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To the Editor:

Re: Chang K-W. Cantlever bendin tchrigue for rtment
of lrge and riidsoloss.Spne. 200328.2452-2458

1 would like o make some comments on Dr. Kao:
‘Wha Chang’ artcle regarding major soliois teatment.
by n st contouring.

Before expressing my comments, 1 would ke to con-
graculae the auchor fo his original approsch n the cor-
rection of soliosis by using the rod and is deformabily
feaures in order 0 approximate the best possible shape
forthe scoliori spne. In other words,che ida i 0 use:
the rod and s contouring to obtain a good three.
dimensional corretion. The correction s obtained with-
out any disracton or compression maneuver. The 1e-
sulsseem highy encouraging with 3 mean reduction of
7.1% {range, 51%-74%) for mean deformitiesof 95°
(75°-133°) without anteior elease by discectomy (ex.
cepe for one patien]. The clincal resut s excelent as
‘wel s the reparted saisfaction index of 95%.

s quite an experienced user of the st contouring.
technique since 1993, 1 wil address hereafer some
issus related to the suriel technique presnted by Dr.
Chang The author appie i st contouring on a conven-
omalrod ., clasicone. This s why he i forced o apply
quite & high lever arm, on one segment only,reuling in 3
reduction hat he has fo maintsin uncil he st the concave.
rod and the device fo transversal tacton, This approach
would hardly allow him to conteol the correcion i the
sagital plane and even ess i the rontal one.

‘Ascgmentby-segment contolledcorection by in it
congouring by means of & lastic od should provide the
surtfon with even heter results, as shown by several
repoed srudics. "™ In the specifc case of thorace scli-
osis,che i st contouring of a concave rod allows res.
tortion of the sagtal plane and th rotaton by devel-
opinga posteriorconcave force, and the “mediization"
oftheapex by contouring n thefrontal plane. Dr. Chang,
sometimes adds a simultancous sagital hending to his
fronial major bending. The corrction o kyphoscolioss
esults in an improvement of the axial rotston,
pushes the canvexity anteiorly. On the contrary, the
correction o lordoscolioss would worsen the rotation
as it pulls the convexiy backwards. We think tha the
choice ofche concave ro for reducing a thoracic scolio-
sisisfundamental when tring to obtain the bestthce.
dimensional result.

Pedicl sceews are esential in Dr. Chang's approsch
because of the high consraints applied tothe spine by a
one-shot i it contouring with a long lever am. In our
practie, we use pedicular hooks placed on every o
vertebeze. We petform the i st contouring sround
each implant in the frontal and in the sagts] plane a1
cernatvely. Thus, the corretion is obtained proges.
sivel with 10 excesivestess, ither on thespine or o
the rod and implancs. Furthemore the correction can be
improved by means of 2 bipediculae implant placed ar
the apex level One othe important isue is whethes ot

o the implants are ightened during the i s maneu-
vers. Unfortunatel, the author does not repor this in-
formation in his aticle. Indeed, this derail is esenial
because, fthe implanesare sightened during the i it
mancuvers, the whole constuct i igd, Therefor, there
‘would be no automaric convex compression or any con:
cave distraction. In our opinion, the contouring shosld
e performed as safely as possble, with untightened im-
plants, while having one ixed point to avoid sportane-
ous rotaion of the rod. The implants ar then tightened
at the end of the coreection maneuvers. Given the good
correction resuls obtained, the anterior eleas does not
seem compulsory. Nowadays thoracoscopy is peferred
to thoracotomy for the anteror approach of the spne.
because of it lower complication race® In the presence.
of major deformities as those presnted hy the author,
the anterior approach is widely sccepted. Indecd, the
anterior approach combined with the postrior corec
tion by i it contouring wosld prabably give even b
ter results, parcculaly in the sagttal plane and would
add an anteror support of the bone grafting, which
might prevent from late pseudarthrosis and los of cor
cection, quit requent i high degree soliois, However,
the author's short follow-up (25-54 months) does nor
allow him to comment on this isue yet, Nevertheess,
despite our remarks,the quality of this paper s not o be
questoned. The author has grest merit of showing the
eficiency of thein stu contouring for srgical correction
of major deformities 3 wel s les svere ones

Our remarks were only meant to bring some more
information that may prove useful in the reduction of
thoracic soliosis by in situ contouring. We thus hope
tha these detals would help the reader who may decide
o use chis highly promising tchnique,

Jean Paul teib, MD

HUS Hopitaes Universitaires de Strashonrg
Hopital Ciil

Strasbourg, France
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I Response:

Lapprecate Dr. Steib's feedback 1o the aeicl and agree
with many of the emarks he made. However, I sell be-
lieve that the pedile screw-based cantilever bending
technique can obiain better dhree-dimensional resuls
over the other approsches,including the usage 0f con-
cave rod and pediculac hooks that Dr. Sicib mestioned.
“This i because the cantiever bending technique i ped:
el serew-based such tha thres-dimensional eareions
can be obtained by manipulating and adjusting the
screws. The sigaificance of my approach lafs ot so
imuch on the type of the rods or hooks used in spplying
thecorrection force but rather th presence and the con
tained manipulabile of the pedicl srews. The nyoloc.
ment of pedicl screws allows the surgeons 1o nct only
apply the correcuive forces bu also to rcain and adjust
such forces na progressive and controllable manner. To
furher depice my poiat, | herby give thiee scenarios 25
follows,

1. For the improvement of the axial rotation, after
placing the convex rod and ightening the upper and
ower ends oftheimplant, 1 would fx the convex rod,
derotate the pedicle srews a the concave side of the
apes, and then tighten th srewes at the convex side of
the apex t the convex: rod.

2. For the corection offrontal solioss, | vould ob-
ain *medializaton” of the apex by in st concouring
the convex rod in the frontal plane.

3. For he correction ofsagtal kyphosisor lordosis, |
Would add a simultancous sagicl bending (by bring-
ingclose or separaing th free ends of the two level
arms in che sagictal plane) to the frotal major
bending.

In summary, based on my experience, by wsing the
pedicle erews for thei three-dimensionsl conteolabiicy
inconjuncton with the rods for their deformability, [ can
always approximate the best posible thrce dimensional
resuls saely.

For fleible curvs, | understand many ocher scoliosis
correction approaches can achieve comparable resuls.
Howeve, for lrge and rigil scolosis,che biggest chal-
lenge s 0 provide enough corrective forces o oercome.
the cigidicy of the deformity while obiaining safe and
satisactory resuls at the same time, In my prsecices,
use pdicescrew-based construct to peovide sizon an-
chorages; cousequently, by ightening of mplants, [ can
provide 4 stable and secure conncetion between screws
and rods, thus enabling the cancileves bending techaique,
sesuling in enough correcive forces to correctfarge and
sigid scoloss without anerior release. S0, 10 answer Dr.
Steib's question,the implants are actually tghtened be-
fore the fromal or sagittal bending and the correctve
forces generated by this mancuver are 0 powerful that
‘one fixed point is not enough to av0id sponncous o-
tation o the rod, which conld sesulr i Lo o contrel of
correction duting the in situ maneuvers. The lengeh of

the spinalcord fixed by the segmenal srews would not
e changed throughou th process of applyin tistech:
nique, Because of thar, the technigue is relaively safe. |
have had no neurologic complicationsin more than 200
cases reated since using thistechnigue.

T ageee with Dr. Seib's comments tha thoracoscopy
combined with the posteror correcion by in st con-
Couring would give bectr sesuls in the sagial plane.
Pedicle sezew-based construct cannot maintan the cor
rection foe ong in igid kyphosis or ordoss unless the
anteriorstructure is adequately elased and grafed.

Finally,[would like 0 express my sinceregratitude o
D, Seib and all he comments hat he has rased, 2 they
are extremely valuable o us.

Kao-Wha Chang, MD
‘Deparment of Orthopedic Surgery
Armed Forces Talching General Hospital
Taiwan, Republic of China

To the Editor

R Kakushima M, Miyamoto K, Shimizu K. The offctof
leg length discrepancy on spival motion during gat:
threedimensional analyssin bealthy volunters Spine.
2003:28:2472-2476.

“The conclsion inthis study tha “Patients who have
leg lengeh disceepancy duc to disorders in th lowes ex-
tremities s at reate ik of developing disablingspial
disorders dueto exagerated degencrativechange” s un-
supported by the study icl.

“The scudy simply established that laeral bending of
the lumbar and thoracic spine i roughly 2* more than
ormal when a volunteer wore a 3-cm heel . To sug-
gest chat this leads to degenerative changes i unvar.
ranted specalation. No long-term folow-up or asess-
mens of degeneeative changes was established t support
this conclusion,

Unforunaely, this unfounded conclusion published
in such s reputable journal may lead o untoward legal
and clinical ramifications in he frure.

David L. Skaggs, MD
Jeifer Weiss, MD

Steven Storer, MD

Childrens Orthopedic Center

Keck School of Medicine
Children's Hospial of Los Angeles
Los Angele, California

In Response:

We sppreciate the opporunity to respond o the leter of
Drs. Skages, Weis, and Storee incegards 0 out rcently
pubished article.” We accept heir claim that our con-
clusion that *parients who have leg engeh discrpancy
(LLD) due o disorders in the lower extremites are at




