
C: User experience workflow: Gastric Bypass

D: User experience workflow: Hand suturing



Lead 
operator

Assisting 
surgeon

Scrub 
nurse

Theatre 
assistants

Anesthesiologist 
& CRNAs 

(anesthesiologis
t's assistant)

Make access

Preparation

make 4-6 small cuts in 
the skin

Desinfect the abdomen 
and cover with sterile 

sheets

Patient

General anesthesia

Puts patient supine in 
split leg position 
(French position)

Insufflation of the abdominal 
cavity with Veress needle in the 

right hypochondrium (with 
carbon dioxide, CO2)

this gives the surgeon 
more space, but 

challenging in obese 
patients

Nathanson retractor is 
inserted (tool to retract 
the liver), attached to 
holding construction

The camera is connected to a 
video monitor in the operating 
room. This allows the surgeon 
to view inside your belly while 

doing the operation.

Desinfect the abdomen 
and cover with sterile 

sheets

then place other 3 
trocars (piercing cone 

and cannula)

attaches construction 
to hold liver retractor 

to patient table rail

pushes patient bed in, 
gives instructions to 

patient for transfer on 
the surgery table

Patient comes in (on 
bed), transfers from 

patient bed to patient 
table in supine position

Identification and 
education, short talk 
with patient; patient 

agrees to surgery

Table is tilted about 30° 
(helps to expose the 

gastroesophageal 
junction)

Puts patient supine in 
split leg position 
(French position)

12mm endotip spiral 
trocar (not to damage 

tissue) is turned in

inspect if no injuries 
were caused

Insert laparoscope 
here (camera)

cone is removed and 
used for all trocars

Goes to sleep

supervision of patient's vitals

Creation of gastric pouch

Lights are dimmed

liver retractor might be 
too small due to obese 

patients

make hole in 
gastrohepatic ligament 

with ultrasonic 
dissector to gain access 
to lesser sac (covidien)

takes over laparoscope 
and suction tool

horizontal placement 
of stapler (covidien 
endo stapler beige 

30mm)

anesthesia team 
inserts stomach tube 

to measure size of 
pouch (30ml)

Prepares and hands over tools to the surgeon/ assistant

anesthesized

stomach is further divided with 
stapling (vertically, towards the 

corner of His) with covidien 
endo stapler beige 30mm

anesthesia team 
removes stomach tube

a completely divided separate 
section with volume of 30ml is 

created (gastric pouch)

holds laparoscope in right position, handles other tools like suction tool or grasper

Gastrojejunostomy

make hole in pouch (ultrasonic 
dissector)

measure jejunum (biliary loop 
approx. 50cm), where ligament 

of Treitz ends, make hole 
(ultrasonic dissector)

staple stomach pouch to 
jejunum (beige 30mm)

suture remaining opening with 
barbed suture and needle (V- 

loc 3-0 23cm)

ANASTOMOSIS

supervision of patient's vitals

it helps to turn staple 
slightly for the tissues 

not to slip away

collect tissue from one side 
first, then from the other side

pull tip of needle out with 
either needle holder or tissue 

holder, and then grab with 
needle holder

pull needle through loop at the 
end of the suture

then stitch until the end, 
stitches are made divergent to 
opening, therefore suture has 
to be pulled tight after every 

stitch

pull the suture with the needle 
holder or the tissue holder, 

while pushing the tissue back 
with the other tool

repeat as many stitches as it 
needs to close the opening

cut the end of suture without 
knotting (because it is barbed)

Jejunojejunostomy

ANASTOMOSIS

Small opening is made in the 
small intestine 4cm proximal to 

this anastomosis

120-150 cm from alimentary 
limb is measured, another 

opening is made here

second opening is pulled up 
and stapled (beige 45mm) side 

to side

suture remaining opening with 
barbed suture and needle (V- 

loc 3-0 16cm)

