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Introduction 
Incidental durotomy (ID) is a well-known intraoperative 
complication  in spine surgery, with an incidence of up to 17%.1  
The objectives of dural repair are the containment of the nerve 
roots, as atraumatic tissue handling is critical to avoid further 
injury, and secure closure of the dural defect in order to allow for 
early mobilization of patients and prevention of secondary 
complications including meningocele and fistula.2  Direct, 
sutured dural closure is the gold standard3 for the repair and 
prevention of post-operative cerebrospinal fluid (CSF) leak4.   

However, obtaining a high-quality repair with conventional 
suturing methods may be difficult and time-consuming because 
of the significant challenges to safely and accurately place suture 
in a tight exposure. Gaining access to the tear and creating 
adequate working space to use conventional instruments may 
require additional tissue and bone removal5, disrupting the 
surgical flow and further prolonging the procedure. 

DuraStat, a device for dural repair, simplifies the repair by 
allowing for enhanced access, accuracy and protection of 
sensitive tissues for fast, high-quality dural closure.  DuraStat 
enables automated suture placement with a button push, 
eliminating difficult supination, and the blunt tip containing 
retracted needles and suture help protect nerve roots and delicate 
dura mater.  It was designed with a bayoneted shaft that rotates 
and miniaturized mechanisms to maximize visualization and 
reach.  A sterile knot pusher is included to securely seat knots.  
DuraStat is readily available as a sterile packaged device.  

The purpose of this study was to assess the differences in 
intraoperative management of incidental durotomy repair 
utilizing DuraStat compared to conventional techniques in a 
controlled model.   

Method 
The model consisted of realistic anatomy and simulated fluid 
flow, building upon a previously validated Sawbones model6.  
The dural sac consisted of a 
thin latex tube filled with 
plastic nerve roots, was tied 
in-line to the fluid bag 
containing simulated CSF 
(water) and pressurized to 
30cm H2O to approximate 
physiologic pressure.  In 
addition, a pressure gauge 
was tied in-line to  provide 
direct pressure readings. 
Separately, a second fluid 
bag filled with red food dye 
provided simulated blood 
flow and realistic visual 
obstruction. Access to the 
repair site was through a 
22mm tubular retractor to a 
pre-made laminectomy.  A standardized 7mm lateral dural defect 

was made using a scalpel to simulate a durotomy in a restricted 
space.  

Surgeons completed one repair each with DuraStat and 
conventional technique, starting based on the randomization 
schedule. For both methods, an inside-to-out technique was used 
to place 2 simple interrupted stitches.  Surgeons wore their own 
loupes, and surgical lighting; suction and traditional surgical 
instruments were provided.  Surgeons were timed to complete the 
repair, pressure readings taken pre- and post-repair, and the dural 
sac from each repair was dissected to examine the degree of nerve 
root entrapment.   

Study endpoints were Time to Repair, Quality of Repair and 
Safety. A total of 10 spine surgeons (5 residents, 3 fellows and 2 
attendings) from Thomas Jefferson University completed the 
study.  

Results 
Time to Repair was statistically significantly faster with DuraStat 
than the conventional technique, taking 36% less time to 
complete the repair (DS: 7.03 min. ± 2.20, Conv.: 11.01 min. ± 
4.44; p=0.019).  

Quality of Repair was  
statistically significantly 
higher with DuraStat as 
measured by the change 
in pressure back to 
baseline after the repair 
(DS:22.9 cm H2O ± 
5.26, Conv.: 13.3 cm 
H2O ± 7.48; p=0.005).   
 
Safety was statistically significantly superior with  DuraStat as 
nerve root entrapment did not occur, whereas 3 surgeons with 
conventional technique entrapped nerve roots in the repair (DS: 
0% entrapment, Conv.: 30% entrapment; p=0.016). 

 
Figure 3. Conventional Repair with Entrapped Nerve Root.  

Discussion 
In the lab setting, DuraStat demonstrated a 36% time savings, 
superior quality of repair and no nerve root entrapment compared 
to the conventional method.  The differences clinically may be 
realized to an even greater extent as DuraStat directly addresses 
the inherent clinical challenges of intraoperative ID management, 
in order to enable fast, reproducible, high-quality dural closure.  
Complications from poor-quality or inadequate repair may be 
mitigated, and increased surgeon confidence in the repair may 
reduce conservative post-operative ID protocols, such as 
extended in-patient flat bed rest, leading to an overall potential 
reduction in treatment costs with  reduced risks of further 
complications. 

Figure 2. Boxplot of Quality of Repair.   

 

Figure 1. Simulated Durotomy Model. 

Conventional DuraStat
Pr

es
su

re
 (c

m
 H

2O
)

0

5

10

15

20

25

30
Quality of Repair



                                                                                                                                                                       November 2019 
 

DuraStat, LLC © 2020  
304 National Road, Suite 300 - Exton, PA 19341     
www.durastat.com | 1 (800) 804-8018                                                                                                                                                                                                         DST-008 Rev. B  

Nerve root herniation is commonly associated with poor 
secondary outcomes and can lead to permanent neurological 
deficit.7  The delicate tissues must be reposed gently to prevent 
further neurologic injury. Efficient nerve root management with 
DuraStat allows for the edges of the dural tissue to be gently 
tented up and away from the nerve roots, with the recessed 
needles preventing inadvertent puncture or entrapment with 
visual confirmation prior to needle passage.  The ability to assess 
the impact to nerve roots is a novel aspect of the model and 
provides an indication of the differences in technique that may 
have clinical implications. 

The model was created to be high-fidelity and mimic the difficult 
elements of durotomy repair in the surgical environment, with the 
key features being realistic depth, CSF flow, bleeding and nerve 
root herniation. However, clinically, surgeons encounter other 
factors that contribute materially to the overall difficulty and time 

to repair.  This may include external factors such as the 
availability of instruments, or intensified concerns around 
delicate structures, as for example human dura is much more 
fragile than the dura used in the model.  

Conclusion  
DuraStat demonstrated a significantly faster, safer, higher quality 
durotomy repair compared to conventional technique. The model 
provides a novel method to assess impact to nerve roots. 

 

 
1 Kalevski, SK, et al. (2010). Asian journal of neurosurgery, 5(1), 54. 
2 Dafford EE, Anderson PA. (2015). The Spine Journal, 15(5), 1099-1105. 
3 Gautschi OP, et al. (2014). Acta neurochirurgica, 156(9), 1813-1820. 
4 Ruban D, O’Toole JE. (2011). Neurosurgical focus, 31(4), E15. 
5 Papavero L, et al. (2015). European Spine Journal, 24(9), 2077-2084. 
6 Ghobrial, GM, et al. (2013). Neurosurgery, 73(suppl_1), S111-S115. 
7 Rahyussalim, AJ, et al. (2016). Case reports in orthopedics 2016. 
 

 
 
 


