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A B S T R A C T  

The use of the Da Vinci Xi sys tem is gain ing pop u lar ity among all sur gi cal dis ci plines. A splenec tomy is a 
treat ment op tion for pa tients with hema to log i cal dis or ders and splenic le sions. The la paro scopic ap proach is 
nowa days the stan dard of care. De spite the ini tial con tro versy, re cently it has been demon strated the su pe ri or - 
ity of ro botic splenec tomy per formed in "dif fi cult" cases. We re port, to our knowl edge, the first case of ro bot - 
assisted splenec tomy fol low ing em boliza tion of the splenic artery in a 15 - year - old pa tient with chronic im - 
mune throm bo cy tope nia, wors ened by a se vere cere bral si nus throm bo sis, while be ing treated with el trom - 
bopag and my cophe no late. Due to the need for a rapid rise in platelet counts and fail ure of sev eral med ical 
treat ments, splenec tomy was ad vo cated. To raise the platelet count pre - operatively and min i mize in tra op er a - 
tive bleed ing, the em boliza tion of the spleen artery was per formed be fore the planned splenec tomy. The in ter - 
ven tion was car ried on with out any com pli ca tion and at 1 year fol low up the pa tient is in good clin i cal con di - 
tion and has im proved his neu ro log i cal con di tion. We pro pose a ro botic splenec tomy fol low ing em boliza tion 
of the splenic artery as a fea si ble and safe pro ce dure. The ad van tages of the Da Vinci Xi sys tem are high lighted 
es pe cially in com plex cases, re quir ing max i mum pre ci sion. 

1 . Introduction 

The use of the Da Vinci Xi sys tem is gain ing pop u lar ity among all 
sur gi cal dis ci plines in dif fer ent fields, since its FDA ap proval in July 
2000 [ 1 ]. Its em ploy ment has been met with en thu si asm and new sur - 
gi cal in di ca tions have been de vel oped. At the cur rent es tate of art, 
only a few sur gi cal in di ca tions, have been proved to be ef fec tively su - 
pe rior per formed by ro botic - assisted tech nol ogy com pared to other 
mini - invasive ap proaches. Of course, the main de bate is about the el e - 
vated costs and pro longed op er at ing times com pared to the ad van - 
tages brought by the DaVinci Sys tem. It's in tu itive that, con sid er ing 
the pe di atric pop u la tion, which vary con sid er ably in terms of size and 
cor po ral dis trict, these num bers are im pos si ble to ob tain due to the 
in trin sic epi demi ol ogy of pe di atric patholo gies [ 2 ]. 

A splenec tomy is a treat ment op tion for pa tients with hema to log i - 
cal dis or ders, lym pho pro lif er a tive dis or ders, splenic trau mas, cys tic or 
solid splenic le sions, sar coido sis [ 3 – 6 ]. Since 1991, when the first la - 
paro scopic splenec tomy was re ported by De laitre and Maig nien [ 7 ], 
this mini - invasive ap proach has been pro gres sively suc cess ful, be com - 
ing nowa days the stan dard of care [ 6 ]. Rel a tive con traindi ca tions to 
la paro scopic ap proach to splenec tomy were in di vid u ated in co ag u - 
lopa thy, post - traumatic rup ture, and se vere por tal hy per ten sion, due 
to a mi nor con trol of pos si ble bleed ing com pared to open surgery, and 
mas sive splenomegaly be cause of the steric oc cu pa tion of the op er at - 
ing field [ 5 ]. The most com mon com pli ca tions are post op er a tive he m - 
or rhage, lung at elec ta sis and pan cre ati tis [ 6 ]. 

Both the con traindi ca tions to la paro scopic splenec tomy and the 
eval u a tion of com mon com pli ca tions made rea son able the pos si ble su - 
pe ri or ity of ro botic tech nol ogy. De spite the ini tial con tro versy, re - 
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cently it has been demon strated the su pe ri or ity of ro botic splenec - 
tomy per formed in “dif fi cult” cases, de ter mined by the Min i mally In - 
va sive Splenec tomy Score (MISS score). The ro botic ap proach short - 
ened to tal op er a tive time, re duced blood loss and num ber of con ver - 
sions to open and ob tained ther a peu tic suc cess in all treated pa tients 
[ 8 ]. Giu lian otti et al. re ported the ro botic to tal and par tial splenec - 
tomy as a valid al ter na tive to la paro scopic splenec tomy, in par tic u lar 
in dif fi cult and de mand ing cases [ 9 ]. 

