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Abstract: Objective: We present the case of a 26-year-old male with severe spinal tuberculosis of
the thoracolumbar region. The patient suffered from worsening back pain over five years, initially
responding to over-the-counter analgesics. Despite being proposed surgery in 2019, the patient
refused the intervention and subsequently experienced significant disease progression. Methods:
Upon re-presentation in 2022, mild involvement of the T12-L1 vertebrae was recorded by imaging,
leading to a percutaneous needle biopsy which confirmed tuberculosis. Despite undergoing anti-
tuberculous therapy for one year, the follow-up in 2024 revealed extensive infection from T10 to S1,
with large psoas abscesses and a pseudo-tumoral mass of the right thigh. The patient was ultimately
submitted to a two-stage surgical intervention: anterior resection and reconstruction of T11-L1 with
an expandable cage, followed by posterior stabilization from T8-S1. Results: Postoperative recovery
was uneventful, with significant pain relief and no neurological deficits. The patient was discharged
on a continued anti-tuberculous regimen and remains under close surveillance. Conclusions: This
paper presents details on the challenges of diagnosis and management of severe spinal tuberculosis,
with emphasis on the importance of timely intervention and multidisciplinary care.

Keywords: spinal tuberculosis; tuberculous spondylitis; surgical management; medical imaging;
expandable cage reconstruction; multidisciplinary approach

1. Introduction

The World Health Organization states in the Global Tuberculosis (TB) Report 2023
that more than 10 million people are diagnosed with TB every year, with more cases being
registered in developing countries [1]. Although extra-pulmonary involvement is far less
frequent than pulmonary TB, with an incidence estimated at around 10–15% of all diag-
nosed cases, spinal tuberculosis is the most common form of extra-pulmonary TB [2,3]. The
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diagnosis of extra-pulmonary TB should always be in the mind of the physician, especially
in high endemic regions and in patients with persistent musculoskeletal complaints [4].

Spinal TB is usually found in the thoracolumbar region, after dissemination from
the primary source, either hematogenous (frequent) or lymphatic, and can occur with or
without concomitant pulmonary infection [5]. While spinal TB has distinctive imaging
features that may allow for a high degree of diagnostic confidence, the gold standard for
the clinical diagnosis of TB is represented by cultures [6,7].

The infection causes vertebral destruction, which leads to spinal deformity and com-
pression of the spinal cord with further neurologic impairment and paralysis; however, this
can be prevented by a rapid and correct diagnosis followed by suitable and personalized
treatment [8].

Surgery aims to remove the infection, decompress the spinal cord, and provide sta-
bilization of the spine [9]. While defining spinal instability in TB-infected patients may
be challenging, several criteria such as younger age, pain, important deformities, or the
involvement of junctional areas have been proposed as determining factors [10].

2. Case Presentation
2.1. Brief Case History

A 26-year-old male patient presented with complaints of junctional thoracolumbar
back pain for the past 5 years, which was mild to moderate, but gradually increasing in
severity, with no history of trauma or other pathologies. There was no history of cough,
chest pain, or other related respiratory tract symptoms, no other pathologies present, no
relevant past medical history, and no other prior hospitalization or transfusion history. He
was immunized with the Bacillus Calmette–Guerin (BCG) vaccine, with a specific mark
present over his left arm. He was a non-smoker, non-diabetic, had normal blood pressure
and no history of alcohol abuse, AIDS, or other immunosuppressant disease, or treatment.

The patient was first diagnosed with under-documented spine pathology in 2019, for
which surgery was proposed in another unit, which the patient refused. He came to our
hospital in 2022 with mild involvement of the T12-L1 vertebrae for which he was referred
to a Magnetic Resonance Imaging (MRI) investigation. In January 2023, percutaneous
needle biopsy under fluoroscopy was performed and tuberculosis infection was identified
on both histopathological examination and microbiological culture; however, no Rifampin
resistance test was performed. On routine blood tests, a complete blood picture revealed
hypochromic, microcytic anemia with decreased Hb levels of 12.5 g/dL, as well as decreased
HTC 39/%, MCV 80.1/fL, and MCH 25.6/pg. The total WBC count was 7.49 × 103/mm3

with 39.1% lymphocytes. The Erythrocytes Sedimentation Rate (ESR) was 24 mm per
hour, the C-Reactive Protein (CRP) was 2.3 mg/dL (normal range 0–0.3 mg/dL), and the
Fibrinogen (FBG) level was 406 mg/dL (normal range 180–350 mg/dL).

