urgi cal’ tissue 5 thi ckness neasuring instrunent and nore part
0 suctrap instrunent for use i'n.conjunction with a surgical stapl

>URGI CAL TI SSUE THI CKNESS NEASURI NG NSTRUIVENT The i nventi on reI at e

nstrument: to determine the size of the staple to use and the propé

thi ch the i-nstrunent. should be set. 10 In the past decade there has r@e@% @n?JZ
;nQ\eaS|ng number of surgeons using staples in lieu of conven- tiona

- gutures in many internal organ procedur es Y.angi ng' from t he esophagus to the_
‘rectum . This 15 “trend is due Iargely to the fact that the use of -

stapl es is much easi er and. a nunber. of .difficult. procedures are rendered

much sinpler through the use of staples Per haps of even greater

i'por t ance, homvesmb&ch@ewfx@,@w A CilifEate S AR Fhdin very
much faster procedur crmg—t e tTme—regur+ or.

_suturlng and, therefore, the length of tinme the patient nust- be mai nt-ai ned
i'n a state of anesthesi a. Along wi'th the above noted advantages, surgical

25 stapling procedu resent taip pro example, it
i's necessary to select t gﬁHﬁﬂf %f%{ ?Br tﬁBr?ﬁFégn§§§58F the
tissue to be510|ne¢hidkﬂé§uﬂmeusnriﬁgISnﬂurﬁmeptsanalmorbapaetenuahruwe
proper .staple size |s el.ect e t,he sta u r,ed t he
AR G oot it B ed use, 8 REndfpsRIRR vk

ti ssue -either too t|g urgical” staples are
formed too tlghtlyawﬂuxgﬁaniis&qmﬂyngeedsﬂrﬁmenthbohéatEmgipﬁo¢$@5 is cut

off and the tissue Jd PO JE550L 6o ubB bAA ChEPrBBRY gab e (2P es -

are
whlch the instrument should be set.

= =t r;n :

1o
- In the paet decade there has been an increasing
:number of surgeons using staples in lieu of conven-
tional sutures in many internal organ procedures
) ranging from the esophagus to the rectum. This
' “'15'. trend is due largely to the fact that the use of
: ' 'staples is much easier and a number of difficult_'
'procedures are rendered much simpleér through the -
use of staples. Perhaps of even greater 1mportance,
'howevef, is the fact that the use of staples is a
20  very much faster procedure, subetantially reducing -
. the time required for sﬁturing'and, therefore, the
length of time the patient must be maintained in a
- state of anesthesia. . ' ’ -
| Along with. the above noted advantages, surglcal
'-f_25 ~ 'stapling procedures also present certain problems.
.~ For ekample;-it‘is-necessary to select the proper
. staple size for the thickness of the tissue to be
} joined. Furthermore, it is quite possible that even i
: ."if the'proper staple size is selected, the staple
30 ' could be formed in the tissue either too tightly'or 

~
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5. formed too loosely, then henorrhaging and/ or | eakage can occur
_tod tightly and. t.00- Iaasely forned stapl es can cause serious .pr.obj
conpliycatjons:. It is precisely these problens, -inherent in surgichl-
stapling, that cause the need:for an 10 'instrunent to neasure the -
“thickness ‘of tissue to be. j oi ned by surgi cal - st apl es: Surglcal staples are:
gaballab1e in - various sizes.. Mny surgical stapling instrunents are-
.pngylded wi th nmeans. enabllng t he adj it nent. of -the gap between the
:fﬁrtr{dge or. 15 fheaddconthalnlng the staptes and the anvil against which = -
.the staples are forned,  thereby determ nin ampunt ich 1
“are ¢l i hched:o0 I:FOQWYW cKhe 0’?“’5%@’?#‘ gE o 8rFoF§§8gasckng\?me st apl es "

gggr gg:} i gte elﬁ&lgﬁhﬁ*\pl t%i;e mrbéeadubylpeneeaedt Ger&heaheaﬂ.li@gabove noted-.
p er e e Vie | makes it Some-.
what: dlfflcnﬂﬁé) §Lﬁ%t6%% €£ § §8P WRT?aéfgéﬂgnd resilient ,'-U;
B{ggert . es. né‘dftl@ltfo. haowe bleenotberluhand,t d£dsher staplesca®® i mum heal ing
sSur e, or any. t HidEkRgeeal in
pressuré var#%ﬁm?ﬁt *?%ﬁéf¥y géggfhgﬁég%gaagﬁﬁ aﬁB??&ﬁl forggianplg i's
qui te differecm écoura. ntnsthn'abottsghély andr &Per goolsﬁé-Ytl dreasuring

devi ce of th NL a4 N og b ly:th .:i
'optlnun1heaJ?%%égégséﬁéeagﬁgé gﬁEﬁth ?géglﬁggsgfﬁﬁccﬁ%@?ﬁ?ﬁgﬁh?%fpfhg pa?-?

ticular. . type of Itsiaeppechgeh¥athess. Prohlemean inherpnteddt |y he done and g

It Egt fﬁgnfr ‘%ﬁi‘ﬂ%@%]r.gggﬁgflﬂﬁgg;tﬁﬂér g8huge ehel Eh%eldi ifgu@anreasur i ng |

. I on;: Wo

_tlssue 10 “instrument to measure the tL RnSQQ“%e’ 1ssJJL§?Ch type of .
B be jolned by- surglcal staples. Surglcal.staples '

are avallable in various 51zes.f Many surgical

stapling lnstruments are provided with means enabling . = - ";,{:{
R “_the adjustment of the gap between the . cartrldge or R
| ':15; head containing the staples and the anvil against
© . -which the. staples are formed, thereby determlnlng o
o ,the amount: by whlch the staples are clinched. If .
"H_the thlckness of the tissue to be jolned is known, o
_ : approprrately sized staples can readlly be selectede";
20 ;and the above noted gap can be properly set. o

