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Recons t ruc t i ve S u r g e r y of the gastro intest ina l tract 
is the next great s tep in the further deve lopmen t of l a ­
p a r o s c o p i c surgery . T h e largest field Is co l on i c r esec ­
tion with restorat ion of the b o w e l cont inui ty by anas to ­
m o s e s . I t h a s b e e n d o n e in s e v e r a l cen t r es , so far. 
T h e future will s h o w whether i t wil l b e c o m e a routine 
p rocedure and for wh ich ind icat ions i t wil l be the ap ­
propr iate me thod . 

Indicat ion to l a p a r o s c o p i c co l on i c resec t ion is g e ­

nera l ly app roved for all ben ign les ions (Tab le 1) a n d i t 

i s kep t res t r i c ted to t h e s e in m o s t G e r m a n c e n t e r s 

(Tab le 2). M a n y E u r o p e a n (8,11) and A m e r i c a n Su r ­

g e o n s (4,5,15,21) have , h o w e v e r , app l ied l a p a r o s c o p i c 

bowe l resec t ion a l so to c o l o n i c c a n c e r (Tab le 3). S i n c e 

the inferior mesen te r i c artery c a n be t ranssec ted c l o s e 

to the aor ta , after mob i l i s ing all ad jacent l ymphat ic tis­

s u e towards the m e s o c o l o n s e g m e n t t o be r e s e c t e d , 

there shou ld not rema in s e v e r e doub ts to the tumor 

e rad ica t ion from the onco log i c v i e w (9). 

A l l t ypes o f co lon i c resec t i ons h a v e b e e n perfor­

m e d meanwh i l e , e v e n total c o l e c t o m i e s (Tab le 4). A l l 

but s i g m o i d resec t i on a n d rec ta l e x c i s i o n requ i re an 

add i t iona l , most ly sma l l l apa ro tomy inc is ion for wi thdra­

w a l o f the resec ted s p e c i m e n ; they a re per fo rmed la­

p a r o s c o p i c s l y a s s i s t e d . T h e lapa ro tomy inc is ion i s g e ­

nera l ly u s e d to per form an o p e n a n a s t o m o s i s . 

A through b o w e l p repara t ion . i§ requ i red the d a y 

before su rgery by m e a n s o f o r thograde b o w e l l avage 

with 4-~5 L Go ly te l y so lut ion or 6-8 L R i n g e r ' s lactate. 

Operative Technique 
E x e m p l a r y , s i g m o i d r e s e c t i o n i s d e s c r i b e d . T h e 

pat ient is p laced in T r e n d e l e n b u r g pos i t ion unde r g e ­
nera l a n e s t h e s i a . Af ter inser t ion of the V e r r e s need le a 
p n e u m o p e r i t o n e u m is insti tuted with CO2 up to an int­
r aabdomina l p r e s s u r e o f 14 m m H g . T h e opt ic t rocar i s 

inser ted b e l o w the n a v e l (F ig . 1). T h e further t roca rs 
a re p l a c e d unde r e n d o v i s i o n a l con t ro l . I n o b e s e p a ­
t ients we u s e a h i ghe r inser t ion for the op t ic t roca r 
(Fig.2). T h e pos i t ion o f the t rocars m a y be var ied ac ­
c o r d i n g t o a n a t o m y . T h e i n s t r u m e n t a t i o n ( F i g . 3 ) 
through the t rocars is l isted in T a b l e 5. T h e opera t ing 
table is turned h e a d - d o w n and to the right abou t 20 
d e g r e e e a c h . T h e s u r g e o n w o r k s f rom the pa t i en t ' s 
right s i de . 

