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［Case report］

Recurrent Shoulder Tip Pain After Ventriculoperitoneal Shunt Placement 
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Abstract : Ventriculoperitoneal (VP) shunt placement is commonly performed for the treatment of hydrocephalus, 
and several complications of this procedure are well known.  Radiating shoulder tip pain after VP shunt placement 
has been reported as an unusual complication in a few cases, associated with dislocation of the peritoneal catheter.  
We described the case of a 9-year-old girl who presented with recurrent radiating shoulder tip pain after VP shunt 
placement.  The pain recurred after peritoneal catheter repositioning because of peritoneal inflammation and adhe-
sion due to peritonitis with Propionibacterium acnes (P. acnes).  This bacterium was isolated using 16S ribosomal 
RNA gene polymerase chain reaction (16S rRNA gene PCR), and anaerobic and prolonged culture tests.  After anti-
bacterial treatment, ventriculoarterial (VA) shunt placement was successfully performed.  Hemidiaphragm irritation 
by the peritoneal catheter leads to radiating shoulder tip pain, and peritoneal inflammation and adhesion caused by 
infectious peritonitis may cause recurrence of this despite catheter repositioning.  Clinicians should be aware of 
shoulder pain as a complication of VP shunt placement, and should consider VA shunt placement as an alternative 
treatment if this symptom recurs after catheter repositioning.  Furthermore, 16S rRNA gene PCR and anaerobic and 
prolonged culture tests should be considered to detect P. acnes infection.
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Introduction

　Cerebrospinal fluid (CSF) shunt placement, most 
commonly involving a ventriculoperitoneal (VP) shunt, 
is the standard procedure used for the treatment of 
chronic hydrocephalus.  Morbidity and mortality of 
shunt placement have been reported to range from 23.5 
to 29.0% and 3.0 to 5.8%, respectively.  Furthermore, 
the rate of shunt revision has been reported to range 
from 21.6 to 35.1% [1-3].  Complications such as 
shunt infection and obstruction, mechanical shunt fail-
ure, over drainage, and abdominal complications are 
encountered with higher frequency.  However, a few 
cases of unusual complications associated with dislo-
cation of the peritoneal catheter, resolved by reposi-
tioning of the shunt catheter, have been reported [4-6].
　Here, we describe a 9-year-old girl who presented 
with recurrent shoulder tip pain as a VP shunt compli-
cation.  This was attributed to bacterial peritonitis with 
Propionibacterium acnes (P. acnes) and was resolved 
after successful ventriculoarterial (VA) shunt place-
ment.

Case Report

　A 9-year-old Japanese girl presented with intermit-
tent abdominal pain which started six days prior and 
was gradually worsening.  She was admitted in July 
2018 to the University of Occupational and Environ-
mental Health Hospital in Kitakyushu, Japan.  She had 
a background history of obstructive hydrocephalus 
caused by a hypothalamic pilocytic astrocytoma, and 
was treated with VP shunt placement five months pri-
or.  After her admission, a clinical examination showed 
right lower abdominal and hypochondriac pain and ra-
diating pain to her right shoulder.  Redness and pain 
along the shunt catheter were not observed.  Serologi-
cal examination revealed an elevated C-reactive protein 
(CRP) level (9.96 mg/dl) and a peripheral white blood 
cell count of 7,900 cells/mm, with 77.7% neutrophils.  
A CSF culture test was negative.  An abdominal X-ray 
showed that the peritoneal catheter was wrapped over 
the front of the liver and the catheter tip was located in 
the right lower abdomen, and these findings were con-
sistent with the site of pain (Fig. 1A).  Enhanced ab-
dominal computed tomography (CT) revealed a cystic 

