
University of Minnesota

eat
Spring 1990

What's Down the Road
For Rural Health Care?

Hou' lasers are
helping dennatologypatients

What's new in
drug delivery systems



University ofMinnesota Spring 1990

HealthSciences

page 8

2 ,. Rural Rx

The outlook for rural health care isn'( perfect, but il has its bright spolS-lhanks in
part to University efforts.

8 ,. Health Care in the Heartland

Shortages are being addressed in every health sciences discipline, from lhe allied
heallh professions to veterinary medicine.

11 ,. About Face

Disfiguring birthmarks and skin cancer are yielding to new dermatological tech­
niques.

15 ,. Special Delivery

Innovative methods of drug delivery get medicine right to where it's needed.

20 ,. Health Beat

A roundup of the latest research and who's making news.

About the cover: Health care in rural America is a lOpic of increasing concern. Our
stories look at the issues and dynamics-and at what the University of Minnesota is doing
to help solve the problems.



About Face

Tzro demullological techniques are
gening under people's skin-in the best

way imaginable.

by I~J. Rader

T\\,"0 rears ago Gladys Shea n<Xked
an area in fronl of her husband's ear that
looked like he had scr.uched himself. A
few days later she saw mal it didn'I~,
any signs of healing. When a few more
days had passed withoul imprm..ement,
she and Roben wem 10 the doctor.

II ....'35 skin cancer, as she had sus­
pected. After her husband's initiaJ sur·
gery, Gladys called me American Cancer
Sociery (ACS) to gCl as much information
as she could aboul basal cell cardnoma.

Knowing that the recurrence rate is
about 50 percem in cases such as her
husband's, she ....~dSn·1 surprised when,

For Roben a"d Gladys Shea, Mobs micrographic surgery um r}Je ngbt choice 10 treaf Robert's skill cancer. Scarcely a mark is visible~' bis
n'gbl ear
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lale 1351 year, she n<Xiced Signs Ihatthe
C"dncer mlghl be returning. Th~ IImc the
dOClm sU~esIed something called Moh.~

micrographic surgery, and lhe Sheas im­
mediately agreed. "Ifhe wouldn't have
broughl up Mohs, 1was going 10," she
says. "1 knew from whal I'd r~dd mat II
had lhe besI success rate of all me
techniques,"

Gladys has taken the leading role in
her husband's health care since he had a
stroke in 1979. Roben walks with the
help of a brace and cane, his arm is in a
sling, and his s~h is n<X always intel·
Ilgible, so Gladys always accompanie.
him and helps him communicate with
others,

She W:l., with him on a cold morning
in early January when they came to the
Cutaneous Surgery Center at 'Ihe Univer·
sity of Minnesota Ilospital and Clinic to
undergo the Mobs surgery. A., Gl:ldys h:ld
It..>amed in the ACS literature, Mobs has a
98 percent sucee;s rate. The center, t0l31­
Iy self<OOt:lillC'd since July 1989, offers
the micrographic lechnique as well as Ihe
I1lOSl advanced laser surgery and CKher
gt..-neml dermatological and ~mellc
procedures.

Quistopher B. Zachary, an assistant
professor in the Department of Del'­
m:nology, heads the cemcr wilh its staff
of Ihree nurses, a lab lechnician, :md,
currenlly, a donor on fellowshIp 1~J.rmng

the:: center's specialized techniques. P'J.­
lients praise the staff's personal apPr<XlCh
almost as much as they praise its medical
expenise.

"'n other places I\-c been made to feel
as though I'm in the W'"J.y, or people aa as
though Roben isn't L'Ven thert:: and JUSt
talk 10 me," Gladys says. "It was not at all
like th:1I when we came to the Univcrsity,
TIle attitude of the staff all the way
through was jusl tremendous. TIley ex­
plalOed everything din.."<tly 10 Roben, :lOd
they made it clear I was nOI cumber;ome
10 have around."

A Map for Success
On the day of their appointment, the

Sheas werc brought into a procedure
room mat is equipped wlm whal looks
very much like a dental chair. Comfon­
able for lhe patient, lhe chair's heighl and
angle can be maneuvered easily by the
sUJ"Kt."OIl, Roben was helped illlo the
chair, and Gladys took a seal ",'here her
husband could see hcr mroughoul lhe
procedure.