P h a s e I is the d i ssec t i on of the ana tomica l s t ruc­
tures and resec t ion o f the s p e c i m e n . T h e ins t rumenta­
t ion through the a b o v e men t ionned t rocar s i tes is ap ­
p l ied , with great var iabi l i ty. The re fo re we genera l l y u s e 
10/11 mm t rocars that a l low p a s s i n g the opt ic a n d a l ­
m o s t a n y i n s t r u m e n t ( e x c e p t fo r l i n e a r s t a p l e r s ) 
through any t rocar. T h e mul t ip le m e t h o d s o f s u r g i c a l 
d i ssec t ion a re s h o w n in T a b l e 6 . T h e s igmo id co l on i s 
l i f ted u p a n d s c e l e t t o n i z e d o v e r a s h o r t s e g m e n t 
(F ig.4) . F o r d i s s e c t i o n we u s e the E n d o - s i s s o r s wi th 
m o n o p o l a r c o a g u l a t i o n rather than an e l e c t r o s u r g i c a l 
hook. S m a l l v e s s e l s c a n be c o a g u l a t e d with the c l o -
s e d - s i s s o r s and than b e cut . V e s s e l s o f b i gge r s i z e 
are cut be tween c l ips (F ig.5) . In c a s e of a fatty m e s o ­
c o l o n we a p p l y u l t r asound d i s s e c t i o n with a S o n o c a 
( S o r i n g C o m p a n y , Q i c k b o r n / H a m b u r g ) w h i c h a l l o w s 
sce le t ton i z ing o f v a s c u l a r s t ruc tu res a n d c l o n o i c wa l l 
without b leed ing (F ig.6) ; o n c e they a re c lea r l y i so la ted 
they c a n be futher hand led eas i l y . U l t rasound d i s s e c ­
tion n e c e s s i t a t e s a 10 mm trocar. I t shou ld not be ap ­
p l ied in the m e s o c o l o n p e d i c l e in the p o s s i b l e p r e ­
s e n c e o f metas ta t i c l ymph n o d e s . 

Wi th a l inear s tap ler b igger bi tes of the m e s o c o ­
lon c a n be d iv ided (Fig.7). S i n c e its o p e n i n g is l imi ted, 
i t m ight be not a p p l i c a b l e in fatty m e s o c o l o n . H e r e 
aga in , u l t rasound d i s s e c t i o n i s he lp fu l . F ina l ly , the c o ­
lon is t r anssec ted (Fig.8) in the sce le t t on i zed s e g m e n t 
by m e a n s o f a l inear s tap ler ( E n d o - G I A , U S S C - A u t o -
suture C o m p a n y ) . 

* From the Department of Surgery, City Hospital 
Neuss-Lukaskrankenhaus D-41456 Neuss, Preussenstr. 84, 
G E R M A N Y 
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T a b l e 1. C o l o n i c l es ions for wh ich resec t ion is perfor­
m e d l apa roscop i ca l l y . T h e ind icat ion for ma l ignan t d i ­
s e a s e is under d i s c u s s i o n , yet, a t least in G e r m a n y , 

angiodysplasia 
severe chronic constipation 

??colonic carcinoma?? 

T a b l e 2 . L a p a r o s c o p i c c o l o n i c r e s e c t i o n i s res t r ic ted 
t o b e n i g n l e s i o n s i n m o s t G e r m a n s u r g i c a l depa r t ­
men ts . In mal ignant d i s e a s e it is pe r fo rmed only, with 
s o m e excep t i ons , for sma l l tumors , for pal l ia t ion, in s e ­
nile pat ients, and for abdomino -pe r i nea l recta l e x c i s i o n . 

L a p a r o s c o p i c c o l o n i c p r o c e d u r e s 
T o t a l B e n i g n M a l i g n a n t 

Brune et al (1) 35 11 palliation 
cl.colostomy 

Köcker l ing et al (9) 41 11 rectal excision 
small tumors 

Kraas et al (10) 28 24 palliation 
Re iche l et al (18) 32 16 small tumors 
Schönleben e t a l (1) 17 17 — 
author 's ser ies 24 21 rectal excision 

T a b l e 3 . C o l o n i c c a n c e r i s the p redominan t indicat ion 
for l a p a r o s c o p i c c o l o n i c r e s e c t i o n i n s e v e r a l s u r g i c a l 
units in W e s t e r n E u r o p e and the U S A . M o s t o f t hese 
p r o c e d u r e s were pe r f o rmed l a p a r o s c o p i c a l l y a s s i s t e d , 
with a s m a l l l a p a r o t o m y inc is ion for ex t rac t ion of the 
resec ted s p e c i m e n and o p e n a n a s t o m o s i s . 