In con sid er a tion of the lack of lit er a ture re gard ing ro botic splenec - 
tomy in the pe di atric pop u la tion, we re port, to our knowl edge, the 
first case of ro bot - assisted splenec tomy fol low ing em boliza tion of the 
splenic artery in a 15 - year - old pa tient with chronic im mune throm bo - 
cy tope nia, wors ened by con comi tant mul ti ple co mor bidi ties. 

2 . Case presentation 

A 15 - year - old boy with chronic im mune throm bo cy tope nia de vel - 
oped a se vere cere bral si nus throm bo sis (CST) with sec ondary he m or - 
rhagic in farcts while be ing treated with el trom bopag and my cophe no - 
late. The throm bo sis in volved the right su pe rior sagit tal and trans - 
verse si nus, and the cor re spond ing cor ti cal veins and re sulted in se - 
vere headache and left hemi ple gia. De spite an ti co ag u la tion with he - 
parin and con ser v a tive mea sures, the CST pro gressed into re frac tory 
cere bral hy per ten sion, re quir ing en dovas cu lar throm bol y sis and de - 
com pres sive hem i craniec tomy. 

At ad mis sion his platelet count was nor mal and el trom bopag was 
dis con tin ued be cause it has been as so ci ated with an in creased throm - 
botic risk. Over the fol low ing weeks, de spite sev eral med ical treat - 
ments were of fered the platelet count de creased reach ing val ues less 
than 10 x 10^9. The pa tient re ceived high doses of in tra venous im - 
munoglob u lins, dex am etha sone, and cy clophos phamide with out re - 
sponse. Due to the need for a rapid rise in platelet counts, splenec - 
tomy was pre ferred to other im muno sup pres sive treat ment. 

To raise the platelet count pre - operatively and min i mize in tra op er - 
a tive bleed ing, the em boliza tion of the spleen artery was per formed 5 
days be fore the planned splenec tomy. As first ap proach the in fe rior 
branch of the splenic artery was em bolized us ing con tour em boliza - 
tion par ti cles 355 – 500, with the re sult of a par tial devas cu lar iza tion 
of the in fe rior third of the spleen. The day af ter the main branch of 
the splenic artery was em bolized with con tour em boliza tion par ti cles 
355 – 500, ob tain ing a com plete devas cu lar iza tion of the spleen. This 
in ter ven tion was as so ci ated with no ad verse events but only a mod est 
and tran sient in crease in platelet count (up to 19 x10^9/ L). 

Pe ri op er a tively, on gen eral phys i cal ex am i na tion, the pa tient pre - 
sented in sta ble clin i cal con di tion, alert and ori ented. Body weight was 
73kg. Con sid er ing his chronic hema to logic con di tion in poor con trol 
at the mo ment of surgery, the pa tient was clas si fied as IV grade ac - 
cord ing to the Amer i can So ci ety of Anes the si ol o gists Clas si fi ca tion. 
Six units of blood and two units of platelet were re quested and at dis - 
posal in the op er at ing room, due to the high risk of in tra op er a tive 
bleed ing. From the sur gi cal point of view, the pa tient was daily eval u - 
ated and three days be fore the in ter ven tion he un der went ab domen 
com puted to mog ra phy be cause of pain in the left hypochon dr ial re - 
gion. At the CT no ac tive bleed ing was rec og nized, but only min i mal 
perisplenic and peri pan cre atic fluid, as an in flam ma tory re ac tion to 
the em boliza tion. The spleen had a bipo lar di am e ter of 127mm and 
pre sented a small vas cu lar ized area in his me dial per i hi lar part. 

