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CASE REPORT

A Case of Localized IgG4-Related Thoracic Periarteritis and
Recurrent Nerve Palsy |

Masao Takahashi, MD, Takashi Shimizu, MD, Tsukasa Inajima, MD, Yumiko Hosoya, MD,
Norifumi Tukeda, MD, Nobukazu Ishizaka, MD, Hiroshi Yamashita, MD, Yasunobu Hirata, MD
and Ryozo Nagai, MD

Abstract: Periarteritis, including periaortitis, is a systemic disorder
characterized by an excessive fibroinflammatory reaction that can result
in the compromise of great vessels and periarterial/perigortic structures,
Recent studies have suggested that 1gG4-related inflammation may
play a rolc in chronic periaortitis. These pathologic conditions might
represent a sysiemic disorder with fibrotic reaction rather than local
inflasmmation. In this report, the authors describe a case of a 31-year-
old man with marked perizonic fibrous thickening Incalized o the
gortic arch, which was histologically and serologically proven 10 be
1gG4 related. Positron emission tomography showed increased '5F-
fluorodeoxyglucose uptake at this region. Histologic exanination re-
vealed infiltration of lymphoplasmacytes and marked fibrosis with
numerous [gG4-pasitive plasma cells, The serum concentration of TgG4
was 263 mg/dl.. The size of the periaortic mass and ‘*F-fluorodeoxy-
glucose uptake at this region markedly deereased under corticosteroid
therapy. This case suggests that TyG4-related periarteritis can also
occur as a solitary focus in the cardiovascular system.

Key Tndexing Terms: Periarteritis; Periaortitis; TgG4-related scleros-
ing disease. [Am J Med Sci 2011;341(2):166-169.]

hronic periarteritis and periaortitis arc a part of a spectrum

of idiopathic diseases characterized by fibroinflammatory
reaction surrounding the arteries and the aorta. Chronic peri-
dortitis includes idiopathic retroperitoneal fibrosis and inflam-
matory abdominal aortic ancurysm, and it is considercd as a
systemic disorder caused by the extended involvement of the
aorta and raised inflammatory markers.! On the other hand, 1gG
{immunoglobulin G) 4-related sclerosing discasc is also known
as a systemic disorder of protean manifestations that may
involve the pancreas,” retroperitoneum,? bile duct? and salivary
glands.” It has been recently suggested that [gG4-related scle-
rosing diseasc may be linked to chronic periarteritis and that
these 2 disorders might overlap. at least in part.!) W encoun-
tered a case of 1gG4-related periarteritis at the thoracic aortic
arch without ¢vidence of other organ involvement.

CASE REPORT
A 31-year-old Japanese man was admitted to our hospi-
tal because of an cpisode of hoarseness with no previous
history of any serious discasc. He had not been prescribed any
medication. He was a current smoker. On physical examina-
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tion, blood pressure was 116/70 mm Hg, and other vital signs
were within normal range. His left vocal cord was paralyzed
because of recurrent laryngeal nerve paralysis. A chest radio-
graph showed abnormal protrusion of the aortic arch (Figure
1A}, and computed tomography (CT) revealed a mass sur-
rounding the aorta at its bifurcation to the subclavian artery
{Figure [B). '*F-fluorodeoxygiucose (**F-FDG) positron emis-
sion tomography (PET) showed increased tracer uptake at the
aortic arch with no abnormal tracer uptake in other regions
(Figure 1C). The following laboratory data were obtained:
serum C-reactive protein, 0.62 mg/dL; erythrocyte sedimenta-
tion rate, 41 mm/hr; TgG, 1884 mg/dL; 1gG4, 263 mg/dL,;
serum soluble interleukin-2 receptor, 458 U/mL; and absence
of detectable antinuclear antibodies. 1gG4 subtype accounted
for 14.0% of the IgG fraction. CT and magnetic resonance
imaging showed no abnormality in the lymph nodes. pancreas
or retroperitoneum. Histologic analysis of the thoracoscopic
biopsy specimen of the mass at the aertic arch demonstrated
diffuse infiltration of lymphoplasmacytes and marked fibrosis,
with no significantly atypical cells (Figures 2A and 2B).

