An emboligenic pulmonary abscess leading to
Ischemic stroke and secondary brain abscess
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Abstract

Background

Ischemic stroke by septic embolism occurs primanlyhe context of infective endocarditis
or in patients with a right-to-left shunt and fotioa of a secondary cerebral abscess is g rare
event. Erosion of pulmonary veins by a pulmonargcals can lead to transcardiac septic
embolism but to our knowledge no case of septicaimiischemic stroke from a pulmonagry
abscess with secondary transformation into a labstess has been reported to date.

Case presentation

We report the case of a patient with a pulmonagceabs causing a septic embolic cergbral
infarction which then transformed into a cerebrbkaess. After antibiotic therapy and
drainage of the abscess the patient could be raghtdd and presented an impressive
improvement of symptoms.

Conclusion

Septic embolism should be considered as causeltnsic stroke in patients with pulmonary
abscess and can be followed by formation of a sksxgncerebral abscess. Early antibiotic
treatment and repeated cranial CT-scans for deteaf a secondary abscess should be
performed.

Background

Cerebral abscess is a rare but severe diseaseaandsult in severe disability or even death,
especially if misdiagnosed or improperly managaednbst cases a brain abscess is preceded
by a phase of cerebritis with headache followedslynptoms of increased intracranial
pressure (nausea, vomiting, somnolence) and ordyté30% of patients present initial focal
neurological deficits [1]. Most often brain absasssarise from direct penetration after brain
injury, operation, sinusitis or otitis. About 20%0are caused by metastatic spread which
most frequently originates from infectious endod&d2.8% of these patients [2,3]) or from
paradoxical embolism in patients with a right-té-lshunt [1]. The rare metastatic spread
from a pulmonary abscess has however been desdrilieé literature [4]. Embolisation of
septic material e.g. in infective endocarditis ikr@wn reason for strokes but only in very
rare cases is the condition complicated by fornmatiba secondary brain abscess [5,6].



In emergency situations, one should bear in mirat g#ystemic thrombolysis of septic-
embolic strokes e.g. in infective endocarditis basn reported to be effective but associated
with an increased risk of haemorrhage [7-9].

Case presentation

We report the case of a 35-year-old man with a&dryistory of intravenous heroin abuse,
who developed moderate global aphasia on the dawdofission. Cerebral magnetic
resonance imaging (MRI) was in line with an acusehemic infarction in the left
supplementary motor cortex (Figure 1la-c). 4.5 brafymptom onset, systemic thrombolysis
was no longer a therapeutic option. Laboratory patars on admission were consistent with
an acute bacterial infection with a C-reactive eioievel of 23.0 mg/dl and leukocytosis of
21.3x16/ul. Detailed clinical examination revealed a Janevesjon on the fingertip of his
left hand (Figure 1d), which was highly indicatioka septic-embolic focus as the cause also
of the ischemic stroke. Transthoracic as well asgesophageal echocardiography provided
no evidence for an endocarditis or cardiac righefo shunt and repeated aerobic and
anaerobic blood cultures came out negative. Magne#isonance angiography and
doppler/duplex-sonography revealed no relevantosies of the cervical or cerebral arteries.
Chest X-ray, however, showed a large fluid anccaitaining lesion in the right lower lobe
which (Figure 1e) was confirmed as a lung abscgsomputed tomography (CT, Figure 1f).
There were no further lesions suspicious of segtiboli in the high-resolution CT-scan or
other chest X-rays. Antibiotic treatment with pipeitlin/tazobactam 3x4.5g/d was
immediately initiated. Bronchoscopy confirmed arpahary abscess; culture of the aspired
purulent liquid revealed no bacterial growth. Tudosis was considered unlikely due to the
negative interferon-gamma release assay, negatigbl Aeelsen stain and cultures of
sputum, urine, and gastric juice. HIV serology e negative. As a right-to-left shunt was
excluded and echography gave no evidence of aspiduendocarditis, we considered the
pulmonary abscess to be a consequence of theenwas heroin abuse.

Figure 1 a) T2 weighted axial image displayed a hypintense cortical signal alteration
in two adjacent gyri of the left supplementary moto cortex (white arrow). b) This lesion
was hyperintense in the axial diffusion weighte@g®m (b = 1000 sec/nfmAlthough it
showed only minimally lowered ADC values (Appar8nffusion Coefficient, black arrow,
c), these findings were primarily consistent withaaute infarctiond) The index finger of
his left hand showed a typical Janeway lesion lyigidicative of a septic-embolic focus.
Chest X-Ray€) and Computed Tomographfy 6how a large fluid and air containing process
in the right lower lobe consistent with a septieduabscesg) A computed tomography two
days later revealed a now well demarcated lesiativ@ scan in axial orientation, black
arrow).h) A further nine days later, after clinical deteation a repeated scan revealed a
large left frontal mass (native scan) with ringeli&nhancement after i.v. administration of
iodine contrast media)( The findings were now typical for a brain absces

As contrast transcranial Doppler sonography [1@ echocardiography showed no right-to-
left shunt an erosion of a pulmonary vein by thdmmnary abscess and consecutive
transcardiac embolisation was thought to be thet madbable cause of the ischemic stroke
and the Janeway lesion. 72 h monitoring of bloasgure and ECG and a formal 24 h holter
ECG gave no evidence of arterial hypertension d¢evesmt cardiac arrhythmia; serum
cholesterol, LDL and HDL were normal.



