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Intra-annular Fibrin Discseel®

Kevin Joseph Pauza, Maxim Moradian, and Gregory Lutz

 Introduction

The Discseel® Procedure treats chronic low back and cervi-

cal discogenic pain, with or without extremity radiculopa-

thy. The procedure is de�ned as a sequence of two steps: a 

diagnostic, nonprovocation annulogram, followed by intra- 

annular injection of nonautologous �brin into every morpho-

logically abnormal disc (torn disc) and into needle puncture 

holes created by the preceding diagnostic annulogram. 

Needle puncture holes are so imperceptibly small that some 

may believe this step of sealing needle puncture holes unnec-

essary, but highly favorable outcomes result by following 

this strict, pragmatic protocol. Prior attempts to regenerate 

discs by utilizing stem cells (mesenchymal precursor cells), 

PRP (platelet-rich plasma), or any biologic fail to reliably 

provide relief [1–10]. A prospective investigation pending 

publication demonstrates safety and statistically signi�cant 

improvement of all 15 outcomes measured in 373 subjects at 

24 months following the Discseel® Procedure [11].

Logic dictates that the ef�cacy of other intradiscal bio-

logic treatments is compromised if those biologics leak from 

intervertebral discs, and conversely, ef�cacy should improve 

if that biologic remains within the disc, which is, after all, the 

intended site of action. Logic also dictates that any biologic 

failing to target pathology within the disc provides little to no 

value. In vivo investigations demonstrate that biologics, 

whether viscous or nonviscous, leak from degenerated, torn, 

or disrupted discs, even when encapsulated in hydrogels or 

other delivery systems. Annular tears obviously pose a prob-

lem and include all common disc pathologies. So any bio-

logic not addressing tears serves little to no bene�t. The need 

to seal tears easily explains the necessity of tissue adhesives 

such as �brin. In a published in vivo investigation, all radio-

labeled stem cells (MPCs) injected into intervertebral discs 

of rabbits leaked from those discs, negating any potential 

treatment ef�cacy [12]. More disconcerting, however, was 

the discovery that the radiolabeled cells, which leaked, 

migrated into adjacent bone and were found within new, exu-

berant osteophyte formations adjacent to the treated discs 

[13]. These osteophytes were readily evident through both 

radiographic and gross visual inspection. Seeing that stem 

cells were associated with new osteophyte (bone spur) for-

mation changes everything. Because it is one thing to recog-

nize that a speci�c stem cell treatment provides no patient 

bene�t, yet it is an entirely different problem to recognize 

that injected stem cells meant to help may actually cause 

harm by noting new and potentially deleterious bone spurs in 

vertebral canals or foramen, which may already be compro-

mised due to the nature of degenerated discs. The Discseel® 

Procedure does not cause injectate leakage because it utilizes 

FDA-approved �brin, a soft, “disc-like consistency” bio- 

adhesive made of two components meeting and coming 

together within the disc’s annular layers. It is slightly stron-

ger, yet equally soft, when compared with natural discs. 

Therefore, this biologic glue immediately seals, allowing no 

leakage. Even more important, �brin instigates the new disc 

tissue growth [14, 15].

 Background

The Discseel Procedure uses an FDA-approved nonautolo-

gous �brin as a tissue adhesive, which is FDA approved for 

multiple applications in the human body. Studies af�rm 

�brin’s properties as a sealant, adhesive, anti-in�ammatory, 

and chemotactic regenerative agent [14–16].
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The ef�cacy realized that treating spines obviously 

depends, in a large part, on establishing an accurate pretreat-

ment diagnosis. Many studies af�rm that the ability to iden-

tify symptom etiology is not reliable or consistent when 

using MRIs, CTs, myelograms, or other common spine 

imaging modalities [16–25].

