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ABSTRCT

Introduction and Purpose

Endoscopic spine surgery (EOS) is a minimally invasive alternative to traditional surgery,
with less tissue trauma and shorter hospital stay. Despite these advantages, these procedures
are associated with the risk of complications. The aim of this article is to analyze the most
common complications, identify risk factors, and discuss preventive strategies that can
minimize the risk of their occurrence.

Materials and Methods

A comprehensive literature review was conducted using the PubMed database, focusing on
articles published up to the end of 2024. The search included the keywords “endoscopic”,
“spine surgery”, “complications”, and “risk factors” in different combinations. Relevant
studies were selected based on criteria such as complications after endoscopic spine
procedures and risk factors that affect them, as well as methods for their prevention.

Results

The literature review indicates that the most common complications after EOS are dura tears,
nerve injury, infection, bleeding, and adhesions. Risk factors include both patient-related
aspects and surgical technique. Patient factors include age, comorbidities, and anatomical
abnormalities of the spine. Procedural factors include operator inexperience, selection of an

inappropriate surgical approach, and technical limitations of endoscopic equipment.



Conclusions

Prevention of complications after EOS requires a comprehensive approach that includes both
careful patient qualification and optimization of surgical technique. Regular operator training
can significantly improve patient outcomes. Strict control of risk factors and individualization
of the surgical approach are also key. These measures can not only reduce the risk of

complications but also improve the efficiency and safety of endoscopic spine surgery.

Keywords: endoscopic, spine surgery, complications, risk factors

Introduction

Microscopic decompression is one of the most common procedures used to treat spinal
conditions. The procedure reduces blood loss, post-operative pain and length of
hospitalization, and promotes a quick return of patients to daily activities. However, despite
its many advantages, it has some limitations, such as the need for partial damage to the spinal
muscles and limited intraoperative visibility. In response to these challenges, endoscopic
techniques, both uniportal (UPFE) and bi-portal (BESS), have been developed. Endoscopic
decompression approaches minimize damage to surrounding tissues while providing excellent
visualization of the pathology site. In the uniportal system, a single portal is used for both
optics and labor, while the dual-portal system separates the channels for imaging and
instruments, increasing the precision of the procedure. Patients undergoing endoscopic
procedures often experience less lower back pain after surgery, shorter hospitalization time
and less blood loss, resulting in a faster return to normal function.[1] Full endoscopic
technique in spine surgery provides clinical results comparable to microsurgical technique,
while offering the benefit of less surgical trauma. With modern surgical devices and the
choice of interlaminar or posterior-lateral access, herniated lumbar discs can be successfully
removed if the appropriate criteria are met. This procedure is a safe and effective alternative
to microsurgery. [2] Endoscopic approaches to spine surgery can be used at all levels of the

spine, and numerous clinical studies confirm their effectiveness and positive results.[3] The



remarkable development of endoscopic techniques and surgical instruments has led to results
comparable to traditional open surgery. The FELD (full-endoscopic lumbar discectomy)
technique offers a number of advantages over microdiscectomy (MD), such as minimal
damage to the spinal muscles, less postoperative pain, preservation of bone structures, faster
recovery and shorter hospitalization time. With these advantages, FELD is increasingly
becoming the preferred method for treating spinal disorders.[4] The complication rate is
comparable or lower compared to traditional open and microscopic techniques. Clinical
results are promising, with about 80% of patients achieving high satisfaction and significant

improvement in pain and disability after surgery.[5]

Most Common Complications

Complications of endoscopic spine surgery can be divided into perioperative and late

complications. The former include transient neurological deficits, dura tears, and dysesthesia,

which are common with discectomy and decompression. Late complications, such as implant
failure, occur mainly with endoscopic interbody fusion, often due to migration or overloading
of the implant.[6] Complications also vary depending on where the surgery is performed.