At the previous presentation, the patient did not show any neurological or mechanical
symptoms, and the decision to start anti-tuberculous medication was made. The infection
was mainly at the T12-L1 level with minor involvement of the other lumbar levels and small
psoas abscesses present. The patient started the anti-tuberculous 4/4 7/7 treatment with
Rifampin 600 mg, Isoniazid 300 mg, Ethambutol 1600 mg, Pyrazinamide 2000 mg under
strict supervision and was monitored by the local Tuberculosis Center in the proximity of
his home. During treatment, the patient reported that his back pain decreased in intensity
from a visual analog scale (VAS) of 7–8 to VAS 3, but after the treatment was disrupted,
the back pain worsened rapidly. He did not report to our hospital for any post-biopsy
follow-up and we were not contacted by the local center.

In March 2024, the patient presented to our clinic for a check-up with a recent MRI
where severe progression of the disease was shown. The patient had extensive tuberculosis
involvement of the thoracolumbar spine from T10 to S1 with extensive abscesses in the
right and left psoas muscle and a large pseudo-tumoral mass on the anterior proximal right
thigh. The patient reported he had taken up to 1 year of anti-tuberculous treatment, with
a short pause of one month due to the severity of adverse effects caused by antibiotics,
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which he previously interrupted. At the second admission, the patient was afebrile and
hemodynamically stable. The patient presented numbness in both legs when standing, and
severe back pain during rest and movements, especially with twisting and bending, which
was partially relieved with over-the-counter analgesics. He denied fever, chills, or weight
loss. The patient’s VAS for thoracolumbar spine pain was as high as 7–8 points and the
Oswestry disability index (ODI) stated the quality of life was 36 points. The neurological
status was grade E on the American Spinal Injury Association (ASIA) scale [11].

2.2. Physical Examination

On general physical examination, the patient was anemic, with a body mass index
(BMI) of 23.4, pulse of 63 bpm, and blood pressure (BP) of 134/71 mmHg. During the mus-
culoskeletal system examination, thoracolumbar kyphosis was identified, with palpable
gibbus, local tenderness, and local percussion pain in the spinous processes (Figure 1a,b).
On neurologic examination, normal bulk, tone, and power in both lower limbs were re-
ported, with intact and normal reflexes, and intact sensation. A massive pseudo-tumoral
mass on the anterior and medial proximal right thigh was palpable, measuring approxi-
mately 20 × 20 cm, with fluid-like consistency, with no associated pain, intact sensation on
the affected thigh, and normal-colored skin; the lesion grew quickly in the last couple of
weeks and was suggestive of an abscess (Figure 1c).
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Figure 1. Clinical examination reveals thoracolumbar kyphosis deformity, with palpable gibbus
(a,b, white arrow). Large pseudo-tumoral mass on the anterior and medial aspect of the right thigh,
fluid-like consistency, representing an abscess (c, black arrow).

Respiratory, cardiovascular, gastrointestinal, and renal system examination revealed
no abnormal findings. Electrocardiogram and echocardiography were performed in order
to assess cardiac function and pulmonary functional and imaging tests were performed to
assess pulmonary status. The patient presented no other symptoms that would suggest
multifocal bone disease.

2.3. Laboratory Investigations

Blood tests were performed on admission. On routine tests, the complete blood panel
revealed hypochromic, microcytic anemia with decreased Hb levels of 12.9 g/dL, as well
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as normal HTC 40.9/%, decreased MCV 78.5/fL, MCHC 31.6/g/dL, and MCH 24.8/pg.
The total WBC count was 7.40 × 103/mm3 with 28.7% lymphocytes and 63.9% neutrophils.
The ESR was 13 mm per hour; the FBG level was 347 mg/dL. Renal function examination
showed urea 24 mg/dL, creatinine 0.72 mg/dL, and uric acid 4.7 mg/dL. Liver function
examination showed aspartate aminotransferase 23 U/L, alanine aminotransferase 26 U/L,
and albumin 2.3 g/dL.

2.4. Imaging Examinations

A radiographic examination was performed, with anteroposterior (AP) and lateral (L)
views of the thoracolumbar spine in a standing position. The spine radiographic exami-
nation showed massive destruction of T12 and L1 vertebral bodies. The kyphosis angle
was measured at 65 degrees in the sagittal plane, along with the pelvic parameters as fol-
lows: sacral slope = 26.1 degrees, pelvic tilt = 37.8 degrees, pelvic incidence = 64.8 degrees
(Figure 2) [12,13]. On routine imaging, no important abnormalities in the lungs were
identified (Figure 3).