ANASTOMOSIS ANASTOMOSIS 

collect tissue from one side 
first, then from the other side

pull tip of needle out with 
either needle holder or tissue 

holder, and then grab with 
needle holder

pull needle through loop at the 
end of the suture

then stitch until the end, 
stitches are made parallel to 

opening, therefore suture can 
be pulled at the end

pull the suture with the needle 
holder or the tissue holder, 

while pushing the tissue back 
with the other tool

repeat as many stitches as it 
needs to close the opening

cut the end of suture without 
knotting (because it is barbed)

the first few stitches 
are done perpendicular

this allows for having a 
shorter suture - easier 

to handle

this takes more force, 
because suture has to 
be pulled through all 

stitches

After both anastomosis, 
jejunum is being stapled apart 
(between the anastomosis) to 
create Y bypass (endogia white 

60 stapler, 180°?)

Leakage test

prepares needle and 
suture, clamps them to 
needle holder, ready to 

use

barbed sutures are not 
certified for this use

perpendicular stitching

Prepares and hands over tools to the surgeon/ assistant
prepares needle and 

suture, clamps them to 
needle holder, ready to 

use

Prepares and hands over tools to the surgeon/ assistant

this suturing is similar 
to the previous one, 
but the stitching is 

done parallelly to the 
anastomosis which 

allows for pulling the 
suture at the end

Prepares and hands over tools to the scrub nurse

wait for anesthesia team to put 
methylen blue, check if 

gastrojejunostomy is closed

insert gastric tube with 
methylene blue via 

patient's mouth

in case of bleeding/ leakage, 
opening is closed with endo 

clip II

remove gastric tube supervision of patient's vitals

jejunojejunostomy is 
not tested because too 

complicated

Closing hernias

close Y anastomosis window 
and petersen defect with 

hernia stapler (this prevents 
intestines to slip through and 

strangulate)

hernia stapler is filled 
2-3 times

Finishing

all the tools are removed

Lights are turned on

counts all needles and 
tissues to make sure 
nothing is left inside

all incisions are closed 
with needle and suture

all incisions are closed 
with needle and suture

small needle attached 
to suture, knotting after 
each stitch, with clamp 

and pincette

patient is being woken 
up

wakes up

brings back patient bed

transports himself 
from surgery table to 

patient bed

brings patient to wake- 
up room

remaining blood/ fluids 
on abdomen are 
cleaned, sheets 

removed

remaining blood/ fluids 
on abdomen are 
cleaned, sheets 

removed

collects all tools, 
prepares for 

disinfection/disposal

tools are prepared for 
next patient

general 
comments/observations

it is good to know free 
hand suturing (also for 

other surgeries, e.g. 
emergency)

holding the devices is exhausting; "assistant 
shakes shoulders and arms after procedure". 

leaning against the surgery table helps to move 
center of gravity

the location of tissue 
varies, meaning that 

the needle needs to be 
turned in every 

direction

tip sometimes slips 
back, then end of 
needle has to be 

grabbed again and 
pushed through

needle sometimes falls, 
needs to be picked up 

again

when laying on the 
intestines, barbed 

suture hooks slightly in 
tissue surfaces

barbed suture can act 
as a saw and cause 

trauma

needle is held more in 
the back (1/3)

surgeon struggles to find the 
hole (3D is displaced in 2D), 

often misses it, it takes some 
seconds; this can be really 

challenging for new surgeons

when tissue is pulled 
towards the view 

(under tension), and it 
slips, it falls and turns, 
needs to be picked up 

again

assumption: surgeon is 
watched on the screens by the 

whole team; they want to 
perform good, don't want to 

fail

if needed, different 
accesses are used to 

reach different angles

assistant learns to 
suture; surgeon gets 

angry if he pulls 
through suture -> takes 

too much time

surgeon gets annoyed if 
assistant does not handle 
camera properly; it makes 

him struggle more

"a good team is used to 
another's way of working"

surgeon seems to be 
under pressure, does 
not "fail" in front of 

others

the anastomosis did 
not take especially long 
time, compared to the 
rest, but here the most 
"clumsiness" happened

if additional procedures 
need to be done, 

complications might 
occur (e.g. bleeding)

this causes extra steps 
and stress for the 

surgeon

if bleeding is too much, 
open surgery is needed

patient might wake up, then anesthesia 
team needs to give more anesthesia and 
surgical team has to stop until patient is 

back to sleep

when assistant tried to 
suture and succeeded, 
surgeon cheered him 
up after each stitch. 