L a p a r o s c o p i c c o l o n i e r e s e c t i o n 
I n d i c a t i o n 

T o t a l B e n i g n M a l i g n a n t 
Frank l in et al (5) 91 12 79 
Falk et al (4) 66 + + 
Jehaes et al (8) 90 45 45 
Monson et al (11) 40 5 35 
Ph i l l ips et al (15) 51 27 24 
W e x n e r e t a l (21,22) 17 12 5 

Intraoperat ive c o l o s c o p y is r e c o m m e n d e d in o rder 
to de f ine the leve l of r esec t i on a n d to asce r t a i n that 
the les ion be within the s p e c i m e n (5,11). F o r e a s i e r 
d i ssec t i on o f the m e s o c o l o n the b o w e l m a y lifted up 
by loops In the resec t i ona l p l a n e s . As a further techn i ­
ca l a id an e leva tor for the a b d o m i n a l wal l m a y be in­
ser ted wh ich s a v e s g a s p r e s s u r e . 

P h a s e I I c o n c e r n s r e m o v a l o f s p e c i m e n (Tab le 
7). In the pure ly l a p a r o s c o p i c p r o c e d u r e s the r e s e c t e d 
co lon s e g m e n t is w i thdrawn th rough the rec tum pa ra -
nal ly by m e a n s of a long c u r v e d fo rceps (F ig.9) . Th i s 
c a n on ly be d o n e i f the s p e c i m e n is fair ly s m a l l . T h e 
extract ion m a y be e a s e d by a s l im b a g , i.e. the s l im 
tube o f the c a m e r a c a b l e , a n d a lubricant. We s u c c e e ­
d e d with this w a y of ex t rac t ion in al l but two pat ients . 
In t hese two with divert icul i t is we h a d to do a min l - la-
pa ro tomy to r e m o v e the s p e c i m e n . Morce l l a t i on of a 
b e n i g n s p e c i m e n wi th in a n i m p e r v i o u s b a g m a y b e 
c o n s i d e r e d s i nce in c a s e of divert icul i t is h is to logy Is of 
minor impor tance (5,11). F o r s m a l l s p e c i m e n s a co lo -
scop i ca l l y in t roduced s l ing (Fig.10) is f e a s a b l e (5). F o r 
extract ion through the a b d o m i n a l wal l a 33 mm (thirty 
three mi l imeter ) t rocar (F ig .11) is s u p p l i e d (E th i con ) , 
wh ich Is u n r e n o u n c a b l e for h igher co l on i c l e s i o n s , i.e. 
in the right c o l o n . 

T h e great major i ty o f s u r g e o n s prefer the l apa ro ­
s c o p i c a s s i s t e d co l on i c r e s e c t i o n . T h i s m e t h o d o u t n u m ­
b e r s the p u r e l y l a p a r o s c o p i c p r o c e d u r e s by far . A 
s m a l l l a p a r o t o m y i n c i s i o n a t the po in t o f r e s e c t i o n 
s e r v e s for ext ract ing the s p e c i m e n as we l l as for o p e n 
a n a s t o m o s i s . T h e ext rac t ion is to be a c c o m p l i s h e d by 
m e a n s of a b a g in o rde r to a v o i d sp i l l i ng of b o w e l 
con ten ts a n d e s p e c i a l l y tumor ce l l s e e d i n g . M e t a s t a s e s 
in the abdomina l w o u n d we re repor ted by W e x n e r on 
the E n d o s c o p i c S u r g e r y M e e t i n g a t K o l n in J u n e 1 9 9 3 . 

P h a s e II! is the recons t ruc t ion . T h e t e c h n i q u e s of 
a n a s t o m o s e s are mult ip le (Tab le 8). An e n d - t o - e n d c o ­
lon ic a n a s t o m o s i s is to be inst i tu ted. In l a p a r o s c o p i c 
a s s i s t e d p r o c e d u r e s this is pe r fo rmed through the min i -
laparo tomy or by ext ract ing the ora l a n d abora l c o l o n i c 
s tump ou twards the a b d o m e n . T h e a n a s t o m o s i s m a y 
be d o n e by m a n u a l sutur ing as wel l as by c i rcu la r s ta ­
pler, the lutier be ing poss ib l e on ly within r e a c h of the 
t ransana l ly in t roduced s tap ler (25-30 c m ) . 