Infect. Dis. Rep. 2024, 16, FOR PEER REVIEW  4 
 

 

Respiratory, cardiovascular, gastrointestinal, and renal system examination revealed 
no abnormal findings. Electrocardiogram and echocardiography were performed in order 
to assess cardiac function and pulmonary functional and imaging tests were performed to 
assess pulmonary status. The patient presented no other symptoms that would suggest 
multifocal bone disease. 

2.3. Laboratory Investigations 
Blood tests were performed on admission. On routine tests, the complete blood panel 

revealed hypochromic, microcytic anemia with decreased Hb levels of 12.9 g/dL, as well 
as normal HTC 40.9/%, decreased MCV 78.5/fL, MCHC 31.6/g/dL, and MCH 24.8/pg. The 
total WBC count was 7.40 × 103/mm3 with 28.7% lymphocytes and 63.9% neutrophils. The 
ESR was 13 mm per hour; the FBG level was 347 mg/dL. Renal function examination 
showed urea 24 mg/dL, creatinine 0.72 mg/dL, and uric acid 4.7 mg/dL. Liver function 
examination showed aspartate aminotransferase 23 U/L, alanine aminotransferase 26 U/L, 
and albumin 2.3 g/dL. 

2.4. Imaging Examinations 
A radiographic examination was performed, with anteroposterior (AP) and lateral 

(L) views of the thoracolumbar spine in a standing position. The spine radiographic ex-
amination showed massive destruction of T12 and L1 vertebral bodies. The kyphosis angle 
was measured at 65 degrees in the sagittal plane, along with the pelvic parameters as fol-
lows: sacral slope = 26.1 degrees, pelvic tilt = 37.8 degrees, pelvic incidence = 64.8 degrees 
(Figure 2) [12,13]. On routine imaging, no important abnormalities in the lungs were iden-
tified (Figure 3). 

 
Figure 2. Preoperative X-ray examination, anteroposterior (a) and lateral (b) views of the thoracol-
umbar spine. The angle of kyphosis measured 65 degrees in the sagittal plane. Pelvic parameters: 
SS = sacral slope, PT = pelvic tilt, PI = pelvic incidence. 

Figure 2. Preoperative X-ray examination, anteroposterior (a) and lateral (b) views of the thora-
columbar spine. The angle of kyphosis measured 65 degrees in the sagittal plane. Pelvic parameters:
SS = sacral slope, PT = pelvic tilt, PI = pelvic incidence.

Computed tomography (CT) with contrast media was performed in order to assess
the extent of the lesions and to perform preoperative planning (Figure 4). As the patient
had no other symptoms, we did not consider evaluation for multifocal bone disease.
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or other airway lesions (made with RadiAnt DICOM Viewer (Medixant, Poznań, Poland), https:
//www.radiantviewer.com (accessed on 19 July 2024)).
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An MRI with screening of the whole spine was performed in order to detect potential
infra-clinical lesions undetectable by CT and to evaluate the spinal cord status. The
MRI revealed signal anomalies in the T12, L1, and L2 vertebral bodies and posterior
elements, with destructive processes involving T12, L1, and L2 vertebral bodies, along
with large paravertebral lobulated soft-tissue collections, emerging from T11-T12 and
extending into the anterior and posterior epidural space, then fused into the bilateral
iliopsoas compartment (Figure 5).
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Figure 5. MRI of the spine: sagittal STIR image (a) reveals a prevertebral abscess (orange arrowheads)
extended to the presacral region (orange arrow) associated with the destruction of mainly T12 and L1
vertebral bodies, but with no apparent involvement of the spinal cord; coronal STIR image (b) shows
bilateral massive paravertebral abscesses (yellow arrows) communicating with the intervertebral
space on the right side (yellow arrowhead); transverse T2-WI (c,d) reveals destruction of the L1
vertebral body, with multiple encapsulated abscesses on both sides of the spine (yellow arrows) in
communication with the intervertebral space on the left side (yellow arrowhead).

2.5. Management and Surgical Procedures

The decision to operate was made and the patient agreed to undergo surgery. Because
of the severity of the infectious involvement and the complexity of the required surgery, a
multidisciplinary team of doctors was assembled to manage this case. During the board
meeting, the surgical approach options as well as options for reconstructing the spine were
reviewed.