Investigations associated with the Discseel® Procedure 

strongly suggest that diagnosis made by annulograms, in 

conjunction with patient history, symptoms, and other �nd-

ings, results in greater ef�cacy than any treatments relying 

on other diagnostic means, including those other treatments 

relying on provocation discography. Prior to these investi-

gations relying on annnulograms, provocation discography 

was the gold standard and still may be optimal with those 

practitioners unskilled at performing nonprovocation annu-

lograms, or without physicians available to perform non-

provocation annulograms. This is based on results realized 

when annulograms precede intra-annular �brin injection.

Prior to the advent of the Discseel® Procedure, there were 

no treatments successfully treating annular tears. Knowing 

the annulus’ morphology was not speci�cally necessary 

while employing those treatments injecting “something” into 

the nucleus pulposus. Injecting �brin glue best addresses 

annular tears, and tears are best identi�ed through annulo-

grams because they evaluate every disc’s annular morphol-

ogy in the region of symptomology.

 Discography & Annulograms

“Relatively-primitive” provocation discography tests were 

previously thought to improve diagnostic speci�city when 

evaluating axial symptomology [25–67] in comparison to 

traditional imaging modalities, such as MRI or CT, and that 

is true, but now with the advent of annulograms, their sensi-

tivity supersedes provocation discography. However, even 

though provocation discography was at one time considered 

the standard of care, it is important to note that no investiga-

tion directly correlates provocation discography results with 

a successful treatment outcome of any type. In comparison, 

the Discseel® Procedure directly associates positive annulo-

grams with ef�cacy following intra-annular �brin injection. 

Although discography was meant to establish symptom eti-

ology, it lacks the ability to reliably evaluate annular tears 

residing within the outer portions of the 22–25 concentric 

layers of the discs’ annular lamella [67].

Investigations by Caragee [49] suggested that provocation 

discography resulted in accelerated disc degeneration, disc 

herniation, loss of disc height, loss of MRI signal intensity, 

and the development of reactive end-plate changes when 

compared with matched controls. Those studies, however, 

are controversial and imply, but do not prove, a causal rela-

tionship between discography and disc degeneration. A 

potential bene�t of annulograms proceeding sealing discs 

with �brin is that the relationship between discography and 

premature disc degeneration may be mitigated for two rea-

sons: �rst, because discography’s iatrogenic disc damage 

does not necessarily apply to “low-pressure, nonprovoca-

tion” annulograms, with their comparatively low pressures 

and volumes. Second, �brin immediately seals all intra- 

annular punctures created by performing the annulogram 

during the Discseel® Procedure. Together, these seem to 

mitigate concerns raised by Caragee’s investigations [49], 

unless and until proven otherwise.

 Discseel® Procedure vs. Intranuclear Fibrin

Injecting any mass into the disc’s center nucleus pulposus is 

counterintuitive if one’s treatment goal is to contain the 

nucleus by strengthening the outer annulus �brosus. 

Interestingly ironic is that the other intra-discal treatments 

rely on injecting a mass into the center nucleus pulposus. 

That potentially and seemingly damaging technique is pur-

portedly performed to regenerate nucleus pulposus cells. 

However, injecting any �uid or other mass-occupying sub-

stance into discs’ center nucleus pulposus gel displaces that 

gel outward. This denotes Archimedes’ property of displace-

ment in �uid dynamics, and therefore the Discseel® 

Procedure intentionally avoids injecting �brin into discs’ 

centers. More preferably, �brin injected intra-annularly cre-

ates a barrier maintaining existing nucleus pulposus within 

the discs’ centers where it is needed. Both in vitro [70] and 

in vivo [11] investigations support the clinical utility of intra-

discal, and more speci�cally, intra-annular, �brin [11]. A 

randomized, blinded investigation comparing intradiscal, 

nonautologous �brin vs. normal saline control disc injections 

demonstrated that statistically signi�cant mechanical repair 

occurred along with improvement of the disc’s biochemical 

milieu following the intradiscal �brin treatment [68]. Disc 

pH increased to normal, and in�ammatory constituents dis-

appeared following intra-discal injection of �brin but not fol-

lowing intra-discal injection of normal saline.

