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around 10% of the total spinal surgeries, and this percentage 
continues to rise [1]. The iatrogenic dural tear stands out 
as a common injury in PELD, presenting early complica-
tions like low cranial pressure headache, wound infection 
or delayed healing, and intracranial infection. Additionally, 
long-term complications encompass meningeal pseudocyst 
formation, cutaneous sinusoid formation, acquired Chiari 
syndrome, and prolonged bed rest leading to pneumonia 
with hypostatic pneumonia, pressure sores, and deep vein 
thrombosis [2–4]. The presence of severe complications is 
deemed unacceptable for both clinical follow-up treatment 
and care, given their adverse impact on health and the resul-
tant financial burden on patients.

Owing to operational space limitations, performing 
endoscopic dural suture repair proves to be a challeng-
ing procedure. As a result, the established gold standard 
for addressing iatrogenic dural tear in PELD involves an 
immediate transition to open surgery for direct repair [5]. 
Nevertheless, the transition from local anesthesia to gen-
eral anesthesia and additional surgical trauma, could result 
in a highly awkward situation. Certainly, certain sealants, 
including fibrin glue, hydrogel, and bioabsorbable staples, 
may be employed for dural repair in PELD [6]. However, 

Introduction

Over time, Percutaneous Endoscopic Lumbar Discectomy 
(PELD) has emerged as the primary treatment for degen-
erative spinal lesions in China. Statistical data indicates an 
annual occurrence of approximately 50,000–60,000 cases of 
endoscopic spinal surgery in Chinese hospitals, constituting 
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Abstract
Purpose  Introducing a suture repair technology, endoscopic double line suture repair technique, for iatrogenic dural injury 
during Percutaneous Endoscopic Lumbar Discectomy (PELD) surgery.
Methods  A patient with dural injury and cauda equina herniation during PELD surgery was treated with endoscopic double 
line suture repair technique.
Results  A patient with dural injury and cauda equina nerve herniation during PELD surgery was successfully treated using 
double-line suture technique. After the repair, no obvious cerebrospinal fluid leakage and cauda equina nerve re-herniation 
was seen. During the postoperative observation period, the wound healed well and there were no complications related 
to cerebrospinal leakage. During the follow-up period (1 year), the patient reported significant symptom relief and no 
complications.
Conclusion  This novel dural repair technology is safe and effective and can be used to treat dural injuries during PELD 
surgery.
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these sealants not only pose the risk of serious complica-
tions, including neurotoxicity, allergic reactions, and viral 
transmission, but they also contribute to an additional finan-
cial burden in terms of medical costs [7]. Hence, a direct 
endoscopic suture of the dura seems to be the best choice.

Presently, there exists an absence of detailed technical 
descriptions pertaining to endoscopic dural suture repair. 
Park et al. reported the use of non-penetrating titanium clips 
for dural repair in a two-channel procedure and achieved 
favorable results [8]. Shin et al. and Bergamaschi et al. 
introduced a comparable endoscopic dural suture technique, 
where the primary procedure involves using double needles 
sutures to pass sequentially through the broken edges on 
both sides, tying a knot and then feeding the knot into the 
lesion with an endoscopic curette [9, 10]. The main differ-
ence lies in Bergamaschi et al.‘s introduction of a novel 
knotting method. Regrettably, there is no more reports on 
endoscopic dural suture repair techniques beyond those pre-
viously mentioned in the existing literature.

To fill the gap in this field, our team has developed a 
novel endoscopic double line suture repair technique. The 
efficacy of this technique has been demonstrated in the pre-
sented case report, and, and we hope that this technique will 
bring a new treatment regimen to surgeons.

Case report and technique description

A 74-year-old female presented with low back pain accom-
panied by numbness and radiating pain in the left lower 
extremity (L2) without apparent triggers. A lumbar spine 
MRI was conducted, revealing a herniated disc in L1/L2 
(Fig. 1). The patient’s surgical indications were clear. Given 
her compromised general condition (advanced age and a 
history of cardiovascular stent implantation), our team opted 

for endoscopic disc removal through the intervertebral fora-
men approach following a thorough discussion.

In this operation, the patient took the prone position with 
30° of lumbar flexion. Following the identification of the 
L1/L2 intervertebral space by the robot-assisted surgical 
system, an entrance point 5 cm to the left of the median line 
was selected. Subsequently, local anesthesia was adminis-
tered using 2% lidocaine (20  ml) and 0.9% sodium chlo-
ride injection (40 ml). Next, a robot-assisted guide needle 
was utilized for puncture, and a working sleeve was placed 
after positioning to the lateral margin of the intervertebral 
foramen. Subsequently, hemostasis and intervertebral fora-
men enlargement and molding operation were performed 
using a plasma scalpel and power grinder drilling system. 
After observing the clearly prolapsed disc, using the nucleus 
pulposus forceps to remove the nucleus pulposus. While 
cleaning the remaining wrinkled tissue, the attending sur-
geon observed an approximately 1-cm-long dural tear with 
cauda equina herniation on the anterolateral aspect of the 
dural sac (Fig. 2). Following a brief discussion, the decision 
was made to utilize the endoscopic double line suture repair 
technique for repairing the broken dura mater.

The endoscopic double line suture repair technique is 
segmented into three primary phases: pre-suture prepara-
tion, suture repair and post repair inspection. The primary 
objective of the pre-suture preparation was to expand the 
surgical operating space and expose both edges of the rup-
ture. The main operations include further enlargement of the 
intervertebral foramen (resection of the anterior edge of the 
L2 superior articular process, part of the ligamentum fla-
vum, and soft tissues) and recovery of the herniated cauda 
equina (accomplished by increasing the water pressure in 
the rupture).