Immunestaining for CND3 and CD20 showed that the
lymphocytes were polyclonal and included mainly CD20-pos-
itive B cells and CD3-positive T cells. The number of CD20-
positive B cells was larger than that of CD3-positive T cells
{Figurcs 3A and 3B). In addition, immunostaining for [gG4
revealed many [gG4-positive plasma cells within the lesion
(Figure 3C). On the basis of these findings, we made the
pathologic diagnosis of TgG4-related periarteritis localized to
the aortic arch. [gG4-positive disease frequently accompanies
sclerosing pancreatitis. However, magnetic resonance cholan-
giopancreatography showed that in this patient, the pancreatic
duct and bile duct were intact. No finding characteristic of
sclerosing pancreatitis was observed. Consequently, we treated
him with 40 mg of prednisolone daily for localized 1gG4-
related periarteritis. Eight weeks later, hoarseness was found to
have gradually ameliorated, the chest radiograph and CT scan
revealed improvement of the periaortic mass (Figures 4A and
4B), abnormal '8F-FDG uptake of the aorta on PET scanning
was reduced (Figure 4C) and all laboratory data were within
normal range. We tapered the dose of prednisolone to 5 mg,
and no signs of recurrence have been observed during the
follow-up examinations (1 year).

DISCUSSION

TgG4-related sclerosing discase was first reported as
sclerosing pancreatitis.? Since then, patients with histologically
proven TgG4-positive plasma cell infiltration and/or markedly
elevated serum 1gG4 levels are being increasingly diagnosed.
These abnormal findings lcad to the development of 1gG4-
related diseases, which may atfect different organs or tissues
such as the bile duct, the salivary glands and the retroperito-
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Localized lgG4-Related Periarteritis

FIGURE 1. Before the
corticosteroid therapy,
the chest radiograph (A)
showed an abnormal
protrusion of the aortic
arch, contrast medium-
enhanced CT (B) of the
chest revealed a periaor-
tic mass in the mediasti-
num and '8F-FDG-PET
(C) showed increased
tracer uptake at the aor-
tic arch.

neum. Chronic periaortitis is characterized as a fibroinflamma-
tory reaction usually affecting the abdominal aorta. Although
the clinical spectrum of chronic periarteritis or periaortitis has
not been well defined, retroperitoneal fibrosis and inflammatory
abdominal aortic aneurysm are considered to belong to this
entity.! Of note, there is an increasing body of evidence
showing that chronic periaortitis is a feature of 1gG4-related
sclerosing diseases. For example, in retroperitoneal fibrosis,
thickened fibrotic tissue is characterized by diffuse infiltration
of IgG4-positive plasma cells.® Moreover, 1gG4-related dis-
eases can occur not only in tissues near the aorta but also in the
wall of arteries including coronary arteries.” Therefore, periar-
teritis is an entity similar to periaortitis.

Although in most cases, the abdominal aorta and neighbor-
ing structures are affected, in few cases, only the thoracic aorta is
involved.$? One of the reported cascs showed not only fibrosis of
the thoracic aorta but also retroperitoneal fibrosis with raised IgG4
levels and involvement of other organs.® Another patient had an
1gG4-related inflammatory ancurysm of the aortic arch whose
maximum diameter was 55 mm.® In contrast to these 2 cases, no

A

FIGURE 2. Histapatho-
logic findings of the
periaortic mass biopsy
specimen. Hematoxylin
and eosin staining
showed lymphoplasma-
cytic infiltration inter-
mixed with irregular fi-
brosis (A). Elastic van
Gieson stain revealed
marked fibrosis (B).

© 2011 Lippincoit Willioms & Wilkins

evidence of other organ involvement or of aneurysmal change of
the aorta was found in our patient.

