming the disappearance of the epidural
abscess.

encompassing resilient infective granulation tissue and a
minimal quantity of purulent fluid. He continued with
3 months of drug therapy after surgery. No pathogenic
microorganisms were isolated from the specimen culture.
Pathological examination showed proliferative noncaseous
granulation tissue infiltrated by lymphocytes.

The muscle strength of lower limbs increased to grade
4 immediately after the surgery. Postoperative 1-month MRI
confirmed the disappearance of the epidural abscess
(Figure 4C,D). Outpatient examination at postoperative
3 months showed complete neurological recovery
(Frankel-E). Until the last follow-up (26 months), no infec-
tion recurrence, residual back pain, spinal instability, and
kyphosis were observed.

Case 2

A 57-year-old female farmer presented at a local hospital one
month ago with fever and back pain. Her recent consumption
of fresh dairy products was noted. Serological testing returned a
positive result, with a serum agglutination test (SAT) titer of
1:320, confirming a diagnosis of brucellosis. She was prescribed
a course of antibiotics, consisting of oral doxycycline
(200 mg/day) and rifampicin (600 mg/day). Approximately one
week ago, she began to experience progressively worsening
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motor weakness and urinary incontinence. Magnetic resonance
imaging (MRI) revealed an anterior epidural abscess causing
spinal cord compression at the T8/9 level (Figure 5A,B). Conse-
quently, she was urgently transferred to our hospital for further
treatment.

Neurological examination revealed paraplegia below
the inguinal level (Frankel-A). Laboratory tests showed
hypoproteinemia (29 g/L), elevated ESR (60 mm/h), and
CRP (120 mg/dL). She underwent urgent full-endoscopic
debridement and decompression. Following the operation,
she continued to receive antibiotic treatment for 3 months.
No pathogenic bacteria were found in sample culture. Patho-
logical examination showed proliferative granulation tissue
infiltrated by inflammatory cells.

One week after surgery, she was able to control urina-
tion autonomously. The strength of some lower limb muscles
recovered to grade 2, and she could move her legs horizon-
tally on the bed. One month after surgery, the follow-up
MRI showed no residual epidural mass compressing the spi-
nal cord (Figure 5C,D). The patient could ambulate with a
walker at postoperative 3 months. One year after surgery,
her neurological status was rated as Frankel-D. There was no
kyphosis, spinal instability, or residual back pain during the
follow-up (24 months).
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Discussion

ue to the favorable response of Brucella species to anti-

biotics, several cases of Brucella-related SEA successfully
treated with pharmacotherapy have been documented in the
literature.'” ™" The authors contend that patients with intact
neurological functions should receive systemic antibiotic
therapy under close monitoring. It is imperative to recognize
that some patients might experience sudden neurological
impairments during pharmacological treatment, as exempli-
fied by the two cases reported herein. Once neurological defi-
cits occur, surgical intervention should be performed at the
earliest opportunity, because early decompression is associ-
ated with more favorable outcomes.”>>* The treatment of
spinal brucellosis has a relatively high failure rate.* It is
essential to continue a 3-month course of medication post-
surgery in order to prevent the recurrence of infection or
transition to a chronic state.

Laminectomy is the most common procedure for
managing thoracic SEA. However, it carries the risk of post-
operative instability and kyphotic deformity, necessitating
supplementary internal fixation. Biomechanical studies have
indicated that even without evident anterior column dam-
age, laminectomy significantly reduces stability. The inter-
laminar fenestration offers a more limited approach,
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FIGURE 5 Case 2: (A, B) Preoperative T2-
weighted MRI showing an anterior epidural
abscess with spinal cord compression at the
T8-9 level. (C, D) Postoperative 1-month MRI
showed no residual epidural abscess
compressing the spinal cord.

minimizing its impact on stability. More importantly, it
proves challenging to expose and eradicate the ventrally
located lesions via the posterior approach, due to the
unfeasibility of mobilizing the thoracic dural sac.
Intraoperative ultrasonography has been employed as an
imaging modality in spine surgery.”>” The absence of the
subarachnoid space near the epidural collection and the
missing spinal cord pulsation under ultrasound indicates
incomplete decompression. Nevertheless, the efficacy of
ultrasonography in imaging ventral lesions remains con-
strained. Lohr observed that, despite the utilization of
intraoperative ultrasonography, 22.2% of patients necessi-
tated subsequent surgeries due to residual abscesses.”

Anterior approach enables direct access to the lesion,
thorough debridement, decompression, and curvature recon-
struction, representing the most effective method for spondy-
litis. However, considering the longer surgical time,
increased blood loss, and higher incidence of complications,
this method may be excessively aggressive for Brucella SEA,
which often does not involve severe vertebral destruction or
instability, unlike spinal tuberculosis.”**® In addition, the
patients in poor condition may be forced to undergo delayed
decompression or conservative treatment due to difficulty
tolerating these major spinal surgeries.
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Some minimally invasive attempts to treat epidural
abscesses have been described in the literature. Ran*’ and
Akbik™ respectively reported CT-guided and endoscopic
percutaneous drainage in the treatment of extensive suppura-
tive SEA with satisfactory results. However, solid abscesses,
which is consisted primarily of granulation tissue rather than
pus, are generally considered contraindications to this
procedure.