Early investigations of intradiscal �brin demonstrated its 

value even before current re�nements were incorporated into 

the Discseel® Procedure [11, 69–72]. Re�nements incorpo-

rated to make the Discseel® Procedure include the 

following:

• Testing every disc in the region of symptoms with an 

annulogram and not relying on provocation discography

• Treating all discs in the region of symptoms that possess 

annular tears based on the annulogram and sealing needle 

puncture holes of every disc tested [11, 69–74]
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This Discseel® Procedure results in statistically signi�-

cant improvement in treated patients’ pain, function, mental 

health, disability, and quality of life outcomes (Fig. 6.1) [11, 

69–72]. Together, the combination of performing annulo-

grams and injecting intra-annular �brin at every location of 

disc annular tearing de�nes the Discseel® Procedure. 

Improved outcomes are realized with the aforementioned 

speci�c methodology [11].

Another bene�t of annulograms over provocation discog-

raphy is that they allow for the identi�cation of otherwise 

radiographically imperceptible annular tears in otherwise 

seemingly normal discs, which might cause debilitating 

symptoms. Detecting small peripheral annular tears may be 

necessary to adequately treat these tears. This process 

includes fastidiously performed annulograms done with con-

trast, allowing dynamic radiographic visualization of annular 

tears.

When annulograms are performed, contrast is visualized 

while �owing through annulus �brosis defects (tears) while 

passing nociceptors, which may be sensitized by in�amma-

tory constituents. This contrast �ow mimics the �ow of 

in�ammatory mediators, or nucleus pulposus, which may 

often be “one in the same,” traveling through annular tears. 

The annulogram allows dynamic �uoroscopic visualization 
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Fig. 6.1 (a) Visual Analog 

Scores (VAS) from a 

prospective investigation 

following lumbar Discseel® 

Procedure performed in 

subjects with chronic low 

back pain with and without 

lower extremity symptoms. 

(b) Oswestry Disability Index 

(ODI) from a prospective 

investigation following 

lumbar Discseel® Procedure 

performed in subjects with 

chronic low back pain with 

and without lower extremity 

symptoms
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of contrast �ow within the 22–25 annular layers and outward 

onto tissue and structures adjacent to torn discs. Post- 

annulogram computed tomography (CT) is unnecessary to 

identify annular tears because static and dynamic plain �lm 

�uoroscopy obtained during annulograms provides adequate 

and precise tear identi�cation.

 Microanatomy and Biochemistry

The greatest concentration of nociceptors resides within the 

posterior aspect of the annulus �brosus. The second greatest 

concentration exists in the posterolateral annulus �brosus, 

and the lowest concentration of nociceptors exists within the 

anterior annulus �brosus [73–80].

There is an innate region of weakness of the intervertebral 

disc at its posterolateral portion, which unfortunately corre-

sponds with the region having greatest density of nociceptors. 

Therefore, disc pain is predictably common when one recog-

nizes that the dense concentration of nociceptors resides in 

the region most commonly associated with annulus �brosis 

tears or failure. These annular tears are important because 

they allow the extravasation of nucleus pulposus within the 

disc in the region with the greatest concentration of pain-

transmitting nociceptors. Interestingly, the body reacts to this 

leaked nucleus pulposus as a foreign sustenance, responding 

with in�ammation and the autoimmune response, causing 

pain. Resultant in�ammatory cytokines play a role in mediat-

ing discogenic low back pain and lumbar radiculopathy. 

Histochemical studies in human and animal intervertebral 

discs show that the nucleus pulposus in contact with torn 

annulus �brosus instigates the formation of in�ammatory and 

autoimmune constituents that includes the formation of pep-

tides such as calcitonin gene-related peptide (CGRP), vasoac-

tive intestinal peptide (VIP), and substance P, which heightens 

the sensitivity of the local nociceptive nerve �bers [81–85].

