Preparation

A Personal Approach to
Ergonomics in Graft
Production

0 Blugerman and Dicgs Schavelsn

Tesmomian sargery with use of ndorogrelts asdios mini-
s motarioasly lenpgthy and tediovs. One of the mast thme-
misg and effor-comuaming sages in this prooedure s the
ot of grafis, Ts oar opinicn, many of the mechanical
+ Tar the parpose of spesing up 1his pro-
v I;ﬁ.’n«d.m vl the ©osl of qualay. 11 s ool advantageows
e i the produaction of grafla if this means sacrificing

ity sl potential gralt vinbdling. In shnple economi:
mnovatson in graft preparmtion ans-only wonhwhile
an and pasistants have 1o work Tewer hisars o accom-
or betier resualts. Applying ergonomic principles
mleal and technscal nnuyations cun help in abdining

y esupment, un odequate surgscal envimnment,
el pertivent expertise do niot always ensure that
i the most elTicient manner. Unnecessary maneu-

1 mervements, uncomtonohle work positions,
g | mﬂ:&inﬂ.. umil variations in lighting ane factors
o Ftigue, Farigae s the cumulazive effect of work
d il bty 11 s 1 negative effect on the subject’s
d ppdusces quadicy und productivity compsmed with
‘anieraptimal work conditions; With eepest
on swhich invalves important bist monotonoas
h i essentiul 10 nvoid fatigus, boredom, awd

o prowe bogh work efficiency amd resabis, we

tall proddiscion from a mtional ergonsmic perspective.
s the sckence thas studies the applacation of biotogi-

cal wnid techimical prigciples W workplace conditions. The appli-
cution of ergomemics 10 the prodoction of prafis is mrgeted
1o simp lafications. ot every stage of the process, will speciol
mineition b preserving workers' health and productivity, Thus,
the time available is used more effectively and p'rn:udm nre
shomenel. Physicians and sssistams work oo mons metaxed
way wnd more freatments can e provided 10 o larger mumber
of patkents in the same amounl of tme. In beef, ergonomics
vontribuses 1o better productivity with Jess ftigue and higher
qquadity a lwer operilive cist.

Workstations (Fiz, 10A-1) shoold be designed in 2 way thas
simplifiss the production of grfte and mkes Mo sccount the
falkwing principles:

A oo body posture should be maintnined daring waoerk,

TNhumaration shiuld be genproas but st ioo bright.

Raom temperature shoald be kepd comforabds and not oo
high,

The seal or stool shoald be comforiable, and the beight
alvould be wdjustable.

Opfical magnification elememy shoald be available and
shwnald facilitale o groper posture ab work by locotion st
&h appropriote focal distames,

A anel wrists should rest oo puckded suppoms by prevent
g o bitfles 10 jedis Inben awkwiand o strainsd posi-
tiw e, carpal iunnel syndromek

T tthe search for nvore efficlent movement, cossbdes the Rdlow
g recommendations should be considenad:

Cheoose moyvements: that invodve the shonest disiance snd
tnke iBe shonest time,

Rediice the total number of movements.

Reduce the duration of movemends,

Fhscs all Bisls in & pre-established order belore starting work.

Place tools within the viswal Nedl. as close s podsible o
the pluce where they are going o be used,

Thie igher foorl pilaced @ tee oigh posinon af the wiphs tme i
waork simplification. Hair trmnsplant technicians suffer from the
sume types of problems that sl comguier operalon o ather
professionals who need 1o siny seated and perform repetitive



450

Figure 11A-1
besly position, comiprtahle chuir, and proger tble and chasr heigha,
which provide comiorshle positioning of arms and wiist on the
parddod support I'me Mlantis micreecope comables (e EsscEnl 0
mistediin o gosd bedly position by looking Frwanl thesugh the
micTsoape rather than doen

Typical erponomic worksiation, MNite the good

movements For Tong houss, When ergoasmics are applied and
rigmnousdy falkowed, the surgicad team becomes mione ellicient
and thess problems are mimimieod.

GRAFT FRODUCTION FROM AN ERGOMNOMIC
STANDPOINT

The graft pecduction {echidigue thal we mse can be hmken down
imn ihree sages

Srage [ b the tiitinl harvesiing of the donor strip,

Srage 2 iy dividing the doner strp into sections (oo slivers
of varishle widihs accondang g0 the desined gmft size. This
hai dlee been calbed slivering hy Seager (1),

Stnpe T s Further subdivislon of ihe slivers into the final
il ivadunl profis of different simes

In this wection, we discis some of b ergonomically sound
e hoical aml mechankonl inpovations thid we have incleded in
our gradt production pracess.

