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Pediatric Neurosurgeons
Develop New Occipitocervical
Fixation Device

Over thepast fiveyears, Dr. Douglas
Brockmeyer, Professor of Neurosurgery, and Dr.
NathanAvery, former Pediatric Neurosurgical Fellow,
haveworked closely with several manufacturersto
develop anew occipita cervical fixation devicefor use
inpediatric patients. In
2001, a22-month-old
boy presented to
Primary Children’s
Medical Center with
severe occipitoatlantal
didocation after a
motor vehicleaccident.
Childrenthisyoungare
poor candidatesfor
treatment with other
occipita/cervica
instrumentation devices, becausethey do not stabilize
thecraniovertebral junctionwithout ahao. Dr. Avery,
who hasabackground in drafting, worked with Dr.
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Brockmeyer to design and create an occipital/cervical
platethat could beused in children of thisage. The
plate was designed to fit between the occiput and C2
and was meant to beincorporated with C1-2
transarticular screws. After thefinal draft was
completed, the doctors approached ATK Thiokol
Corporation to seeif they would bewillingto
manufacturetheloop. Thiokol agreed and produced
thefirst threeloops. Thefirst occipitocervical loopwas
implanted successfully on May 18, 2001. The patient
went on to successful fusion without the use of an

externa halo orthosis. Thedevicewasnamedthe
“ABT Loop,” which standsfor Avery-Brockmeyer-
Thiokal.

Sincethefirst case, fourteenmore ABT loops
have beenimplanted in patientswith occipitocervical
instability. After theinitial three cases, Dr. Brockmeyer
and Dr. Avery approached M edtronic-Sofamor Danek
(Memphis, Tennessee) to manufacture and market the
product. Thedoctorshave alsoworked through the

(continued on page 7)
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Clinical Trials in Pediatric

Neurosurgery

ThePediatric Divison continuestolead the
nationinthe development of clinical trials' for the
investigation of hydrocephal us. Having completed three
multi-center trialsof different shunt valves,* endoscopic
shunt placement,? and adj ustable shunt valves,® the
pediatric neurosurgeonsin the department have
accumulated adetailed database of approximately
1,000 patientsfrom centersaround the country and
around theworld. These data continueto be extremely
vauableintheinvestigation of hydrocepha usproblems
andintheplanning of futurestudies.

At present, Dr. John Kestleisinvestigating
infection of ventricul o-peritonea shunts. A recently
completed multi-center pilot study* hasdemonstrated
marked variation between centersin the management of
patientswith thisdifficult problem. Theduration of
therapy, and therefore the duration of hospitd stay, are
extremely variableand do not appear to berelated to
theincidence of recurrent infection. Based on thispilot
study, planning isunderway for atrid toinvestigatethe
duration of antibiotic therapy and theroleof antibiotic-
impregnated equipment in these children. In addition,
antibiotic-impregnated shunt equipment isbeing used
for the prevention of shunt infection. Therecent
experienceat Primary Children’sMedica Center
suggeststhat theremight be abenefit tothis, but a
randomizedtria isrequired andisbeing planned.

Dr. Marion Walker and Dr. Kestle recently
participated in aconsensus conference sponsored by
theNationd Ingtitutes of Healthto help develop an
agendafor research prioritiesin hydrocepha us. This
conferencewasthefirst of itskind and wasan exciting
opportunity for the promotion of collaborative
hydrocephal usresearch. Itishoped that thiswill
stimulate continued hydrocephal usresearch and provide
fundingfor futuredlinicd trids.

1 KestleJ: Clinica Triads.World J Surg
23:1205-1209, 1999

Chairman's

Message

Inthisissueof
Neurosurgery News, we
highlight someof therecent
sgnificant contributions
fromour Pediatric Division,
comprised by Drs. Walker,
Brockmeyer, and Kestle.
Our pediatric neurosurgery
group representsacenter of excellencefor pediatric
neurosurgery for multiplestatesin the Intermountain
West and beyond. Highlighted hereissome of
clinical trialswork of Drs. Kestleand Walker. The
devel opment of randomized clinical trial shashelped
define best (and now standard) practicefor
ventricular shunting technique and hardware choices
inpediatric patients. Alsointhisissueisthestory of
the devel opment and implementation of theABT
plate, aningeniousdesign of occipitocervicd fixation
device specifically meant for usein pediatric patients.
Finaly, don’'t missDoug Brockmeyer’stale of
ascending Mt. Everest—an enormousfest by any
standards, and particularly when accomplished by a
practicing neurosurgeon—to our knowledgethefirst
ascent by aneurosurgeon. Congratulations, Doug.