At surgery, the pa tient was po si tioned supine on the op er at ing 
table with the left side up. One 8mm cam era port was placed in the 
um bil i cal re gion, us ing a Has son open tech nique. Two other 8mm re - 
usable ro botic work ing ports were placed un der di rect vi sion on a per - 
pen dic u lar line com pared to the line be tween the cam era and the op - 
er a tive tar get, one on the me dian line and the other on the an te rior 
ax il lary line. A 12mm tro car was placed in the in fe rior left hy pogas - 
tric re gion and used for the ro botic air - seal. An ac ces sory la paro scopic 

5mm tro car was placed in the right flank for re trac tion and suc tion, as 
nec es sary ( Fig. 1 ). The first and sec ond as sis tant stood on the right 
side of the pa tient and the scrub nurse at the feet of the pa tient. 

Once the cam era was in tro duced, the peri toneal cav ity was in - 
spected. The spleen ap peared al most is chemic and no ac ces sory 
spleens were en coun tered. The sur round ing tis sues, com pre hen sive of 
the omen tum and the peri pan cre atic and perisplenic tis sue, were mas - 
sively in flamed, ede ma tous and frag ile as a re ac tion to the pre op er a - 
tive em boliza tion ( Fig. 2 ). The spleen was ad her ent to the ab dom i nal 
wall and at the su pe rior and in fe rior pole were pre sent blood clots 
sim i lar to pre vi ous ex tra cap su lar bleed ing. The iso la tion was con - 
ducted with out any bleed ing us ing the curved bipo lar dis sec tor and 

Fig. 1 . Tro car po si tion. 

Fig. 2 . Spleen and in flamed tis sue. 
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the hi lar ves sels were lig ated with the use of Da Vinci ves sel sealer. 
The dis sec tion of the short gas tric ves sels re quired some ef forts be - 
cause of the tena cious ad he sions. The ab dom i nal cav ity was ac cu - 
rately ir ri gated and the splenic bed care fully ex am ined for he mo sta sis; 
al though no ac tive bleed ing was pre sent, the Floseal he mo sta tic ma - 
trix was ap posed in the splenic cav ity, where a tubu lar drainage was 
po si tioned. The spleen was in serted in an Endo Catch and ex tracted, 
af ter mor cel la tion, through an am pli a tion of the um bil i cal port and 
the po si tion ing of an Alexis Re trac tor, with out as sist ing at any 
spillage. At the end of the pro ce dure, all the tro car port sites were 
closed in lay ers us ing re sorbable su tures. 

The to tal op er a tive time was mea sured in min utes from the in ci - 
sion of the skin for the first tro car place ment to the clo sure of all port 
sites and counted 280 min utes. The ro bot dock ing time in flu enced the 
to tal op er a tive time for ap prox i mately 15 min utes and was mea sured 
once all the ports were in serted to the time when all the ro botic arms 
were con nected and the cam era was in place and ready to be used. 

The in ter ven tion was con ducted un der gen eral anes the sia with en - 
do tra cheal in tu ba tion and mus cle re lax ation. Be fore surgery, with the 
sup port of ul tra sound, a cen tral vein catheter and mul ti ple pe riph eric 
lines were placed and an ar te r ial line was po si tioned for blood pres - 
sure mon i tor ing and blood gas con trol, manda tory dur ing this kind of 
surgery. Propo fol, remifen tanil, and cisatracurium were used in a con - 
tin u ous in fu sion to main tain gen eral anes the sia and boles of fen tanyl 
were ad min is tered as needed. The depth of anes the sia was guar an teed 
by the Bis Spec tral In dex. Be fore the start of surgery, a Fo ley catheter 
was po si tioned to mon i tor the di ure sis and anti - thrombus stock ings 
were placed at his lower ex trem i ties. Dur ing surgery, the pa tient did - 
n't have any anes the si o log i cal prob lems and main tained vi tal pa ra me - 
ters sta ble. The pa tient re ceived one unit of platelets and two units of 
blood to sup port his gen eral cir cu la tion and not be cause of any mas - 
sive in tra op er a tive bleed ing. At the end of the surgery, the pa tient 
was awak ened in the op er at ing room and ap peared to have good pain 
con trol with parac eta mol at times and mor phine in a con tin u ous in fu - 
sion. He was then ac com pa nied to the in ten sive care unit where the 
first post op er a tive mon i tor ing was con ducted. 