Stage 13 Initial Donor Strip Harvesting

Uikl it is satisfoctonly prosven it Bair follicle camsection does
mot. émibanger gruft survival, svery care should be akén o poo-
tect the fimited, ronmenewable donor sugply from this form of
truisisa. T Ml end. #tempts G0 preserve follicoler integrity
should st ag he aiel oF donor tisswe barvesting, Daning this
maneuyer, surgeons. slouhd iy o preserve the integrity of ihe
hakr bbb growing on both sides of the incision. Therefore, the

Checapmgr I

cuitting edpe uf the scalpel shoukd be aligned paraliel w he
huir shafts e ol hetween the halbs. We are convinced it =
inderfollicolar inlilribon with tumescent ones thexia and: pl-
ey expander (Fig, 11A-2) is esaential foc (acillciing bl
imitind domor fissue harvest and later dissection af danor s
withoul trunseetion of Tollicles. This mancuver weparses e
halhs @nid creaies a grester space between the: hoir shally tan
thil Toiand (6 nagne

Because these steps negquine o cenain smsoont of fime we
el (o s & solution that remaing in the ex viv Lssue longee
thas the traditicnnl stanclond salise mmescent solutinns We
Bave selected Polygelatin, & prepartion genemily used m @
o] replecement, which is known by brand nome Hneemaccel
{Hinechit), It s hydmophilie, and this fentore prolongs 1ts lsse
expansion effect Polyvgelatin inereases the mesrollioulmr smee
andd slen creates o frmer donar strip, which allows nester and
e acetimbe cuts on a more stible plane

Omece the dooie strip i obiasmed, specinl stiestion sl be
given b appropriste emperoture and hamidity. Candelman (1)
hets already reported dhot dehydrion By pose o e 1o the
winhility of the follickes. We therefore recommend thal te dooor
strkp be wrapped in F8u pabyvinel chloride (EVE) fall o pres
serve hurmidity. To svoid theem] damage, heat-produeisg lgst
soarees (g, regilar and habegen measdescenl Lumps} shonld
mod b placed mear the work sk,

Stage 2t Inktial Slivering of the Donor Strip

Wi heliove that the use of nkprification squipmest & ssestial
i the creathon of slivers ni this singe of grall production. Cur-
rently nvailablie magnificaion oplions include loupes; binooskar
micmscepes; derroscopie microscopes . (Mantisy or vides mi-
eroscopes, Bach of these aptions has relative nilvamiges and
disadvantages (s can be cormpared in Table | 1A-1, {wbers H)
i5 the best om nosesle of | e W

Rased on our expedence, we conslder the Mantie (P 1A
17 and video microscepe worthwhile mvesinesis becsase they
ombine commect mapificaibon with o monsiressfiel work pis-

Figure 1TA-Z  Interfallicular imlilmsion with amescn) angs:
thesin and & plasmatic expimder, Polygelatin {Haemaccel) Tzl
mies batl initial Gonor tissue harvesting and later dissection of
domor tissue withoul transectang fodlickes.
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Table 11A-1 Comparing DélTerent Methods of Magnification

Instmumerd Eve Tatigus Position Work distimie Cost Effgepveness Spead
M miggnificutiom =9 = § -1l =1 1 ~10
Mugnitiers =7 -3 -1 ~ 1 -4 4
Bircwlne mricroscops 3 =i =38 - —i L
Mhantis microscogs L I -0 -3 — i —f
Vidermicnoscops ~H 10 I 2 —10 —4