_ The very nature of living. tlssue makes it some-
:fwhat dlfflcult to measure because of its soft, _ _
elastlc and resilient propertles.; Studies have been
S conducted to determine the optlmum heallng pressure,.”
25 for example,_for 1ntest1na1 tlssue.. The optlmum .
-_fheallng pressure varies w1th varlous types of tlssue. J'
Lung tlssue, for example, is qulte dlfferent from .
o lntestlnal tzssue.j Therefore, the tlssue measurlng ;;e o
_ : dev1ce of . the present 1nventlon would have to be o
.meIBOf designed to apply ‘the optlmum healrng pressure_ o
= '.'durlng the tlssue measurlng operatlon for the par—-z'
'5.t1cular..type of tlssue belng measured Thls can




"5 . For purposes of an exenplary shomnng, phe_thsuefne:suryng
nstrunént of the present invention will be- descrlbed- in yP?ioPp .
{o the ‘measur enent of the thickness of ‘i ntestinal tlsige, prior
Workkers have devel oped. vari ous types. of- |ntralunenﬁl o a ast ofost
D Tt o Instrunﬁ?t?n UEgenEa?;%i" ;SQnggn1copgndlng'appllcatlon -
u .
)gz?a:niérugggtEGSrefI?eg Mareh 27, 1978 in “the nane of Carl T. Becht and

ntitled 1NTRALUNEmeamm&15nd €nBCsafle BEARKY %l%é\'%}x@'\@ﬁre

t ant
hgse InaérrgthfoL %?@ %# €h?h89¥ﬁ§g{§;a§§rﬂ§3|mnshnnmqptuufrenDV|ng -
chsg Sortlons of th@emxﬁnknm avést fehanedtat be iﬁ@%ﬁ%%ds%ﬁéﬂ'égﬁ qf~29 -

drical.
ted nt, through the use o cylin
E::F:ogls Io;rplt ﬁg |uk2y¥§érﬁ%sg§|£n fU- nents are adapted to use-cylindrical

_ ) _

cartridges. of st apl es o‘;‘j}g’]@@PMS of Iz&n‘neﬁdmpn.agg; g)ﬁbcbe_g,g\gﬂn dj,aerr:’q_gj_%# -
et the gap bet wgens oS8 _
pres men‘oegJ ggal n t Whl ch%she S ‘B]Q a‘?t gla?r@ﬁ Rire 1YpREdPN ¢HdM ar

| ggé;lparts to be-j SQRKRQQM#Hewtslamplﬁdamubhlﬁothnegﬁﬁasﬁy@hédésue'

measuring instr umenif afhe héh iaRady dfvﬁ%é?@lﬁﬁl' @R%gggodtegr%%gﬁs%g’pw th

iical stapling I nsStruments
LRI s L KA NN U S S

appl.i cation),1@ he ealdstionidsds sux‘b:.Q:faI"’fHEébiz?n dfﬂét ﬁéﬁﬁt hag %‘é,pt g‘iy,

suring iR he t ssue nmeasur | g |ns
LLzzgﬁtn??nvent?on gﬁ{g%ﬁ %ﬁﬁRﬂ%ﬁt?ﬁa5%¢hnpnagruments are

taught in U. S Patent 3,552, 626,'copend1ng appllcatlon
Serial No. 890,262, filed March 27, 1978 in the name
- of Carl T. Becht and entitled INTRALUMENAL ANASTOMOSIS -
©15 ' SURGICAL STAPLING INSTRUMENT.  These IR
" - instruments join the tubular body parts substantlally
in end-to—end relatlonshlp, engaging the tubular

il D kD e D0 D

. parts 1nternally and removing excess. portions of the-
: - tubular parts’ adjacent the annular set or sets of
: 20 fi staples implanted by the 1nstrument, through the-use :
: " of. a ‘eylindrical scalpel or the like. . These instru-
" ments are adapted to use cyllndrlcal cartrldges of
staples of one or more 51zes and are provided with ,
- means to preset the gap between the staple contalnlng.

B 25:"[cartr1dge and an annular anv11 member against which
o the staples are formed - The adjacent tubular body '
parts to be joined. together are located within the
' - gap.. The tissue measurlng instrument of the present
oo .’1nventlon is intended to 'be used- w1th such, exemplary
.30 -

~Surgical stapllng 1nstruments provzded w1th gap .
Setting means (as for example that taught in the last“
’“.mentloned copendlng appllcatlon), the callbratlon ' |




5 ", acti,on, n?ak'i ny the actual  tissue thi¢ckness nmeasure- mnent |ndepende
the surgeon - The, i nstrunent, durlng t he ‘measur.ing process, will clgp
the tissue to he measur ed mnth a force substantlally equi val ent to
abave menti.oned optinum healing 10 pressure. "This'is true over a .
predeternined range of tissue thi cknqsses The i-nstrunent has at | s onp
scale and i'ndicator neans by which thé ti ssue thi ckness can be readily and
divcectly rea | a of .the instrument are 15 .
so confi gur J‘f%ﬁ%%?ﬁ@&eaégg é%ggB@HWJFhE @b)’)‘lé\suien!"éﬁsﬁramgc i ssue.
where access iStuRentk  The i nstr.unent may be -provided with a second '

scal e from whi ch tihg di d@ier nal ns. can be deternined
for- sel ectlon of . Imdn%aﬁl@gst%lhﬁe 2%§§§%W?P gg‘E thenprgsspdr di aneter..
Accordi ng t o e Mhtqwqm eto stlpe ovigsde awptheasclakpihigssue thi ckness

a8 | riom o e %°Mf%fsgggp£§§°ﬁgsfﬁéL%tae%ﬁdrﬁZﬁS?QS |

of -

opposed tiss n first and second
pivotally j oﬁ‘%@% 3&?& e’ktal fthetsurgeon. t eThenansngumental d first-jaw .