 Indications

 Patient Selection

Patients should have experienced chronic low back pain for 

6 months or more in duration, with or without lower extrem-

ity symptoms (either radicular or nonradicular, somatic 

referred leg symptoms). Studies currently pending publica-

tion also demonstrate high safety and ef�cacy of the 

Discseel® Procedure in treating chronic cervical pain, with 

and without extremity radiculopathy. Patient screening 

should consider limiting treatment of patients with abnormal 

psychosocial factors.

Annulograms, like any test, should only be performed 

when their results directly affect the direction of the treat-

ment algorithm. Annulograms, or the Discseel Procedure, 

may not typically be indicated for patients with acute or sub-

acute LBP and/or leg pain because those symptoms will 

likely resolve spontaneously within six months. In compari-

son, those with chronic LBP are likely to experience pain 

persisting of at least �ve years duration following symptom 

onset. However, each situation deserves individual evalua-

tion and consideration. Might an incapacitating acute injury 

merit treatment consideration, as routinely occurs with surgi-

cal discectomy?

In patients presenting with axial back pain with lumbar 

extension and relief with �exion, one should consider ruling 

out zygapophyseal joint etiology by performing diagnostic 

medial branch blocks or intra-articular zygapophyseal 

(Z-joint) injections with local anesthetic to determine 

whether the pain originates from the Z-joints. Extremity 

weakness including foot drop or re�ex loss is not an exclu-

sion criterion for the Discseel Procedure.

Blood thinners are relative contraindications, and patients 

should consult with the prescribing physician’s of�ce as well 

as the proceduralists prior to the procedure. Pre- and post-

treatment blood coagulation lab values should be checked, 

and the risks and bene�ts discussed with each patient.

 Prior Nonsurgical Treatment

The Discseel® Procedure pretreatment instructions do not 

require that patients undergo an epidural injection of cortico-

steroid because this injection is not site speci�c and will not 

corroborate the existence and exact location of a painful 

intervertebral disc and, although exceedingly low, the risks 

associated with epidural injections of corticosteroids are not 

zero [86].

 Prior Spine Surgical Treatment

Prior spine surgery does not exclude patients, including lami-

nectomy, laminotomy, discectomy, foraminotomy, anterior or 

poster interbody fusion with screws and rods, interspinous 

decompression devices, implanted spinal cord stimulators, or 

pumps. None excludes patients from undergoing the Discseel® 

Procedure. There are also some surgeries that increase stress 

and strain on the adjacent intervertebral discs, which may 

increase the need for the Discseel® Procedure [87–98].

 Anatomic Exclusion Criteria

Exclusion criteria include severe vertebral canal or interver-

tebral foraminal stenosis, severe compression of the cauda 

equina or spinal cord at the level targeted for treatment, or 
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upper motor neuron signs, or cauda equina syndrome. These 

apply only to the location or level being treated. Displacement 

of the dura, spinal nerves, or spinal cord is not an exclusion 

criterion. Preferable, but not required, is nonoccupied verte-

bral canal space. A nonsequestered, extruded disc herniation 

causing moderate to severe stenosis is a relative contraindi-

cation, not an absolute contraindication. Motor weakness, 

including foot drop, is not a Discseel® Procedure absolute 

contraindication. At this juncture, no scienti�c basis exists to 

mandate that segmental instability be considered a contrain-

dication. It is possible that instability may be caused by liga-

mentous laxity (anterior longitudinal ligament and posterior 

longitudinal ligament), which may improve with disc tissue 

growth following the Discseel® Procedure.

Patients with severe spinal stenosis may elect surgical 

decompression prior to undergoing the Discseel® Procedure. 

Because surgical discectomies cause iatrogenic annular dis-

ruption, a post-surgical Discseel® Procedure may be a treat-

ment option to address discs that have had a portion of the 

annulus surgically removed during discectomy. The various 

discectomy techniques all increase annulus �brosus disruption 

resulting in the potential for recurrent disc herniation or accel-

erated degeneration at the level of the discectomy [97, 98].