Cervical spine surgery often involves dura mater damage, which can lead to serious
complications if not properly diagnosed and treated. Other complications include temporary
dysesthesia, neck pain, and nerve damage, including to the retrobulbar laryngeal nerve, which
can cause swallowing problems or voice changes. In the thoracic segment, complications
include similar problems such as dura rupture, which is relatively common, and transient
paresthesias. Intercostal neuralgia is a characteristic complication of endoscopic surgery in
this area. Although hematomas are less common, their presence can cause serious
neurological symptoms, especially when large vessels are involved. In the lumbar region, the
most common complication is dura mater damage, which can occur as a result of difficult
surgical access or technical complications. It has also been reported the formation of epidural
hematomas has also been reported, which can cause pressure on nerve structures. Other
common complications include persistent postoperative pain, surgical site infections,
incomplete decompression and, less commonly, bone fractures. All endoscopic procedures
carry the risk of incomplete resection of disc fragments, which may lead to recurrence of

symptoms. Postoperative headache or other neurological symptoms, such as seizures, may



result from the use of high water pressure during surgery, which increases cerebrospinal fluid
and intracranial pressure. It is noteworthy that the risk of complications increases with more
complex procedures, such as bilateral decompression or surgery for spinal stenosis, which are
more technically demanding.[7] In summary, studies indicate that the most common
complication is dura tear, which occurs in 2% of cases, followed by epidural hematoma,
which occurs in 1% of cases. [8] Another study also listed postoperative headache among the
most common complications.[9] Although other complications are less common, each
requires prompt recognition and appropriate management to avoid long-term consequences
for the patient. Nerve damage is a rare complication that may result in neurological deficits
such as motor weakness or ponytail syndrome. To minimize the risk, intraoperative
neuromonitoring and caution in nerve root manipulation are recommended, as well as the use
of techniques that minimize the risk of thermal damage, such as controlled radiofrequency
ablation.[10] Complications following procedures performed by experienced chiropractors are
rare. One study found that the overall complication rate after unilateral biportal endoscopic
surgery for lumbar spinal stenosis was 8.1%. Dura tears remain a major complication,
occurring in 4.5% of cases. Other complications include incomplete decompression (2.0%),
transient paralysis (2.6%), and symptomatic postoperative epidural hematoma, which

occurred in only 1.1% of cases.[11]

Table 1: Types of complications

Complication type Description Preventive strategies

Dural tear A puncture of the dura mater | Accurate preoperative
of the spinal cord that can imaging, caution when
lead to cerebrospinal fluid inserting instruments.
leakage

Epidural hematoma A collection of blood in the | Use of intraoperative
epidural space that can monitoring, control of
compress neural structures pressure during surgery

Incomplete decompression Inadequate removal of Thorough removal of
pathological disc fragments | pathological changes,




or compression of neural

structures

monitoring of surgical

results

Postoperative headache

A headache resulting from
the use of high cerebrospinal

fluid pressure

Adequate control of CSF
pressure during the

procedure

Nerve damage

Damage to nerve roots
leading to neurological

deficits (e.g. motor

Neuromonitoring during the
procedure, caution when

manipulating nerves

weakness)

Risk Factors

A review of the literature on total endoscopic lumbar decompression shows that there are
specific contraindications to this type of procedure. The endoscopic procedure is not
recommended for pure back pain not associated with neurogenic symptoms or spinal
instability or deformity requiring stabilization. In addition, transforaminal decompression is
contraindicated in cases of central spinal canal stenosis or complex intervertebral foraminal
stenosis.[12] The supraspinal scarring that occurs with revision discectomy increases the risk
of nerve root damage and dura tear. In addition, excessive removal of posterior structures
such as intervertebral joints may lead to segmental instability, further compromising the
outcome.[13] Older age, advanced disc degeneration at the level of surgery, and the presence
of degenerative changes at multiple levels of the spine significantly increase the risk of
postoperative complications. [14] The advantages of endoscopic surgery include better
visualization, panoramic imaging, and the ability to work precisely in hard-to-reach areas.

However, endoscopic have their limitations, such as proximal blind spots, difficulty
manipulating instruments through a narrow corridor, disorientation, frequent lens fogging,
loss of depth perception, and difficulty achieving hemostasis. This can lead to complications
and increased operative time, especially during the learning curve.[15] Dura fractures during
endoscopic spine surgery can have several causes. First, novice surgeons may make mistakes
due to lack of experience, and second, endoscopic surgery does not require retraction of
anatomical structures, which increases the risk of damage. The long operating time, especially

in patients with complex conditions, also increases this risk. Injection of saline can cause



undulation of the dura, and the use of high-speed drills can stretch the fibrous bands of the
dura, leading to tears. Risk factors for postoperative hematoma include age (>70 years),
female gender, use of anticoagulants, use of an infusion pump, and procedures that require
work on the bone, such as laminectomy. Postoperative dysesthesia results from damage to the
dorsal root ganglion (DRG), which is susceptible to disc herniation and mechanical damage
from instruments.[7] Obesity is associated with an increased risk of complications in spine
surgery and more difficult surgical access, but one study found that obesity was not a risk

factor for increased perioperative complications in biportal spine endoscopy, and the

outcomes of obese patients did not differ from those with a normal BMI.[16]