lesion in the pelvis accompanied by intestinal edema.  
A lumen-like structure was found to be connected to 
the catheter tip (Fig. 2A-C).  Abdominal pain without 
fever elevation persisted, and the pain changed position 
daily.  Follow-up serological examination showed that 
CRP level remained elevated (13.11 mg/dl).  Antibi-
otic therapy with tazobactam/piperacillin (TAZ/PIPC) 
was initiated based on suspected infectious peritonitis.  
Despite antibiotic therapy, the patientʼs abdominal pain 
and serological status did not improve.  She presented 
with left hypochondriac and radiating shoulder tip pain 
five days after her admission.  A follow-up abdominal 
X-ray showed the peritoneal catheter tip was located 
just under the left hemidiaphragm, and this was con-
sistent with left hypochondriac pain (Fig. 1B).  Be-
cause of the observed clinical course, the abdominal 
and radiating shoulder pain were thought to be associ-
ated with the peritoneal catheter.  Seven days after her 
admission, peritoneal catheter repositioning assisted 
by laparoscopy was performed.  Laparoscopy findings 
showed extensive adherence of the peritoneum and 
greater omentum, and cloudy ascitic fluid in the pouch 
of Douglas.  Particularly around the catheter, there was 
peritoneal redness and rigid adherence (Fig. 3A-F).   
An intraoperative smear test was negative for bacte-
ria, so aseptic peritonitis was diagnosed.  Reposition-
ing of the peritoneal catheter and replacement with 
a silicone catheter (Medtronic, CA, USA) were per-
formed, given the possibility of an allergic reaction to 
the catheter.  Aerobic bacterial culture tests of the CSF 
and ascitic fluid were negative.  After the operation, a 
patch test was performed, in which an allergic reaction 
to the shunt catheter was not confirmed.  Her clinical 
symptoms and serological status improved immedi-
ately following the operation, and she was discharged 
eight days later.  However, P. acnes was isolated from 
the CSF and ascitic fluid ten days after the operation 
by anaerobic and prolonged culture tests.  Moreover, 
16S ribosomal RNA gene polymerase chain reac-
tion (16S rRNA gene PCR) of ascitic fluid obtained 
in the operation also isolated P. acnes [7].  Because 
she had not presented with a fever, we first considered 
that this was a result of contamination during the op-
eration.  However, abdominal pain recurred four days 
after her discharge, and this symptom gradually wors-
ened.  She was admitted to our hospital seven days 
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Fig. 1.  A: Initial abdominal X-ray findings.  An abdominal X-ray showed that the peritoneal catheter 
was wrapping over the front of the liver and attached just under the right hemidiaphragm (white arrows) 
and the catheter tip was located in the right lower abdomen (black arrow).  B: Followed-up abdominal X-
ray findings.  A follow-up abdominal X-ray showed that the peritoneal catheter was curving upwards and 
the catheter tip was located just under the left hemidiaphragm (white arrow).

Fig. 2.  A: Location of the peritoneal catheter.  An enhanced abdominal CT showed that the peritoneal 
catheter was attached to the right hemidiaphragm beside the liver and the catheter tip was located in the right 
lower abdomen.  B: Abdominal cystic lesion.  A cystic lesion in the pelvis was accompanied by intestinal 
edema.  C: Lumen-like structure.  A lumen-like structure was connected to the catheter tip (white circle).
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after her initial discharge.  On admission, colicky ab-
dominal pain was observed, followed by headache and 
mild consciousness disturbance.  Head and abdominal 
CT scans showed hydrocephalus, and obstruction of 
the abdominal catheter by adhesion tissue was sus-
pected.  Symptoms improved transiently after adjust-
ment of the shunt pressure setting, but then recurred 
and worsened.  Abdominal and radiating shoulder tip 
pain consistent with the peritoneal catheter also re-
curred.  Anaerobic and prolonged culture tests once 
again isolated P. acnes in CSF from the shunt valve.  
An external drainage operation was performed eleven 
days after her second admission.  The antibiotics were 
changed to ceftriaxone sodium (CTRX) according to 
the results of bacterial susceptibility testing.  After ad-
equate antibiotic therapy, her general and serological 
status improved.  Subsequently, VA shunt placement 
was performed, and her abdominal and shoulder tip 
pain were immediately resolved.  No recurrence has 
been noted in the year following this procedure.

Discussion

　Several complications following VP shunt place-
ment are well known and can occur anywhere along 
its course from the cerebral ventricles to the perito-
neal cavity.  Shunt infection is the most commonly 
observed complication, with a reported frequency 
of 8.8 to 12.8% in pediatric patients [8].  Abdominal 
complications also occur in 21.0 to 22.9% of patients 
[9, 10].  Clinical presentation is dependent on the site 
of infection.  The occurrence of fever at some point 
in a patientʼs hospitalization is the most frequently re-
corded symptom, and this has been observed in 78% 
of cases of shunt infection [11].  Vomiting, a CSF leak, 
purulence, skin erosion, meningismus, erythema, and 
abdominal pain are all recognized signs of a CSF shunt 
infection.  Radiating shoulder tip pain is a rare compli-
cation associated with VP shunt placement, which, to 
the best of our knowledge, has only been reported in 
five cases (Table 1) [4-6].  Those pain has been shown 
to occur at a relatively young age, and on the same side 