and sai d secdma imandihe Wﬁdﬁd@@bﬁ&:é@éd ﬁff?”gﬁéﬂi’;"h %H handl es . bei ”9
er

so confi.gure o,shift said away from eac .
pr edet er.mi ne §§ mé’ e'I’%fr’rb"lef il a?a@%%emehsganmaml es are

pi vot ed towaﬁﬁuga!@rlemthd:q tmmdbcﬂfﬁ MErEoi &g %LQE i On %%‘ (ﬁvvard eagh
roughout sai

other wiltoh apgglstaatia cqQnstant predet erm ned for ce .
wor ki ng range pa?’lr%%of ;ﬂrl%usag} VKt R eleterningd rarge3s end of

said first haﬁdp:és,snegt@g.clky;eascés.paﬂ&ié dnstr&né@@cﬁgsrféaieggﬁh' P tovvard
.the free endoﬁ& §%h§esﬁhﬁnQndlcator means by which the tissue
S | thickness can be readily and dlrectly read by the
| . surgeon. The clamplng jaws of the 1nstrument are -
.15  so configured as to .provide easy engagement thereby
- of intestinal - tlssue where ‘access is limited. The
1nstrument may be provided with a second ,scale from
.'Whlch the diameter of the intestinal lumens can
- - ‘be determined for selection of a cyllndrlcal staple -
20 cartridge of the proper diameter.
. | ' Accordlng to the 1nvent10n there 1s provided
@ pliers-1like tlssue thlckness measurlng instrument -
_for surgical purpose comprising first and
| second opposed tissue engaging jaws, first’ and second'
-‘25_ .elongated handles pivotally 301ned together, said
o . first- handle termlnatlng in said first jaw and said :-
_second ‘handle terminating -in said second Jaw, said
 handles belng so conflgured as to shift saig Jaws
- | ‘away from each other over a predetermlned worklng
'-:30._?rdnge of separation. when’ saxd handles are plvoted
..otoward each other, resilient means to urge said jaws.
- toward each .other with a. substantially constant
””predetermlned force throughout said working range,'
. & pair of arcuate members extendlng from the free |

S35
- .__iend of . sald flrst handle in 51de by«side parallel
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Hand1e a S|ngle arcuate nenber extendlng fron1sa|d free end of sald second L
-handle towar d. sai'd free end of said first handle, 'said S|ngle ar cya S
fenber -5 -, having a first portion slidable between said-pair o Wpy e
2nbers of. said first handle and a second portion slidable-al ong ¢ S
_edges of "sai-d pair of menbers furthest fron1s i d jaws when said Mhandtes. are
-shifted toward and away from each- ot.her ~ to shift said Jams amay from

d each oth h g tin
ep eent i ng. s d mﬁﬁ §§§r a%la,%asbgls?i&geco FERHS ARt %of T fa spropa

having ‘a pair of indf'@ 3 éaéHDSéGpéﬁéﬂaﬂy\mqmbenuﬁxﬁenﬁﬁmgsﬁnbmssamd :
give a 15 direct" feedl egdobft baidi Seadra Painees nowdbaél%id Byr%@yegg

entlon W escr1 béed mnth
b A | ST 118 SR LT U TN VSt L o
¢l-evati onal vigw of baeifld a fenbedpaeﬂhfefs?m%aﬂﬁingﬁﬁgggﬁiségﬁ ?%if“”ent'.,
of the present mveng,ﬁog c‘lﬂiggrlﬁ ﬁefﬁeo re](é);rf]1 Flr?ft%l’r'asc %

enbodi ment of Figure as Seen -
Figure 3 i-s a rear. e$%@9mdonartmoemséidabéelHMGmgﬂwﬂbsé éagbgfbf §§l&een |

fromthe right in thsiiFi g Prﬁemﬁe%ﬂr§8§th§s% §r§%§&%§ |onal VIeW laken -

| ong section line 4-4 of Fi |
glevgtlonal V|em/S|rH?%@l?% #F@uﬁblﬁtaﬂdtpwaudtaadlmya@hénmmaeﬁcﬁfmther

i nstrument of ¥bgurecd.skigergabai §adsf saﬂﬁ?ke&yagggsc%ws&g I on% eé/tgi‘e%

| Justrating the VI Si on
E;P;L?rjgalFlgure 4 anth % Sai palr of members bearing a scale

- representing said worklng range, said second portion

- of said single member having a pair of lndlcators

: each cooperatlng with one of said scales to give a
15 _direct reading of the dlstance between said Jaws.

By way of example, an embodlment of the present '
31nventlon will now be described with reference to the
accompanylng draw1ngs, ‘in whlch-' ' _
' Flgure 1 is a side elevatlonal view of one
20 embodlment of the- tissue measurlng 1nstrument of the
'~ -present jinvention. . ' _
| Figure 2 is a front elevatlonal view of the.
'-embodlment of Flgure 1l as seen from the left in
that Flgure. -
.25 ee Figure 3 is a rear elevational view of the
o instrument of Flgure 1l as seen from the rlght 1n
. that Figure. o ' _ _
Flgure 4 is a cross. ‘sectional view taken along.
. sectlon line 4~ -4 of Flgure 1. T '
- .30 :'-- Flgure 5 is a side elevatlonal v1ew similar to
S -,_Plgure 1 and lllustratlng the use of the 1nstrument
of Flgure l _' , , ' _
' Flgure 6 is a fragmentary Cross sectlonal v1ew |

o - 51m11ar to Flgure 4 and 111ustrat1ng the proVISlon-
35 ofa laterally °ffset Jaw. |
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6. A flrst enbodlnent of the tissue neasuring |nstrunent of the- present-

|nvent|on is illustrated in Flgures 1 t hrough 6, mhereln like parts have

‘been glven | i ke index numerals. Reference is first 5. nmade to Fige
‘through '4.: . The:instrument itself is general l'y |nd|cated at. 1 and-
~a first Jam12 having a rearward extengion in the formef a first R
el enent ‘3 and a second jaw 4 having a rearward extension i.n the formm of
hagﬁle element 10 5. At their forward ends, jaws 2 and 4 ternminate in

p anar U1 ssue enudi fetérissaidanende ifne ESUEGL kbl e |1 be evt dont,

from*Figure 3, i 4 have a thlckness of
15 the thi cknétsés}q‘é'# r‘vﬁe‘?fr a‘?r}é%p%%%th&hnﬁetlenaﬁa $1ltlserfite® jaw 2 and
handl e 3 havénaﬂisunﬂawﬂ3¢hh¢mgmh@g WEEEE B pgkglggfg gMth a transverse