Mohs surgery is done under 10C""J.1 anes­
thetiC, making it very safe even for p:l­
tiems wi!h medical histories such :l.~

Roben·s. The only PR"C'dutions needed in
his case, Zachary says, were to :'>lOp his
rtc'gular aspirin medicuion ""'0 weeks
prior 10 the surgery 10 al1C\'iale any f"OS!>i­
ble excessive bleeding and to slightly di·
lu!c the local anesthesia

Patients

arrive in

the morning with

Iheir cancer; ii's

gone by lunch,

an£! all is

reconstructed

by tea time.

"\X'h:ll we lell our palients is lhal it's
\'Cry safe," Zachary says, '"The}' are wide
awake, and there ~ 00 recovery period.
It's very efficicnL ~'arrive in lhe
morning wim their cancer, it's gone by
lunch, and all is reconstructed by lea
lime."

Tea time? Zachar\" is Britj,<;h and ha...
been in the Uniled'~tatesoolysince19K",
so he ha.<; to endure 3 lot of It,'asing from
nurses and patiene; aboul his English
colloquialism...

The Sheas' stay at the center didn'l
C\'en last until the usual "tc-J. time" of -4 or
:> p.m. &cause they C"J.ugbt the GUl/Xr
early and because of thc unique Mohs
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proa:.'(jure, Ihc..'y werc able to lea\'c for
their SOUth Mmneapolis home by lunch.
assured thai all lhe cancer was gone

Roben\ procedure, like all Mohs sur·
ger\', bcWtn wlm Zachary and his fcllow,
OJ- Rustad, outlining me SU£KiC"dl ar~J.

with a doued line of ink. Ru:'>I3d men in­
lCC'ed lhe anesthesia, usualh the onh
pan of lhe procedure that causes any
pam,

After lhe arL"a was totall\' numbed,
RU:'>lad lxogan !'.Cr.tping~ upper layers
of the tumorous skin au';)}' wilh a ~harp

curette. TIle cancerous tissue is usually
mushv and removed in minutes. In the
meantimc the nurse had drawn a rough
sketch of the ~urgel)' area on a pa~r
towel. TIle nurses joke about their "an­
work," but the map is crucial to the pro­
cedure's success.

[..;lying Ihe map on Roben's chest,
Ru.'>lad cut out a thin saucer of tissue
from the cur(1ted ar~J. and laid it verv
carefully on the p.1pcr, orienting 11 ju.~ as
it had been on Robert's face. The L>Jge of
tissue that had been dOSCSl lO Roben'o;
ear 1:11' nexi 10 me "ear" mal me nurse
had .,ketched and was angled lust as lhe
afC'"J. W"J..~ angled on Roben's skin

Then II was time to wail \nm a pres­
sure dressing O\'ef the surgical area,
Roben returllC'd (0 the wailing room,
wllere he and Gladys were free 10 walch
telC\isioo, read, or go OOv.nsGurs for a
snack. While lhey waited, David Kist, lhe
center's technician, was busy with th3t
meticulously oriented slice of tissue,

Wilh each paticnt's sample, he cuts Ihe
skin into manageable St.->t1ions c.lrefully
labeled to correspond wim meir pos"
tions on the map, and color codt..'S them
with red and blue dyes. lie thl.:n frt..'(;'zL"S
them and slic<;'S them horizontally into
sections only six microns thick-about
the thickness of lWO cello;. He Ihen
mounts them on slides and ~lains them to
reveal any cancer cells that mighl be
present.

'111L~ l~ the crux," l..acharv sa\'S of his
technician's work. 'This is ~t1.\' 'MOOs is
so great. It allows us 10 exami~ 100 per·
cem of the base of the excised are'J..
Were looking al 100 pcrct'm of urot
we've l:lken OUI."