"Yes! Good job!" 
"Boom! That's it." 

"Beautiful."

If surgeon is not happy with the 
view, he gives instructions. This 

should not be, should be 
something automatic

surgeon's and assistant's (and 
co- assistant's) hands often 

overlap

the handing over from 
one tool to another is 

challenging

pushing needle 
through tissue takes 

some force

3D movements are 
difficult

Surgeon got progressively unsatisfied with 
assistants suturing performance (first cheering 
him up, then being angry if he did not make it 

the first time)

the longer surgeons (+team) 
needs for the surgery, the 

longer they stay

breaks are short (10-15min 
between each of the 6 

surgeries) and unpredictable 
(depends on how quick patient 

can be prepared)

needs to hand over tools to 
surgeons without them looking - 

good communication; always 
alert

if tool falls, surgeon gets 
annoyed

end of suture should be 
short enough not to 

damage tissue

"Why is the camera still not 
wireless? We can stir satellites 

and everything but cannot have 
wireless camera in the OR."

"If you don't see it, we don't see 
it"; is annoyed if assistant does 

not hold camera as he is 
supposed to

Surgeon: "This was 
number 3" - happy, 

relieved

Surgeon makes call: 
"Surgery was 
successfull"

It is easier if needle 
goes from the back to 

the front

When assistant did not 
do it the way the 

surgeon wanted, he 
got annoyed. "Why do 
you do it like that?" etc

tissue can be pushed 
back with the other 

tool, or if suture is too 
long, other tool can be 

used to make a 
deflection

during the procedure, 
shoulders and ellbows 
are pulled up, head it 

lifted up

"Bring the mountain to moses, 
not moses to the mountain" 
(pull pouch/tissue towards 

needle; position tissue so its 
convenient to put needle 

through)

if the last stitch is too 
big after pulling, 

another perpendicular 
stitch is done

surgeon gets progressively 
more tired and less motivated 

(and more irritatable)

sometimes surgeon just sits on 
the floor in between the 

surgeries

everything is more 
challenging, when 

patient is very obese 
(sick tissue, a lot of fat 
in the way, no space)

suture sometimes 
entangles itself, is in the 
way, especially when it 

is too long

surgeon shakes head if 
anesthesia team does it 

wrongbarbed sutures are 
easier to handle 

because no knotting is 
needed

the shorter the suture, 
the better (no space)

Anger, frustration
"Sh.. I did sth wrong" (?)

Pride after finishing 
anastomosis: "See how 

beautiful" "Before it 
was a mess, now we 
have a great suture"

surgeon is really proud about 
his accomplishments; when 
something goes wrong he is 
very focussed and works to 

repair the issue (tension)



Gastrojejunosomy: after stapling, suture remaining opening with barbed suture and needle (images are slightly different because no opening, but same principle)

with left: hold jejunum, with 
right: hold needle and collect 

tissue from jejunum, 
perpendicular to the 

anastomosis

barbed sutures are not 
certified for this use

needle falls, needs to 
be picked up again

barbed suture can act 
as a saw and cause 
trauma to the tissue

the anastomosis did not take 
especially long time, compared 
to the rest, but here the most 
"clumsy mistakes" happened

end of suture should be 
short enough not to 

damage tissue

aims

activities

insight

motives 
(needs, goals, 

values)

