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A B S T R A C T  

The case re port de scribes a 16 - year - old fe male with a ven tricu loperi toneal (VP) shunt due to con gen i tal hy dro - 
cephalus. She pre sented with ab dom i nal pain and vagi nal leak age of cere brospinal fluid (CSF). CT imag ing 
demon strated mul ti ple in tra - abdominal and pelvic CSF pseudo cysts as well as pos si ble ero sion of the VP shunt 
into the vagina. She was taken to the OR for ex ter nal iza tion of the shunt and re sec tion of pseudo cysts. Sur pris - 
ingly, the VP shunt tub ing was not re lated to the vagina at all. In stead, there was a large, in flamed pseudo cyst 
within the pelvis and CSF was drain ing through the fal lop ian tubes which were lo cated within it. This cyst was 
only par tially re sected to pro tect the fal lop ian tubes and sur round ing struc tures. Post - operatively, cul tures of 
the CSF demon strated an in fec tion by Pro pi oni bac terium, pathogens that form part of the nor mal skin flora, but 
rarely of the vagi nal flora in ado les cent girls (Huang et al., 2014) [1] . Vagi nal drainage stopped and the pa - 
tient made a full re cov ery. This case high lights the very rare find ing of a CSF pseudo cyst de com press ing 
through the fal lop ian tubes and pro vides an overview of the com pli ca tions as so ci ated with VP shunts. 

1 . Introduction 

Com pli ca tions re lated to ven tricu loperi toneal (VP) shunts oc cur 
fre quently in the pe di atric pop u la tion, with rates ap proach ing 30% at 
1 year and 60% by 10 years [ 2 ]. The two most com mon com pli ca tions 
are shunt ob struc tion and shunt tract in fec tion. How ever, pseudo cyst 
for ma tion is an un com mon but im por tant com pli ca tion, oc cur ring in 
about 2.3% of pa tients with a VP shunt [ 8 ]. We pre sent the rare case 
of a teenage girl with ab dom i nal pain and vagi nal dis charge as the 
pre sent ing com plaint sec ondary to a large pelvic pseudo cyst de com - 
press ing into the fal lop ian tube. 

2 . Case report 

2. 1 . History and physical exam 

A 16 - year - old fe male with a his tory of con gen i tal hy dro cephalus 
re quir ing neona tal VP shunt in ser tion pre sented to the emer gency de - 

part ment with a four - week his tory of vague, crampy ab dom i nal pain 
that was pro gres sively wors en ing. For the three days prior to her pre - 
sen ta tion, it was ac com pa nied by co pi ous, clear vagi nal dis charge and 
new on set con sti pa tion. Fur ther his tory re vealed that she did not have 
fre quent prob lems with her VP shunt and that the shunt only re quired 
2 re vi sions since its ini tial in ser tion, the most re cent oc cur ring 15 
months prior. A re view of sys tems noted that she had just started her 
reg u lar men strual cy cle. She also de nied any other symp toms in clud - 
ing dizzi ness, headache, nau sea or eme sis. On phys i cal ex am i na tion, 
the pa tient was afebrile, had nor mal vi tal signs and a nor mal neu ro - 
log i cal exam. Im por tantly, her ab dom i nal ex am i na tion re vealed a 
mildly dis tended ab domen with supra pu bic full ness, which was oth er - 
wise non - tender and de void of any peri toneal ir ri ta tion. A pelvic ex - 
am i na tion re vealed clear vagi nal dis charge, but was oth er wise within 
nor mal lim its. 
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2. 2 . Imaging and early investigations 

Lab o ra tory in ves ti ga tions in cluded a com plete blood count which 
was within nor mal lim its. A CSF shunt se ries at that time did not 
show any dis con ti nu ity or sig nif i cant kink ing of the shunt tub ing. A 
CT scan of the ab domen and pelvis was or dered. It re vealed mul ti ple, 
thick - walled, dis crete fluid col lec tions along the in tra - abdominal tra - 
jec tory of the VP shunt, the largest mea sur ing 6.7 x 8.5  ×  6.5 cm 
within the pelvis cul - de - sac ( Figs. 1 and 2 ). While there was no clear 
ev i dence of ab scess, bowel per fo ra tion or vagi nal per fo ra tion, the ra - 
di ol o gist com mented on a pos si ble fis tula be tween the largest col lec - 
tion in the cul - de - sac and the vagina. There was also hy dros alpinx, 

Fig. 1 . Mul ti ple well - formed col lec tions (solid white ar rows) along the in tra - 
abdominal tra jec tory of the VP shunt (dot ted white ar row). 

Fig. 2 . Largest col lec tion within pelvis cul - de - sac (white ar rows). 

with the den sity of this liq uid be ing sim i lar to that found in the 
vagina. 