In addition to the indication for the performance of the 

Discseel® Procedure after discectomy, it may be performed 

after interbody fusion on the adjacent segments to treat the 

annular tearing caused increased aberrant forces known to 

increase the likelihood of adjacent segment accelerated 

degeneration [87–96]. Annular �brin can also be injected 

into a disc that has been “fused” by a spanning pedicle screw 

and rod construct because the fused disc may still leak 

in�ammatory mediators and produce pain. The intervertebral 

disc can be tested with an annulogram and treated with �brin, 

if torn and considered possibly symptomatic, even following 

fusion.

 Absolute Contraindications

• The patient is unable or unwilling to consent to the 

procedure.

• The patient has evidence of untreated localized infection 

at the procedural site.

• The patient is pregnant.

 Relative Contraindications

• The patient has a known allergy to any of the substances 

used for the injections.

• There is the presence of an active bleeding diathesis.

• The patient is currently on anticoagulants.

• There is a known systemic infection present.

• The patient has undergone a dental procedure one week 

prior to treatment or six weeks following the procedure.

 Equipment

The Discseel® Procedure is performed in a room suitable for 

�uoroscopically guided aseptic procedures. A sterile surgical 

suite is not necessary. The room must be equipped with �uo-

roscopy (C-arm or two-plane image intensi�er) and an x-ray 

compatible table. The room should also be equipped with 

minimally invasive cardiopulmonary monitoring equipment 

including an ECG, pulse oximeter, and blood pressure cuff. 

Supplemental O2 should also be available.

Sterile skin preparation may be an iodine-based solution 

(e.g., povidone-iodine), or an alcohol-based antiseptic (e.g., 

chlorhexidine gluconate 0.5% in 70% alcohol), or a combi-

nation of the two.

The placement of sterile drapes or sheets achieves a ster-

ile �eld and an aseptic region for the injection site. A two- 

needle technique may be used to test and treat the discs but is 

not a necessary component of the procedure. The single 

needle technique employs an 18-gauge 150-mm (6.0 inch) 

curved tip Tuohy needle. A 90-mm (3.5 inch) small-gauge 

(23–27 gauge) needle is utilized for anesthetizing the skin. 

Sterile gloves and standard radiation protection are manda-

tory for the proceduralists, and a sterile gown and mask are 

optional, based on physician preference.

A 10–20-ml syringe can be used to inject contrast, or the 

contrast may be dispensed into smaller volume syringes for 

easier contrast injection and attached to minimal volume, 

short extension tubing for precise annulogram injection 

control.

Intravenous cannula access is recommended for adminis-

tering sedation and emergent medication or �uids for cardio-

vascular emergencies.

 Sta�

At least one assistant in the procedure room prepares the 

contrast and heats and prepares the prothrombin and �brino-

gen in the procedure room. Care should be taken to dispense 

each into its correctly labeled respective syringe.

A second assistant or radiologic technologist may operate 

the �uoroscope.

 Pre-Procedure

 History and Physical Examination

An appropriate pre-procedure history is obtained, and a 

physical examination is performed to establish the patient’s 
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suitability for the diagnostic annulogram and Discseel® 

Procedure. The patients should avoid any dental procedures 

one week prior to their treatment and six weeks following 

their Discseel® Procedure.

 Informed Consent

The patient should be informed of all aspects of the proce-

dure, the risks and bene�ts of the procedure, and suitable 

alternative options. The patient also consents to understand 

the de�nition of off-label use of an FDA-approved medica-

tion. Off-label use of FDA-approved medications is com-

monplace and a well-accepted practice in the �elds of 

medicine and surgery. For consideration, epidural injections 

of corticosteroids are an off-label use of corticosteroids 

because corticosteroids have never been speci�cally 

approved by the FDA for their epidural placement.

 Premedication

The patient should be given standard NPO orders with the 

time speci�cations in accordance with the institution if IV 

sedation is offered.

Antibiotics Antibiotic prophylaxis against discitis, includ-

ing cephazolin 1  g, clindamycin 900  mg, or cipro�oxacin 

400  mg, may be administered intravenously within 

15–60 minutes before the procedure, but this is not a man-

date and was not performed in investigations referenced. 

