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Percutaneous Epidural Neuroplasty

Sang Ho Moon, M.D.”, and Han Sik Kim, M.D.*

Department of Orthopedic Surgery, Seoul Sacred Heart General Hospital, Seoul, *Woorichuck Hospital Spine Center, Cheonan, Korea

Interventional pain management by percutaneous epidural neuroplasty (PEN) has potential as a useful treatment method in chronic low
back and/or radicular pain that is refractory to other conservative treatments. The effect of PEN is known to result from targeting of drug
delivery to areas of pathology in the spinal epidural space. The procedure involves removing barriers, such as epidural fibrosis, that prevent
drug from reaching target sites. Therefore, the goal during lysis of epidural adhesions is to penetrate mechanical barriers impeding injected
material from spreading effectively into the areas of pathology in the epidural space by the catheter. An additional lavage effect, reducing
the local concentration of proinflammatory substances seems possible. Although a true mechanical lysis of postsurgical adhesions or scar
tissues by means of PEN appears to be impossible because it has been proven by experimental biomechanical study, mild to moderate
adhesions may be broken up by a PEN catheter allowing the medications to reach the target site through the new channel made by the
catheter. This review will focus on the adhesiolysis technique using the sacral hiatus approach in treatment of chronic low back pain with/

without lumbosacral radiculopathy.
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ojuf 7]&9] thE AR Qo AF o] thido] HA| 2o =84 7HE 9] Alo] golstes AAIE FHetth & Hofl
= S, 223 QA o] 17T SOl E 2 X E o FHTH U SH YAM ARIS ot s 242 A
o] & 4 9t Y T ZNOEN GFOR AT = 595 AR Fof AR
= SN LdFRO PANSS SUSEAL BRG] &8 FAIZIE ARSSte] T x| 7F AR ARRIof| A ol E5-2
= W 25 =S A E5d] QoA HE dos 5ot AE fIXIQE BeA] EIskar ghek xpo| 7} Qlvkd F5-o] f1x]of BHA|
d8e w7l 4L F1 7]sstih YA FA7| 2 SRI5E §9) 0] m] ol G-3-2] 9|25 thA] A
StATE HIEPH S 0|83 &y § AmEE Y1 GFOREE 2

% 7] cm YHE, 1 om S EH-E 7S 08 S E ob= ¥ 2919

dktj2)0]l 2% lidocaine 2.2 |5} 0k & 11H A2 5 mm &

=7 o AAE0kcE ottt FHEE A F 2, 390 o] TR AN Tsi) o] ARE E5te] Eaoll 217 2.6 mm
AA A E YHEsto] ARGz W= lov 2Fol=7HHE Rk vk AskaL(Fig 1), A 3] 18 2, 2G4
E A7 ARG o2 DS = Qe 2HTT TE 7R B 1 ml AR A3 YR E YA =] =2 9ok 5 o
ol &Jste] gF §lof] AR & A ASH= Fddolch ofAle] 8T & FUR FARE SRS ERItth oo di=k A2 SA] 2120
OFAlE 7k FAF 1HE T SRRSO fol7F QL FHEE & A Aol AIRME| B R A3H A Ert vhso| F9|RE ZYst
T o], of 714 = A AREo] Aldshs €718 71eshith A] g5 sfjof Sttt (Fig. 2). 9] HX]17F2HRI%H pain control
e A FEE ok YRS BSTh 1 levelE &4, 2level ©1%F  manipulator (PCM) 7HIEIE F-= s &5l FA17] 2G5t
2 A& ZAoHof st ol A SR YTt Ak 4 AR HEE Y] lever arm®] Zo]7F 7] wiZof m]REf 9
A¥SIEE RUYESIHA 5992 5o]al Z9ke] dHof ¢k 10 7HIE Y AU -5 7o 2 H3 590 tis] vhi Sl A
cm FEO| HIZHE o= HAZF oo R V]ZolA|aL & AlASHe] HE oA SG4AlS 2 AFHA XSRSk A
F9| HMubo] st A3 G0l Qs AF ARV eR o] Yok= YA 2 7HIEHE Bl o glojA Al fdsioh A

Figure 1. (A) Skin incision was made
1cm lateral and 2cm inferior to the sacral
hiatus (arrow). (B) Insert guide needle into
sacral hiatus via skin incision. P, proximal;
D, distal (gluteal fold).