T a b l e 4 . T h e different types o f co lon i c resec t ion p r o c e d u r e s . Not ail t ypes are l is ted-up; thus the s u m of the l is ted 
p r o c e d u r e s dif fers f rom the total n u m b e r g iven in table 3 . O n l y s i gmo id resec t ion a n d recta l e x c i s i o n a l l ow a pu re l y 
l a p a r o s c o p i c pe r fo rmance , with the s p e c i m e n wi thdrawn v ia the t ransana l w a y o r the per inea l w o u n d respec t i ve l y . 
A l l h igher resec t ions requi re an add i t iona l sma l l l aparo tomy inc is ion , through wh i ch the s p e c i m e n c a n be w i thd rawn . 

Hemico lect . »Hemicolect. s igmo id and (sub) total abd .per in . 
r ight left an t resec t i on C o l e c t o m y rectal exc . 

Falk (4) 16 2 25 2 2 
Frankl in (5) 13 10 54 — 14 
M o n s o n (11) 19 11 6 2 2 
Ph i l l ips (15) 7 — 26 1 3 
Wexner (21,22) 3 — 3 6 — 
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Figure 2. The abdominal ports are placed in a 63 year old 
obese patient for sigmoid resection. 10/11 mm trocars are used. 
The optic trocar is placed upwards and right of the navel. The 
trocars are fixed by sutures. 

T h e s a m e i s t rue for l a p a r o s c o p i c a l l y pe r fo rmed 

a n a s t o m o s e s . Th i s is a difficult, m a n e u v e r . Per fec t c o ­

ordinat ion o f s u r g e o n , ass is tan t , and c a m e r a ho lder i s 

requ i red to i n d r o d u c e the h e a d o f the s tap le r d e v i c e 

into the ora l co l on i c s t u m p . T h e h e a d m a y be d i s c o n ­

nec ted f rom the c o r p u s for this p u r p o s e , to be r econ ­

nec ted later. T h e f ixat ion o f the resec t i ona l bo rde rs on 

the ax is of the s tap le r d e v i c e (F ig . 12) is a c c o m p l i s h e d 

by a loop (5) or by m a n u a l l y app l i ed (F ig .13) pu rse 

str ing su tu re (1,6). Kôcker l i ng (9) i n t roduced a pu rse 

str ing suture c l a m p (Eth icon) wh ich e a s e s the perfor­

m a n c e of the pu rse str ing su ture (Fig.3) . After the c o ­

lon ic e n d s a re we l l f ixed on the ax i s , the s tap le r de -

A.J. COBURG et al 
LAPAROSCOPIC COLONIC RESECTION 

Figure 3. The instrumentation table shows (form below) for­
ceps, rod, flamingo tie and tissue holder (x2) needle driver, 
purse string suture clamp, special needle holder for the purse 
string suture, and ultrasound dissection probe. Left of the table 
the ultrasound generator (Sonoco, Soring Ltd., Quickbom/Ham-
burg). Above right: the laparoscopic access ports. 

T a b l e 5 . T h e b a s i c i n s t r umen ta t i on th rough the tro­
c a r s i s a l te red th roughou t the ope ra t i on a c c o r d i n g to 
the surg ica l a n a t o m y a n d the bes t work ing a n g l e g iven 
the ins t rument to the opera t ion f ie ld. 

B a s i c I n s t r u m e n t a t i o n 
(1) optic 
(2) forceps 
(3) forceps 

rod 
(4) forceps 

suction 
flamingo 

(5) sissors 
ultrasound dissector 
linear stapler 

T a b l e 6. In the techn ique of d i ssec t i on the m o n o p o l a r 
hook h a s p roved l e s s f e a s a b l e than e n d o - s l s s o r s with 
m o n o p o l a r coagu la t i on . T h e u l t rasound d i ssec t i on i s o f 
a d v a n t a g e in fatty m e s o c o l o n . V e s s e l s are d i v ided after 
cl ip app l i ca t ion . By the l inear s tap ler b igger por t ions o f 
the m e s o c o l o n c a n be d iv ided wh i ch a c c e l e r a t e s d i s ­
sec t i on . 

