
Spine

Ennovate FRI Expert Report

Prone anterior compression 
correction technique using 
Ennovate FRI for diffuse idiopathic 
skeletal hyperostosis (DISH) 

Kawasaki Medical School
Department of Orthopedic Surgery

Kazuo Nakanishi, MD

Kazuya Uchino, MD



2

Prone anterior compression correction technique using Ennovate 
FRI for diffuse idiopathic skeletal hyperostosis (DISH) 

Kawasaki Medical School
Department of 
Orthopedic Surgery

Kazuo Nakanishi, MD

Kawasaki Medical School
Department of 
Orthopedic Surgery

Kazuya Uchino, MD

Diffuse idiopathic skeletal hyperostosis (DISH) is 

common in elderly people and can cause fractures 

even after minor trauma.1,2 In addition, the fracture of 

DISH causes the delayed neuropathy, when it is left in 

the so-called 3 column injury. Since the conservative 

treatment is difficult, and the deterioration of 

neurological symptoms can occur even if the 

conservative treatment is carried out firmly, it becomes 

in which it becomes the importance that early 

detection and if it is possible, the fusion operation 

should be carried out early.3

Though the posterior fixation is common for the 

operation of the fracture with DISH, the instability of 

the fracture part is very strong, and in the operation of 

the usual prone position, bone defect and transposition 

by the opening of the fracture front are generated, and 

the possibility of exacerbation of the neurological 

symptom and bone nonunion is feared in.4, 5 And there 

is a case in which the transposition progresses in the 

case in which the time has passed since it was missed, 

and the large bone defect has already been produced 

in the front. Anterior surgery is required in such cases. 

Recently, the following are observed: Minimally 

invasive surgical method using the percutaneous 

pedicle screw (PPS) for the fracture of DISH, insertion 

method which obtains the rigid fixation force for the 

vertebral body of the fragile DISH by penetrating 

intervertebral disk and endplate, report of the 

correction and fixation method in the lateral decubitus 

position, report which uses the robot in the lateral 

decubitus position and inserts the screw, etc..6, 7, 8, 9, 10, 11 

Especially, the prophylaxis of the transposition by the 

position has been reported as a benefit of the 

operation of the lateral decubitus position, and the 

vertebra of DISH has ossified fusion between vertebral 

bodies, and the pedicle is difficult to see, and it is 

accompanied by the bone fragility.10 The results of the 

operation in the lateral decubitus position are 

considered to be influenced by the proficiency of the 

operator, the performance of the fluoroscopy 

equipment and the existence of the navigation.

Therefore, we use the Ennovate FRI, which has a 

PolyLock mechanism that allows the head to be locked 

(monoaxialize) at any angle even without a rod and set 

screw, and perform corrective fixation surgery in the 

prone position, which is familiar to many spine 

surgeons.12 We describe our anterior compression 

correction technique.

Preoperative preparation:

(1)   When DISH fractures are diagnosed, the supine 

position may further extend the fracture part of 

this fracture, thus opening the fracture part or 

causing further fracture, which may cause not only 

neurological but also vascular and hyperelastic 

tissue injuries. It is important to keep the bed 
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raised at an angle of 30 degrees or more while 

waiting for surgery.

(2)   Preoperative CT that are being imaged prior to 

diagnosis have already been taken in flat position, 

allowing to determine the extent of fracture 

opening. Also, grasp the degree of posterior 

element injury of the vertebral body by MRI (2 or 3 

column injury) .

(3)   Some suggests that people with DISH have a 

higher mortality rate in the first postoperative 

year.4 Patients should be carefully monitored 

preoperatively for general condition and bone 

mineral density and other osteoporotic tests.

Surgical Technique: Prone Anterior Cracking 

Corrective Technique Using Implants

(1)    The body position is made by using a carbon bed 

so that the fluoroscopy can be seen, and it is done 

in the prone position. Currently, in order to prevent 

bone defects and displacement caused by anterior 

expansion of the fracture site at the four fixation 

points, a pillow that cannot be confirmed by 

fluoroscopy is placed on the abdomen. It is to keep 

in mind that prone positioning under general 

anesthesia may further aggravate the dislocation 

because the erector spinae muscle relaxes.13 In 

addition, pedicle should be seen by fluoroscopy 

preoperatively, or the fracture should be checked 

for opening.

(2)   Screws are inserted through small skin cuts 

according to MIS procedure. Corrective pedicle 

screws are inserted craniocaudally to the fractured 

vertebral body. The screws are inserted horizontally 

under fluoroscopy firmly into the vertebral body. 