Suture repair commenced once the breach was fully 
exposed, and the general procedure is illustrated in Fig. 3. 

Fig. 1  MRI of the patient’s 
lumbar spine suggests lumbar 
disc herniation with nerve root 
entrapment (L1/2 segment)

 

1 3



European Spine Journal

Initially, an annulus fibrosus suture device (white line) was 
employed to establish a stable anchor point at the disc. 
Subsequently, another annulus fibrosus suture device (blue 
line) was utilized to traverse both edges of the torn dura 
mater from the outside to the inside, with gentle pulling 

to close the breach (Fig. 4A). It is important to note that, 
during the placement of the white and blue anchor points, 
the spacing between the “T”-shaped ends of the two lines 
should be minimized to mitigate the pull on the dura mater 
during knotting. Next, the blue and white lines were tied 

Fig. 3  Technical route of double 
line suture. A: First, a white line 
is secured to the disc as the first 
anchor point; subsequently, a 
blue line is passed through the 
edge of the broken dura mater 
from the outside to the inside and 
is set up as the second anchor 
point; finally, the double lines are 
knotted and pressed down to the 
broken area with an endoscopic 
curette. B: Sample diagram of 
the spine (including spinal cord, 
intervertebral discs, and vertebral 
structures)

 

Fig. 2  Intraoperative endoscopy 
showed herniation of the cauda 
equina
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(Fig. 6). The patient was discharged from the hospital on the 
third postoperative day, and during the follow-up period (1 
year), the patient feedback that the symptoms were relieved 
significantly and did not have any other discomfort.

Discussion

Iatrogenic dural tear represents a common complication of 
PELD, with an incidence of approximately 1.1%, and this 
probability is higher in revision cases [5, 11, 12]. PELD-
associated dural injuries usually present with neurological 
impairment and intractable radiating pain [11]. Meanwhile, 
prolonged postoperative bed rest also increases the risk 
of venous thrombotic events (VTE) as well as pulmonary, 
gastrointestinal and wound complications [13, 14]. Addi-
tionally, Tamaki et al. also reported a rare complication of 
lumbar disc protrusion into the dura mater via the defect 
after PELD [12]. A study demonstrated that medical costs, 
length of hospitalization, and the probability of secondary 
admission were significantly higher in patients with dural 
tears compared to conventional patients [15]. Therefore, 

in a surgical knot and then an endoscopic curette was used 
to send the knot along the white line to the breach, with 
this process repeated 3 times (Fig. 4B). Excessive traction 
must be avoided during the operation, and our technique by 
setting the first anchor point at the intervertebral disc can 
greatly avoid secondary injury to the dura mater. Finally, 
endoscopic scissor was used to cut off the remaining white 
and blue line tails (Fig. 4C, D). The lines used in this case 
are all 0.18 mm in diameter, and the schematic diagram of 
the annulus fibrosus suture device and the “T”-shaped line 
tail was shown in Fig. 5.

After the repair was completed, the patient was instructed 
to cough for observing whether there was any re-herniation 
of the cauda equina and rupture re-opening to test the repair 
effect. After observing no obvious abnormalities, the inci-
sion was closed, and the patient was transferred to the ward 
for 24-hour bed rest observation. Throughout the observa-
tion period, the attending doctor did not observe notice-
able discharge from the patient’s wound, and there were no 
symptoms of radiating lower extremity pain or complica-
tions related to cerebrospinal fluid leakage. The postop-
erative MRI also did not reveal any evident abnormalities 

Fig. 4  Intraoperative view of a 
double suture. A: Double anchor 
points setup completed. B: Press-
ing the surgical knot with the 
endoscopic curette. C: Cutting off 
the double line tail. D: Comple-
tion of the double suture repair
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free grafts entering the dura mater, and allergic reactions 
due to grafts can have unbearable consequences, which are 
unacceptable in clinical work. Due to the limited operating 
space, the endoscopic dural suture repair is technically dif-
ficult. Consequently, scholars generally concur that a one-
stage conversion to open surgery for suture repair may be 
the only treatment option [5]. However, the usual anesthesia 
for PELD is local anesthesia. The additional risks and cost 
burden associated with transitioning from local anesthesia 

a considerable number of scholars concur that intraopera-
tive one-stage repair of the dura mater is the best choice 
for surgeons in order to avoid postoperative complications 
[16, 17].

Existing techniques for dural tears are using autologous 
tissue (muscle or fat) and biomaterials to repair and fill the 
lesion out, but their efficacy is still debatable, especially in 
cases with large lesions [5, 16, 18, 19]. Meanwhile, abnor-
mal tissue proliferation due to autogenous/ biomaterials, 

Fig. 6  MRI of the patient postop-
eratively showed no significant 
abnormality

 

Fig. 5  Schematic diagram of the 
annulus fibrosus suture device 
and the “T”-shaped line tail
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surgeons will eventually overcome this challenge. In addi-
tion, we think that this repair technique is mainly applicable 
to cases of anterolateral dural sac injuries in transforaminal 
approaches. Meanwhile, it is also necessary to verify the 
repair effect in more subsequent cases.

Conclusion

Addressing intraoperative dural injury in PELD poses sig-
nificant challenges, and we introduce a novel endoscopic 
dural suture repair technique—the endoscopic double line 
suture repair technique. This method offers a fresh solution 
for surgeons dealing with intraoperative dural breaches.
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