T e c h n i q u e o f d i s s e c t i o n 
monopo la r hook (snag) ? 
endo -s i sso rs , monopo la r coagu la t ion + 
u l t rasound d i ssec to r ++ 
c l ip appl icat ion + 
l inear stapler + 
act ional devices; 
elevator for abdominal wall 
loop elevation of bowel 
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Figure 5, A, The drawing shows a blood vessel closed be­
tween clips and divided by sissor. 

F igure 5. S. Intraoperatively ML-Cl ips have closed the isolated 
vessel before it is cut by endo-sissors. 

A.J. COBURG et al 
LAPAROSCOPIC COLONIC RESECTION 

Figure 6. In a fatty mesocolon vascular structures (left) are ea­
sily isolated by ultrasound dissect'on. The ultrasound application 
probe of 5 mm diameter at the tip (right) is at work to isolate a 
small blood vessel. 

F igure 7. A larger tissue portions of the mesocolon can be 
transsected by means of a linear stapler (Endo-GIA). 

F igure 8. The colon is transsected by a linear stapler. The first 
transsectional bite has already been done. The linear stapler 
(Endo-GIA, 30 mm cut length, USSC-Autosuture Company) is 
now positioned for the second bite. 
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T a b l e 7 . T h e s p e c i m e n r e m o v a l i s e i ther d o n e by a 
long cu rved fo rceps through the rectal s t ump per a n u m 
(it m a y be d o n e w i th a s l i m s p e c i m e n b a g ) o r by 
m e a n s of a co l oscop i ca l l y p l a c e d loop. A large trocar 
m a k e s r e m o v a l p o s s i b l e th rough the a b d o m i n a l wa l l . 
Or , f inally, a m in i - l aparo tomy is app l i ed . 

S p e c i m e n R e m o v a l 
I. transluminal 

— curved forceps per anum 
— coloscopically placed loop 
— specimen bag 

II. large trocar of 33 mm diameter 
III. through mini-laparotomy 

— direct extraction 
— within specimen bag 

Figure 9. The distal sigmoid stump is held open by Endo-for-
ceps (left) and Babcock clamp (right). On the transanal way long 
curved forceps was brought in, which is now opened to grasp 
the specimen for extraction. 

F igure 10. Small resected segments of the colon may be extrac­
ted transanally by means of a coloscopically placed sling (from 
Franklin (5)). 

A . J . C O B U R G et a l 
L A P A R O S C O P I C C O L O N I C R E S E C T I O N 

v ice is shot off and gent ly r e m o v e d . T h e r e s e c t e d tis­
s u e r ings are c h e c k e d for c o m p l e t e n e s s . 

We have mos t l y u s e d the triple s tap le t echn ique 

(F ig .14) . Instead of us ing a p u r s e str ing su tu re , the c o ­

lon ic e n d s a re c l o s e d by l inear s tap le rs after the d i s ­

c o n n e c t e d s t ap l e r - head h a s b e e n i n d r o d u c e d into the 

ora l s t u m p (F ig .15) . T h r o u g h s m a l l i nc i s ions the cen t ra l 

p ins o f the head -pa r t a n d the b a s i c - a x i s a re b rough t 

out. T h e par ts o f the s tap ler d e v i c e are r e c o n n e c t e d 

and a p p r o x i m a t e d , ' be fore the m e c h a n i s m is sho t off. 

T h e l inear s tap le l ines o f the ora l a n d a b o r a l s t u m p 

mus t not lie on e a c h o t h e r but rather have an a n g l e o f 

9 0 d e g r e e . 

A n y s tap le r a n a s t o m o s i s h a s t o be c h e c k e d for 

l e a k a g e by t r a n s a n a l l y f i l l ing with wa te r . In c a s e o f 

sp i l l age su tu res are requ i red . T h u s , the s u r g e o n is re­

q u e s t e d t o be ab le d o i n g l a p a r o s c o p i c s u t u r e s a n d 

knots . 

F igure 11. The 33 mm extraction trocar (Ethicon) is inserted 
through the abdominal wall. The large calibre allows extraction 
of the colonic resection specimen. 

T a b l e 8 . A . O p e n t echn ique th rough m i n i - l a p a r o t o m y 
ei ther by m a n u a l sutur ing or by c i rcu la r s tap ler . B. Int­
r a a b d o m i n a l l a p a r o s c o p i c s tap le r techn ique . C . Intraab­
dom ina l l apa roscop i ca l l y h a n d s e w n a n a s t o m o s i s . 