Figure 2. (A) Magnetic resonance imaging
shows that the beginning point of the
dural sac (arrow) is at the 2nd sacral bo-
dy. (B) Do not insert guide needle above
the 3rd sacral body to avoid inadvertent
dural puncture.
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A Aol 7HIE 9 tipg &0l & o|-8olf Fat £l Hak gake] 3 FWSE 2T 5 Jon R o] PF9l= A g Aol
AW HOo R ot LR A ok Aol =3 9 2 Futd vpEZlsioia st ol2fgh 3PS AH =ik F9] Fot A
Aol 7HAH & IR AI7 1= Hl =&°] ETHFig 3). Hol| =5t YA (Ultravist; Bayer Korea, Seoul, Korea)E 1.5
I FL7HA] EEohr| A 7HEE ] x1do] uto|H ZHHEIE ml FUsH HEE 7} ke St A o] IR, Yoke =
OFF FEINZ] & 7]to] DRl Ego] & o] &oto] WRkE thst & RO SAIZE HAl=A], Y 2oy e R okt
7k 2 uHto] AR Qdetet, o] {2k ofefgh w7 | & dhefst  FYUEA] gheA] 29| A BEsloF Shk(Fig. 4). Yot Yx2k
o AR 4= ok FeloHA 7HEHE 2o gre]E sttty 3 SRR 1% lidocaine 5 mlE 3] U3 o] IAl= &
A A3 3 &S 2ot EF0] YAk 5o A7 S 2E Yol Al Rt B = 7HX| AL Q=] A oA
o] Auty ol whE obx| Azt 22 5 8 Aot 5ol U
Sh=A] 22 o FAbol ot SFAIEA o] A sk=7}
£ skt ool gkef o]2gt Ao gloW the YR
A G4E 10 ml FAPSH=H| B4 SFEHC 2R E 2|5

= o8 A=54d 24E SAAIT = A 131 R Qlek
71 3 (0.25% bupivacaine 2.25 ml Al 775 miE &5
5to] 10 ml2 The & FARSH &5 é@% 7|5k 2, the
of FARY IFk AHp7t 552 FUStEE AR nh aute
BE = Qlok o] F oF 589 7HAS FA ARt o R 10% 1k
sdvincenent 1o e et e of e desrod ko oo much B o ol 08 2l el 21 015
easier. 5= =Y 4 Uth 1 5 7HEE e} a2 SEAIAA A ASH=

Figure 4. After confirming ventrolateral
catheter placement of the catheter in
anteroposterior (AP) and lateral views
under fluoroscopic visualization, inject
1.5 ml of contrast media to visualize
and document dye spread into area of
pathology and outline the targeted ner-
ve root. Rule out vascular, subdural or
subarachnoid injection during this process.
(A) AP view. (B) Lateral view.

Figure 5. (A) If the patient has multiple
levels of pathology, divide dosage of
drugs according to the levels and at first,
catheter tip (arrow) is placed in the most
proximal level (L3, 4 in this figure) and
inject divided dosage. (B) Then withdraw
the catheter tip (arrow) from the proximal
level to the distal level (L4, 5 in this figure)
for injection.
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Figure 6. Pain control manipulator (PCM) has a steerable catheter with
a handle and an atraumatic tip. From above, wire (inserts into lumen of
catheter), PCM catheter, needle spacer (fills guide needle), guide needle.
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< 225 T2 YHo] Aok U] AHRe] =g 4~ ¢l HE "7} 7Rssithal 45k 18 BE e S e 2
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Ao g HELHGH XS0l AY B S AASES A1 & Q' R3] Als9] 4852 Folok ot 552 Yo g2A
SHR R0l Yink 2eiut o] A A uke] AHER7EA] AAsE7| At 72t ghe|7) obd, oA AEe] $&2E TH5l|
ooto] M54 S AXY ¢ Q54 F ks SxEolAl IRt /2 Tt o =4 S olekal A A2 A Zfsitt o)z
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ok Ao A gkE 2290 A4S Bt o FHYotr det Ao 224 & 0|83k 71414 vre](mechanical lysis), 22141 G
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S082H AT eS e At ¢ Stk Bustgloy
Birkenmaier 7%= A& Ao vkE 228 dh2jAl 4 gt }1\_.73 }\6] ‘6‘(:)]—%9__] ‘é‘ﬂ]—l:gl%
gt 2 7HHE S Bl DA 5 gleS SEotHA A8 3
=9 -84 vk 2249 g7} op 1L A etstA W Flol dutd o 2 v w4 FAsHA 3T 4= = Alsoletal Balst