the first few stitches 
are done perpendicular

there is also parallel stitching 
which allows for tightening the 

suture at the end; this takes 
more force, because suture has 
to be pulled through all stitches

the location of tissue 
varies, meaning that 

the needle needs to be 
turned in every 

direction

needle is held more in 
the back (1/3)

the handing over from one 
tool to another is 

challenging

pushing needle 
through tissue takes 

some force

It is easier if needle 
goes through the tissue 

from the back to the 
front

barbed sutures are 
easier to handle 

because no knotting is 
needed

stimulus

let go jejunum with 
left tissue holder

with right: collect 
tissue from stomach 

(now both tissues 
are on the needle)

with right: pull the 
suture (do not pull 
through the end)

grab the tip of the 
needle with tissue 
holder (left), hand 
over needle from 

right to left

lead surgeon
left hand: 
tissue grasper
right hand: 
needle holder

stomach

jejunum

hand over needle 
from left to right (to 
the needle holder)

hold the needle in 
the last third (more 

towards the end)

move the needle 
through loop at the 
end of the suture

when tip of needle is 
in, move it until 
needle holder 
touches loop

hand over needle to 
the tissue grasper 

(left) and pull it fully 
through the loop

hand over needle to 
the needle holder 

(right) and pull

grab the suture with 
tissue grasper and 

pull to tighten suture

collect jejunum with 
tissue grasper and 

place it in position so 
next stitch can be 

done

with left: hold 
jejunum in position, 
with right: penetrate 

needle through 
jejunum tissue

with left: let go or optional 
hold tissue of stomach in 

place, with right: penetrate 
needle through stomach 

tissue

while holding the needle 
with right, grab tip of the 

needle with the tissue 
grasper (left)

pull needle out with the left 
and hand over to the right

pull suture with the needle 
holder (right) and grab 
suture with the tissue 

grasper (left)

pull suture tight with the 
tissue grasper (left)

then repeat from step 13 
until anastomosis is closed

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

when remaining opening is 
closed, pull suture tight and 

cut end with scissors 
(without knotting)

remove the needle and 
remaining suture

The surgeon wants the 
object in the field of view 

without giving instructions 
to the assistant; mistakes 
make him struggle more

stimulus (form, 
association, user 
action, product 
action, activity, 

people)

micro  
emotions

quotes

surgeon 
assistant
laparoscope, 
tissue grasper 
if needed; for 
some 
anastomosis 
assistant took 
over surgeon's 
role to 
practice

test anastomosis with 
methylen blue (inserted 

through gastric tube)

there is a leakage there is no leakage

assistant does not 
hold camera in the 

right position

"If you don't see 
it, we don't see it"

promo characters
copyright: Pieter 
Desmet, 2017
International 
Creative Commons 
licence (CC BY- NC- 
ND 4.0)

annoyance
contempt

tissue slips out of grasper, 
slips out of the view, needs 

to be picked up and 
positioned again

annoyance

there are a lot of 
different suturing 
techniques, every 

surgeon does it a bit 
differently

general insights 

barbed suture 

the middle stitches are 
parallel to the 
anastomosis

parallel 
stitching 

perpendicular 
stitching 

the suture can be tightened at 
the end (because of the 

direction of the suture), this 
allows for having a shorter 
suture - easier to handle

if the pulling causes the 
last hole to be too 

large, one more 
perpendicular stitch is 

done

all stitches are done 
perpendicular

the suture needs to be 
tightened after each 
stitch (because of the 

direction of the suture)

start

start

tissue withstands the 
needle

suture entangles 
itself, is in the way

the suture should always be 
kept as short as possible

annoyance

surgeon struggles to thread 
the needle into the loop, 

needs multiple attempts, it 
takes some seconds

especially new surgeons 
struggle with 3D 

movements; they seem 
under pressure to 'fail'

anxiety 

"Can I make it on 
the first try?"

frustration

surgeon's and assistant's 
(and co- assistant's) hands 

often overlap;