It has been suggested that chronic periarteritis and
IgG4-related sclerosing disease might represent a systemic
inflammatory disorder rather than local inflammatory dis-
case, because cach is characterized by constitutional symp-
toms and raised inflammatory markers with extended in-
volvement of the aorta.’® However, in our patient, the
inflammatory reaction was restricted to the surrounding
tissue of the aortic arch., and no abnormal invelvement of
other organs was detected. The mechanism of solitary and
localized involvement in our patient remains to be identified.
Some investigators have suggested that local inflammatory
reaction to oxidized low-density lipoproteins and ceroids in
the atherosclerotic plaques might cause periarteritis.’' Our
patient was a young man with few risk factors for athero-
sclerosis except for smoking. No atherosclerotic plaque was
found in the biopsy specimen.

A recent study reported that T-helper 2 (T,2) cells and
regulatory immune reactions are upregulated in tissues affected by
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IgG4-related sclerosing disease,!? suggesting the involvement of
T,2 cell-mediated immune reaction in the pathogenesis of this
disorder. Nevertheless, we did not cvaluate the activity of T, 2-
associated cytokines before corticosteroid therapy in our patient.

CT revealed a periaortic mass surrounding the aortic
arch at a narrow region, and '*F-FDG-PET disclosed remark-

A B

FIGURE 3. Immuno-
staining of the biopsy
specimen for CD3 (A)
and CD20 (B) showed
that the infiltrate in-
cluded mainly CD20-
positive B cells and
CD3-positive T cells. Im-
munostaining for igG4
revealed many IgG4-
positive plasma cells
within the lesion (C).

ably localized tracer uptake. According to these findings, other
diseases such as malignant lymphoma should be ruled out.
Soluble interleukin-2 receptor level was found to be within
normal range (458 U/mL), and serum 1gG4 was elevated (263
mg/dL). Although these findings may not be characteristic of a
malignant tumor,® pathologic examination was considered cru-

FIGURE 4. After the
corticosteroid therapy,
the chest radiograph (A)
and CT scan (B) re-
vealed a decrease in size
of the periaortic mass.
PET scanning (C) re-
vealed no abnormal up-
take of '8F-FDG at the
aortic arch.
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Localized 1gG4-Related Periarteritis

cial for the differential ‘diagnosis. Prescnce of the diffuse
infiltration of the 1gG4-positive lymphoplasmacytic cells with-
out the evidence of atypicality was useful in distinguishing
IgG4-related periarteritis from malignant lymphoma in our
case. Serum [gG4 is useful for the diagnosis and evaluation of
IgG4-related periarteritis. **F-FDG-PET is not specific for the
diagnosis of 1gG4-related periarteritis or chronic periaortitis,'?
but it is useful to assess the progression of the disease and
search for other abnormalities in the whole body.

In conclusion, we have presented a case with IgG4-
related periarteritis localized to the thoracic aorta. After the
induction of corticosteroid therapy, the size of the fibrous mass
surrounding the aortic arch decreased, the enhanced uptake of
'""F-FDG also decreased and recurrent nerve palsy disappcared.
In this patient, accurate diagnosis led to suitable treatment.
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RETRACTION

Respiratory Stress Response: A Novel Diagnostic Method for Detection of Significant Coronary Artery Disease From
Finger Pulse Wave Analysis During Brief Respiratory Exercise: RETRACTION

The authors have informed us that the above article by Dr. Shiyovich ct al published in The American Journal of the
Medical Sciences contains results that were significantly biased. The authors continued investigating the above novel
diagnostic test in additional studies in the target population — ambulatory patients referred to evaluate the presence of
significant coronary artery discase and found much lower diagnostic efficacy. In cooperation with the developing company
{SPIROCOR) the authors meticulously reanalyzed the above study results and found that the results of the new test were
malched incorrectly with the gold standard (QCA) in a significant amount of cases, hence the results reported in the
published article were significantly biased and not reliable. This incorrect matching is the subject of an ongoing
investigation. Retrospectively. the authors believe it was nearly impossible to notice this incorrect matching at the time.
Following these findings SPIROCOR is shutting down all clinical studies and activities. Importantly, the new test has not
been implemented into clinical use anywhere in the world.