T e c h n i q u e o f a n a s t o m o s i s 
A. open — manual suturing 

— crcular stapler 
through small laparotomy incision 
— laparoscopic assisted 

B. stapler technique 
— Roder loop 
— purse string suture 
— manually placed 
— applied with special clamp 
— triple staple technique 

C. laparoscopic manual suture 
— interrupted; single knots 
— continuous suture (?) 
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Figure 12. A. The circular stapler is introduced through the open 
transsectional planes. The oral and aboral colonic stump are 
fixed on the axis by Röder-Loops. 

F igure 12. B. The excess bowel was resected and the stapler 
device is being adjusted (from Franklin (5)). 

Wi th a d e q u a t e t ra in ing, i t is poss ib l e to do laparo ­

s c o p i c su tu res a n d knots i n t r a a b d o m i n a l l y . W e h a v e 

per fo rmed m a n u a l sutur ing o i a c o l o t o m y a n d rea l i zed 

a co lon i c a n a s t o m o s i s with interrupted s u t u r e s (F ig.16) 

o n the l a p a r o s c o p i c w a y (F ig .17 ) . T h i s m a y b e the 

me thod in future. C o n t i n u o u s su tur ing for l a p a r o s c o p i c 

a n a s t o m o s e s h a s not b e e n app l i ed i n m a n yet , o n l y 

e x p e r i m e n t a l l y . I t m igh t be q u i c k e r a n d e a s i e r , but 

s e e m s not to be as s a v e . 

O the r fo rms o f co l on i c r esec t i ons as r ight a n d left 
h e m i c o l e c t o m y (4 ,6 ,5 ,8 ,10,15) c a n be p e r f o r m e d in a 
s imi lar m a n n e r . T h e a b d o m i n a l por ts m u s t b e p l a c e d 
in modi f ied pos i t ions to a l low a c c e s s for m o b i l i s a t i o n of 
the right o r left c o l o n i c f lexure unde r g o o d v i s u a l i s a ­
t ion. T h e ope ra t i ng tab le wil l be tu rned to h a v e the 

F igure 13. A purse j i i ing suture is established by manual sutu­
ring (from Brune (1)). 

F igure 14. Triple staple technique. A. The aboral sigmoid stump 
is c losed by a linear staple line. The basic part of the circular 
stapler (Premium C E E A , USSC-Autosuture Company) is introdu­
ced transanally. With the endo-sissors a small opening is cut for 
the central axis. 
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Figure 14. B. The central axis of the basic part is passed 
through the opening. The axis pin of the head part, which was 
placed in the oral stump, is introduced into the central axis. 

F igure 14. C. Head and basic part of the Premium C E E A device 
have been connected and are being adjusted. 

point o f d i s s e c t i o n u p w o r d s . Sub to ta l c o l e c t o m y h a s 
been per fo rmed (22). 

In a b d o m i n o p e r i n e a l rectal exc i s i on the m e s o c o ­

lon ped ic le with d iv is ion of the inferior m e s e n t e r i c arte­

ry (9) Is m o b i l i z e d , the S i g m o i d c o l o n is t r a n s s e c t e d 

a n d the recta l mob i l i sa t ion f rom-out the s a c r a l cav i ty 

and in the vent ra l s p a c e of Denonv i l l i e r is a c c o m p l i s ­

h e d l a p a r o s c o p l c a l l y . T h e n , a s next s t ep , the p e l v i c 

per i toneum h a s to be recons t ruc ted by con t i nuous s u ­

ture a n d the ora l s i gmo id s t ump is pu l led out th rough 

a s m a l l a b d o m i n a l i nc i s ion (which m a y be a d i la ted 

t rocar inser t ion s i te) for c o l o s t o m y . O n l y the re after, 

w h e n c o l l a p s e o f the p n e u m o p e r i t o n e u m d o e s not in­

terfere with the l a p a r o s c o p i c p r o c e d u r e any more , rec­

tal e x c i s i o n is pe r fo rmed f rom the per inea l w a y . T h e 
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p resac ra l cav i ty i s d r a i n e d by s i l i cone tubes ; the peri 

nea l w o u n d is c l o s e d pr imar i ly . 