After successful general anesthesia, with central venous catheter and artery access,
the patient was placed in a right lateral decubitus, with routine skin disinfection and
towel laying. With the help of a thoracic surgeon and a general surgeon, a left-sided
retroperitoneal approach was performed, with the skin incision centered over the 10th
rib, with detachment of the left crus and access to the thoracic cavity in order to expose
the T11, T12, and L1 vertebral bodies. The left-sided approach was chosen because of the
fewer risks presented by the mobilization of the aorta rather than the vena cava on the
opposite side. After the ligature of the segmental vertebral vessels, the resection of the
T11, T12, and L1 vertebral bodies was performed and an expandable cage filled with bone
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autograft mixed with vancomycin was positioned (Figure 6). The pathological material
evacuated from the psoas abscesses and the thoracic vertebral bodies involved was sampled
for histopathological examination and Giemsa and Ziehl–Nelson stains and cultures for
aerobic and anaerobic bacteria and fungi. Genetic and biological testing for tuberculosis
were also performed. After collecting the samples for the culture tests, the patient was
administered intravenous antibiotics. After the wound was thoroughly rinsed with normal
saline and no active bleeding was detected, a pleural drain was used and the incision was
sutured layer by layer.
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Figure 6. Intra-operative picture of the anterior aspect of the expandable cage used for reconstruction
of the T11, T12, and L1 vertebral bodies that were resected. The major vessels are retracted to the left.

The patient was then carefully placed in a prone position, routine skin disinfection
was conducted, and towel laying was performed. A posterior median longitudinal incision
was made, centered over the thoracolumbar spinous processes from T8 to L5. The skin,
the subcutaneous layer, and the fascia were cut layer by layer. After detachment of the
paraspinal muscles subperiosteally, a retractor was placed in order to preserve the operating
field. Transpedicular stabilization was performed with poly-axial pedicle screws connected
by rods, with posterior stabilization from T8 to S1. The L3-L4 and L5-S1 abscesses were
drained from posterior through the right L3 pedicle and the L5-S1 disc space, with debride-
ment of any macroscopically modified tissue, and the pathological tissue was sampled
for histopathological examination and to perform Giemsa and Ziehl–Nelson stains and
cultures for aerobic and anaerobic bacteria and fungi. Genetic and biological testing for
tuberculosis was also performed. After the wound was thoroughly rinsed with normal
saline and no active bleeding was detected, vancomycin powder was applied, a vacuum
drain was inserted, and the incision was sutured layer by layer. The right psoas and thigh
abscess were drained through a retrograde tube at the end of the surgery.

The patient was extubated in the following hour after the end of the surgery, monitored
in the intensive care unit for 48 h, and then stepped down to the common ward. Standard
AP and lateral views of the post-operative thoracolumbar spine as well as a CT examination
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of the spine in order to assess the correct positioning of all implants were performed
(Figure 7).
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for Rifampin resistance, which came back positive for tuberculosis infection and negative 
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Figure 7. AP (a) and lateral (b) X-ray views of the thoracolumbar spine, with T11, T12, and L1
vertebral body resection and reconstruction with expandable cage, along with posterior fixation from
T8 to S1 with pedicle screws and rods. Post-operative CT with virtual rendering (c) and maximum
intensity projection (d) for the assessment of the correct placement of the hardware. VRT made with
RadiAnt DICOM Viewer (Medixant, Poznań, Poland), https://www.radiantviewer.com (accessed on
19 July 2024).

2.6. Postoperative Management and Recovery

The antibiotic therapy with Linezolid 1200 mg and Levofloxacin 750 mg was continued
until the results from histopathological examination, stains, and cultures were ready. The
histopathological examination showed fibro-connective tissue with chronic inflammatory
cells, caseous necrosis and fragments of destructed bone trabecula, suggesting the diagnosis
of TB spondylodiscitis (Figure 8).

A molecular GeneXpert test was also performed in order to identify a potential gene
for Rifampin resistance, which came back positive for tuberculosis infection and negative
for any resistance. The patient was then put on standard anti-tuberculous treatment as the
assumption was that he was not adherent to the initial treatment.