perforation gadhhey;t e second aM/ and
of upstgnding me ers or ?ﬁcﬂﬂmﬁﬁé §- anBe8ernncendst famster se

coaxi al “perf BA&E &®s Figuaes ga thmpgas;u ye"yheTbﬁSngen‘gaEﬁls%lgegeBdlt g
e |-0Cate et ween

el ement 6. of iki g% han adapt ed
upst andi ng rrérrbgr ?67 \gnlﬁ g'rh%f c‘a'o‘%d"l n‘EP’PPE:LﬁﬁﬁdﬁefEr§5 Wt h
perforations JgY, 7§33H@98@4maﬁuw§rd e&ﬂnngnomnﬁngthé fefﬁtgg n these

per forati onsfipgteByngilwotal Bl first jaw2 and jts handle 3 to '
R @Q%?édﬁzj‘ékb ?én i $3Y §abAYiRgsaan eIongated,

second jaw 4_and |ta handl e fandid
gr oove or depras¥ry eﬁﬁepéﬁﬁ@dhm1th&sﬁarm(hfsanﬁ&wuae elément
. o

5. At their forward ends, jaws 2 and 4 termlnate
| in planar tissue engagxng surfaces 2a and 4a,.
respectlvely.
| As will be evident from Flgure 2 the Jaws'l
2 and 4 have a thlckness of . approx1mately one-third
~ the. thlckness of their respective handles 3 and 5
" The first jaw 2 and handle 3 have a ‘downwardly
| uependlng central portion 6 with a transverse
| ‘perforation 6a therethrough. ' The second jaw 4 and
:-1ts handle 5 have a pair of upstanding members or
| 29_» bifurcations 7 and 8, having transverse coaxial
:; perforatlons 7a and 8a, respectlvely. ”he down-
- wardly dependlng element 6 of first Jaw 2'and its
| -handle 3 is adapted to be located between upstandlng'
- members 7 and § of second jaw 4 and 1ts handle 5.
25__w1th perforations 6a, 7a and Ba coaxial. A pivot
;,lpln 9 is located in these perforations thereby
plvotally 301n1ng first Jaw 2 and its handle'3
.lto second jaw 4 and its handle 5. o
R The handle 3 of first jaw 2 has an elongated
e ._groove or . depre5310n 10 formed on its inside surface;

.15 -
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s”hand®e 5 have a palk_ N
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BEST MODE OF .CARRYI NG OUT. THE-| NVENTI ON A first enbodiment of the tissue . =
-geasuring insteument of the présent invention is.illustrated in Figy o
tthrough 6, whéerein like parts have 5  been given like i'ndex . nys
'$eﬁéwence*is-first made to Figures 1 through 4.  The instrument it .
generally indicated at 1 and conprises a firgt jaw.2 having a . rearward =~
éxtenSion in.the formof a first handl e el ement -3 and a second jaw 4 having
.a;;p B rearward extension in the formof ‘a handle elenment 5. At their . = .
forward ends, jaws 2 and 4 tEEﬁTnHoBEiOprﬁRR&INbsg%q-&%&@g&&&: gr;aCes-Za
Iand.4a,._. I’ESpeCtiV6|y.'__AS \MAlfPf Evéﬁ}gnéjrom = gures—r a2+t 5. . .
jaws 2 and 4 have a transverse RF CRHRS 1§EBFoQﬁnﬁb§IyissaetMeatdﬁﬁﬂg(ﬁ
their respective Hamﬂiﬂﬁtﬁ%m@hﬁhoﬂTEhéipﬁéSéﬁE’gnﬁgﬂtﬁaﬂdgg 3 gﬁr ra
Qanmardly“dependinglxﬂﬂffﬁufggti(¥éikvwﬁh a transverse perf } Skt aged
therethrough. _The second jaw 4 and 20°U9B ¢ cwhereie Zikevpaztpabavel =
upst andi'ng menPer s o#ﬁﬁQQnﬁiﬁﬁnnkiﬁbéﬁnﬁék ManérgLE [ aNRYLLSELEQ2% 1Al . -
gepengln dfefdrsts

perforations 7a and 8madeeIREGH;i The down- rdly de 0
of first jaw 2 and itg'handle_BQQ?%ﬁkﬁ;E Dt t ochRedipstmesantpitsadieng

25 menbers 7 and & ofS0EERIdY dndicaidd tet Manshe éoﬁf,}{ls?grgo‘@%ti ns
~6a, -7a and 8a coaxi al JawA2Dha¥iing & %éé%ya ted in fhese perforattohsc .
t hereby pivotally joigkggtfhrst jaw 2 and Its handrEten (in skkenformwof and
i'ts handle 5. -Jgg - TREPHARIPd eBesit 3 @ud jmvsebdias il €4 399@1;‘2 ]
groove or deprldssi on TéafwarddefBehks onN3idgsurd ace. . hi s depr€ssi on
hisonn 3 L FelC it dedtandle elenent -

10 is.shown in Figureg, 1 gpd.4,.At the rearward’e
upst andi ng A tﬁeir forward ends, jaws 2 and 4 terminate

in planar tissue engaging surfaces 2a angd 4a
respectively. ' | 0

. As will be evidert from Figures 1 ang 2, tﬁe
| 15 l_.Jaws 2 and 4 have a transvérSe thickness appfbkima£ l B
: __:one—third that of théir respectivé handles 3 and 5 o
- The first jaw 2 and handle 3 have‘a downwardly .
- depending cent:al'por?ion 6 with a transverse
o ?erforation 6a-therethrough. The second jéw 4.and'l'
-.?Q__ - its handle 5 have a pair of upstanding mémbers ofl' H
- §%furcations 7 and 8, having transverse coaxial
- perforations 7a and 8a, respeétiVely. The down-'-
. wardly depending element 6 of first jaw 2 and its
| __-handle 3‘is adapted to_be.located between-uésﬁandi .
” 25'.; members 7 and § of second jaw 4 and its handle 5 o
- w%th perforations 6a, 7a and 8a coaxiai;' A pivot =
lp%n 9 is located in these perforations theregy
~plvotally joining first jaw 2 ang its handle.B |
ltq second jaw 4 and its handle 5. : '
..30 -~ The handle 3 of first jaw 2 has an elongated
g#99ye o;.dqgrgssiqn'lo formed on its inside sﬁrface s
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st ud 11 is forned. Handl e 5 of second Jam14 has a simnilar Iongltudlnally
extrending groove or, depression 5 -+ 12 fornmed on its inside_sur:
(see RH-gure 1). At the rearward end of depression 12 an upstang)/

is located, the stud 13 being sinila to_stud 11 of ‘handl e 3. €. spring |
14 -is | ocated between handles 3 and ‘The end 14a of- spring-ll.rs | ocated
10 - I n-the depression 10 of handle 3.and has a perfor- ation 15 fornmed