"a good team is 
used to another's 
way of working"

surgeon sometimes needs 
to use different accesses to 

reach the right angles

suture lays on/touches 
tissue and hooks slightly to it

barbered suture needs to be 
held in the air, it acts like a 
saw and can cause trauma

when surgeon assistant 
takes over suturing to 

practice: he does everything 
slowly, not applying 

technique of surgeon

surgeon to assistant 
"why do you do it that 

way?"

anger

the suturing is something 
difficult to learn for 

beginners

assumption: surgeon is 
watched on the screens by 
the whole team; they want 

to perform good

shame annoyance joy euphoria 
satisfactionshame

"Oh no I did sth 
wrong" (?)

anger pride
pride

"See how beautiful? 
Before it was a mess, 
now we have a great 

suture"

frustration

when trying to grasp the 
needle it slips back and has 

to be grabbed again and 
pushed through

assistant succeeds in making 
the anastomosis. surgeon 
cheers him up after each 

stitch

surgeon to assistant: 
"Yes! good job! Boom 

that's it! Beautiful"

tissue is under tension, unly 
when needle is fully through, 

the stitch is done safely

surgeon watches how 
assistant performs, is happy 

if he makes progress

Repeat

the shorter the suture, the 
better (no space)

when pulling the suture 
tight, surgeon reaches the 

limits of the abdominal 
cavity and has to help out 

with another grasper

after procedure surgeon 
shakes arms and shoulders

when surgeon wants to grab 
scissors from scrub nurse, 

they fall

tools need to be handed 
over without looking, good 
communication is needed

surgeon's arms hurt from 
holding them high/tense

It seems like the 
anastomosis is one of the 
challenging parts of the 

overall surgery

surgeon finishes the 
anastomosis

frustration

"Yes! All good"

if additional procedures need to be 
done, complications might occur (e.g. 
bleeding). this causes extra steps and 
stress for the surgeon. if bleeding is 
too much, open surgery is needed

It seems like the 
anastomosis is one of the 
challenging parts of the 

overall surgery

"Another one!"
surgeon to assistant 

"Bring the mountain to 
Moses, not Moses to 

the mountain"

assistant struggles with 
finding a good spot to insert 

the needle, surgeon 
motivates him

the field of view is small so 
all important subjects need 

to be brought into the 
operating field

amusement determination
satisfactionannoyance

surgeon has to dig in the 
intestines to position the 

jejunum correctly

everything is more 
challenging, when patient is 
very obese (sick tissue, a lot 
of fat in the way, no space)

Intracorporeal knot tying technique

pass suture to the needle 
holder

make a "curve"
hand over suture to tissue 

holder, keep the 'curve' and 
push it into a loop

make a loop
grab through the loop with 

the needle holder
grab the second suture

pull it back through the 
loop

tighten it make another loop
grab through the loop with 
the needle holder and grab 

the other suture
pull tight

need for comfort, need for 
convenience; goal: surgery 

to be successfull

need for environmental 
control, goal: to teach the 

assistant how to do it 
without pushing him down

need for challenge
need for control, need for 
achievement, need for skill 

progression

need for self- reliance, need 
for overview and structure

need for convenience, need 
for piece of mind

need for skill progression, 
need for achievement, need 

for respect, need for 
appreciation

need for social harmony, 
need for affiliation

need for skill progression, 
need for achievement

need for appreciation, need 
for respect

need for skill, need for 
control

need for emotional support, 
need for appreciation

need for environmental 
control, need for autonomy, 

need for convenience

need for appreciation, need 
for respect, need for skill 

progression/ achievement

need for achievement, need 
for respect, need for skill 

progression

need for achievement, need 
for respect, need for skill 

progression
need for comfort need for competence need for comfort

most dominant needs 

the suturing is more of a 
problem for surgical residents

new method got to enable surgeons (of different expertises) 
and make them proud



Appendix E: Additional information about bowel anastomosis



Appendix F: Suturing and knot tying techniques
Suture depth

https://www.jaypeedigital.com/book/9788184484083/chapter/ch7
https://www.researchgate.net/publication/321207128_STRATAFIX_for_Abdominal_Wall_Rep
air_following_Abdominal_Flap_Harvest