This is also per consensus guidelines previously adopted by 

recognized spine procedural societies.

If the patient is allergic to penicillin, an alternative is 

clindamycin IV 600—900 mg [61].

Anesthetic and Sedation Local anesthetic (lidocaine 1.0—

2.0%) is used for skin in�ltration, and conscious sedation 

using the sedative medications of choice (i.e., midazolam/

fentanyl/ketamine) may be used for patient comfort.

 Allergy

If the patient has a known allergy to contrast medium, they 

may be pretreated with H1 and H2 blocking medications 

and corticosteroids prior to the procedure. Another option 

is to utilize gadolinium in those patients with a known con-

trast allergy.

A patient’s ability to tolerate the anxiety associated with 

any invasive test, especially disc access procedures, is vari-

able. Because of this, careful administration of sedatives and 

opioid medications is essential, allowing the patient to 

remain awake enough to convey sensations and locations of 

pain. This will allow for more accurate localization of the 

patient’s pain generator and can help to avoid injury to the 

adjacent spinal nerves during the procedure. A full provoca-

tive discography procedure with a complete record of the 

patient’s response is unnecessary.

 Technique

Positioning The patient is positioned prone on a procedure 

table.

Sterility The skin of the lumbar region and upper gluteal 

region is prepared for an aseptic procedure as discussed 

above. The operator and any personnel within the vicinity of 

the patient and �brin mixing station should wear clean attire 

(scrubs suits, for example). Surgical caps and masks are rec-

ommended, but not mandatory.

If the operator performs the sterile skin preparation, they 

should don fresh gloves after the skin has been prepared and 

prior to inserting any needles.

To help minimize the chance of bacterial contamination 

to the needle and/or the disc, the needle should not be unnec-

essarily exposed to the atmosphere. Upon being withdrawn 

from its scabbard, it should be inserted without signi�cant 

delay. Although not scienti�cally validated, to further mini-

mize the likelihood of disc contamination from skin bacterial 

�ora, one may puncture the skin with a sterile, larger gauge 

needle (14–18 g) at the skin entry point and direct a smaller 

needle that will be used to puncture the disc through the 

outer needle [98].

 Selecting Disc Levels to Test and Treat

If technically feasible, test every disc in the region of the 

patient’s symptoms. Typically three to four intervertebral 

discs will be tested. Higher segmental levels should be tested 

if they correlate with recognized radicular or somatic pain 

patterns as expressed via the patient’s history.

 Target Identi�cation

An anteroposterior (AP) image of the lumbar spine is 

obtained, and the target disc is identi�ed.

The disc may be approached from either side, but it is 

recommended to optimize the ease of access by approaching 

the disc from the side that is less encumbered by osteophytes 

and less narrowed due to scoliosis or fusion hardware. If nec-

essary, the needle may be rotated gently in alternating direc-

tions to penetrate bone overgrowth that is hindering disc 

access. Testing and treating incompletely fused discs is 

appropriate because annular disc tissue may be intact, even 

in segments with implanted cages.

Once the disc approach side has been selected, the �uoro-

scope is tilted caudal or cranial (tilted to the feet or head, 

respectively) so that the X-ray beam passes parallel to the 
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ring apophysis or the end plates of the vertebrae to maximize 

the radiographic height of the targeted disc.

The �uoroscope beam is rotated obliquely, allowing visu-

alization of the target disc from the ipsilateral posterolateral 

oblique aspect. During traditional discography, the beam is 

rotated obliquely until the anterior aspect of the superior 

articular process (SAP) overlying the target disc lies parallel 

to the axial division of the anterior two-thirds and posterior 

one-third of the target disc. That view will allow the needle 

to be advanced parallel to the x-ray beam, directing the nee-

dle tip intentionally to the center of the nucleus pulposus as 

it passes across the anterior surface of the superior articular 

process. It is important to note that this discogram approach 

view differs from the Discseel® Procedure view described 

later insofar as the discogram view intentionally directs the 

needle tip trajectory to the center of the nucleus pulposus and 

the Discseel procedure view directs the needle to the poste-

rior annulus. In comparison to a discogram, the Discseel™ 

Procedure’s intent is to target the annulus �brosus at its most 

posterior aspect of the intervertebral disc.