The patient was stable, with no motor or sensory deficits after surgery. At 48 h after
surgery, he began mobilization with a thoracolumbar Hessing Brace and the help of a
rehabilitation and physical therapy specialist. Following surgery, the patient experienced
a decrease in the intensity of the thoracolumbar pain, and was able to walk without the
use of any assistive device. The patient remained afebrile and the wound healed without
complications. During the hospital stay, post-operative inflammation levels showed a
decreasing trend and the patient showed improvement in his clinical condition. He was
discharged 20 days after surgery, with a good clinical status, afebrile, hemodynamically
stable, and able to walk without the need for an assistive device. He was further referred
to the Institute of Tuberculosis and Lung Diseases for further continuation of the anti-
tuberculous treatment.

https://www.radiantviewer.com
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Figure 8. Histopathological examination in hematoxylin-eosin staining, ×10 (a,b), shows fibro-
connective tissue with chronic inflammatory cells, caseous necrosis, and fragments of destructed
bone trabecula, suggesting the diagnosis of TB spondylodiscitis.

At the 6-week follow-up, complete blood count, C-reactive protein, ESR, FBG and liver,
and renal function were assessed. The patient showed hypochromic, microcytic anemia
with decreased Hb levels of 9.7 g/dL, as well as decreased HTC 32.3/%, MCV 81.6/fL,
MCHC 30.2/g/dL, and MCH 24.6/pg and total WBC count of 5.07 × 103/mm3 with 38.5%
lymphocytes and 48.8% neutrophils. The ESR was 22 mm per hour and the FBG level was
384 mg/dL. Renal function examination showed urea 31 mg/dL, creatinine 0.69 mg/dL,
and uric acid 4 mg/dL. Liver function examination showed aspartate aminotransferase
25 U/L and alanine aminotransferase 44 U/L, and the C-reactive protein was 2.6 mg/dL.
Standard anteroposterior and lateral views of the thoracolumbar spine were performed.
The patient was afebrile, with a good clinical status, walked without the use of any assistive
device, with a thoracolumbar Hessing Brace, had mild thoracolumbar pain (VAS 2-3/10),
and continues anti-tuberculous treatment under strict supervision.

3. Discussions

Tuberculosis is still a high-prevalence infectious disease in under-developed and poor
countries, being a huge burden for the health and social economy [14]. Spinal tuberculosis
is the most frequent extra-pulmonary form and can have various presentation forms,
from simple and benign back pain to severe cases of rapidly installed paraplegia [15].
The most frequently affected area is the lower thoracic spine, followed by the upper
lumbar spine [16]. It is usually more frequent among the male population and people
with comorbidities, immunosuppression, and older age [17]. In contrast, our patient was
a young and active patient, without any known comorbidities or immunosuppression,
who had neither pulmonary TB symptoms nor any pulmonary lesions, and had no known
contact with a patient with active TB.

Patients with mild symptoms without neurologic impairment are treated with con-
ventional medical treatment [18]. This was also the case for our patient, who first received
anti-tuberculous treatment as his only complaint was back pain without any neurologic
deficit. After one year of conventional medical treatment and shortly after discontinuation
of oral antibiotics, the patient presented with aggravated back pain, along with the forma-
tion of cold abscesses. Indications for surgical treatment in such cases could be summed up
as follows: important vertebral destruction with kyphosis or large paraspinal abscesses,
spinal instability, severe back pain, with or without radiculopathy, or other neurologic
impairment [19]. Conversely, surgical treatment is recommended for patients with spinal
cord compression or severe deformities. The most appropriate surgical approach will be
chosen after thoroughly assessing the patient and their disease. The surgical approach
may vary on the affected area or the symptoms, as a patient with severe pain may benefit
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from a posterior stabilization only, whereas a patient with spinal cord compression is a
candidate for spinal decompression [20]. As was the case of our patient, spinal TB involving
the thoracolumbar region is a challenge from the biomechanical point of view [21]. In
our patient, because of the severe deformity present, a combined anterior and posterior
approach was considered beneficial.

Three-dimensional printing enhances surgery for complex spinal deformities and ad-
vanced spinal diseases, like infections and tumors, by providing precise anatomical models
for better preoperative planning [22,23]. It enables the creation of patient-specific surgical
guides, improving implant-placement accuracy and reducing operative time [24,25]. Addi-
tionally, 3D-printed personalized devices and instruments tailored to individual anatomy
contribute to better surgical outcomes and fewer complications [26,27]. Digital 2D or 3D
preoperative planning is essential for assessing the type and size of required implants as
well as for fitting 3D-printed elements [28–30].

There are different opinions regarding the anti-tuberculous treatment duration, be-
tween 6 and 12 months of medical therapy, with constant monitorization of the toxic-
ity of anti-tuberculous drugs, with a preference for prolonged medical therapy time of
12 months [31]. A multidisciplinary team, including pulmonary, infectious diseases, and a
laboratory specialist, is needed in order to establish the correct medical anti-tuberculous
therapy [32,33].