Gambee suture

https://www.slideshare.net/drsatyajeetsingh/basic-suture-patterns

https://www.jaypeedigital.com/book/9788184484083/chapter/ch7
https://www.researchgate.net/publication/321207128_STRATAFIX_for_Abdominal_Wall_Repair_following_Abdominal_Flap_Harvest
https://www.researchgate.net/publication/321207128_STRATAFIX_for_Abdominal_Wall_Repair_following_Abdominal_Flap_Harvest
https://www.slideshare.net/drsatyajeetsingh/basic-suture-patterns


Parallel

Perpendicular (Lembert)

https://www.slideshare.net/drsatyajeetsingh/basic-suture-patterns

https://www.slideshare.net/drsatyajeetsingh/basic-suture-patterns


Single interrupted (A) and Crushing suture (B)

https://www.slideshare.net/drsatyajeetsingh/basic-suture-patterns

Inverted sutures

https://www.slideshare.net/drsatyajeetsingh/basic-suture-patterns


https://www.researchgate.net/figure/The-four-most-important-types-of-vessel-wall-appositio
n-Endoluminal-wall-not-lined-with_fig5_46698158

Suturing techniques

https://www.pinterest.de/pin/161214861648258475/

https://www.researchgate.net/figure/The-four-most-important-types-of-vessel-wall-apposition-Endoluminal-wall-not-lined-with_fig5_46698158
https://www.researchgate.net/figure/The-four-most-important-types-of-vessel-wall-apposition-Endoluminal-wall-not-lined-with_fig5_46698158
https://www.pinterest.de/pin/161214861648258475/


Appendix G: Suture thicknesses

Sizes in millimetres (mm)

https://www.dolphinsutures.com/suture-sizes/

https://www.dolphinsutures.com/suture-sizes/


Appendix H: Needle shapes

https://link.springer.com/chapter/10.1007/978-3-319-91164-9_67

https://link.springer.com/chapter/10.1007/978-3-319-91164-9_67


Appendix I: Themes



Intestinal Anastomosis Themes  HANDLING OF NEEDLE 

• needle is held more in the back 
(1/3) 

• finding right position to penetrate 
the tissue 

• finding the loop at the end of 
suture 

• controlling the direction of the stitch 
is difficult (should be perpendicular)

• tip of needle sometimes slips back 
and needs to be pushed through 
again

• it is easier when the needle goes 
from back to front (towards the 
surgeon) 

• 

• needle sometimes falls, needs to 
be picked up again

• the handing over from one tool to 
another is challenging

• 

control over the 
needle  

placing needle into 
tissue  

transfer of needle 
from one 

instrument to 
another

handing over the needle needle through loop 

Surgeon 

“Will it work out?” 

"I struggle to find 
the loop"



Intestinal Anastomosis Themes  ANASTOMOSIS  QUALITY (HEALING) 

• barbed suture might damage tissue 
• too tight pulling of the suture might 

cause an enlargement of the stitch 
hole 

• tissue should be connected properly, 
alignment is not important 

• end to end 
• side to side 
• side to end
• should not have too much tension 
• inverted technique could cause 

stenosis and obstruction due to the 
inverted cuff, swelling or kinking 

• for proper healing of the tissue, 
blood supply has to be guaran-
teed -> good vascularization

• pro-inflammatory substances and 
immune cells need to reach the 
wound 

• if there is too much spacing 
formation of a granulation tissue 
could be unsuccessfull 

tissue damage 
connection of the 

tissue 
perfusion of the 

tissue 
spacing between 
stitches/staples 

Surgeon 
(to resident) 