We are therefore retracting the paper by Dr. Shiyovich et al published in The American Journal of the Medical Sciences.
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A case of anaphylactic shock and subsequent drug-refractory coronary
spasm induced by contrast media during coronary angiography
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Abstract

Background: The introduction of optical coherence tomography (OCT) as an intracoronary imaging modality has allowed accurate
assessiment of strut apposition and neointimal tissuc coverage. This study set out to assess the inter and intraobscrver variability of
measurements of acute stent apposition and strut tissue coverage using OCT.

Methods: Thirty patients were studied (14 immediatcly after stemt implantation and 16 during follow-up angiography [mcan of 4.7+
2.8 months]} using OCT (LightLab. Westford. Massachusetts, US). Data analysis was performed by 2 experienced observers. Struts were
classified as “embedded”, “protruding” or “malapposed” to the vessel well and recorded as percentage of total struts. Tntimal coverage at
follow-up was measured as the thickness of tissue covering each strutr expressed in pm. Intra and interobserver variability was assessed by
Bland-Altman plots and by calculation of the intraclass correlation coefficient (ICC).

Results: An average of 3967 struts was examined by each observer and, overall, 53.7% of struts was embedded, 36.4% protruding and 9.9%
malapposed. Low intraobserver varigbility for all measures of strut apposition was found, with repeatability coefficients that ranged between
5.1% and 9.3% and 1CC exceeding 95% in all cases. Tnterobserver variability was also low (repeatability coefficients 6.6—10.8 and
ICC>91.3%). Mcan intimal thickness in the follow-up group was [72.5 pm. Bland-Altman plots demonstrated a low intraobserver and
intcrobserver variability for intimal thickness, with repeatability coefficients 26.7 pm and 24.1 pm, respectively and ICC exceeding 98.6%
for both.

Conclusions: Low intra and interobserver variability can be cxpected when analyzing OCT data for stent apposition and tissue coverage. This
supports the validity of OCT as a climical and research tool in the setting of intracoronary stent imaging.

© 2008 Published by Elsevier Ireland Ltd.

Kevwonds: Optical coherence tomography: Strut apposition: Tissue coverage; Reproducibility

Optical coherence tomography (OCT) is rapidly achiev-
ing widespread diffusion in catheterisation laboratories
worldwide. Its advantage over intravascular ultrasound
(IVUS} is its superior resolution {15 um) and fewer
artifacts. The current technology permits image acquisition
using a 1310 nm near-infrared light source that detects

* Corresponding author, Department of Cardiology, Royal Brompton
Hospital, Sydney Street, London SW3 6NP. United Kingdom. Tel.: ~44 20
7352 R6106; fax: +61 3 9470 8311,

E-mail address: peterbarlisiggmail.com (P. Barlis).

0167-5273/% - sce front matter © 2008 Published by Elsevier Ireland Lid.
doi: 10,1616/ 5pcard 2008 11,204

backscattering of light from superficial microstructures
within the coronary wall. OCT has been used as an intra-
coronary imaging tool for the assessment of stent
apposition, neointimal tissue coverage and plaque char-
acterization [1-10]. To date, there is only one commer-
cially available OCT system which uses a proprietary
software for offline analysis of acquired images. We sought
1o assess the inter- and intra-observer variability of the
current OCT system for stent strut apposition immediately
following stent deployment and for tissue coverage at
follow-up.
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1. Methods

A total of 30 patients were prospectively included in this
study. OCT was performed immediately after stent deployment
m 14 patients and on follow-up angiography in a separate
group of 16 patients, using the LightLab system (Westford,
Massachusetts, US). Blood clearance was achieved using a
proximal occlusion balloon (Helios, Goodman, Japan) with
intra-coronary flush of lactated Ringer’s solution through the
end-hole of the balloon catheter (flow rate 0.6—0.9 ml/s)
during simultaneous image acquisition at 1.0 mm/s using the
dedicated ImageWire (LightLab Imaging, Westford, Massa-
chusetts, US) at 15.6 frames/second.