&cause lhe slices arc horizomal r.tlher
dun venlC"J.I, II is possible 10 c.umine lhe
enl1fe perimeter of t1lC area as well a~ 10
cht."Ck for roots of cancer cells Ihat rna\'
extcnd IntO Ihe skin layers belO\\ whats
alre:ldy tx.'en remO\'ed. If cancer cells are
discoveR"d anywhere in the first set of
slides, l.1chary can bring the pallent back
in and removc anolher laver of tissue
TIle lab procedure is thel~ repeated with



the second sample. II rarely mes more
dun Ihrtt exci...iorc. to remO\"e the Cln­
cer The <kx:Ior Cln be microscoplC""dlly
sure he's gOlten II all.

Because the tissue samples are '>0 Clre­
fully oneml.>d. u·... abo possiblc to a\"Oid
takmg any more tissue than necessuy If
7..achaJ1' spots Clncer cells in a panlcular
quadrant of the tissue sample, he will re­
mo\'C more tissue only from that are-.l of
the incision,

'This allows us to remove only the
lUmor-laden tissut'," ZachaJ1' says. ''This
techmque b \'cry tissue sparing, which
le-.ld<o; to less reconstnJdive surgeJ1'
aftcnv3rd, "

Lis technique is very tissue sparing, which leads to

less reconstructive surgery aJte7Ward.

OJrislOfJlX'1" ZtKixI1)', bead of Ibc CW(meo/lS Surgery Gel/fer, !iUy~ fbe tocbllician s work witb fbe microscope is tbe enD.: qf lbeM~process
71Je ledmi(/lle ''alioUls LL~ to examine 100percellt of fbe base of tJJe e ....ciscd area, "be says.
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The good news for the Sheas is Ihm Ihe
first. ussue sample was ck-.m-no cancer
cells-so Robert was brought hock into
the procedure room an hour later and
lhe incision was carefully sewn up, Be­
cause the area of his surgery was so
small, less than an inch in circumference,
the reconstructive work consiSled mainly
of undermining me edge of lhe ""'OUnd,
""tlich means loosening th~ skin and reo
leasmg 11 from ilS connecting tissue so 11

won't be too laut when it IS stitchl.'<l 10­

g<."lher. \'('hen Rustad was done, the line
of stitche:'> followed Ihe fold of skin in
front of Robert's ear in a nalural w3y,

Another Mohs patient later that morn·
ing needed a second round of excision
on his nose before his slides indicated
that all the C"dncer was gone. Athird pa­
tiem had surgery on three different sites;
below his right ear, next 10 the corner of
his mouth, 3nd neXi to his nose. When
lhose slides came hock negalh'e, Z3chary
dosed Ihe siles by using small adjOining
flaps of skill that he freed with undermin·
ing. \'('hen il was all stilchcd together, no
stretched skin, puckering, or any <xher
diSlortions v."ere \'1sible.

Skin grafts also are used commonly at
lhe center, and about 60 percent of the
pauenlS are "closed·' me same day Ihey
come III Anolher 20 perct"tll are allowed
to he'AI v.'ithoul being stitched dosed, and
the remaining 20 perrent of the palients
are referred on to plastic, OCUloplaSlic, or
<Xolaryngology surgeons for more exten­
:,>i\'e reconstwClh'e v.'Ork:.

The micrographic lechnique v.~.lS de­
veloped in the 1940s by Frederick Mohs,
a profes....or of surgery at the Univen.ity of
Wisconsin, He called it chemosurgery be­
cause he used zinc chloride to "fix" the
tissue before removing it. In the p:1S1 10
years the procedure has lx'Cn refined
and improved so that fresh, non­
chemiC"dlly lrealed lissue is remo\'(.x1 for
analysis,

A Thousand Points of Light
A1lhough the center is building its rep­

ucltlon III pan ""ith its highly successful
Mohs surgery, laser surgery also 15 a mao
jOr portion of lhe workload for zachary
and his team. \'('ilh lhe addition or a
secood-gener:lIion pulsed dye laser, a
5200,000 piece of equipment specificall)'
designed 10 eliminale the birthmarks
known as pon wine stains, the center is
attracting palients from throughoul the
Upper Midwest

"TIle C""drbon dioxide laser is vel)' u~­
ful for a wide range of things-""~dns,
t:llI00 removal, C""dncers-and dermatolo·

gists, gynl."COlogiSlS, and urologistS all use
it," Z3chary says. "But the pulsed dye la­
ser was developed and refined in Ihe past
fi\"e years wilh pon wine stain.. in mind
and is predominantly used by
dermalologiSlS."