“The ansastomo-
sis should not be 
too tight but also 
not too loose "

training boxes for laparoscopy perfusion



Intestinal Anastomosis Themes   PATIENT SAFETY 

Surgeon 

• hemorrhage might occur from 
staple lines or other causes 

• if bleeding is too much, open 
surgery is needed

• 

• stricture (narrowing) at the GI 
anastomosis 

• inner diameter has to be secured 

• caused by the inverted cuff, swell-
ing, or kinking at the edge of the 
anastomosis

•  

• getting a tight anastomosis is 
challenging

• leakage might occur and 
detected during or after the 
surgery 

• extra suturing or follow up 
surgery might be needed 

• surgeon can never be sure if 
its watertight

bleeding leakage stricture 
obsruction 
(blockage)

“How can I fix it?” 

"What went  
wrong?"

without leak with leak laparoscopic bleeding 



Intestinal Anastomosis Themes  TIME  & COSTS 

waiting time for 
patients 

anastomosis in 
general 

time to learn OR time 

• there are long waiting lists for 
patients 

• for them it is a life saving surgery 
• it would be beneficial to have 

more surgeries a day 

• practical training on training 
boxes helps to improve the skills, 
but it takes a lot of time to learn 
laparoscopic suturing 

•  

• OR time is the most expensive 
factor

• the shorter the surgery the more 
cost effective (even if more ex-
pensive tools are used) 

• goal is to have more operations 
a day (good for hospital and 
patients) 

• time consuming 
• for unexperienced surgeons 

it takes more time than for 
experienced ones

• this increases the surgery 
time

• refill of staplers takes time 
(linear staplers about 6x, 
hernia stapler about 2-3x), 
meanwhile surgeons have to 
wait

Surgeon 

“It takes many years 
to get experiened 
in laparoscopic 
suturing"

“The longer it takes, 
the longer we need to 
stay here.”



Intestinal Anastomosis Themes  HANDLING OF TISSUE  

• tissue might slip through the 
grasper

• position tissue so its convenient 
to put needle through

• inverting the tissue is challenging 

handling 

• getting the right amount of tissue is 
challenging 

• this varies depending on the type of 
anastomoses 

• tissue is elastic and might give 
way

• pushing needle through tissue 
takes some force

• inverted
• everted 
• aligned 

thickness elasticity positioning 

elasticity of the tissue different tissue thicknesses

Surgeon 

“Laparoscopy takes 4 
to 6 times more force” 

"It is annoying to 
have the tissue 
slip through the 
grasper "



Intestinal Anastomosis Themes  HANDLING OF SUTURE  

• barbed sutures are easier to han-
dle because no knotting is needed

• barbed suture can act as a saw 
and cause trauma

• when laying on the intestines, 
barbed suture hooks slightly in 
tissue surfaces

• the use of barbed sutures have 
been proven to be safe and effec-
tive 

• suture sometimes entangles itself, 
is in the way, especially when it is 
too long

• knotting is the most time consum-
ing and challenging task 

• not tightening the suture after 
each stitch allows for having a 
shorter suture - easier to handle

• tightening a parallel stitch takes 
more force (more holes) 

• overtightening knots 

• end of suture (after cutting) 
should be short enough not to 
damage tissue

barbed suture handling tighten the suture end the stitch 

Surgeon 

" the shorter the 
suture the better"

limited space tightening the stitch knot tying 



Intestinal Anastomosis Themes  SURGEON’S PERFORMANCE   

hand suturing
successfull 

anastomosis 
performance 

pressure 
general skills 

• here most clumsiness hap-
pened (e.g. falling of needle) 

• team is expecting good perfor-
mance 

•  shame when something goes 
wrong 

• focus and tension 

• motor skills
• visuospatial abilities
• medical knowledge

• proud about accomplishment 
• “See how beautiful” 
• “Before it was a mess, now 

we have a great suture”

Surgeon 

"See how beautiful?”