2. 3 . Perioperative course 

The pa tient was ad mit ted to the hos pi tal and started on in tra - 
venous an tibi otics for a pos si ble shunt in fec tion. She was taken the 
fol low ing day for la paro scopic ex plo ration of the mul ti ple CSF 
pseudo cysts. In tra - operatively, there were dense ad he sions along the 
tract of the VP shunt catheter with mul ti ple large pelvic pseudo cysts 
( Fig. 3 ). There was no ev i dence of peri toni tis. The pseudo cysts were 
sys tem at i cally re sected and drained be ing care ful not to dam age ad ja - 
cent in tra - abdominal vis cera ( Figs. 4 and 5 ). Fluid was sent for gram 
stain and cul ture. The scar ring was most in tense in the pelvis which 
made the iden ti fi ca tion of the fal lop ian tubes and ovaries ex tremely 
dif fi cult. The cysts were also ad her ent to the ce cum and sig moid 

Fig. 3 . In tra op er a tive dense fi brous ad he sions be tween the shunt tub ing 
(white ar row) and pseudo cyst mul ti ple large pelvic pseudo cysts. 

Fig. 4 . Fluid within one of the pseudo cysts (white ar row). 

Fig. 5 . Re moval of pseudo cyst in di cat ing thick - walled col lec tion (white ar - 
row) and ad her ence to sur round ing struc tures. 
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colon. Only subto tal re sec tion of the pelvic pseudo cysts could be 
achieved due to fear of dam ag ing the pelvic or gans. How ever, the re - 
sec tion was ad e quate enough to rule out vagi nal fis tuli sa tion as the 
end of the shunt tub ing was not near pelvis. This was con firmed with 
in tra - operative con trast in stil la tion via the vagina ( Fig. 6 ). At the 
com ple tion of the op er a tion, the VP shunt was ex ter nal ized. 

The pa tien t's post - operative re cov ery was un event ful and the vagi - 
nal drainage stopped in the early post - operative pe riod. While the CSF 
cul tures from the valve did not be come pos i tive, cul tures of the in tra - 
abdominal VP shunt tub ing were pos i tive for Pro pi oni bac terium ac nes, 
a skin or gan ism. The pa tient was sub se quently treated with peni cillin. 
The re vi sion of the in tra - abdominal por tion of the VP shunt oc curred 
three weeks later af ter re peat cul tures were neg a tive. 

3 . Discussion 

De vel op ing ei ther at the ven tric u lar or peri toneal end, most com - 
pli ca tions of the VP shunt can be broadly cat e go rized as ei ther me - 
chan i cal or in fec tive [ 4 ]. Me chan i cal com pli ca tions in clude shunt ob - 
struc tion, dis con nec tion, mi gra tion and, rarely, hol low vis cus per fo ra - 
tion [ 4 – 6 ]. In fec tive com pli ca tions in clude shunt tract in fec tion, ven - 
tri culi tis, peri toni tis, and ab scess for ma tion [ 3 – 5 ]. Other com pli ca - 
tions in clude CSF as cites, sub dural hematoma, and pseudo cyst for ma - 
tion [ 3 – 7 ]. 

We pre sent the first pub lished case of spon ta neous de com pres sion 
of an in tra - abdominal CSF pseudo cyst via the fal lop ian tubes in an 
ado les cent fe male with a VP shunt. There is one prior re port in the lit - 
er a ture of a dis tal shunt catheter mi grat ing into a fal lop ian tube and 
caus ing hy dros alpinx and sim i lar co pi ous, clear vagi nal dis charge [ 9 ]. 
In that case, the sur geons per formed a salp ingec tomy in or der to re - 
move the catheter. Our pa tien t's clin i cal pre sen ta tion was unique as 
she pre sented with pro gres sive ab dom i nal pain, clear vagi nal dis - 
charge, and mul ti ple large pseudo cyst on imag ing, but no overt symp - 
toms of dis tal shunt fail ure. We hy poth e size that de com pres sion of the 
pseudo cyst via the fal lop ian tubes, uterus and vagina mit i gated the 
de vel op ment of neu ro log i cal se que lae that would nor mally be ob - 
served with dis tal shunt dys func tion. 

Pseudo cyst for ma tion is a rare com pli ca tion that oc curs when CSF 
re sorp tion by the peri toneum is dis rupted. Ul ti mately af fect ing ap - 
prox i mately 2.3% of pa tients with a VP shunt, CSF pseudo cysts may 

Fig. 6 . Flu o ro scopic view of pseudo cyst with in jec tion of con trast into the dis - 
tal shunt tub ing (dot ted white ar row). There is opaci fi ca tion of the left fal lop - 
ian tube demon strat ing hy dros alpinx (solid white ar row), but no opaci fi ca tion 
of the vagina, bowel or blad der. 

pre sent with ei ther neu ro log i cal or gas troin testi nal symp toms, or both 
[ 8 ]. In younger pa tients, symp toms are most com monly re lated to in - 
creased in tracra nial pres sure (i.e. lethargy, headache, nau sea and 
vom it ing) from dis tal shunt ob struc tion [ 3 , 5 ]. Gas troin testi nal symp - 
toms gen er ally oc cur in older chil dren and ado les cents and in clude 
anorexia, ab dom i nal pain, dis ten sion, con sti pa tion, or even a pal pa ble 
mass or full ness [ 10 ]. 