Table 2: Risk factors for complications

Risk factor Description Impact on outcome Preventive strategies
Complexity of Procedures requiring | Higher risk of Careful operative
procedure (e.g. greater precision, e.g. | complications such planning

bilateral decompression at as hematomas, dural

decompression) multiple levels of the | laceration

spine

Surgeon experience

Level of experience
and skill of the
surgeon

Lower risk of
complications in
experienced surgeons

Training of surgeons,
improvement of
surgical techniques

Location of surgery
(e.g. cervical,
lumbar)

Different levels of
the spine are
associated with
different types of
risks

Increased risk of
complications
specific to the
location (e.g.
laryngeal nerve in the
cervical spine)

Selection of
appropriate access
technique, caution
when manipulating
structures

Comorbidities (e.g.
osteoporosis)

Conditions such as
osteoporosis may
increase the risk of
bone fractures

Increased risk of
damage to bone
structures

Assessment of health
status before the
procedure

Prevention Strategies

Prevention of complications is difficult due to the challenging learning curve and individual
patient characteristics. The most common include nucleus pulposus fragment omission, nerve
root damage, dura rupture, damage to visceral structures, burning root pain, postoperative

dysesthesia, and surgical site infection. Avoiding these complications requires extensive



surgeon experience and careful surgical planning.[17] Young surgeons are advised to attend
live workshops, watch videos of procedures, visit hospitals, observe experienced endoscopic
surgeons, select cases appropriately, work with a multidisciplinary team, practice on models,
and workshop on cadavers.[15] If the dura is torn, a thin layer of TachoSil should be applied
to prevent complications. However, too much TachoSil can lead to pressure on the spinal cord
and nerve roots. Gelatin-Thrombin Sealer (GTMS) is widely used to reduce the risk of
postoperative epidural hematoma, especially in biportal endoscopic spine surgery. Its use
improves clinical outcomes and reduces the incidence of this complication. In addition,
insertion of a postoperative Hemovac drain into the epidural space helps to drain excess
irrigation fluid, and neck or head pain can be relieved with rest and conservative treatment.
Precise needle insertion technique into a safe avascular area is critical to avoid vessel

damage, as is careful assessment for potential bleeding when removing the endoscope. To
reduce the risk of dysesthesia, foraminoplasty should be considered to expand the safe zone
without irritating the nerve root. In turn, to avoid postoperative headache, avoid high-pressure

water infusion by improving fluid drainage through a fascial incision in the working portal.[7]

Summary

Endoscopic spine surgery is becoming an increasingly popular treatment option, offering
numerous advantages over traditional surgery, including less tissue trauma and faster return to
activity. [18] Studies also suggest that endoscopic surgery offers faster pain relief and a
shorter hospital stay.[19] As a result, endoscopic procedures such as microscopic
decompression and endoscopic lumbar discectomy are being widely used. However,
endoscopic spine surgery is associated with the risk of complications such as dura mater
damage, epidural hematoma, incomplete decompression, and transient dysesthesia. Although
other complications such as nerve damage, infection, or implant problems are less common,
each requires prompt intervention. Proper diagnosis, surgical planning, and surgeon
experience are key to minimizing risk. Studies show that the results of endoscopic spine
surgery are promising, with low rates of complications and the need for revision surgery.
However, patients with disc herniation, spinal canal stenosis, or herniation associated with
degenerative canal stenosis can be challenging, especially in the early stages of learning the

technique. In such cases, it is worth considering traditional open surgery or other minimally



invasive methods that may be more appropriate.[20] Despite these risks, endoscopic spine
surgery remains a promising treatment option, providing patients with rapid recovery and high
satisfaction. With advances in technology, the risk of complications continues to decrease and

outcomes continue to improve.
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