After surgery, protection of the spine construct and cord is vital; therefore, our patient
was advised to wear the thoracolumbar Hessing Brace 24/24 h, for at least 6 weeks [34].

Implant failure is a potential complication in all types of stabilization and prosthetic
surgery [35–37]. Fusion-related complications are also a possibility, as well as systemic
adverse effects directly related to the disease and magnitude of the intervention [38,39]. A
thorough knowledge of potential complications and adequate postoperative monitoring
are essential in improving patient outcomes.

4. Conclusions

Spinal tuberculosis should be diagnosed as early as possible with imaging, laboratory,
and histopathological examinations and promptly treated in order to prevent deformities
and irreversible destruction of the spinal column [40]. The diagnosis of extra-pulmonary
TB should always be in the mind of the physician, especially in high-endemic regions [41].
After a positive diagnosis, depending on the severity of the disease, medical-only or medical
and surgical treatment will be applied. The current duration of treatment is prolonged from
6 to 12 months, and sometimes even 18 months, with imaging monitoring of the therapeutic
effects every 6 months. Testing for gene resistance to Rifampin should be performed from
the first attempt of treatment [42]. The complexity of this disease and its many faces will
often require personalized and multidisciplinary patient treatment.
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36. Dragosloveanu, Ş.; Dragosloveanu, C.D.M.; Stanca, H.T.; Cotor, D.C.; Dragosloveanu, C.I.; Stoica, C.I. A new perspective towards
failure of gamma nail systems. Exp. Ther. Med. 2020, 20, 216. [CrossRef] [PubMed]

37. Schauvliege, H.; Du Bois, M.; Verlooy, J. Implant failure following pedicle based dynamic stabilization of the lumbar spine. Acta
Orthop. Belg. 2021, 87, 191–196. [CrossRef]

38. Zileli, M. Complication Avoidance in Spine Surgery. Acta Neurochir. Suppl. 2023, 130, 141–156. [CrossRef]
39. Ansorge, A.; Betz, M.; Wetzel, O.; Burkhard, M.D.; Dichovski, I.; Farshad, M.; Uçkay, I. Perioperative Urinary Catheter Use and

Association to (Gram-Negative) Surgical Site Infection after Spine Surgery. Infect. Dis. Rep. 2023, 15, 717–725. [CrossRef]
40. Yamaura, I.; Yone, K.; Nakahara, S.; Nagamine, T.; Baba, H.; Uchida, K.; Komiya, S. Mechanism of destructive pathologic changes

in the spinal cord under chronic mechanical compression. Spine 2002, 27, 21–26. [CrossRef]
41. Amicosante, M.; Ciccozzi, M.; Markova, R. Rational use of immunodiagnostic tools for tuberculosis infection: Guidelines and cost

effectiveness studies. New Microbiol. 2010, 33, 93.
42. Faye, L.M.; Hosu, M.C.; Oostvogels, S.; Dippenaar, A.; Warren, R.M.; Sineke, N.; Vasaikar, S.; Apalata, T. The Detection of

Mutations and Genotyping of Drug-Resistant Mycobacterium tuberculosis Strains Isolated from Patients in the Rural Eastern
Cape Province. Infect. Dis. Rep. 2023, 15, 403–416. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1038/s41598-024-67276-3
https://doi.org/10.3390/jpm13040602
https://doi.org/10.3389/fsurg.2023.1236611
https://doi.org/10.26355/eurrev_202002_20201
https://www.ncbi.nlm.nih.gov/pubmed/32096192
https://doi.org/10.3390/diagnostics13172737
https://www.ncbi.nlm.nih.gov/pubmed/37685273
https://doi.org/10.3390/medicines10010006
https://www.ncbi.nlm.nih.gov/pubmed/36662490
https://doi.org/10.3892/etm.2020.9346
https://www.ncbi.nlm.nih.gov/pubmed/33149780
https://doi.org/10.52628/87.1.24
https://doi.org/10.1007/978-3-030-12887-6_18
https://doi.org/10.3390/idr15060064
https://doi.org/10.1097/00007632-200201010-00008
https://doi.org/10.3390/idr15040041

	Introduction 
	Case Presentation 
	Brief Case History 
	Physical Examination 
	Laboratory Investigations 
	Imaging Examinations 
	Management and Surgical Procedures 
	Postoperative Management and Recovery 

	Discussions 
	Conclusions 
	References