There are two differences in the Discseel® Procedure 

needle trajectory that allows for the needle tip to reach the 

posterior annulus �brosis instead of the center nucleus 

pulposus.

One difference in the technique is to continue rotating the 

image intensi�er to a more oblique position until the SAP is 

seen over the disc at the 1/3 posterior and 2/3 anterior junc-

tion (instead of at the 2/3 posterior and 1/3 anterior 

junction).

The second difference in technique is when the physician 

employs the common discogram imaging method previously 

described (SAP at the 1/3 posterior-2/3 anterior junction). 

Then, instead of marking and penetrating the skin at the typi-

cal location overlying the anterior portion of the SAP and 

inserting the needle directly along the pathway of the x-ray 

beam into the center of the nucleus pulposus, the physician 

marks and penetrates the skin over the radiographic anterior 

aspect of the disc. The needle then enters the skin at this 

slightly more anterior and lateral position and is directed 

posteromedially instead of parallel to the x-ray beam. Ideally, 

the needle will come in contact with the anterior portion of 

the SAP, so the appropriate needle tip depth can be deter-

mined without changing the position of the image intensi�er. 

This will also ensure that the needle tip is in position to avoid 

injuring the descending spinal nerve that will be descending 

from the level above just anterior to the pathway of the nee-

dle. This needle trajectory will direct the needle tip to the 

desired target, the posterior aspect of the disc’s annulus 

�brosis.

Another precaution that can be taken to minimize the like-

lihood of the needle injuring a spinal nerve is to avoid inject-

ing local anesthetic into the region of the disc or spinal 

nerves until needle advancement and maneuvering is 

complete.

The target point for puncture of the annulus �brosus lies 

at the superoinferior midline of the target disc, just lateral to 

the lateral margin of the superior articular process.

At the L5-S1 level, the iliac crest may overlie the disc 

target in the posterolateral oblique view. Care should be 

taken to obtain a view such that the target point lies between 

the superior articular process of S1 medially and the iliac 

crest laterally.

If the iliac crest continues to overly the L5-S1 target, a 

skin puncture point could be placed over the location on the 

iliac crest closest to the target location. By the time the nee-

dle reaches the depth of the iliac crest, it may have traversed 

medially enough to bypass the bony crest itself. Alternatively, 

the needle entry point can be located over the point on the 

iliac crest closest to the target area, and the needle can be 

directed medially around the crest and back to the disc entry 

target.

In the posterolateral oblique view, a puncture point on the 

skin is selected, and a skin wheal is raised with local anesthe-

sia (lidocaine 1% or 2%) using a 23–27-gauge skin needle.

 Technique Needle Placement

New needles should be used for each disc injected to mini-

mize infection likelihood. The skin overlying the target disc 

is marked and anesthetized with local anesthetic, but needle 

tract or disc region should not be anesthetized to avoid anes-

thetizing the descending spinal nerves. When performing the 

procedure, any new onset of leg pain reported by the patient 

should be noted to avoid injuring the descending ventral 

ramus with the needle or an errant injection. If the patient 

complains of paraesthesia or radicular pain, needle insertion 

should cease immediately and the needle is withdrawn 

slightly and redirected to avoid a nearby descending spinal 

nerve.

Additionally, because there are a limited number of noci-

ceptors that exist along the needle trajectory from the skin to 

the disc, appropriate needle advancement should not cause 

undue patient discomfort. When the needle encounters the 

annulus, a �rm and rubbery resistance is typically felt and 

the needle’s progress is monitored by alternating between 

AP and lateral �uoroscopic projections.