RESULTS AND DISCUSSION 
T h e durat ion of the l a p a r o s c o p i c p r o c e d u r e is ta­

ken as o n e of the cr i ter ia of feasab i l i t y . Initially, 5-6 

hours a re usua l (5). But ope ra t i on t ime is qu ick l y shor-

tenned with the e x p e r i e n c e of the t e a m to a r o u n d 3 

hours (4,5,8). E v e n the l a p a r o s c o p l c a l l y h a n d - s e w n a -

nas tomos i s (F ig .18) is p o s s i b l e to be a c c o m p l i s h e d wi­

thin o n e hour, a l though our first o n e took 2 hours and 

a half. 

T h e tr ip le s t a p l e t e c h n i q u e ist q u i c k e r , In c a s e 

none techn ica l p r o b l e m s o c c u r . A n d this w a s the pre­

dominan t me thod that we h a v e u s e d in the pas t (Tab­

le 9) . S m a l l p r o b l e m s of gett ing the s tap le r d e v i c e set 

in p lace m a y be e x t r e m e l y Hme c o n s u m i n g in a l apa ­

r o s c o p i c p r o c e d u r e . T h e y m a y e v e n n e c e s s i t a t e 

conve rs i on i f the c o l o n i c wa l l is torn ove r the e d g e of 

the s tap le r h e a d . A cr i t ica l po int of th is a n a s t o m o s i s 

s e e m s to be the c r o s s i n g of the l inear and the c i rcu lar 

s tap le l ine. Th i s i s the o n e point w h e r e pr imary l e a ­

k a g e or later Insuf f ic iency Is m o r e l ikely to occu r . In 

o n e c a s e we found a p r imary l e a k a g e here wh i ch w a s 

c l o s e d by two su tu res with 3-0 a b s o r b a b l e mater ia l on 

the l a p a r o s c o p i c w a y . 

T h e e n d par ts o f the l inear s tap le r l i nes , ou twa rds 

the c i rcu lar a n a s t o m o s i s , resul t in d o g - e a r s . Th i s Is of 

no func t i ona l I m p o r t a n c e . In c o l o n c o n t r a s t e n e m a s 

t h e s e c a n hard ly b e s e e n . T h e c o l o s c o p l c a n a s t o m o s i s 

contro l s h o w e d minor bu lg ing on ly (Fig.19). 

Intraoperat ive c o m p l i c a t i o n s render further cr i ter ia 

for the feasabi l i ty of the l a p a r o s c o p i c p r o c e d u r e . T h e r e 

are techn ica l comp l i ca t i ons that do no h a r m to the p a -

Figure 14. D. After head and basic part were adapted, the sta­
pler device is shot off and the anastomosis performed. 
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Figure 15. Triple staple technique, intraoperative application. Step A-D like figure 14. The linear staple line is crossed by the circular 
staple line. This is point of risk (leakage). The edge of the foregoing resection line by linear stapler is forming a dog ear (D right), which 
is however of no functional importance, 

F igure 1 6 . 4 . With the endoscopic needle driver (right) a 3-0 suture is placed for a manually sewn anastomosis, whilst the flamingo tie 
and tissue holder (left) withholds the colonic wall. 8. The seromuscular suture is tied manually by means of the above instruments 
(Storz Company, Tuttlingen/Germany) in the technique described by Szabo (20). 

tient l ike g a s loss or cl ip l o s s . C l i n i ca l comp l i ca t i ons of 

m inor impor tance to the pat ient are t ransient p rob lems 

l ike s u b c u t a n e o u s e m p h y s e m a o r h y p e r c a p n i a wi th 

PCO2 a b o v e 6 0 m m H g . B l o o d loss m a y be minor for 

the patient but s e v e r e l y interfere with the l a p a r o s c o p i c 

p rocedu re . Sp i l l i ng o f bowe l con ten ts into the a b d o m i ­

na l c a v i t y m a y o c c u r o n c e the b o w e l i s o p e n e d ; i t 

shou ld be p reven ted by c o l c s c o p i c a l l y s u c k i n g be fo re 
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Figure 17. The anastomosis is completed. F igure 18. Inspection and revision of the hand-sown anasto­
mosis for leakage by transanally filling with Ringer solution. 