2. KestleJ, Drake J, CochraneD, et al:
L ack of benefit of endoscopic ventriculoperitoneal shunt
insertion: A multicenter randomizedtria. J Neurosurg
98:284-290, 2003

3. KestleJ, DrakeJ, Milner R, et al: Long-
termfollow-up datafrom the Shunt Design Trial. Ped
Neurosur g 33:230-236, 2000

4. KestleJ, Garton H, Whitehead W, et al:
Themanagement of shunt infection: amulticenter pilot
study, in Pediatric Section of theAmerican
Association of Neur ological Surgeons/Congr ess of
Neurological Surgeons. San Francisco, CA, 2004

5. Kestle JRW, Walker ML, for the Strata
Investigators: A multicenter prospective cohort study of
the Stratavalvefor the management of hydrocephausin
pediatric patients. J Neur osur g: Pediatrics2
102:141-145, 2005



Welcome
Kenneth S. Yonemura, M.D.

The Department of Neurosurgery ispleasedto
welcome Dr. KenYonemurato the University of Utah.
Dr. Yonemurajoined the Neurospine section, withan
emphasison minimaly invasvesurgica techniquesand
interbody fusion, asan Ass stant Professor in mid-July.

Dr. Yonemurawasborn and raised in Southern
Cdlifornia. Hegraduated fromthe
University of Southern Cdifornia
withaB.S. degreein
psychobiology in 1980. His
medica school trainingwas
completed at Jefferson Medical
Collegein Philadelphia, PA in 1984.
Hecompleted hisinternshipand
neurosurgery training at the
Universty of Cdifornia, Irvine
Medical Center (UCIMC) in 1990
and wasthen selected for aspina surgica fellowship at
the Barrow Neurologica Ingtitutein Phoenix, Arizona.

Following hisreturnto UCIMC asan assistant
professor in 1991, hedeveloped astrong interestin
interbody fusion techniquesand became one of the
origina surgeonsinvolvedinthe FDA eva uation of
threaded fusion cages.

Dr. Yonemurawastheninvited tojoin hisprior
chairmanin private practicein Seattle at the Northwest
Neurosciencelngtitutein 1993. During hisprivate
practiceexperience, hehelped pioneer minimally invasive
surgica techniquesfor both thecervica and lumbar
spine. He hasbeen asked to lecture and teach
workshops both inthe United States and abroad on
variousaspectsof spina surgery.

Hereturned to academic medicine at the State
Universty of New York Upstate Medical Univerdity in
Syracuse, New York, in September 1999. Hewas
granted adual appointment in the Departments of
Neurosurgery and Orthopedicsand wasanintegral part
of thelngtitutefor Spine Care at the University Hospital.
Inadditionto complex spinal disordersand minimally

invasive spinesurgery, hedeveloped astrong interestin
thediagnosisand treatment of periphera nerve
disorders.

Because of adesiretoreturntothewestern
United States, Dr. Yonemurahas now accepted a
positionin the Department of Neurosurgery at the
University of Utah.

Hiscurrent researchinterestsincludethe
development of new interbody fusionand minimally
invasivesurgical techniques, aswell asmotion
preservation techniquesand framelessnavigation for
pina surgery.

Asareault of hisactiveinvolvement in United
States Cycling Federation bicycleracing, Dr. Yonemura
has been astaunch supporter of the national ThinkFirst
brain and spinal cord injury prevention program and had
previousy been themedica director for the chapter in
upstate New York.