't herei-n. The stud || extends through the perforation 15, -as shown in
FiyGres 1 and 4.Thie depression 1Qrisgshewnsinj Figures loeaded.in the

{ groove or depreﬁ@&CEhé”réE%Wﬁfﬁ5End5@f'Egp}5551on lﬁnﬂnlﬁBsQ%?d% S
. perforation 16 thereln t hrough which stud 13 extends e eV|dent

I'that spring 14 it4d rkhets forpedee BanddensShafidsesondadaws 4byas rtue of

.the fact that its$ samislalﬁal@i@h&&@maewoeﬁteﬁdmghgﬂebeegbQO r¥ssion
%depre55|ons 10 studs 11 a

3, _ _
respect? vel y. 1ii¥2£9FWﬁF1Q3u+5%slﬂ§h§?e§g§g§ﬁﬁ ésssafegueﬁu qurging jaws 2
__aﬂd 4 ﬁng thle: r At sthe ngngah g emfefeaeﬁﬁeasdoﬂamoeet h@etaﬁmw(;es 1
t hrou illus et asurin runent i
-norma? condi ti oné vﬁéeﬁl%\o’fs %&g%gegeHaﬁié?e gu is #?lﬂgsts&fméﬁ(f %‘?a?ta\’dpal r
of downwardly degernff lmprdbeedts A7ieafl 4Bring danlsnibcakedrbpﬂmeen
‘determ ned-from | e ant i
triangular cr ossﬂ:gg &43 é%%tgonn@ﬂ%‘h%% ?gglé E??f"gge?d 3% raiocf%ﬁgé are
in paradld el spaded the Aepression Y0edf banéleoﬁ sodf hessa pe¥fioktr and | 8b
sl.ope rearwar dl ya @1h tpyef @nﬁé&htht@i'?fﬁ Qphal Q%uau'i a‘é?:tlagyﬁs‘)f element 17

carrles |nd|C|a in the formof a sca enera X icated at 19.
_ ~ through the perforation 5, as shown in Figures 1 and

_ 4. The end 14b of spring 14 is similarly located
N ~ in the groove or depression of handle 5. .Sprlnge
15 - end 14b has a perforation 16 therein through.which.
stud 13 extends. ‘It will be evident that spring 14
will remain 1n place between handles 3 and 5 by
virtue of the fact that its ends l4a and 1l4b are
. . _1located.1n handle grooves or depressions 10 and 12
C20 " and are engaged by studs 11 and 13, ‘respectively.
o 3'The spring 14 urges handles 3 and ‘5 apart, thus
urging jaws 2 and 4 and their tissue engaging
surfaces 2a and 4a together. Figures 1 through 3.
o ' illustrate the tissue measuring instrument in its
. 25 __.'_"normal condition when not in use.

. - Handle 3, at its dlstal end, has a palr of
'_downwardly depending elements 17 and 18. As can
) mosﬁ clearly be determined'from Figure 4, the elements
17 and 18 are of substantlally trlangular cross
30, . section. Their facing surfaces 17a and l8a~are in
' . parallel spaced relationship. Their exterior sﬁrfaceS'




;therior surface 18b of elenent 18 is provided with 5 indicia in the
‘fForm of *an identical scale, -generally indicated at 20. The -second hangkex,
as-an.upst andi ng arcuate..nmenber 21... ‘As can fhost easily -be seen in Fijgy
,. the menber*21 has a rearward triangul ar edge having 10 one surf
ubstantital |y copl.anar with the surface | 7b of elenment. 17 and a secD
surfaee 21b substantially coplanar with-surface 18b of el erent 18.
“enbér 21 also. has.a thin . web-like body portion 21c which fits just. -
“nieely between the 15 surfaces 17a and 18a df elements 17 and 18. The.
urface 2la of -el.enent 21 carries an indicator -line 22 cooperating with the
scale 19 of elenent 17 (see Figures-1 and 3). Simlarly, the surface 21b
‘carries an indicat @7y iand 2A3Y dupe atedwardiigadnd €6wardi eacR2o&her.

adapted to cooperate with the scal 00 emen . . The.scal.s “and 20.
mre expanded at Ie?é‘tts e cf"t)ﬁ'é%s%é o‘?ei‘?%%é n%? ?ﬂrfﬁgge%ggf-} grren—t- .
“illustrated Lhehs_célmsthw fanoh F &t eseabandesherdllfoindiphted akell. :
structure, the han - 3 A . s |
Db i B (GF e dicRt 79 I8, bOLineara e

conveni ently and fiTmy "graspe non- o
surgeon. - The Shandlied oty dge therifoumofcanai@entical sgaleeperbraBl}Y.

t he handl e 3 may beg fggéggj%?tibgnother scal e, generally indicated at 24
in Figure 30 S e.scale 24 runs longitudinally of handle 3 along its -
side. - The other side offhfr#geom handie pb brdcanvPPRtaRdiRENEFERR S cal e

(not shown) so thaipdnfises M8 UENlcHRMbSL Vaguelyf bansebhhen Fidardudi,ng
use. ‘The -scale 24 enables the surgeon to nmake a guLck 10 getekﬁination
of the dianeter qupqlﬂﬁﬂ§9rtg%“has a rearward riangular edge having

10 one surface 2la substantially coplanar with the
- surface 1l7b of element 17 and a second surface 21b
'substantially coplanar with surface 18b of element
18. The member 21 also has a thin web-like body

.. portion 2lc which fits'just nicely between the
15 surfaces 17a and 18a of elements 17 and 18. The
' ' surface 2la of element 21 carries an indicator_lihe

22 cooperating with the scale 19 of element 17 (see
Figures 1 and 3). Similarly, the surface 21b
carries an indicator line 23 identical to indicator
20 line 22 and'adapted to'cooperate with the scale 20
of element 18. The scales 19 and 20 are expanded
at least about 3:1 for ease of reading. In the embodi-
‘ment illustrated the-séaleS'IQ and 20 are expanded 4:1.