A control CT scan two days after admission revealedund, well demarcated lesion at the
location of the initial stroke (Figure 1g). 11 dagfer admission the neurological status
deteriorated and the patient developed a complatalysis of his right arm and global
aphasia. On the same day a CT scan revealed aédrgontal mass with ring-enhancement
of contrast media typical for a cerebral abscesgu(E 1h-i). The patient was immediately
transferred to the neurosurgical department whaegeabscess was drained and rinsed. The
antibiotic treatment was changed to metronidazd08xng/d, vancomycin 2x1g/d, and
ceftriaxone 2g/d. Cultures of the abscess conergaledFusobacterium nucleatum which
was sensitive to ampicillin/sulbactam and metronodlaThe drainage was removed after one
week but as the size of the abscess cavity anchwedwreased in a control CT scan a hew
drainage was placed another week later and theesbsmnsed daily. CT scan showed no
further progression thus the drainage could be wveh@nd the patient was transferred to a
rehabilitation centre where antibiotic treatmentthwiampicillin/sulbactam 3x3g/d and
metronidazole 2x500mg/d was continued for anotlerweeks. During rehabilitation the
neurological status improved, the patient was ablevalk and speak again and could be
discharged after seven weeks with only a latenegarof his right arm and a slight
incomplete aphasia which were both barely notieeall examination corresponding to a
modified Rankin scale of 1.

Conclusion and discussion

This case illustrates that septic embolism shoel@¢dnsidered as a cause of ischemic stroke
in patients with pulmonary abscess. Even thoughadm¢ embolism due to cardiac or
pulmonary right-to-left-shunting is a common reasbstroke in patients with i.v. drug abuse
we do not believe this was the case in our paasnine would expect a shunt to persist and
be detectable by the transoesophagic echocardimgmpthe contrast transcranial Doppler
shunt-detection exam which togeather have a veglg bensitivity (reviewed in [11]). We
therefore believe that an erosion of a pulmonarin M@y the pulmonary abscess and
consecutive transcardiac embolisation of septicen@twas the most probable cause of the
ischemic stroke and the Janeway lesion of our piatie

Our case suggests that such patients should benplitoad-spectrum antibiotic therapy and
be closely monitored with repeated cerebral imagmglentify the possible formation of a

secondary abscess after stroke. An earlier imagyngIRI or CT with contrast medium may

have showed the abscess even before clinical detgan which could have led to earlier
escalation of the antibiotic therapy and allowed f#arlier neurosurgical treatment
ameliorating the prognosis.

Furthermore this case highlights the need for & vapid microbiological examination of
good quality specimens to obtain an antibiogram switich to a focused antibiotic therapy.
We suspect that thieisobacterium in our case did not survive the transport in thecgmen
from the lung.

Consent

Written informed consent was obtained from thegudtfor publication of this Case report
and any accompanying images. A copy of the writensent is available for review by the
series editor of this journal.



Competing interest

The authors declare that they have no competirgdsts or financial disclosures.

Authors’ contributions

PA has analyzed and interpreted the case, drdftedntanuscript and submitted the final
revised version. All authors have made substaotiatributions to interpretation of the case,
they have revised the manuscript critically for artant intellectual content and have given
their final approval of the version to be published

References

1. Mathisen GE, Johnson JBrain abscessClin Infect Dis 1997,25(4):763—779. quiz 780-
761.

2. Angstwurm K, Borges AC, Halle E, Schielke E, lanpl KM, Weber JRTiming the
valve replacement in infective endocarditis involvig the brain. J Neurol 2004,
251(10):1220-1226.

3. Eishi K, Kawazoe K, Kuriyama Y, Kitoh Y, Kawasgm Y, Omae T:Surgical
management of infective endocarditis associated witcerebral complications. Multi-
center retrospective study in JapanJ Thorac Cardiovasc Surg 1995,110(6):1745-1755.

4. Russell W, Taylor W, Ray G, Gravil J, DavidsonN®t just a ‘simple stroke’. Acute
Med, 10(1):35-37.

5. Hosono M, Sasaki Y, Hirai H, Sakaguchi M, Nakah, Seo H, Morisaki A, Suehiro S:
Considerations in timing of surgical intervention for infective endocarditis with
cerebrovascular complicationsJ Heart Valve Dis, 19(3):321-325.

6. Thuny F, Avierinos JF, Tribouilloy C, Giorgi Rasalta JP, Milandre L, Brahim A, Nadiji
G, Riberi A, Collart Fet al: Impact of cerebrovascular complications on mortaliy and
neurologic outcome during infective endocarditis: gprospective multicentre study.Eur
Hear J 2007,28(9):1155-1161.

7. Bhuva P, Kuo SH, Claude Hemphill J, Lopez Gutracranial hemorrhage following
thrombolytic use for stroke caused by infective enacarditis. Neurocrit Care, 12(1):79—
82.

8. Junna M, Lin CC, Espinosa RE, Rabinstein AAccessful intravenous thrombolysis in
ischemic stroke caused by infective endocarditidNeurocrit Care 2007,6(2):117-120.

9. Sontineni SP, Mooss AN, Andukuri VG, Schima SB&terbrooks DEffectiveness of
Thrombolytic Therapy in Acute Embolic Stroke due to Infective Endocarditis. Stroke
Res Treat 2010, .



10. Jauss M, Zanette Betection of right-to-left shunt with ultrasound caontrast agent
and transcranial Doppler sonography. Cerebrovasc Dis (Basel, Switzerland) 2000,
10(6):490-496.

11. Droste DW, Kriete JU, Stypmann J, CastrucciWichter T, Tietje R, Weltermann B,
Young P, Ringelstein EBContrast transcranial Doppler ultrasound in the detection of
right-to-left shunts: comparison of different procedures and different contrast agents.
Sroke 1999,30(9):1827-1832.