i The Snnals ieicroacope oses o tn lens with-an wmple depih
of ield. This enibles the opeméor 10 focus on the ontire wiidth
of ihe strip that 18 being dissected, wiihoul having o muke
fregeent nijusiments, The Mantis hus s swn good-juslity
light. wiilch does nog emit beat. [ is mounbed on 3 clear acrylie
“Fomplate. designed by James Amohl whilch albows the wse ol
enncarent backliglsting, IT desired, The Mantiz has o wide
sersen shmagh which the wark In progress can be clearly seen,
vl i olbserver ficing Ferwamd and nol haxing b bend the
fieck, This is i efgonomdenlly soued position. 1 limits fatigue
il lamhor-cervical pain, which can lead w decreased produe-
i, moisd changes, ® negative atmesphene within ihe feam,
il Encreases in obsendesism. We ndly on o number of well-
| il aasistonts, end (4 costoefective bo dnvist in equipmend
fhat keops them heabthy aned productive
Fixuthan of (he domor strip o & cutling boand and the subse-
 qEnt application o sieady lateral dension facilimse slivering
To thet end. we have desipned & specialized curting boand
@w| cutting boand suppbed by Ellis Instraments) that
has. pwis warking snrfaces posiionsd perpendacular w exch
ther, The vertical surlzce, which i buailt from o bock of sili-
wose elssinener, nllowe the dasar sinp o bee Fizvesd with e 25-
pauge Bypodermic peedles. The horiamnial culting sarfios s
maile ol sramslueent pofyaredone that maks beckfghting pos-
bl The horirsotal palyurcthans surface also las alao @ cup-
ke sopession where the tissue sliocs can be sored in Cosrbesd
waling, (Fig. |EA-3aml | 1A-4)

Afies the sirip has been cammeetly fived 10 the caing bosed,
e TRy PO Bodl tht we e b prevend debydration is removeld
froums she: poctain (o be skivered (Fig. 1 LA-3). The distz] end ol
g sirip s decured with forceps amd steady lsserol tension i
3 Wi hive observed that most foroeps dsed W pll the
i this stie of the sargery bave shirp, semoih ends, which
I minellsctive nl grasping 1he tissee. We thenefore rec-
3 e wse o specialiied Milkex forceps (Miltes 18854
mt@' A £ with-spatula-shaped tips and liage weeth in
fhe distal bardder (Fig |1 A-4). Addstacelly, the=se forceps have
kg mechanism, which ennibles the ussisiant tw grab and
Mok the s withomt squeezing i1 This reloues te ARISLANE'S
and farearm mnssles, dmmatically reducing Fatipoe. A
bve method s 10 benid both tips ol o regalar jeweler's
Poveepss s they will hook in i re ghle 1o grab the domior
At sllvering,

* Fora cufting Blade, we prefer-a v, 15 blsded sealps] (Fig.
{1445 becnuse the culting edpe of this blade consists of muli.
shiges, The blade has three arcas—poined, corved, dod
might, which are most convensent al different times durisg
vering, The thickness of the siivers can be msde the widil
il gither e or two Follicular anis (FUs and this decision is
iaade: based cm the slee of the gralls derired

Fignre 11A-3  Specialized cuiting boand {Rlugerman Faand)
shat favilitaies sliverng: “x"" designses the silicone blsck (o ihe
fimathan of danor @rip Yy B e kicasion of the ransluoes poly-
urethiane eurting surface wiil o coplike récession, where slices can
b siowed In cool saline.

Figure 11A-4 A sfiver i om by aiaching it b shi bognd and
appiying literal tession with the spevinlioed spatiby forceps (1
e | 4-pmbcrom PYC foll (y) s wrapped drseid the sliver 1o keep
it muist. (1, The no. |3 blade scalpel.
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Sange 3 Creaston af Mdivicimal Cirafta from Siivers

T third stnge i the prepamtion of grafls comases ol the oon-
version of iniflvidiaal sbivers into spproprisely sized prafts. To
[ocilitabe this process. we have preporad s worksiation that ad
dresses different areas imporiant wecomdion pnd work sfecsive-
ness. The oress we Bave sldnessed mclude s fullmrmg'

Srorl

Talle surfoee and hefphe

Lighitag

Hydrartion

Trorsiliurmingrion

Appioprlicie Supiing wurioee

Proper snagndfiparion

Caombminera for grofl classifioankse

Strict corfrof af the munter of prgils prepared
Specific imneaemy e

Bh ke L =

oo el

-

Stvam!

The sionl should be very comloriabbe and properly pacded
Humds shoukd not be wsed 1o egulste ibs beipht

Tahbie Surfoce

This sierface should be washshle and, occasionnlly, somes prd-
deil mpplements shoald be added for the forsanms amd, dhove
sl for the wrists; Thess additions may reduce the incalesos of
carpal bunsil &Y nd e

Lighrireg

Dieffuisa, ol Legha ahoubd be used g prevent gradt dehydrmtson
and 2 rese in lemperature.

