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APPLICATION OF MAGNETIC DEVICESAND SORBENTSIN
GASTROINTESTINAL SURGERY
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INTRODUCTION: Wehavebeanworking on gpplication of
magnetomechanical forcesin abdomind surgary Snce 1971 [1-
7] and continue our work inthisarea,

Sonificant difficultiesin gedrointestind surgery arecausad by
nongeility of theinner surfacesof gedrointesting tract orgas
and their contents The common task during such surgary is
formation of anesomoses: joining indsad hallow organswhhile
presrving connedtivity of ther internd cavities Such
connections should be hermetic and the joined organs should
touch each ather only with their gerile serous (outer) surfeces
Thestuationiscomplicated even further by therdatively thin
and mechanicaly wegk wals of many of the orgens Imperfect
connections leed to numerous complications: inflammations,
nonhemeidty, impesshility and peitonitis  Severd
techndlogies of seamless connections of hdlow organs have
ben devdopad over the legt decades to overcome these
difficulties, induding different glues and various mechanicd
devices which connect the tissue using dadic forces forming
so-cdled compressing anestomoses Each of thesemethodshes
advantages and disadvantages, but the prablem of flimsinessof
uch joints remans to be olved because of difficuities in
providing hermeticity, Serility of jointsand matching of serous
membranes

MATERIAL AND METHODS We solve these problems
usng magnetic devices besad on pemanent magnets The
princple scheme of the operaionisilludrated in Hg. 1. The
typicaly ring-shgped devices are insarted ingde the hollow
organs being connected. The magnetic dements are mutudly
atracted to each ather, squeszing tissues betwean them. A
hemetic sed is fomed, and the passhility of the
gadrointesind tract is mantained. The patient can ed
immediady after operation.

Tissues ueezed between the dements necrose in 7-10 days
and inoculaion of serous membranes of the jointed organs
occurs dong the outer (extand) parimeter of the dements
After necrogsof the squeszed tissuesthe pressing dementsare
separated and exareted from the organism through the naturd
way.
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Fig. 1. Scheme of joining hollow organs using ring-shaped
megnetic devices. A indicatesthe zone of tissue growth
and anadomogsformetion. Whitearrowsindicate
megnetization direction.

We desgned and teted many types of pressing megnetic
dements(Hg. 2): rigid and dadlic, of different Szesand shepes
(fings, priams, rhombi), with gpedid arrangements for tissue
fixation, ec. Typicaly muiti-pdar megnetic sysamswereusd,
sncethey canbemadedadtic and provide sufficent forcewith
mnimd dze and weaght. We ussd SmCo and Nd=B
permanent megnets, imbedded in aslicone pladtic to provide
biocompatibility and dadticty. Surgicd techniques of the
magnetic device gpplicaions for different types of operaions
were dso devd oped.

52 mongrd dogs were usad in predinicd trids Two to four
anedomossswere paformed onech of theanimas Kineticsof
tissue compresson between the magnetic dements ad the
following necrads as well as tissue regenerdion and joint
formation, was dudied. Hidologicd dudies were d0
performed.

Clinicd tridsof themagnetic deviceswere parformed onmore
then 100 petients at the N.V.Sdifosovsky Masoow Saentific
Research Indiitute of Emergency Medidne



Fig. 2. Magnetic devices used for forming anastamoses of
hollow organs of abdorminal cavity. Scaleisin centimgters,

RESULTS AND DISCUSSON: Bath predinicd and
dinica daaindicategood qudity of theanegtomasesformed by
the magnetic devices and the eese of use of thelater.

Theanimd exparimentshave shown, thet necrodsand rgection
of the tissues squeezed by the magnets is nat a mechenica
amputation, but a complex biophysca process The pressad
tissue loses blood supply, and the oxygendaved cdls are
patidly destroyed by the pressure and die of bath hypoxiaand
mechanicd damege The products of cdl destruction moving
from the zone of pressure simulate the adtive rgection of the
Oead tissues by theorganiam (induding i mmuneresdtions). The
moreintensveisthe pressng force, the fagter thergection. It
wasfound, thet tissue regeneration occursmodlly inthe zone of
moderate pressure & the periphery of the magnetic devices A
methematicd modd of the fird sages d the pressng prooess
wassuggested. Itspredictions corrdated wdl with experimentd
data

Deadled morphologicd and higologicd  invedigations
demondrated the absnce of ay harmful influence of the
megnetic fidd on the joined tissues and organs

The presnce of highrgradient magnetic fidd & the dte of
operation dlows the organization of atargeted drug ddivery,
ather through the blooddream (this could be beneficid for
antibiatics, for example) or through the gegtraintestingl trect.
We conducted successful expariments of tergeted ddivery of
catdlases (for fagter dead tissue destruction) conjugated with
ferro-carbon partides through the gadtrointesting tract.

Clinica trids of the magneic devices were uccessully
paformed a theN.V. Sdifosovaky Moscow Sdentific Reseerch
Indtitute of Emergency Medidne during operations on various
pats of the human gedrointeding tract, induding gullet,
esophagus, gomach, duodenum, bile dudts large and sl
intestine, and rectum. Magnetic dementiswered o uccessully
gppliedinurdogy. Overdl morethan 100 petientsweretrested.
All operations were successul, with low occurrence of mild
after-operaion complications A high qudity of anagomoses
was cbsaved: an absance of scars or narrow spots and alow
oocurrence of inflammations: After separdtion of themegnetic
devicesno atificid objects(threads ditches ec)) remanedin
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the patients organism. Surgeons esdily leamned the technique
and found it to be convenient. Application of the megneic
devices reduced the duration of the operation and lowered the
requirements for the surgeon qudlification. All these factors
increeee the rdiability of the operation and reduce the risk of

complicaions
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