Fig. 3. Laparoscopy findings.  A: Ascitic fluid.  Slightly cloudy ascitic fluid in the pouch of Douglas.  B: Adherence and red-
ness of peritoneum.  Adherence and redness of the peritoneum and greater omentum, with rigid adherence around the catheter.  
C: Detachment of the adherence.  Detachment of the adherence by forceps.  D, E: Pull out the catheter.  Distal peritoneal 
catheter wrapping over to the liver (arrow) and pulled out from rigid adherence gently by forceps.  F: After detachment of the 
adherence.  The bottom side of the liver, round ligament of the liver (white arrow), and gallbladder (black arrow) were observed 
following detachment of the adherence around the catheter tract.
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that the peritoneal catheter tip is located.  In most ob-
served cases, diagnosis took over a month.  Shoulder 
tip pain may be under-recognized as a complication 
of VP shunt placement because it is rare and can be 
caused by several other medical conditions, such as 
cardiac and gallbladder problems.
　The pathogenesis of shoulder tip pain after VP 
shunt placement is thought to involve diaphragmatic 
irritation by the migrated peritoneal catheter, and this 
is seen via laparoscopy in 35-63% of cases [12, 13].  
The diaphragm, which acts to separate the thoracic 
and abdominal cavities, derives from the fourth cervi-
cal mesoderm and its innervation descends from the 
cervical to the lower thoracic regions [5].  In the pres-
ent case, peritoneal catheter movement was disturbed, 
and the tip of the peritoneal catheter was fixed in the 
left side with rigid abdominal adherence caused by in-
fectious peritonitis with P. acnes.  In addition, laparo-
scopic findings confirmed that the peritoneal catheter 
was wrapping over just under the diaphragm with rigid 
adherence.
　Treatment of shoulder pain after VP shunt placement 
is performed via shunt revision or peritoneal catheter 
repositioning.  Previous reports described that this im-
mediately resolved pain in all cases [4-6].  In one case, 
shoulder tip pain resolved spontaneously after a few 
weeks of observation, but this recurred and required 
subsequent peritoneal catheter repositioning [6].  In 
the present case, shoulder tip pain was resolved im-

mediately after peritoneal catheter repositioning, but 
the pain recurred a few days following this operation.  
Laparoscopic and pathological findings showed intra-
peritoneal inflammatory changes including adhesion 
of the peritoneum and greater omentum, and bacterial 
peritonitis with P. acnes was diagnosed by 16S rRNA 
gene PCR and a prolonged culture test.  From these 
findings, we considered that abdominal adherence dis-
turbing peritoneal catheter movement may have led to 
the observed repeated shoulder tip pain.  Insertion of 
a new peritoneal catheter could have led to further in-
flammatory changes and pain recurrence due to irrita-
tion of the diaphragm.  Therefore, externalization of 
the peritoneal catheter was first performed, followed 
by VA shunt placement after adequate medication.  
Given that inflammation and adherence of the abdom-
inal cavity may affect the recurrence of shoulder tip 
pain after VP shunt placement, clinicians should con-
sider not only catheter repositioning but also VA shunt 
placement as alternative treatments.
　Several studies have described the pathogens in-
volved in CSF shunt infection and have identified 
coagulase-negative staphylococcus (CoNS) and Staph-
ylococcus aureus as the two predominant etiologic 
agents.  CoNS has been shown to be the most common, 
accounting for nearly 75% of CSF shunt infections, 
followed by gram-negative bacteria [8].  Recently, the 
increased use of anaerobic cultures and prolonged in-
cubation times has led to an increased recognition of 

Table 1.  Summary of shoulder tip pain after VP shunt placement

Reference Case Age Sex duration 
from 
diagnosis

Side of the 
shoulder 
pain

location of the tip 
of the peritoneal 
catheter

Treatment Infection Adhesion Prognosis

Tubbs RS, et al. 
2005 [6]

1 10 F 4 months R R shunt 
revision

NL NL resolved

2 12 F 4 months R R shunt 
revision

NL NL resolved

3 16 M 4 months R / R R / R shunt 
revision

NL NL recurrence 
/ resolved

Lim C, et al. 
2005 [5]

4 20 M 3 weeks L L catheter 
repositioning

NL - resolved

Lang JL, et al. 
2011 [4]