Consultationswith Dr. Yonemuracan be
arranged by contacting hisassistant at (801) 585-2453.
Heisaso amenableto reviewing diagnostic studiesand,
with adequate notice, may beavailabletotravel for
assistanceindifficult or complex cases.
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Reaching New Heights:

Summitting Mt. Everest Pediatric Epilepsy Surgery

Editor's Note: Dr. Douglas Brockmeyer isa The Department of Neurosurgery, through the
pediatric neurosurgeon at the University of Utah affiliation with Primary Childen'sMedica Center,
and Primary Children's Medical Center. The offersacomprehensive epilepsy surgery programfor
Department of Neurosurgery congratulates himon theIntermountainregion for patientsup to 21 years
achieving his goal of climbing Mt. Everest. old. Dr. John Kestleand Dr. ColinVan Orman (from
At9:30am. on May the Department of Neurology) coordinatethisvery
30, 2005, | stood on the successful program. Patientsareevaluatedina
summit of Mt. Everest. combined clinic and potential surgical candidates
That momentintimewas undergo video EEG monitoring inthe Primary
aculmination of many Children’sMedica Center Epilepsy Monitoring Unit.
yearsof persona MRI, SPECT, and PET scanning areall obtained as
preparation, combined required.
with atremendousamount At therecent International Society for
of support frommy Pediatric Neurosurgery meeting, Dr. Kestlereported
colleagues. Theonly way the PCM C experience over the past fiveyearsfor
| couldindulgeinthislevel childrenwith focd epilepsy. Fifty-seven craniotomies
of mountain climbingwould beif my partners, Dr. John were performed with intraoperative seizure mapping
Kestleand Dr. Jack Walker, aswell as other members and/or subdurd gridimplantation. Overal, 78% of
of the Department, werefully supportive of my efforts. patientswere seizure-free oneyear after surgery.
Luckily for me, that wasthe case. Therewas an 86% seizure-freeratefor patientswith
Onthetrip, | made many new friends, learned a pathology inthetemporal |obe and a67% seizure-free
great deal about the strength and dignity of the Sherpa rate after surgery for patientswith pathology outside
peopleand, of course, enjoyed spectacular climbing on thetemporal |obe. Inaddition, hemispherectomy is
anhigtoricroute. By al accounts, it wasa“ difficult” performed when appropriate? and vagal nerve
year on Mt. Everest, with highwindsand late summit giimulationfor nonlocalized intractable epilepsy (80
dates. But, wewere patientsinthelast 5 years) hasadded to the surgical
ableto overcomethe options. Therecent addition of a3T MRI at PCMC
obstaclesand “top and an MEG facility will further enhancethe Pediatric
out” insafety and Epilepsy Surgery programand hel ptreat this
good style. devastating disorder.
Looking
back, | know my time Bibliography
ontop of theworld 1. KestleJ, Connolly R, CochraneD: Pediatric
wasfleeting, but my peri-insular hemispherotomy. Pediatr
gppreciationand Neurosurg 32:44-47, 2000
gratitudefor my 2. KestleJ, Van Orman C: Surgery for localized
coworkers, my family, epilepsy inchildren, inInternational Society
andmy friendslives for Pediatric Neurosurgery. Vancouver,
onforever. British Columbia, 2005




Venous Thromboembolism in

Neurosurgery: Natural History
& Algorithm for Prophylaxis

The Department of Neurosurgery at the
University of Utahiscurrently conducting alarge
prospectiverandomized tria comparing theefficacy of
heparin and low-molecular-weight heparinin preventing
thedevel opment of deep veinthrombosis(DVT). The
obviousconcernisthedevelopment of aDV T that
propagatesand becomesamobileclot that can travel
tothelung (pulmonary embolism). Pulmonary
embolismshavethe potential to befatal events.

DVT episodesarecommon among
neurosurgery patients, occurringin >50% of thosewho
receive no therapy. Theuseof mechanical compression
devices, or leg squeezers, reducestherisk to 32%, and
administration of heparin further reducestherisk to
~10%. Thecurrent standard of carein neurosurgery is
theadministration of heparin dosed subcutaneoudy two
or threetimes per day. A newer medication, Lovenox,
whichisinagroup of medicationsreferred to aslow-
mol ecul ar-weight heparin, isthought to bemore
effectivein reducing therisk of formingaDVT.

Under thedirection of senior resident Samuel
R. Browd, M.D., Ph.D., and with the collaboration of
the Departments of Pharmacy and Hematol ogy, thistrial
will bethelargest triad to datein neurosurgical patients
comparing heparin versusL ovenox in the prevention of
DVTs. Thestudy beganinlate January and morethan
225 patients have been enrol led.