On post op er a tive day 3, the ab dom i nal drainage was re moved and 
the pa tient was trans ferred from the in ten sive care unit to the onco - 
hematology unit, where he be gan the re ha bil i ta tion and con tin ued 
med ical treat ment. De spite the good sur gi cal re sult, splenec tomy re - 
sults in a tran sient and poor re sponse in platelet count, with per sis tent 
se vere throm bo cy tope nia in the fol low ing months, re quir ing fur ther 
phar ma co log i cal treat ment. 

At 1 year fol low up the pa tient is in good clin i cal con di tion and 
has im proved his neu ro log i cal con di tion. 

3 . Conclusion 

To tal splenec tomy is one of the first pro ce dures per formed by sur - 
geons with the new ro botic tech nique. Al though strong ev i dence sup - 
ports the la paro scopic ap proach for this in ter ven tion [ 6 ], the use of 
the DaVinci sys tem is n't yet fully ap proved. In the pe di atric pop u la - 
tion, few cases are re ported among other gen eral ro botic pro ce dures 
and none are de scribed in such com plex pa tients, only one adult with 
a score of IV ac cord ing to ASA clas si fi ca tion un der went ro botic 
splenec tomy in a case se ries [ 3 ]. 

To the best of our knowl edge, we re port the first case of ro bot - 
assisted splenec tomy fol low ing em boliza tion of the splenic artery in 
an ado les cent. The ad van tages of the ro botic ap proach are re ported in 
dif fi cult splenec tomies and our pa tient, with a platelet count of 19 x 
10^9/ l, joins this cat e gory [ 8 ]. A value of 50 x 10^9/ l platelets is usu - 
ally re quired for ma jor surgery and, in pa tients with im mune throm - 
bo cy tope nia, it is usu ally ob tained with med ical treat ment be fore 
surgery. Our pa tient did not re spond to med ical treat ment and this 
thresh old could not be reached. Thus, splenic em boliza tion was at - 

tempted as a bridge treat ment to re duce in tra op er a tive bleed ing. De - 
spite the lack of re sponse in terms of platelet count, we could op er ate 
a devas cu lar ized spleen un der ma jor safety. Be sides, this new tech - 
nique was at dis posal and the pre cise dis sec tion, pro vided by the wrist 
move ments and the ro botic ves sel seal, and the mag ni fied 3D vi sion 
per mit ted to guar an tee the safety of the pro ce dure. 

How ever, we were ready in the op er at ing room with every de vice 
for the con ver sion to open, also on the base of the known con ver sion 
rate from the la paro scopic ap proach to open up to 12% [ 5 ]. 

The in ter ven tion was car ried on with out any com pli ca tion and, re - 
gard ing the op er a tive time, we can as sert that it was sim i lar to re - 
ported times of first ro botic splenec tomy in the lit er a ture [ 4 ]. The 
post op er a tive course was un event ful de spite low platelet counts also 
post - operatively. 

We pro pose a ro botic splenec tomy fol low ing em boliza tion of the 
splenic artery as a fea si ble and safe pro ce dure. The ad van tages of the 
Da Vinci Xi sys tem are high lighted es pe cially in com plex cases, re - 
quir ing max i mum pre ci sion. The mul ti dis ci pli nary ap proach to this 
pa tient, com pre hen sive of haemato - oncologist, neu ro sur geon, anes - 
thetist, in ten sivist, pe di atric sur geon, in ter ven tional ra di ol o gist, per - 
mit ted the op ti mal ther a peu tic choice with every one pro vid ing his 
pro fes sional com pe tence of field. Fur ther stud ies are re quested to col - 
lect enough ev i dence to sup port this ap proach to to tal splenec tomy. 
The pe di atric pop u la tion varies in in di ca tion and size, there fore sin gle 
cen ters can't reach num bers suf fi cient to pro duce strong ev i dence. We 
ad vo cate the cre ation of a com mon reg is ter among hos pi tals that use 
the Da Vinci Xi Sys tem. 

Patient consent 

Con sent to pub lish the case re port was not ob tained. This re port 
does not con tain any per sonal in for ma tion that could lead to the iden - 
ti fi ca tion of the pa tient. 
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