Hyalrarion

The darmags 1hi dohvdration couses 1o tssoe s well known by
eneral surgeons and plastic sorgeons Maroslo Gandalman hes
pm:nml o aturdy thet has clearly showe tissue dehydreathon oo
b one af the majpor causes of graft damage and pogential hi=s
during the hair ransplanttion process (21
The poaential foe dehydration during Sioge 5 i bigher when
we work with liny grufls thal have a labger suface el 1o
wolusmes ruto, nnd, thesefomne, & gresser nelative-smount of sarface
s exposesd w0 the covinonmend, The pusential for dehydrmion
% st inensased] by cestain existing foceare i the opemnting
theater, sich as atr-conditioning, he micescope lights, und the
nhspebing sarfaces wed (eg., wood, gauze). A phase of gradi
rtbom that i e wesally nddressed, reganding valnesability
il lodlictes 1 dehydrtion, & ihe time they spend on the cutting
wurtnge diring Stage 3. In oar expersence, grafts are an the
culting surfoce for o longer time when FUs are created with
the binocwlor microscope than when minigralis ane prodoced
with almple loupe magnifiers. It s interesting o note that ghe
introdiction of & mew wchniges in ihe form of FUs and the
himpcular micrscops bas potentially ineressed the risk of deby-
dratiom during this phase of grafl production. In as aemp o
mldress this pn'MHn ap the concerns raised by Clamdelmun's
research, we started 1o analyne vanoas ways of proserving e
temmpetstune and humbdity of grafs during the tme they spend
om e culting surface.

Chapder 1}

Chur fires npgroach was s ory dissecting the gralis in g Bl
element (ke the saline sobution), W desigred » small ey for
wornfortnble digsection of FLis onder o saline snfution. Thes by
also permitied use of transillmination. Physician consideed
the resulis in be amasing, Cuning the prafis wder saline pre-
wesited dehydeation and, in sdditioe, offersd other benelis dy
i B fsllowing:

Immersing the lissue in Bguld causcd o magnifiying effec
that adds to the existmg magmnification.

The subentenemes cebls hydrme. This, fen o o g'mdll-
tanoe Between the haar fallicks and the tissoe, and, conse:
wuently, dissection |5 casler

The sahcutaneeas coll becomes practically framspament Wil
the mddition of transillumimation:

Dt aszastants did pot like o ensly adapt o the ey of
culting prafis under saling, Therefore, we iricd another appiach
and developed u hmidified diseceion chamber (Fig, 1T18:5),
Thiis is o dome msde of trnsparent acrylic wish two Ieeral
apertures for the imfroduction of the assistnt’ s himds, Thisde-
s i ogquipped with un sdiusiable ulimsonic spey hat sl
i Fine ibfne inast dnas ghe dome during graft dissection. With!
this new device we are able 10 preserve the: hydemion staius ol
grafis b similar degree as colting umder galing,

Transilwmdnation (Fig, 1TAS5)

Whenever possible, the wchnigue of tmnsillumsinstion should
e mseed, 2 thas luslys 16 sk the bair buls visibie hy increasing =
the contrast between hair and subcumseoos tesue. This techs
nigque s especially weful when gray hale of el-and-papper
halkr fs being cul. This type of air is difficell o see, d we
thirk that bt desssction of this type of hiir witoul 86
wse af trunsillimination |3 almost impoasible, The backligh
el for this technigue shoulkd Talfl the fllowing spegifice
irss

&mlg wiluie ill.',]ll (A0 TTRITA TN §
Senall warface S0 ik st b0 blind the assiscaed

Figure 11A-5  Humsdilied diseection chamber, (1), Backiighs
Img with Wissal Plus. (y), Three separme pin cupr for selicieg
ssorsge of different. sizes of profs. (2), Mag-Eye maguificaion
lauipes.
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Sonall wroennt of cabinel dacknes
Cold or Jow heat-emaiting light

C. O, popwver and long wso TESISEGE
Lowg lufe

Our preference i the Vil Plas Model VI-s0S0Y, which canm
b iobnimed from A o &

Curitrg Suirface
Fhe cuttimg swrface used for iransifluminabion should e g2 108
lizvons:

Trassiucen

Rough enmagh s the tsses does nod glide

Saft enemgh 1o prevent calting-odge blualing

Hard enough ss material particles do not come oal
Atarxic

Sterilizalse

Ecrmomical

Ranhydrophilic 10 preveni absorption of il (rom gl

This graftcuiting sarface shodld be ranslwcent, nonslippery.
i menle. Inshould preserve the scalpel’s edge, 10 shinikl be
hand encugh that small pasticles ciannot scrape ofT and act os
foreden bodies i bmplanted as coataminanis. Vorioas apprope-
alt muderinls may eadaly be o o the mirke i saisfy these
mecits, Afer sessing different cutting e (plass, acrylh
murh®e. mndl silicones], we reached the conclssion thas o owhise,
mmgh, palyethylens sarface is the hesl clement becanse i ful-
fills the pfprementionsd properiies

A

Magniftcation

We think thm magnification in stage 3 does ool have W be a8
high a5 diring stage 2 Occasionally, there is no need For © af
all, We prefer 1o uxe Mapg Eve magnilication loupes (supplied
by A ) They olbow o pood neck position, o good Focal
disimor (27 om, with 4x), and can be wom together widh (be
wungean's own glasses (Fig, 11A-5) They are lightweight ancd
=t an fhe farshend, o they' do nol esern any pressare on the
mone andl e, We repulardy nse a 2xor 4x magndficetion.

Graft Comriirers

Fur s { b 8y, woee e been placing our grafis is smadl
woalaings, calded plo cupy, which are small, disposable, senil
pheic cups flled with cold saline solation w keep the prafis
Iyt (Figs. 10 A-5, 1 LA-G, ped TEA-T), They dme wed for
fetufl aeparnthan nod classification according tosize during grafi
prodluction, They are nlso mexl 10 keep the grofts cool and moast
s prafl insenion. When we initinlly looked for a gmfi con
finer, we sesrched For one with the Rdlovwang propenbes

Keeps grafts wet
Prevents germ contamination
Prevests miberence of substances sich ps tnkeum, powder,
litex, pze el
Lt e hamds free when working
Keeps jprafts svnilable of & short distance from the Insemion
e
Prevents graft cushing and hardling
Pimmnishes graft nir tramspon with the implied rsk ol doop-
s
With thess properies in mind, we came up witls the ldea of
g o ussll, lighaweaghl. disposable, sierile plostic container,

Figure 11A-8 (0), (3] P cupe pisned o ihe recipest ores
(h, %) Close-ap ol pin cups pianod 0 0 repipient e,

Figure 11A-7  Flactronie couwer for emmsermbing incisions snd
cultimgs of prafic
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The container that we call o pin cup 18 31 mm o digmeter, 10
mm in depeh, and 2 g inoweight, The plastic material i thin
enuugh o pemil the passoge of & small-gasge needle, Thig in
ten llows’ the cup 1o be secured or pinoed 0 (he paGent’s
scalp during placemsenl.

Dhuring the cuming stage, the cups are fHled with cald saline
sibution and ploced berween the cutting surface and the opera-
e Thirer cugn are wsed per waorkstsion so that gridts can be
separiied by sive. This fuellltales selective use of dilfferent sized
gralts i specific s later dutng nserion (Fig. 11A-5),

When the grafis are w0 be inseried, a fin cup comaining
s of ihe desiived size i imken and pirned into te scalp skin
im0 pluce neir the mres whers thisy ore b be placed (Figs, | 1A-
6o snil [1A-Gh). By doing this, we cheerved fower visaal
chianges and fewer head &nd arm movements. Kedoced move.
et nesulied in Joes latlgue of the sl sealt wid shoriesed
the fime for lssortion of grafs. 1n sammmary, the main advan-
fages we find for the pin cup ane as Tallovws:

Danshle femetion of contiiner and dispenser
Kezpe the grafin wel amd coal

Has reduced dimensions

15 llghtweight, serile, und digposalie
Swves fime e effon

Lenves hands fres for working

Reptluscess coslamibnation and allerpic s

Boosaencal

Graft Counting
Throughout our practice and in visits o o colleagues, we have
maticed & cennin difficulty in keeping vrack of ihe mamher of
grafis that are momlschmed ol these thal ane jlaced. To make
this task i bot éasier, we hove designed on efeceromic hair grigh
cowater (Fig, TEA=Ti The comunser i3 formed of the following
A GO b