Initial datasuggest that heparin and Lovenox
have similar safety profiles, and patientstreated with
Lovenox have developed fewer DV Tsthan patients
taking heparin. Theresultsarepreliminary, however,
and not yet Satiticaly significant. Theoveral
enrollment goa to completethestudy isapproximately
2000 patients. Thus, thestudy will be ongoing over the
next two or threeyears. Thepreliminary datawere
presented at the annual Congress of Neurological
Surgeons meeting in Boston, October 8-13, 2005.

For further information regarding the use of
heparin and low-molecular weight heparinsin

neurosurgery, arecent publication by Dr. Browd and
colleaguesreviewsthetopicindetail. Thearticle,
entitled * Prophylaxisfor deep venousthrombosisin
neurosurgery: areview of theliterature” can be
downloaded at http://www.aans.org/education/journal/
neurosurgical/oct04/17-4-1.pdf.

Patientsor physiciansare encouraged to
contact Dr. Browd or membersof theDV T research
team regarding questions at 801-581-6908.
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Congress of Neurological

Surgeons Annual Meeting,

October 813, 2005

At the Congressof Neurological Surgeons
annua mestingin Boston, MA, presentationsby
department membersoffered insight into thetheme of
“Quo Vadis?Topics, theories, tools, therapies.” Among
themost notable, inthe Section for the Council of State
Neurosurgical Societies, the CSNS Resdent Award
wasgiven to the paper on
“Neurosurgery Work Hour
Redtrictions: Impact on
Resdent Training” by Drs.
Todd McCall, John Kestle,
and Ganesh Rao. Dr. James
Liuwasalso presented with
hisDandy Clinica Fellowship £ -
award (see Kudos section). il - Bt Pt

Faculty membersfrom
the department served various
rolesinthepractical coursesthat preceded the general
sessionsand inthespecial sections. Dr. Douglas
Brockmeyer participated in two practical courses. Dr.

Jack Walker's expertisein hydrocephal ustherapieswas
recognized in hisposition asthe moderator of thea
session on emerging therapies, and Dr. Ronad
Apfelbaum moderated asession on spind fusion.

Faculty also shared their expertise as speakers
invarioussessions. Dr. Apfelbaum, Dr. Randy Jensen,
Dr. Dan Fults, Dr. Brockmeyer, and Dr. William
Couldwell dl served onfaculty panels.

Dr. Walker wasa so on thefaculty of the
“Digitd MastersVideo Symposum,” inwhich
recognized authorities presented brief video
demongtrationsof thesurgical management of various
conditions. ThisVideo Symposiumwasmoderated by
current University of Utah resdent Dr. Brian Ragel and
former resdent Dr. Ganesh Rao.

Other postersand oral presentations, ontopics
asdiverseasneurosurgica history, pituitary apoplexy,
and spondylolisthesis, by faculty and resdentsrounded
out the presentations by the department. o

Covering Neurosurgery

(so to speak)

Severa paperswritten recently by
individualsinthe Department have been honored
by having artwork selected to be on the cover of
thejournal issueinwhich they were published. The
article*Non-Communicating Spinal Extradural
Arachnoid Cyst Causing Spinal Cord Compression
inaChild” by Drs. Liu, Cole, Kestle, and Walker
wasfeatured on the cover of the September issue
of the Journal of
Neurosurgery:
Pediatrics(see
pictureat right). (J
Neurosurg
(Pediatrics 3)
103:266—-269,
2005)

Thecover
on the upcoming December i ssue of the Journal of
Neurosurgery will befrom apaper by Drs. Liu,
Cohen-Gadol, Cole, Kan, and Couldwell on
“Harvey Cushing and Oskar Hirsch: Early
Forefathersof M odern Transsphenoidal Surgery.”

Other recent cover featureshaveincluded
thefollowing papers.