When a single needle technique is used, a 22-gauge, 200- 

mm Tuohy needle is advanced carefully to the target within 

the annulus �brosis at the posterior portion of the disc. 

Anteroposterior and lateral views con�rm the correct needle 

tip position before a trace amount of nonionic radiopaque 

contrast is injected into the annulus �brosis under dynamic 

�uoroscopic visualization (Fig.  6.2). Careful observation 
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Fig. 6.2 Lateral �uoroscopic view showing the needles inserted into 

the lumbar intervertebral discs (white arrows) with contrast injected 

into the discs (white arrowheads)

allows visualization and documentation of contrast �ow pat-

terns within and outside the disc.

Following the annulogram, the connection tubing is dis-

connected and the apparatus combining the prothrombin and 

�brinogen is connected to the needle hub. Using gentle 

 pressure, the plunger is advanced. When injected, the pro-

thrombin combines with the �brinogen and aprotinin, pro-

ducing �brin as it is injected into the disc. Fibrin is slowly 

injected with gentle pressurization of the syringe. If resis-

tance prevents the �ow of �brin, the needle’s metal stylet is 

replaced to occupy the entire central portion of the needle. To 

assure that the stylet occupies the needle’s entirety, rotate the 

stylet’s notch until it rests entirely within the hub’s groove. 

This assures that there is no �brin or tissue obstruction or 

needle “kink” at the needle’s most distal aspect that would 

impede �ow. The physician cannot assume that the disc is 

entirely �lled or sealed maximally due to the perception of 

complete resistance without �rst reinserting the stylet to 

ensure that �brin has not activated and obstructed the needle’s 

lumen. Total �brin volume injected per disc is highly variable 

and dependent on the disc’s morphology but typically ranges 

from approximately 0.5 cc to 6.0 cc. Observation of the con-

trast departing the annular tears when injecting the �brin indi-

cates the presence of �brin within those tears. Although the 

disc height often increases during �brin injection, this is not 

necessarily the goal of the Discseel® Procedure. During a 

typical procedure in a patient with chronic low back pain, 

usually 3–4 discs are tested and treated.

Additionally, more cephalad discs may be tested and 

treated if the patient’s symptoms and imaging studies indi-

cate the need for this. If a morphologically normal disc is 

identi�ed based on annulogram, the needle puncture site is 

sealed with �brin to try to protect and preserve the integrity 

of that disc.

 Post-Procedural Care

After needles are removed and the skin puncture points ster-

ilely dressed, the patient is taken to recovery where cardio-

pulmonary monitoring is performed for approximately 

30 min or longer if indicated. If the patient is stable at this 

point, they are discharged to a caregiver or a family member. 

Short-acting analgesics may be prescribed at this time. 

Patients are instructed not to drive on the day of their proce-

dure and to expect increased discomfort for a few days to a 

few weeks. Intra-discal biologics that occupy the annular �s-

sures instead of leaking can maintain the intervertebral disc 

height and can cause increased patient symptoms from the 

injected disc(s). These symptoms can be referred to as a full 

feeling, deep pressure, prolonged pain, or other post- 

procedure symptoms not commonly reported with other 

intradiscal procedures. Therefore prescriptions for pain med-

ication to address this period of increased discomfort may be 

considered.

 Conclusion

Being safe and ef�cacious, the Discseel® Procedure treats 

spine pathology with relative ease and high success. Because 

the Discseel® Procedure returns discs to their normal states, 

both mechanically and biochemically, it eliminates common 

and costly problems associated with all spine surgery, even 

minimally invasive spine surgery.

The Discseel® Procedure’s ability to spare patients from 

needing additional spine surgery due to adjacent disc degen-

eration and “the domino effect” saves society pain, suffering, 

and billions of healthcare dollars.

The �eld of spine specialists is observing “decision- 

makers” evolve from old and contrarian spine treatments, 
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including spine surgery, to new treatments restoring spines to 

their pre-injury state, bene�ting patients and the healthcare 

system.
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