_ .' To complete the structure, the handlé 3 may be  "'
:251'lsérrated”as at 3a so that it can be conveniently and -
. fi:mly gfaspea in-non-slip fashion by the hand of the

‘surgeon. . The handle 5 may be similarly serrated as
' aﬁ 5a. Optionally,:thé'handle 3 mayibe provided with
. .'anothqf scale, generally indicated at 24 in Figure " 
.. 30  _1. ;ihe scale 24 funs.longitudinally of handle 3 along -
.. its side. The_other_side'of handle 3 may be provided
. with an identical scale (not shown) so that the

" instrument can be viewed from either side during use.

: _The scale 24 enables the surgeon to make a quick
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elenent to be stapled, as wll~ be'descrlbed her ei n- after ‘St udies have
heen. conduct ed to.det.erm.ne’the 5. optlnun1heal|ng pressure”for-
->utured intestinal tissue... This pressure i's known to be approxi matel
err]." ‘lLn.the exenplary appllcatlon with respect -to which the tisg
dasuring instrunent is herein being described, it has been found/adbhtjate .
nthe 10 ~  nmeasurenment of intestigal tissue to. design the ins EAt to
be capabl e of neasuring tissue thickness. over a range of fromO t :
§t~%ill be noted fromFigures 1 and 3 that scales 19 and 20 extend Over.
this range. Théespemigatiohsotethenadametes 2£l% tubulcarl$cm3t bbl as spri.ng
causi ng jaw surfaces an a.to_neasure ti es ] ocat ere etmeen at a
pressure 2 of [%i??eﬁ% EPZth tapie ngaFaH&&i(% A é;qén Biion .
bet ween the surafites) and for all practical purposes exerting this sane .=~
pressure throughout rkin f 0to 4 The jaws -
2 and 4 are so conflgg}qe%gfhavamgan %PP?@%%E% té’ngnffwlﬂe b@ﬁ)ar al-lel at
1/2trmﬁmnrklngophhgem(heel;ng ﬁresssepafar BMMmﬁ@anmnﬁesﬁnnalwfaces) to
.assure maxi mum cy h S JEE strument
25 - 1 may bgfﬁggg of@§ﬁ§ ga%ggag }IHC I 'ng plastl .né“%kei§] oo
;conblnatlons th%r@éﬂ? or Iﬁethﬁke¥e@9iﬁawl@PD@iqathQywxﬁhemaapeannt ‘and 1
capable of bel ngoSyRith £8d BisBUECREBKEr IR MR HALL 1d Hadal i on of -

:ot her st.andard et hod I's a Tragmentary view simlar

‘to that of Fi gUp@iRg demerehséd. nrsnbashgmm fornguadegiuatig dts them that of
;Flgure‘ﬁoln t hahed €remdht oflintestinal tissue to design the

1nstrument to be capable of measuring tissue thlckness i

over a range of from 0 to- 4 mm. It will be noted from
Flgures 1 and 3 that scales 19 and 20 extend over
_ thls range. The spring 14 is designed to be a
15 constant bias spring causing'jaw surfaces 2a and 4a
to measure tlssues located therebetween at a pressure
of 8 g/mm at 1/2 the working range (i.e., at 2 mm
'separatlon between the surfaces) and for all practlcal
- purposes exerting this same pressure throughout the
- 20 “working range of from 0 to 4 mm. The jaws 2 and 4 are
. so configured that their surfaces 2a and 4a will be
‘parallel at 1/2 the working range (i.e., a 2 mm separa-
tion between the surfaces) to assure maximum accuracy
_:-'of the tissue thickness measurement. The instrument
25 '_ -1 may be made of any materlal (1nc1ud1ng plastlc, metal,
" combinations thereof, or the like) suitable for a
surglcal environment and capable of being sterilized
- by autoclave,.ethylene oxide, 1rrad1atlon or other
standard methods. o '
30 S % Figure 6 is a fragmentary view similar to thatl
' Of Figure 4. The ‘embodiment - shown in Figure 6
._'dlffers from that of Figure 4 in that the jaw

et e o e v L
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i il be understood
ndlcated at, 2b in Figure 6) is angled lateral ly. It wi
_1hat ‘i'n>such™an ertbodi ment ‘the other j aw woul d be 51n1IarIy angl ed. . The

limted to insure
Ywoul d.-be ‘used in constrict ed areas where access i s’ :
-adequate vi si-bil'ity. The instrunent haV|ng been described, its use

1 inZ ‘*di.
- set forth as follows. The surgeon,: graspi-ng 10 the instrunent ,;,? N
*E?lers 1i ke fashion, squeezes handl es -3 and!ilrxuwlng jaws..2 and 4 open .
adﬁfnst t he action of constant bi.as spring 14. For purposes of this- |
‘description, the instrument will. be described in its application to the. .
tissue 15 thlckneéénﬁédgﬁﬁdmmu:be1mnnngur§|6yﬂ1§laﬁ§uéﬁigﬁﬁg%hlﬂoakguree
5. The jaws 2 and' itaﬁglhosgtggdgggg_ dh%ﬁgﬂ%GStln hﬁ?En as é by the
and, thereafter, the pressure .applie é?mgxeﬁﬂed 4y .
“sur.geon is rel eased? thesgthgy :I!#W\Wpluldabee sdmilamy andleds 2phé@n Oa
“exert a pressure onlhgaga?gﬁﬁoggagggg an%r & #3“%% %%ﬁ ﬁﬁ{ ep %ésvgﬁﬁ|ng
' | yi ressure to ékﬂg
3!ﬁn%${lﬁﬁgtgrggoﬁ styFisang SﬁdJQUSunweyéﬂuhanuaedmﬁn1canktrﬂaﬂedlnes 22

- n Jahe o
25 - and 23, respecareakywhegendebbysi E@eﬁg.?ﬂ?:%td g;lf re&% meas %?ﬁereadl ng

arrangenent of scalgs nd 20 is such th
can bg observed fro %%Ehgiggrde of the instrunment, or fromthe rear:

thereof. 30 - It vm‘l‘hebiansﬂﬂﬁmehQOﬁakrhﬁb b@e&f“da‘?&ﬁ‘iﬂde t%qﬁéat ed _.