Much evidence suggests that endoscopic surgery is a
reliable alternative for treating spondylodiscitis.'*"'® Never-
theless, to our knowledge, there are no reports on endoscopic
management of Brucella thoracic epidural abscesses. Here,
we introduce the surgical technique of transforaminal full-
endoscopic treatment of Brucella SEA in the thoracic spine.
We believe that for patients with symptoms of myelopathy
or radiculopathy caused by thoracic SEA, regardless of the
severity of neurological impairment, as long as there are no
signs of instability, attempts can be made to perform
debridement and decompression under endoscopy. The
transforaminal approach is particularly suitable for cases
where the lesion is located on the ventral and lateral sides of
the spinal cord. The favorable outcomes of our two cases
demonstrate the feasibility of this technique as an alternative
to traditional open surgery. Compared to traditional surgical
methods, this technique has the following advantages. Firstly,
the lesion located ventrally can be directly accessed via a
transforaminal approach, reducing the trauma and risk of
anterior approach surgery. Secondly, debridement and
decompression can be performed under high-definition mag-
nification within the endoscopic field of view. Thirdly, it
maximally reduces iatrogenic injuries and lowers the risk of
route-related complications. Moreover, patients under local
anesthesia can provide real-time feedback, which can reduce
the risk of nerve injury and obviate the side effects of general
anesthesia, such as postoperative nausea, vomiting, and
delirium.

There are some tips about this technique. Firstly, deter-
mining the anesthesia method for surgery should take into
consideration the corresponding advantages and disadvan-
tages. Local anesthesia is more suitable for patients with mul-
tiple comorbidities and poor surgical candidacy. Patients
under local anesthesia can offer real-time feedback, mitigat-
ing the risk of nerve injury and avoiding the side effects asso-
ciated with general anesthesia, such as postoperative nausea,
vomiting, and delirium. However, patients may report
intense pain during proximal exploration due to irritation of
the intercostal nerve. Similar situations may also occur dur-
ing the removal of granulation tissue adhered to the surface
of the dura mater. On the contrary, general anesthesia can
provide intraoperative controlled hypotension to reduce
bleeding during endoscopy, a smoother surgical process, and
a better experience for both surgeons and patients. Secondly,
thoracic ESS is prone to segmental errors, so precise localiza-
tion is crucial. For beginners unfamiliar with the anatomical
structures under thoracic endoscopy, there might be a situa-
tion of losing direction. In such cases, repositioning through
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fluoroscopy is necessary to clarify the precise instrument
position. Additionally, it should be noted that granulation
tissue may be covered by a pseudocapsule, which may be
mistakenly thought to be the dura mater. In such cases, care-
ful identification should be made with a nerve hook. Under
endoscopic view, the granulation tissue appears deep red, but
there is minimal bleeding when removing the granulation
tissue. Once the dura mater is torn, infection may spread to
the central nervous system, resulting in severe consequences.
Therefore, the use of forceps to tear granulation tissue should
be approached with caution until the separation between the
dura mater and the lesion is confirmed with a nerve hook.

We recommend routine postoperative MRI follow-up.
If there is poor neurological improvement and MRI shows
residual or recurrent nerve compression, additional mini-
mally invasive or open surgery may be inevitable. Fortu-
nately, we observed improvement of neurological symptoms
in the early postoperative period in our cases. Nerve decom-
pression on MRI and the recovery of patients’ neurological
function indicate the feasibility of endoscopic decompression
treatment for SEA with severe neurological impairment. It
should be recognized that this technique is not applicable to
cases with signs of instability, such as severe bone destruc-
tion and kyphosis. Anterior column reconstruction and rigid
fixation are required to reconstruct stability at this
point.”*”*! However, spinal brucellosis is a relatively less
destructive process with significantly lower instability and
deformity incidence than pyogenic spondylodiscitis and spi-
nal tuberculosis.”** In spinal brucellosis, bone healing com-
mences nearly concurrently with the inflammatory process
and frequently leads to the formation of anterior bony protu-
berances and sclerosis. The vertebral bodies can maintain
integrity throughout the entire course. Typically, in chronic
Brucella spondylitis, the spine stabilizes through sclerosis
and osseous ankylosis, with rare occurrences of vertebral col-
lapse, angular deformities, or spinal convexity. In addition, if
the abscess is located on the dorsal side of the spinal cord,
an interlaminar approach may be a better choice. The effi-
cacy and safety of ESS for SEA need to be further evaluated
in prospective comparative studies with large sample sizes
and long-term follow-up.

Conclusion

We described the novel application of transforaminal
endoscopic surgery in brucellar thoracic granuloma-

tous SEA and preliminarily indicated the feasibility of this

technique as a minimally invasive alternative to open

surgery.
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