Fassett DR, Couldwell WT. Metastasesto
thepituitary gland. Neurosurg Focus 16 (4):Article
8, 2004
P LiuX, Gottfried
/', ON,AminiA, Couldwell

gl P WT. Aneurysmsof the
"fsl~ _ petrousinternd carotid
®- artery: anatomy, etiology
“i>a  andtrestment. Neurosurg
«  Focus17 (5):E13, 2004
Couldwell WT,
Gottfried ON, WeissMH,
PoppAJ. Trendsin the neurosurgical workforce.
AANSBUIletin 2004 Winter;12(4):7-9
Walker ML, Browd S. Craniopagustwins:
embryology, classification, surgical anatomy, and
separation. Childs Nerv Syst 20:554-566, 2004




ABT Plate (continued from page 1)

University of Utah Officeof Technology Transfer to
secureapatent. A preliminary patent wasgrantedin
2004, and thefinal touches on the permanent patent are
presently being worked out. 1nthe meantime,

M edtronic-Sofamor Danek hasofficially agreedto
market and manufacturethedevice.

TheABT plateisavaillableinavariety of sizes.
Tendifferent-szed platesareavailabletofit patients
from eighteen monthsto adulthood. Thedeviceisrigid,
precontoured, and low profile. Asmentioned above,
the deviceismeant to be coupled with either C1-2
transarticular screwsor C2 parsscrewshilaterally. To
fixatetheloop to the occiput, three 10-mm screwsare
placed into the subocci pital region. Inthevast mgjority
of cases, thebonefor the occipital/cervical arthrodesis
istaken from the posterior iliac crest and then fashioned
tofit between C2 and the suboccipital region. The
boneisheldin placewith amulti-stranded titanium
cableonthelower part and ascrew passed through the
graft into the occiput.

Thedeviceisintended for usein patientswith
occipital/cervica ingability and otherwise normal
anatomy. All patientswith normal anatomy who have
undergoneimplantation of thisdevice havegoneonto

successful fusion. Thedevice cannot beusedin patients
who have had previous Chiari | decompressions
becausethe upper part of thedeviceissecuredinthe
suboccipital region. Other instrumentation constructs
areused inthat circumstance.

A new refinement of thedeviceisacoupling of
headless C1-2 transarticul ar screwswiththeloopto
easethe placement of theloop into the patient. Inthis
scenario, headless C1-2 transarticular screwsare
placed and then the bottom holesonthedevice are
dropped over the headless screws. The screw heads
aretightened down over thetop of thedevicewhenthe
proper sizeisfound.

Thisdeviceistheonly oneof itskind available
for usein children. Dr. Brockmeyer hasbeen
encouraged withtheresultsobtained inthe 15
implanted ABT loops. OnceaHumanitarian Device
Exemption (HDE) isobtained by M edtronic-Sofamor
Danek, the devicewill beavailable on amass-market
basisrather than asacustom product.

For inquiriesregarding the use of the device, please
contact Dr. Brockmeyer at (801) 588-3400.

Advanced Pediatric
Craniocervical Surgery

¥ Thisme

cervica spinesurgery inchildren.

New Book on Advanced Pediatric Craniocervical Surgery

A new book by Dr. Douglas Brockmeyer entitled " Advanced Pediatric
Craniocervica Surgery" hasjust been published by ThiemeMedical Publishers.
Thisbook bringstogether all aspectsof pediatric craniovertebra surgery inone
source. It describesstate-of -the-art techniquesfor surgery of the craniovertebra
junction and cervica spineand providesasolid foundationin surgical conceptsfrom
whichtomakeclinica decisons.

Dr. Brockmeyer hasrecruited |eading expertsinthefield to discuss specific
areasthat areimportant in managing children with craniocervical disordersand drew
on hisown experience devel oping techniquesfor usein pediatric cases. Theresultis
abook that presentsthemost relevant and current information availableinthefield
of pediatric craniocervica surgery. Topicsincludetheanatomy and devel opment of
the craniovertebral junctionand cervica spine, adiscuss on of the biomechanicsof
theregion, concise descriptions of common pathological conditions, considerationsof traumeaticinjuriesof the
pediatric craniovertebral junctions, and chapters on advanced atlantoaxial, occipitocervical, and subaxial




Department of Neur osurgery Faculty

William T. Couldwell, M.D, Ph.D. John R. W. Kestle, M .D.
Ronald |. Apfelbaum, M.D. Joel D. MacDonald, M.D.
Douglas L. Brockmeyer, M.D Meic H. Schmidt, M.D.
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