When Barbara Alexander or Duluth
saw a tdC\·ision broodcast aboul the 11e\\

laser trcarment av,uIable for pon wine
stains, she iml1K'<1ialel" called her son's
dermatologist and a.~ke.ct her 10 track
down the nearest pbce Ihal she and her
husband, Gregg, could lake Tom for
Ire:i1menl. Within a fC\v week'>, tht:" family
had an appointment at the center.

~u ojien get 50
percent improve­

ment with the first

laser treatment,

which is always very
en£ouraging.

Tom, 15, had a port wine stain that ex­
tended along his left jawline down his
neck: 10 his collarbone, Although he had
l1e\"er said an~lhing 10 his pan.-nts, one of
me fiTSl things he laid zachary was !hat
he had had 10 pul up wilh a 101 of leasing
in school about the \'el)' ob\'ious binh·
mark: and wamed \'el)' much 10 get rid of
it if possible.

"He's alv.-ays handled it v."ell," his mom
says. "He's well liked and panicipales in a
101 or spero. I only remember thai once,
when he was quite )uung, he asked me
when it would go away. Iioid him it
w.lSn't going to go away, and he gOi quite
upset. But he adjusted, lie accepled it as
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much as an~une can. But when we told
him Ihere wa.<; a new technique that
might be able to remQ\·e it, he was will­
ing to try il. lie knew il \\'OUld be painful
and lake quite a while, but he wanted 10
go ahead"

1lle laser Ireatment has been \-ariOUSlv
de.cnbed by patients as being SimIlar to
a pin prick or the snap of a rubber band
or a burning sen'>:lIion. One or rwo of
those feelings, or C\·en quite a few de­
pending on a person's pain threshold,
might be fairly easy to bear. But on Tom's
mOSt recent \'isillo the center, he en­
dured 1,003 pulses from the laser. He
V.~L~ ahle to withstand such an extendt."<!
treattm:tlt only with Ihe help of sedatives
and IOpiCl1 pain killer,

[I takes from four to five treatments to
eliminate a binhmark such as Tom's, lie
will be back before summer for whal will
probably be his final session, bUI already
the Slain is no more than a very pale pink
area,

·'he dye laser is based on the principle
that dlfferenl colors absorb different
wan:lengths of light. 1he laser's hghl15
culon."d 10 a yellow wavelrngth that is ab­
sorbed by hemoglobin in blood cells, bUI
IlOI by lhe surrounding skin tissue, The
lime lenglh or Ihe pulse of laser lighl also
is crucial It must be long enough 10 heal
the abnormal blood \'C:Ssels to the pOlm
of self-destruction, but f'I(X SO long as 10

produce d1magc 10 adjacent normal cells,
II turns out Ihe ideal wa\'e1ength is 584
nanometers and the ideal pulse is 450
microseconds.

"It C""dU~ bruising thai lasts 10 to 12
days," Zachary explains. "Then the pa­
tient will notice a gr.Jdual improvement
ovcr thc next tWO to thn..'C months. You
often gel 50 percem improvement with
the firS! treatment, which is always very
encouraging, ..

Thc center will soon offer the pulsed
dye laser treatment to children ag(."<! 10
and }'OUn~er,who will be put under gen­
eral anesthesia for the procedure. ''\X'e
find children in thai age group really
can'l endure a full treatmenl withoul .se­
dalion," 7.achal)' says, "but we know thai
the e'drher v."e can gCl 10 these children
the ~ier and more successfullhe treal·
ment can be. You get me best results
when children are as ~'OUng as possible,"

The A1exanders certainly belie...e that
the long dri\'es 10 Minneapolis during the
~I year ha\'e been wonh it. 'Tom's lhe
typiC"dl t('''enager:' Gregg says, "He doesn'l
want to talk awn it or make a big de'dl
out of it, but I think it's definitely helping
his self-esteem. We think it will make a
big difference for him in the future." •