Figure 7. Magnetic resonance imaging
shows the fragment (arrows) of the cathe-
ter which was inserted and broken at
another hospital. (A) T2-weighted sagittal
image. (B) Gadolinium enhanced sagittal
image. (C) T2-weighted coronal image.
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S2A QY AlE T AT 55, AU 28 32 85 4 FOoE Folll= HHE FeoHA 7HIEE 2 s o 592
of A, 7HEE O] ol 9l Atk Foli A S oAl 2A4 ARt Azt ojul= ZHEEE st SET
oF dAyto] QlaL SHA] T R O] o|4f Zztolut Tzt A4 AY, ol o AR o] SA| "k ol2e B ATLHA| ¢baL ulE
2¥ Zoll, 3715 o, 78 AlER 2 B 9 d 54 sl 7HEIEIE A Y 4 =S A H vk Wk 234
A7 Solt. 12 o] 2R T Alsoll SR I 7HA AlEstE ol2iR RojR]2 YA 4= vkl AFZtsto] o]
o] F0]& 7|20l S5 oY o vk Aziwich 2Rt Y o2 AR oR27HA] ZHEE7E AojA|= dAd A
AR AR stofg Als A ¥5olA 572k Benzal- 5] BAYSHA] @R3tth(Fig. 8).

konium ChlorideE &7t &5 08 85 51| ot & 574 ojF 5 AAESE AT Al ASH: 2ol 7o E 7eol= T
oAM= Al B915 vletdyt 498 224 A o5t AE] o kglor 1 o Z34 B off dySEE A EAst
oM AlsstR L FuFALR FYAIE Fofsto] AA7IA] 1552 A St vtk Als 271 Fote] 299 Z5td s o= Pt
Fol el T 7HE A FERAe s SASHA] Utk oF  AEE YA FSto] Futd] vk E o] 3817 BAYsRe
Al Fof T iAoz AEfolt of4 o] ¥ist Fo] Wy 4~ U ZHkE HuaAe F S| Ao JlEstEdE 1971 9L
U=t o A A AR5 LUESHEA AEs] ol 51 Qlth o] A= AARE2] =710l Uit nlsge] fjlollens
U2 ofA 9] FolE 5ol 2Este] EohE 5 852 E Ao 299 sl digt w&at -io] & Hrhd ofziqt &
AYSHA] FUTh 7HHE O] &g o2 QIS HojA AL B2 ddE]  Y¥S5E F20] 2 ¢ ot ARtk Auke] 2go] HH
o] 7t 9o 2kESh= SEI7E BAE et AR E B el HwA AV R0 R Le|UA BEAog 20| HA| &
A Al & 27to] ol QLA 98-8 345t 195 9As] A7 = F9F Z&(flling defec)50] 2R FE2A] BRIt oo yhst
3P F BALE FRI vl AlthFig. 7). ol2§t 42 7HEEZE  of A 20l HW 2FAF 2 tiF A oz Sk A&
SYOIAU A vRs0] @7EER Fo tiste] 7HEEIE 22 fle /IR 22 HolA| HrkFig. 9).

Figure 8. (A) If the catheter is bent at the
bevel side of the needle (arrow), shearing
of the catheter can be made during move-
ment of the catheter. (B) Rotate bevel
needle to prevent catheter from shearing.

Figure 9. (A) In the epidural space, con-
trast media spreads asymmetrically with
multiple small sized filling defects. The
margin of dye spread is irregular. (B) After
dural puncture, contrast media spreads
symmetrically without filling defects.
This is the myelogram that has a smooth
margin of dye.
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Figure 10. (A) It is impossible to insert a
device into the epidural space in case of
obliteration or severe stenosis in sacral
hiatus or canal. In that case, authors de-
veloped a method that hand drilling can
provide the entry for needle and catheter.
(B) Using a guide needle as an introducer,
K-wire with hand drill is an alternative
method to secure the pathway.
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