Fixation of 3 vertebral bodies cranially and 3 

vertebral bodies caudally is recommended when 

the fixation area is inserted in the trajectory of the 

normal PPS. When the screws are inserted with a 

trajectory that penetrates the end plate, the 

fixation force increases, and it is possible to 

shorten the fixation range to two vertebral bodies 

on the cranial side and two vertebral bodies on the 

caudal side.8 If the fracture is caudal to DISH and 

the lever arm is cranially long, it is cranial 3 

vertebral body and caudal 2 vertebral body.
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(3)   The rods can be inserted first or after the 

correction, but we prefer to insert them first. By 

doing so, it is possible to make the three-

dimensional instability two-dimensional instability, 

i t  is  possible to fasten immediately after 

straightening with the set screws. In addition, 

insertion of the rod bent to the point where it 

should be corrected prevents correction loss when 

the set screws are inserted.

(4)  Next, with the rods inserted, insert the set screws 

on the cranial and caudal side and temporarily fix 

them (the extent that it does not float up and move 

cranial and caudal).This ensures that the three-

dimensional reduction is reduced in two dimensions 

and that corrective screws are not loaded during 

correction.

 (5)   Tilt down tubes by the angle to which the front 

opening is to be crimped.

(6)   PolyLock and mono-axialization of the poly-axial 

(7)   Correct until the down tubes are parallel. It can be 

corrected by opening the extender end with a 

spindle, but it is important to correct it slowly 

while viewing fluoroscopy. DISH has weakened 

cancellous bone in the vertebral body, which in 

easy dislodgement of the screws due to the loss of 

corrective force.1, 10 It is important to perform the 

procedure with the intention of slightly bringing 

the fractured parts closer together, without 

attempting excessive correction.

Prone anterior compression correction technique using Ennovate 
FRI for diffuse idiopathic skeletal hyperostosis (DISH) 



5

(8)  Finally, the set screws are tightened and fixed.

(9)   Postoperatively, the patient leaves the bed with a 

soft corset and is treated for osteoporosis in 

parallel.

Case presentation: 76-year-old woman

Preoperative plain X-ray showing fracture of the 12th 

thoracic vertebra

Preoperative CT:

Surgical procedures were performed: 2 vertebral 

bodies cranially and 2 vertebral bodies caudally were 

fixed with MIS technique. The most cranial and most 

caudal screws were stabbed with the screw trajectory 

penetrating the endplate.

Operative time: 69 minutes, blood loss: small volume

Postoperative plain X-ray:
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Postoperative CT: The fracture was not dilated and 

corrected, which improved to a local angle of 11°.

Postoperative plain X-ray (1 year after surgery) : The 

fracture part is bony union. No screw loosening or 

dislocation is observed.

Postoperative CT images (7 months after surgery) : The 

fracture is already bridging and fused even at this time.

This implant was originally developed to correct 

kyphosis in vertebral compression fractures such as 

trauma.

We produced a DISH bone model to verify whether the 

kyphotic deformity of DISH can be used for anterior 

compression against it, and tried it, and it was proven 

that the fracture part could be pressed and corrected 

without any problems.

DISH bone model

Validation experiment: Before correction

Prone anterior compression correction technique using Ennovate 
FRI for diffuse idiopathic skeletal hyperostosis (DISH) 
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Verification experiment: After correction

The operation in the lateral decubitus position is able 

to compress and maintain fracture void, and the 

preventive effect  of  unintent ional  extension 

transposition of the intraoperative fracture division is 

expected in.9 The transposition by the position can be 

prevented by navigation and operator skill, and the 

correction in the position is also possible preoperatively. 

However, obscuration and bony fragility of the pedicle 

peculiar to the vertebral body of DISH are at-risk for 

deviation of guidewires and screws. On the other hand, 

the technique of PPS in the prone position is now 

common, and it is not exaggerated, even if it is said to 

be the basic technique of the posterior spinal 

operation. And the rigid fixing force can be obtained 

by the insertion by the screw trajectory which 

penetrates the endplate. In addition, Ennovate FRI can 

be corrected to gentle by slowly turning the spindle. It 

is helpful in the correction of fragile vertebrae such as 

DISH.

It is considered that the correction in the prone 

position is possible, and that the stress of the operator 

is reduced, and that it can be safely carried out 

without being influenced by the skill of the operator.
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