While there are sev eral mech a nisms that may lead to the de vel op - 
ment of CSF pseudo cysts, (e.g. in tra - abdominal ad he sions, chronic in - 
flam ma tion, in creased CSF pro tein), in fec tion is the most fre quent 
[ 5 , 11 , 12 ]. Skin flora (e.g. co ag u lase - negative staphy lo cocci, Staphy lo - 
coc cus au reus , and Pro pi oni bac terium ac nes ) are most com monly im pli - 
cated and usu ally re sult from sur gi cal con t a m i na tion [ 13 ]. The 
growth of Pro pi oni bac terium ac nes in the peri toneal fluid cul tures of 
our pa tient sug gests that a shunt in fec tion was the likely cause of the 
mul ti ple pseudo cysts en coun tered. Fur ther more, in fec tion by P. ac nes 
dif fers from other peri toneal bac te r ial in fec tions since it usu ally pre - 
sents in older pa tients (> 1 - year - old) and can oc cur af ter a pro longed 
la tent pe riod fol low ing sur gi cal ma nip u la tion. In deed, our pa tien t's 
most re cent VP shunt re vi sion had oc curred 15 months prior to her 
most re cent pre sen ta tion. More over, in fec tions with P. acne are typ i - 
cally in do lent and of ten demon strate nor mal serum C - reactive pro tein 
and leuko cyte val ues [ 14 ]. 

The man age ment of CSF pseudo cysts is de pen dent on the steril ity 
of the CSF. If cul tures demon strate in fec tion, the shunt is ex ter nal ized 
and the pa tient man aged with sys temic an tibac te r ial ther apy [ 2 ]. 
How ever, cul ture re sults may take sev eral days be fore they are pos i - 
tive and they may be falsely neg a tive de pend ing on bac te r ial load. 
Pseudo cysts that cause gas troin testi nal symp toms can be man aged by 
a va ri ety of meth ods. These in clude shunt ex ter nal iza tion fol lowed 
later by repo si tion ing the peri toneal catheter to an al ter na tive lo ca - 
tion (e.g. dif fer ent ab dom i nal quad rant, the pleural space or the right 
atrium). Shunt re moval should only be con sid ered if there is a clear 
de ter mi na tion of shunt in de pen dence which is only in 3 – 9% of pa - 
tients [ 15 ]. 

Sur gi cal in ter ven tion is gen er ally re quired for more se vere symp - 
toms. The sug ges tion of a vagi nal fis tula from VP shunt ero sion on 
pre op er a tive imag ing was the main im pe tus for semi - urgent op er a tive 
in ter ven tion in this case. While a VP shunt has pre vi ously been re - 
ported to cause a vagi nal per fo ra tion in a post - hysterectomy pa tient, 
our in tra - operative find ings strongly sug gested that the vagi nal leak - 
age was the re sult of de com pres sion of CSF via the fal lop ian tube that 
was “trapped” within a large pseudo cyst. This hy poth e sis is sup ported 
by our find ings at la paroscopy dur ing which we were able to clearly 
see the dis tal end of the VP shunt away from any of the pelvic or gans. 
A large pseudo cyst oc cu pied the en tire pelvis and dis sec tion re vealed 
small com mu ni ca tions with oth ers scat tered through out the ab dom i - 
nal cav ity. Fur ther more, in tra - operative con trast stud ies failed to 
demon strate any fis tula. Lend ing fur ther sup port to our hy poth e sis is 
the fact that the pa tien t's vagi nal leak age promptly stopped af ter 
pseudo cyst ex ci sion. 

4 . Conclusion 

CSF pseudo cysts can lead to sev eral dif fer ent com pli ca tions and 
their man age ment of ten re quires sur gi cal in ter ven tion. We pre sent the 
first re port of a teenage fe male who pre sented with ab dom i nal pain 
and clear vagi nal dis charge sec ondary to the de com pres sion of mul ti - 
ple CSF pseudo cysts via the fal lop ian tube. The fal lop ian was spared. 
Ex ci sion and un roof ing of the pseudo cysts and ex ter nal iza tion of the 
shunt also led to prompt ces sa tion of vagi nal drainage early in the 
post op er a tive pe riod with no fur ther re cur rence on imag ing af ter 1 
year. 
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Patient consent 

Con sent to pub lish the case re port was ob tained from the pa tient. 
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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