“Before it was a 
mess, now we have 
a great suture”

elasticity of the tissue different tissue thicknesses



Intestinal Anastomosis Themes   ACQUIRE SKILLS

• it takes several years to learn 
laparoscopic suturing 

• suturing it is a required skill to 
become a laparoscopic surgeon 

• practical training can improve 
skills 

• standardized training programs

• laparoscopic suturing takes sig-
nificantly more time to learn than 
suturing in open surgery

•  
•  

• surgeon wants assistant to 
suture the way he wants 

• explaining is difficult 
• experienced surgeons expect 

residents to get the skills but 
acknowledge that it is difficult 

learning  teaching training time

Surgeon 
(to resident) 

“Why do you do it 
that way?"

“Yes! That’s it, 
beautiful!"

training boxes for laparoscopy 



Intestinal Anastomosis Themes  TEAMWORK  

camera handling 
handing over 
instruments

general 

• camera is handled by the surgeon 
assistant, who might do unex-
pected movements/ not handle 
the camera properly 

• surgeon cannot see if camera is 
not in the right position 

• surgeon sometimes has to give 
instructions - no direct control 

• the longer the procedure takes 
the longer the team stays 

• hands of surgeon, assistant, sec-
ond assistant often overlap 

• 
•  

• from scrub nurse to surgeon
• without looking 
• scrub nurse has to be always 

alert 
• tools might fall on the ground 
• scrub nurse forgets to reload 

stapler 

Opportunities/ Requirements 

scrub nurse handing over tools 

Surgeon 

“A good team is 
used to another's 
way of working"

camera is not positioned 



Intestinal Anastomosis Themes  ERGONOMICS

surgeon’s body
 posture 

tool interface  cognitive stress physical stress

• head in neck 
• arms/shoulders high (due to 

long instruments) 

• fear of leakage
• suturing is a cognitive challenging 

task 
• not many breaks  
• pressure 
• great concentration and mental 

stress

• shoulders and arms hurt from 
holding the long devices up 

• force needed is higher than in 
open surgery 

• standing all day is exhausting
• 

• surgeon needs to twist his 
arm and reach out to the 
back to grab a new tool 

• handles are the only interface 
the surgeon is using 

• research shows that handle 
design should be adaptable/
personizable -> this is still not 
reachable due to high costs 

Surgeon 

“It is exhausting 
to stand all day 
and have the arms 
lifted up"

“I want to shake 
my arms after the 
procedure.”

scrub nurse handing over tools camera is not positioned 



Intestinal Anastomosis Themes  ENVIRONMENTAL CONDITIONS

patient’s condition 
(obesity, age) 

type of surgery 
conditon of the 

surgeon 
laparoscopy 

related conditions

• little space
• a lot of fat in the way 
• old, sick tissue 

• time of the day 
• number of surgeries 
• surgeon gets progressively more 

tired and less motivated (and 
more irritatable)

• only short breaks 

• no space to pull the suture 
• if needed, different accesses are 

used to reach 
• different angles
• 3D is displaced 2D (no depth 

perception) 
• magnification of the anatomy

• location of the tissue 
• type of tissue (e.g. stomach, 

small bowel) 
• force to push through the 

tissue  

Surgeon 

“If the patient is sick 
his tissue is more 
difficult to handle"

“The shorter the 
suture the better to 
handle .” 

exhaustion of surgeon 



Intestinal Anastomosis Themes  FAILURE OF DEVICES 

camera and other 
equipment

devices’ properties 

• “Why is the camera still not 
wireless? We can stir satellites 
and everything but cannot have 
wireless camera in the OR.”

• liver retractor might be too 
small due to obese patients



Intestinal Anastomosis Themes  LEGAL ISSUES 

certificates patient’s consent 

• barbered suture is not certified 
for the use in intestinal anasto-
moses

• to do other procedures 



Appendix J: Suturing course



Appendix L: Concept evaluation
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