Yiewfinder

Shuter

The: viewfinder is digital and eosy w0 resd. Mainly, il counis
the electric-impialses tfiggensd by the shaiter, This shuter iy
snchiie the following compasents:

Foor swiich

Contesa aensor

Photeahectrie cell

T conmter van be wsed by the physician when cresing incision
Elies ar by the mesistam when producing prafis. 1t s oo posible
Iy use the comnter dureng grall insemion 1o be completely sure
that my hales fuive been kit partially filled ar empty,

I ie very msefisl w have an aceurate court of grafis produced
Iy sssissanis for the parpase of approximating the mumber of
{rufts dhat will be ohiwines) from tbe harvested donar strip. By
cousling the namber of slivers we abtuin from the initia] donar
strip b niBtepbying that by the mumber of grafis obtaimed from
o Whiver, we obinin an early esiimation of the 0! amoant
ul giafis the mwy be produced. From this caleulition, we can
ey the numiber of Klits ar holes 1o be pasde.

This gl imegrisient is useful fnwm a medicolegal stand-
primt becage [ supplies o recond of ihe oumber of grafts in &
phmiogragih of ibe viewfinder of the instrumest ploced mest o
the opeimtive fickd. The counser |5 also useful for figering sat
1he surgeon’s fees if they e divectly related 10 the namber of
prafis male.

Chapter §1

Ly snmmnary, the main advamiages for the wse of the counter
e o Fodloows:

Exnet evaliation of the pumber of holes or slits made

Chaick evalustion of the sumber of grafis i be ohizined fom
the danor aien

Insestion control in all the Incisias

Photographic record of the work dine for medicolegat-und
commnerisl parpases

Speeifle Curting Tooly
Thie two teols that meed 1o be mentioned with Tegpeet o peepar
g imividual grefie faos shvens are

Type ol forceps wsed oo hold and mandpulate the donor tssue
Cuning Blade used 1o dissect the dvsor fesye

We prefer i wse Tece pe such as the Forester 616041 (supplied
by At Z) of a 5 or 5A jewelsy Torceps. A namber of cutting
biladdes miay be used scconding 1o the axsastant’s prefereoce, S
prefernn. 10 Persomna scalpel tlades, wheres others prefer Prep
Tilacles. Same assistass prefer regulur rizor blades moumsed on
#pctial handles. No molier which blade s mseid, ot this stape of
e proscess it is most commforable 1o place the shivers at a U0-de-
gree angle with respect o the wiorker's body, 05 previosly mg-
gested by Amoli 1 i abso very imgostant i change the cutting
bisde regulardy e presecve ihe grft quality snd diminish the
laree necessary o cul scalp tissse, which s tum keeps the sz
tanis fromy succumbing 1o fstigue

We are working on & padded cogonomic worknation that
cashles operntars o suppont their thamx, head, and Tonchead
(Fig, 11A4-8). This workstation is highly ergonomic asd dramat-

Figure 1148 Experemental catiing station {or de fing il
oF pruf prodection with use of heckfighting (sl m devehpaest]
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lpally peiluces Buibgue o well g omeck and hack pem (in ihe
- prrvical asd lnrhar-dersad s Wilh e woekaiien, ihe
 rwilewill ol bave wiheels, whick will sbde the whole boaly 1o
sk otz by 0 padddeil elemest wishoi G sl s g
lennsiitibe. A the time of this writssd, the wickswaiion s pot
paailzhle, but B seeme werthidile do presant tho oooceps.

1B, Classic Microscope Dissection
of Folliculor Units

i iiker tdt (FLY) micongrefts are 2o small and Fragile tha
H o ilermecopes fior ifweir dissection o ddood haie i
pgraitn i ranilainry 10 ol n.p'dn'ul visld, pansiularly
e e exvheively sl @ large numbers.
‘hlﬁ-m_[ﬂr that the Rinociler Sieeoscopic Div
} fza 80 0fTér, o specific. claborete Sssating

e, which in described i deinil lajer in iles chigpier, las
empluye]. This techniue wes origindial and deseloped
Dby Limmer o San Aospoudn {1y, Dr. Limmer inveninl
i climsls micrmicops dissectinn sl flliculsr unh
lamigtion (FUHT) vesrs Befe anyone else poer

q i lﬂnmﬂﬂmlﬂlﬂdmmmﬂhm
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