" Tumen tissu€ i's bein
macued O Lon itk thEBER 8k e BoTlindoL e esseam eramind
'by the surg|cdﬂ3sta Bhe nins boumentnl, 1hhaSpllers-llke fashion, - squeezes _
. - handles 3 and 5, causzng jaws 2 and 4 to open

‘against the action of constant bias sprlng 14.  For
purposes of this descrlptlon, the - 1nstrument w1ll i
‘be described in its appllcatlon to the tissue
15 :_thlckness measurement of an intestinal lumen 25 ': , 5
" shown in Figure 5. The jaws 2 and‘4 are located about |
'the 1ntest1na1 lumen 25 as shown and, thereafter, the
- pressure applied to 1nstrument handles 3 and 5 by
_ | - the surgeon is released. Spring 14 will cause
20 jaw surfaces 2a and 4a to exert a pressure on lumen
' - 25 of about 8 g/mm_. ‘Since the surgeon is no . -
: longer applying pressure to handles 3 and 5, the
. direct thlckness reading in millimeters on scales.f
~ 19 and 20 in conjunctlon with indicator lines 22
. 25 angd 23, respectlvely, is wholly independent of
;  the surgeon. The arrangement of scales 19 and 20
't-ls such that the direct measurement readlng can
"be observed from either side of the 1nstrument, or
- - from the rear thereof. : S
'h136 f',- . It w111 be understood that in the procedure
- 1llustrated in quure 5a double thickness of’ the
11ntest1nal lumen tissue is being measured. If two
"substantlally 1dent1ca1 lumens are to be: jelned
'tcgether by the surglcal stapllng 1nstrument,.thls

[ VIO SR -

nstrument of the present .invention, provided with 5" such angl ed Jame ip L




12. read| ng can be used d| rectly, bei ng consi dered the . sum of the tissue
*thlckness of the two lunens to be joi nfg If the two 1umens to be joi ned
are of "tissue’.of different thicknesses;
t he manner- shown in Figure 5 and the resultl ng r eadi ng di vided by 2. /Thj
Wi Il give arbagime idanc each i ngi.vi dual | unen. /)
resul ting tEPﬁlkn;? nea?l?raéfrseér?s ar eg? f §ﬁ‘bﬁ‘a Fengetersdndhene prope

stapl e heig afl Y& difukckpgs s cof ethoetwoeluhbasi #st r unent - Ste

cont ai ni ng ber joiited ,or Irfeag,@qg,c; Fﬁgﬁzé'p{é lken %@ £%$$CSSS| tyggl ct ates,

single ti ss PI c?%e%ﬁgr eadi ng can a rting one' of

jaws 2 and Ie&ﬁqtntté’r-\i‘?i?nﬁﬁSQSTe ¢amhn1uxin5n can As indicated .

aboveS t he bﬁsmﬂamalrmdnﬁn e AR ddh f?ﬁ;e% ng bot h si des Of
a a

" handle 3. ¢4 rstood that, &N |dent|c e B ul'd be provi ded.
al ong bot h s?\é\ieéls‘c'}?%hﬂﬁd ag Rgs diglided by mat tBrisfwibbvetivence. To

heasure 20 & thesueatbicknebst hﬁalslufiéme'%ft £dye é‘ﬂﬁ? ?&ﬁiégcimd state, is.
e

I d. al 1|j§geﬁ f h - ‘one e
Fhg G end Lsenyr 268 26 gigg eSS, TFasURETANCS e:ige of the lumen.

rk- of scale

; "The ‘sc I's t en rea
| The act ual Rddedt tDndehemneta:heep%% er Ss@aﬁﬁ‘ R%Eabout 172
onal to The ? '

t he cpocunfigi€nsLopbrt §2 h i s proporti :
di anet er. The nu er a gg‘ralgﬁtwgﬁ% i tEumenth stapleus. ci rcul ar

cartridge &° 'Hé%’d‘”tﬁ‘én‘é@fé Jsldgal ba‘bheaﬂoanldsétnﬂ tdhdie, | Riggyg unenal 30

anast onosi m&egsj; &idphfekNShS lsnce t rtridge or. head during .
“the proced ?at ed W'Eehl naoﬁgﬁg & %&sﬁm&@ﬁ% S
-procedure #{ﬂ%

.SI nmpl e mat t4erintﬁd ithe'dioIow interior of the lumen.