5 29 F 1 year R R catheter 
repositioning

- NL resolved

Present case 6 9 F 1 week R / L R / L VA shunt + + recurrence 
/ resolved

VP: ventriculoperitoneal, F: female, M: male, R: right, L: left, NL: not listed, VA: ventriculoarterial
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P. acnes as an additional infection-causing pathogen.  
P. acnes is an anaerobic, Gram-positive, bacillus bacte-
rium which has been isolated in approximately 15% of 
cases of CSF shunt infection [14].  In pediatric patients, 
P. acnes is most commonly isolated in distal catheter 
infections occurring in those aged between 7 and 15.  
Shunt infections with P. acnes usually present with 
a mild clinical course, and in some cases have been 
shown to cause pseudocyst formation [8, 14].  Some 
reviews have shown that P. acnes infection did not re-
sult in the development of fever, while other studies did 
not routinely test for this pathogen [11].  P. acnes is 
notoriously difficult to culture using standard aerobic 
techniques, so anaerobic culture tests and prolonged 
incubation times have greatly improved the detection 
of this bacteria in shunt infections [7, 15].  PCR is also 
described as an effective method to detect CSF shunt 
infection with P. acnes.  Broad-range 16S rRNA gene 
PCR identifies the 16S protein of rRNA that is present 
in almost all bacteria.  The rRNA sequences obtained 
are then compared with sequences of the databases and 
the bacterial species identified [16].  This analysis tech-
nique identifies P. acnes rapidly with high sensitivity 
[7].  In the present case, infectious peritonitis with P. 
acnes was considered to be the cause of the recurring 
shoulder tip pain.  The distinction between infection 
and contamination remains difficult in cases with no 
fever [14], however clinicians should be aware of the 
possibility of P. acnes CSF shunt infection, especially 
in pediatric patients.  Moreover, additional tests, such 
as 16S rRNA gene PCR and anaerobic culture tests, 
should be considered in cases of suspected CSF infec-
tion, with or without fever.

Conclusion

　Shoulder tip pain following VP shunt placement 
may be under-recognized as a complication, and cli-
nicians should be aware of this.  In most cases, peri-
toneal catheter repositioning is effective, however 
abdominal inflammation and adhesion may result in 
recurrence of this symptom.  Therefore, the rapid de-
tection of shunt infection is important for the resolu-
tion of clinical symptoms.  16S rRNA gene PCR and 
anaerobic culture tests should be considered even if 
the clinical course appears mild and no fever elevation 

is observed.  In cases of shoulder tip pain recurrence 
following peritoneal catheter repositioning, VA shunt 
placement should be considered as an alternative treat-
ment when the infection is completely resolved.
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Propionibacterium acnes関連腹膜炎によりVPシャント後に繰り返し肩への放散痛を呈した一例

鈴木　恒平1，齋藤　健1，酒井　恭平1，宮川　正2，本田　裕子3，保科　隆之3，小川　将人3， 
浅井　完3，山内　健4，山本　淳考1

1 産業医科大学　医学部　脳神経外科学
2 松戸市立総合医療センター　小児脳神経外科
3 産業医科大学　医学部　小児科
4 産業医科大学　医学部　小児外科

要　　　旨：脳室腹腔（VP）シャント術は水頭症に対して一般的に行われ，手術に伴ういくつかの合併症についても
よく知られている．一方，VPシャント後に迷入した腹側カテーテルによる横隔膜の刺激に伴う肩への放散痛は稀な
合併症として数例の報告があるのみである．今回，Propionibacterium acnes（P. acnes）関連腹膜炎による腹膜の炎症と
癒着のため，VPシャント再建術後にも繰り返し肩への放散痛を呈した9歳女児の症例を経験した．P. acnesは一般培
養検査で検出されず，16SリボソームRNA遺伝子ポリメラーゼ連鎖反応（16SrRNA遺伝子PCR）および嫌気性培養，
増菌培養で検出され，十分な抗生剤治療の後，脳室心房（VA）シャント術を施行し，その後肩への放散痛は再燃なく経
過している．腹側カテーテルによる横隔膜への器械的な刺激は肩への放散痛を引き起こし，カテーテルの入れ替え
によって改善するとされるが，感染性腹膜炎による腹膜の炎症や癒着はカテーテルの入れ替え後も症状を再燃させ
る因子になる可能性がある．稀ながら腹側カテーテルによる肩への放散痛はVPシャントの合併症として認識する
必要がある．また，カテーテル交換後も症状再燃を繰り返す際には，弱毒菌による感染症の除外のためPCRや嫌気・
増菌培養を行い，VAシャントへの切り替えを検討する必要がある．

キーワード：肩放散痛，VPシャント，VAシャント，Propionibacterium acnes，小児脳神経外科．
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