T a b l e 9 . T h e r e were per fo rmed 24 l a p a r o s c o p i c co lo ­
rectal p r o c e d u r e s in our inst i tut ion, two of wh ich were 
d o n e with the hand -su tu red a n a s t o m o s i s techn ique. 

E n d o s c o p i c C o l o r e c t a l P r o c e d u r e s 
n=24 

Sigmoid resection 12 
— intraabd.stapler-anastomosis 6 
— intraabd.manual anastomosis 2 
— laparoscopic-assisted 4 
— laparoscopic dissection 6 
— Hartmann-procedure 2 
Wedge excision, manual intraabd.suture 1 
abd.-perin. rectal excision 1 
Colostomy 2 

T a b l e 10 . T h e conve rs i on rate in the different pub l ish­
ed ser is o f l a p a r o s c o p i c co l on i c resec t i ons var ies be ­
tween 5 a n d 41 percent . 

L a p a r o s c o p i c c o l o n i c r e s e c t i o n 
T o t a l C o n v e r s i o n 

Frankl in (5) 131 5 percent 
Ph i l l ips (15) 51 8 percent 

7 laparosc.ass. 
Falk (4) 66 laparosc.ass. 41 percent 
Jeheas (8) 90 35 percent 
M o n s o n (11) 40 laparosc.ass. 18 percent 

resec t ion ; but w h e n i t o c c u r s i t might eas i l y be f lushed 

a n d s u c k e d away . 

Major comp l i ca t i ons m a y o c c u r as s u c h o f any la-
p a r o s c o p y , i.e. v a s c u l a r l es ions , wh i ch usua l l y then re­
quire immed ia te laparo tomy. O the r s u c h comp l i ca t ions 
are b leed ing dur ing d i s s e c t i o n , wh ich requ i res conver ­
s i on , a tear of the bowe l wal l or an anas tomo t i c l ea ­
kage . We do not regard a n y conve rs i on as a comp l i ­
ca t ion . T h e c o n v e r s i o n ra tes e x p e r i e n c e d by the diffe­

rent au tho rs (4 ,5 ,8 ,11 ,15) s h o w a ve r y l a rge va r i e t y 
be tween 5 and 41 percen t (Tab le 10). 

Pos topera t i ve l y the c l in ica l obse rva t i on s h o w s the 
pat ients we l l mob i l e , wel l b rea th ing , a n d with a lmos t 
no pa in , a l ready on the d a y after surgery . Th i s is true 
a l so for pat ien ts that h a d o p e r a t i o n s o f m a n y h o u r s 
durat ion. Usua l l y , pat ients a l s o h a v e aud ib le bowe l a c ­
tivity a l ready on the first pos topera t i ve d a y a n d b o w e l 
m o v e m e n t s 2 - 3 d a y s ea r l i e r than after o p e n p r o c e ­
dures . Th is is a l so true for l a p a r o s c o p i c - a s s i s t e d o p e ­
rat ions. Ev ident ly , i t is the l e s s t raumat is ing of the bo­
we l by the l a p a r o s c o p i c p rocedu re that br ings this be ­
nefit for the pat ient . T h e acd i t i ona l s m a l l l a p a r o t o m y 
inc is ion in l a p a r o s c o p i c - a s s i s t e d p r o c e d u r e s d o e s har­
dly r educe this benef i t . After a b d o m i n o - p e r i n e a l rec ta l 
exc i s i on that we h a v e per fo rmed l a p a r o s c o p i c a l l y In a 
90 yea r o ld fema le , s h e w a s wel l up a l r eady on the 
even ing o f the opera t ing day , and s h e recove rd qu i ck l y 
within 2 d a y s to her p rev ious act iv i t ies. B o w e l m o v e ­
ment star ted on day 2 pos topera t i ve ly ove r the co lo ­
s tomy in the left lower quadrant . 

F igure 19. Coloscopic view of the stapler anastomosis (Fig.14) 6 
weeks operatively. Only a minor bulging (right) is reconized at 
the position of the dog ear. Otherwise the anastomosis can 
hardly be visualized. 
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