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A B S T R A C T  

Introduction : Ra pun zel syn drome (RS) is an un com mon di ag no sis in chil dren with less than 40 cases re ported. 
Open - laparotomy - gastrostomy, as stan dard treat ment, has many risks, while sin gle en doscopy or la paroscopy 
is quite hard to be per formed for too many tri chobe zoars. We pre sent a case of RS treated suc cess fully with 
the first com bi na tion of en doscopy - laparoscopy - gastrostomy. 
Case : A 9 - year - old girl with episodic ab dom i nal pain, re cur rent vom it ing, anorexia, con sti pa tion, non - tender 
ab dom i nal en large ment, tri chopha gia, and tri chotil lo ma nia was di ag nosed as RS from bar ium meal and en - 
doscopy ex am i na tion. We per formed com bined en doscopy - laparoscopy - gastrostomy to re move 400  g of be zoar 
mass. The pa tient had a good out come and a shorter hos pi tal stay. 
Conclusion : Com bined en doscopy - laparoscopy - gastrostomy pro vide bet ter treat ment of choice in a child with 
Ra pun zel syn drome. 
Key messages : Min i mal in va sive surgery per formed through com bined en doscopy - laparoscopy - gastrostomy is 
the new re moval tech nique for large size tri chobe zoar. 

1 . Introduction 

Since first re ported, less than 40 RS cases with var i ous im pro vised 
tech niques were car ried out. Open surgery has higher risks of in testi - 
nal ad he sion [ 1 , 2 ]. Gas tros tomy has the risk of leak age and de creased 
gas tric motil ity [ 3 ]. Min i mally in va sive surgery could re duce the risk 
of la paro tomy - gastrostomy as stan dard ther apy [ 4 ]. How ever, sin gle 
la paroscopy or en doscopy usu ally is not suf fi cient enough to re move 
the large size tri chobe zoar. We re ported a rare case of RS that has 
been treated with the first com bined - endoscopy - laparoscopy - 
gastrostomy tech niques with a good out come. 

2 . Case report 

A 9 - year - old girl ad mit ted with an episodic ab dom i nal pain around 
epi gas trium for one week be fore ad mis sion. She had par tial ob struc - 
tive symp toms: wors ened vom it ing af ter meals, anorexia, con sti pa - 
tion, and a non - tender ab dom i nal mass en larged one year be fore ad - 
mis sion. She had a habit of pulling and swal low ing her hair five years 

ago, with no his tory of pre vi ous gas troin testi nal surgery and other 
meta bolic dis or ders. The vi tal signs were within - normal - limit. On 
phys i cal ex am i na tion, there was a solid, mo bile, ir reg u lar bor der mass 
on the epi gas tric re gion, ex tended to the peri um bil i cal and right 
hypochon driac, and in creased bowel sounds. Com plete - blood - count 
was within - normal - limit. Up per - gastrointestinal x - ray showed in tra lu - 
mi nal fill ing de fects in the stom ach and duo de num - bulb that re sem ble 
tri chobe zoar [ Fig. 1 B]. 

En doscopy ex am i na tion con firmed tri chobe zoar that ex tends to the 
duo de num [ Fig. 1 C and D] [ 5 ]. We de cided to re move tri chobe zoar 
through com bined - endoscopy - laparoscopy - gastrostomy [ Fig. 2 ]. Psy - 
chi a trists, pe di a tri cian, and anaes the si ol o gist col lab o ra tion was per - 
formed to pre vent a re cur rence [ 6 ]. 

The pro ce dure was be gun by in sert ing ports and la paro scopic - 
exploration to de tect com pli ca tions. Avoid ing the spillage, the har - 
monic - scalpel is used for the an te rior wall gas tros tomy, af ter ap - 
proach ing, and fixed to the ex ten sion um bil i cal - incision. Four - 
hundred grams tri chobe zoar was taken grad u ally and suc cess fully 
with a clamp [ Fig. 2 A and C]. The residue was eval u ated through en - 
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Fig. 1 . A) The plain ab dom i nal x - ray showed ra diopaque in the stom ach. B) The up per GI x - ray, gas tric in tra lu mi nal mass ex tended to the duo de nal and im - 
pressed tri chobe zoar (Ra pun zel syn drome). C) Up per site en doscopy showed tri chobe zoar. D) Lower site gas tro - endoscopy af ter par tially re moved. 

doscopy - gastrostomy [ Fig. 2 B], gas tros tomy was closed with 2.0 - 
absorbable su ture and end ing with skin clo sure [ Fig. 2 D]. The pa tient 
was dis charged on the 3rd day af ter surgery with out any com pli ca - 
tion. 

3 . Discussion 

Com plete re moval is the pri mary goal in RS. Treat ment de pends 
on the size and lo ca tion of the tri chobe zoars. Sin gle en doscopy or la - 
paroscopy only works for small tri chobe zoar (<50  g), and it takes a 
longer time [ 7 – 9 ]. La paro tomy - gastrostomy is the most used tech - 
nique in large size tri chobe zoar [ 3 , 10 ]. A suc cess ful com bined - 
endoscopy - laparoscopy - gastrostomy for large tri chobe zoar gave more 
ben e fits than open surgery. 

Dif fer ent from the pre vi ous tech nique [ 11 – 13 ], gas tros tomy us ing 
har monic scalpel was per formed on the um bili cus ex ten sion in ci sion 
to pre vent spillage. The um bili cus ex ten sion in ci sion was pre vent ing 
to make a new other in ci sion. Ide ally, stay - suture should be used to 
avoid stom ach dam age [ 12 ]. Small stom ach in ci sion by har monic 
scalpel re duced leak age, min i mize in jury, de creased the risk of a gas - 
tric - motility dis or der, re duced ther mal in jury, and ear lier en teral feed - 
ing. Other ad van tages of com bines en doscopy - laparoscopy - 
gastrostomy were min i mal trauma, pre cise en do scopic rem nant eval u - 
a tion, needs less than one hour, pro vide bet ter cos metic re sults, and 
min i mizes the risk of anes the sia. Up per GI study and en doscopy were 
more prac ti cal, com fort able to re place con trast - enhanced - computed - 
tomography (CECT), and quite use ful for di ag nos ing and es ti mat ing 
the size of tri chobe zoar [ 14 ]. Shorter surgery time, lower risk of 
wound de his cence, small surgery wound proved that the method was 
safe. In this pa per, we pro vide a prospec tive min i mally in va sive sur gi - 
cal ap proach for treat ing RS with a large tri chobe zoar. The pa tient 

started a smoothie diet on the 2nd day and was dis charged on the 3rd 
day af ter surgery with out com pli ca tions, it em pha sized that this tech - 
nique was com pletely safe. 

4 . Conclusion 

Com bined - endoscopy - laparoscopy - gastrostomy is an ap plic a ble 
and promis ing method in RS with large size tri chobe zoar. 
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Fig. 2 . A) With a har monic scalpel, gas tros tomy ap proached and fixed in the um bil i cal - incision, pre vent ing spillage to the peri toneal cav ity. B) Up per and lower 
site en doscopy eval u a tion en sured the tri chobe zoar rem nant. C) The 400  g of tri chobe zoar has been re moved. D) The ex cel lent post op er a tive wound. 
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