BB AR 20056 4] [ IR ]
Med. J. Kagoshima Univ., April, 2025

EMEERERYIRLEHEEBE Yy b F2—TH
INGBRITEA LT 161

PrisES D, bEEERE Y, MHEs Y, HES—ER Y, (Ensas?

SR EHRERRR AR, ENTRBE R B R > X — iR
JHPA T A2 7 T AR AR OVRLY,  JEENT IR R R AR I AR B R R AR S LY

A case of ventriculo-abdominal shunt tube perforation into the small intestine
accompanied by repeated bacterial meningitis
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Abstract

We report a case of a ventriculo-peritoneal (VP) shunt tube perforation into the small intestine, accompanied by repeated
bacterial meningitis, 24 years after the initial shunt placement. A 51-year-old male had undergone VP shunt insertion 24
years earlier for hydrocephalus caused by a pineal tumor. He presented with a fever and was diagnosed with meningitis,
for which he received antibacterial treatment; however, meningitis recurred multiple times. Contrast-enhanced
computed tomography and shuntography revealed that the abdominal shunt tube had perforated the small intestine,
leading to retrograde infection. The patient underwent surgery, during which the tube was removed via laparotomy,
and a fibrous sheath was observed surrounding the tube. The entire shunt system was removed, and the small intestine
was reconstructed. The patient was discharged without the need for shunt replacement. The incidence of VP shunt tube
perforation into the gastrointestinal tract is rare, occurring in less than 0.1% of cases, with a reported mortality rate of
5.32-13.5%. The mechanism of perforation involves chronic aseptic inflammation around the tube, resulting in fibrous
sheath formation. This sheath fixes the tube within the abdominal cavity, allowing prolonged contact with and irritation
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of adjacent organs, eventually leading to perforation. In this case, there was no shunt malfunction, and the shunt tube
and fibrous sheath were intact during surgery, suggesting that the recurrent meningitis was due to a retrograde infection
through the space between the shunt tube and the fibrous sheath. Although rare, gastrointestinal perforation by a VP shunt
tube can result in severe complications, particularly when associated with infections.
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Figure 1. Plain computed tomography scan of the abdomen
Plain computed tomography (CT) revealed the shunt tube was in the
abdominal cavity (arrow), no abnormalities.

Figure 2. Abdominal x-ray
Abdominal x-ray. A-P view. Shuntgraphy injected through the reservoir
tap shows that the abdominal shunt tube had perforated into the small
intestine (arrow).

Figure 3. Plain computed tomography after shuntgraphy
Plain computed tomography (CT) after shuntgraphy showed contrast in
the small intestine (arrow) (A, B). A; axial, B; coronal.

Figure 4. Laparoscopic exploration and the removal of VP shunt tube
A fibrous sheath was formed around the tube (A), and the small
intestine was adherent (B).
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Table 1. Reported cases of VP shunt gastrointestinal perforation in adults
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No. Author(Year)
1 Takagi’(1976)
2 |Nishijima®(1980)
3 |Suzuki”(1983)

4 |Hayashi®(1986)
5 |Ebisu”(1988)
6 | Ogasawara'”(1990)

7 | Tanaka'"(1995)

8 |Kin”(1997)

9 |Karibe'”(1998)

10 |Araki'¥(2001)

11 |Shinkawa'¥(2001)

12 |Uchara'”(2003)

13 | Takayasu”(2005)

14 |Masuoka'®(2005)

15 |Nakahara'”(2006)

16 | Shindo"”(2011)

17 | Nakano'¥(2012)

18 |Nakano'(2012)

19 Jinno'”(2012)

20  |Harada™(2014)

21 |Miyagi’(2014)

22 |Ueda™(2015)

23 |Ishino™(2015)

24 | Yamashita*’(2017)

25 |Kato®(2020)
26 |Ishibayashi®®(2022)

27  |Nakamura’”(2022)

28 |Naito™(2023)

Age

23

69

54

48

49

43

46

47

62

74

42

32

47

62

78

46

57

60s

50s

20

51

51
45

86

39

Sex

M

F

Presentation Perforation

fever, headache, vomitting,

— ascending colon
tube perforation from anus s

fever, abdominal pain stomach
fever, headache, abdominal

. ascending colon
pain

consciousness disorder, .
L ascending colon
vomiting

abdominal pain small intestine

redness, swelling, subctaneous
abscess

descending
colon

abdominal pain small intestine

subctaneous abscess small intestine

headache sigmoid colon

fever ascending colon

tube perforation from

anus

rectum

fever, consciousness
. transverse colon
disorder
descendin,
fever B
colon
fever, headache stomach
8 g descendin,
consciousness disorder 8
colon

consciousness disorder,

" small intestine
vomitting

fever, headache small intestine

abdominal pain small intestine

fever, vomitting stomach
fever, vomitting, descending
consciousness disorder colon
puf of wound transverse colon
fever, consciousness
. stomach
disorder
fever, consciousness

5 transverse colon
disorder

fever, headache ascending colon

fever transverse colon

consciousness disorder ascending colon

fever ascending colon
fever, consciousness .
. small intestine
disorder

Interval between
surgery and discovery

2.7 yrs

7 mos

5 mos

9 mos

7 yrs

Tyrs

5 mos

10 yrs

3yrs

2yrs

1yrs

4 mos

6yrs.

34yrs

4 mos

26 yrs

5yrs

Syrs

12 yrs

6yrs

12 yrs

20 yrs

19 yrs

12 yrs

3yrs
20 yrs

23 yrs

unkown

Meningitis

yes

no

no

no

no

no

no

no

yes

no

yes

yes

no

yse

Peritonitis

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Spinal fluid culture  Treatment
Escherichia coli TSR*
Escherichia coli | *nibacterial

treatment

Serratia marcescens PSR"
culture negative TSR

unkown TSR
Proteus mirabilis TSR
unkown TSR
Morganella
morganii, Klebsiella TSR
axytoca
Enterococcus TSR
culture negative TSR
culture negative PSR
Unkown TSR
Resident intestinal
esident intestina R
bacteria

Enterobacter cloacae TSR

culture negative PSR
Enterococcus
Sfaecalis,
Enterobacter PSR
cloacae, Proteus
vulgaris, Klebsiella
pneumoniae
Enterococcus TSR
culture negative TSR
unkown TSR
Enterococcus
faecalis, PSR
Enterobacter
unkown PSR
Staphyluc:uccu& TSR
oralia
Pseudomonas
aeruginosa, TSR
Enterococcus
faecalis
Rseudal7za’ras TSR
aeruginosa
ESBL producing
TSR
Escherichia coli 3
MRSA PSR
Pseudorvnona.y TSR
aeruginosa
unkown PSR

Approach

laparotomy

percutancous
shunt removal

unkown

laparotomy

laparotomy

laparotomy

laparotomy

unkown

unkown

laparoscopy and
percutaneous
shunt removal

laparotomy

laparoscopy and
percutaneous
shunt removal

percutaneous
shunt removal

percutaneous
shunt removal

laparotomy

laparotomy
percutancous

shunt removal

laparoscopy and
percutaneous
shunt removal

percutaneous
shunt removal

laparoscopy and
laparotomy

unkown

laparoscopy and
laparotomy

laparotomy

laparoscopy
laparotomy
unkown

percutancous
shunt removal

Shunt
infection

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

no

Outcome

recovered

died

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

died

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

recovered

%) Total shunt removal (TSR): >+ > b 2{k%E

1) Partial shunt removal (PSR): < ¥ > F ik
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