NRS§ FeRAANG Thi s
eiirestiy bYopasexﬂ:a.plgeocw tof digtesPr2 haadl si ze a

.153. _ As indicated above, the instrument may be s
' - provided w1th the scale 24 along both sides of |
handle 3. It will be understood that an identical .
- 8cale could be provided. along both sides of handle
| 5, as well, as a matter of convenience. To ‘measure
. 20  the dlameter of the lumen 25, the lumen, in flaccid
- state, is laigd along the surface of handle 3 with ) ;"
,j_..one edge at the 0 mark of scale 24. The scale is
:“then read at the posxtlon of the other edge of the
| ‘lumen. The actual measurement in ‘this 1nstance '
;.25 is a measurement of about. 1/2 the c1rcumference of
“:the 1umen, whlch is proportional to the lumen
h'dlameter.- The numbers appearing on 8cale 24
- indicate the various circular cartridge or head -
5.d1ameters available. for use with the 1ntralumena1
_anastom051s surgical staple 1nstrument, s;nce the
_l.cartrldge or head during the procedure is located

30

e - . a
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' '-_w:nthxn one of the lumens to be jo.med. ThJ.s
- procedure makes the selection of bProper staple

cartridge or head size a smple matter, ellminatlno
-anj guess work N

each lunen can'5 = be neasured n .

s remean Y P . ) . L e——
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| sue thlckness ﬂEaSUIIHg _
any guess wor K; CLAINB A pllers I|ke tls oot opposed

: first and 5

i nstrument for surglcal pur pose -conpri si ng . _

1I |n§sue *engagi hg jaws, fi rlst -and sec?nﬁge! (r)]nggf gdf P?ggl Jezwp;\r/]gl'ﬂm HﬂlLﬂlu;m |
toget her, said first handle term nati 6s bei ng o Eonfi dur dd is
fandl e term pating 1y sai d secod ) aw sai d fandles bel ng so Contldurdd

: aws ; :
rOnSQIL} ngargtlon when sai d handl es are. pivoted toward each ot her,

I |ient nmeans to ur. » jaws toward each other with a sigstant
tonstant predetern1neg§¥e§%§ t hr oughout sai d worki ng range,

“arcuat e nenbers extendi ng fromthe freﬁ end ofrza{ﬂef;;zé gﬁgdge ggld |
I aced rel a shi owa
Seggngththepa;aL!ﬁglZparcuate FeEEFLﬁHFnElﬁ§Bﬁ1§hndkhess mﬂgs?F#ﬁ@
vgecond handl e t oward s%ﬂ%F#umﬂnEnﬂOEOSufggé%%apgg 3é§;cggpgagépgakﬁr§Fc
t n,.sl1dabl e
Terber o or oal o) B B B L 05 05  avee. Shuss anccecaond

tedges of said palr of QﬁﬁﬁﬁﬁﬁﬁdLh@ﬁé%@sfpbmosalﬂyj@M&né@eﬂo§é§g$§ Jgﬁsdamay

f
pandl oo 1 oy Lot @t ambendsplhcedh ot Lg BT S5 B

from and- tovvard each of her, 'ﬁgé:"h ﬁ%,t?e%wmamrinwaﬂd secendi 9ake QEEF

representing said wor f sald sca
.haEIng a .pair of |nd|mmnameé¥?e1n Xa & etlﬁén g%¥%th nffo said jaws
to give a.d're¢&oreadb%% Ofg P‘eeac other over a predetermlned working

range of separation when said handles are pivoted _
toward each other, re3111ent means to urge sald jaws
toward each other with a substantlally constant o
-predetermlned force throughout said worklng range,
. 15 a pair of arcuate members extendxng from the free
' end of said first handle in 51de—by-51de parallel
- spaced relatlonshlp toward the free end of sald second
'r:,handle, a single arcuate member extending from sald
free end of said second “handle toward said free end-
20  of said first handle, said single arcuate member
- hav1ng a first portion slidable between said pair
of arcuate members of said first handle and a '
second portion slidable along those ‘edges of said
o :palr of members furthest from said jaws when said .
25 ‘handles are shifted toward and away from .each other
' '_.to shift said jaws away from and toward each other,_-
each of said pair of members bearing a scale
representing said worklng range, said second portlon.
. of said’ 51ngle member having a pair of indicators |
':.30-f'_each cooperatlnq with one of sald scales to glve a
B .:fﬂ'dlrect readlng of the dlstance between sald jaws.
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“from-G to 4 'mm and said resilient means is such as 'to cause gHIﬂ

second jaws t0 exert ‘a substantially constant 5 = pressure S
therebetmeen of [err] throughout said working.range whereby Sald L
|nstrunent can be used to neasure: tife thlckness of intestinal tissue. 3.
~Aninstrument as clained in claim1 or .claim2 wherein at |east"
“said handl es-has a_scal e narked on at Iea t ona i de _t hereof, said s¢gld
bet ng so devised a&'to BPvingt HF%ﬁEFeﬁSrEiGFWS 3 céﬁﬂmlir body or gp g
ther eal ong iwhét&nsi sasd aberkiAgdrandd EBSELGHEDt tas ACkai @d i n cl ai

. cl 2 I wher d | i ent tant " bi :
lam2 o chaL SUPLELD ABa" iR Ghel! oR°RN cAVR SRR sttt b s

14 2. An |nstrunent as clalned in cIa|n11 mhereln sai d morklnﬂ Uﬂ

N

I “handl es.. 5. and\ $écond thskbeseerasarsugstaatua&&ytc@mhtbmntla{ly as

25" (Fowy neRt SSRUHCE b1 OolE' ERERERPLRLRA R0 RO Ak 0

~ phot ocopyi ngsaid eppkinanrangei ghazkbyypeddr ipstrument wayp ¢@ntaln a few

_anendnentS\MgéglégEh i Ehigubhet ghgﬁﬁﬁ ss1BE Qhicds ?5 HYRESE P! CO“ta'”'”Q','

these anendnents e |nspecte e pren1ses 0 e Pat ent CIflce

_ 3. " An 1nstrument as clalmed in claim 1 or .
10 'claim 2 wherein at least one of said handles has a
' scale marked on at least one side ﬁhereof, said
~scale being so devised as to give a dlameter readlng
- of a tubular body organ laid. therealong in flacc1d
‘state. -
o _:4. _ An instrument as claimed in claim 1,
claim 2 or claim 3 wherein said resilient means
comprises a constant bias leaf‘spring located
fbetween said handles with 1ts ends affixed to said
20 handles.

B 5. A tissue thickness measuring instrument
substantially as hereinbefore described with
reference to and as shown in the accompanying
25 . drawings. '
" . The text of the specifica.tion has been raproduced by photbcopyizig the applicants original

- -%ypescript. It may contain a few amendments which ars difficult to read. The original
" typescript containing these amen:}mm_ﬂ:s may be inspected on the premises of the Patent Office

.
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