1.1. OCT data analysis

Offline OCT images were analyzed by 2 experienced
observers. For intraobserver variability, measurements were
repeated 3 months after the initial assessment by the same
observer, who was blinded to the previous results. For inter-
observer variability, measurements were carried out inde-
pendently by the two observers, blinded to each other’s
analysis.

1.2. Acute stent strut apposition

Analysis of contiguous cross-sections within the stented
segment was performed at | mm intervals, In each selected

Embedded

Protruding

cross section, the distance between the endoluminal border
of the strut and the intima was measured. As OCT can only
image the endoluminal strut border, distances were adjusted
based on the thickness of the strut, including the polymer, for
each of the stent types used [9]. Struts were classified as
“embedded” when buried into the vessel wall, “protruding”
when in contact with the vessel wall but protruding into the
lumen and “malapposed” when no contact between the
intima and the strut was detected (Fig. 1).

1.3. Strur tissue coverage

Tissue coverage was assessed by OCT at a minimum of
3 months post-implantation of different stents types. The
thickness of the tissue.overlying each stent strut was measured.

1.4. Statistical analysis

Statistical analyses and generation of plots were per-
formed using R version 2.6.1 (The R Foundation for
Statistical Computing, Vienna, Austria). To assess intra and
inter-observer agreement, Bland-Altman plots were produced
and mean difference and 95% limits of agreement with 95%
confidence intervals were calculated. The repeatability
coefficient (within which 95% of all differences are included)
was calculated as twice the standard deviation of the
differences between measurements on the same segment, as
described by Bland and Altman [11]. Intra-class correlation

Malapposed

Fig. L. Optical coherence tomography classification of stent apposition into embedded, protruding or malapposed.
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Table 1
Baseline clinical, lesion and procedural characteristics.

Asscssment of acute  Assessment of iniimal
apposition (r=14) coverage (n=16)

Age tyears) 62+i1 6017
Mcn 11 (78.6%) 15 {(93.7%)
Hypertension 6 (42.9%) 8 (30%)
Diabetes Mellitus 1(7.1%) 53(31.2%)
Hypercholesterolemia® 12 (85.7%) 10 (62.5%)
Current smoker 4 (28.6%) 3(14.7%)
Prior myocardial infarction 5 (35.7%) 7 (43.7%)
Prior coronary artery 0 (0%} 3 (18.7%)
bypass grafting
Prior percutancous 3(21.4%) 16 (100%)
coronary intervention
I-vessel discasc 8{57.1%) 6 (37.5%)
2-vessel disease 4 (28.6%) 6 (37.5%)
3-vesscl disease 2{14.3%) 4(25.0%
Clinical presentation
Stable Angina Pectotis 8 (57.1%) 10 (62.5%)
Unstable Angina Pectoris 6 {42.9%) 6 {37.5%)
Time to optical coherence - 4728
tomography (months)
Artery treated and imaged
Lcft anterior descending 7 (50%) 8 (50.0%%)
Left circumflex 3 (21.4%) 3 (18.8%)
Right 4 (28.6%) 5(31.2%)
Number of stents/patient 1.8+0.9 1.6+0.6
Stent type
Cypher stent 8(57.1%) 6 (37.5%;)
Taxus stent 4 (2R.6%) 3 (18.8%)
Endeavour stent 1 (7.1%) 3 (12.5%,)
Costar stent 2(14.2%) I (6.2%)
Yukon 0 (0%) 4 (25.0%)

* Total cholesternl > 5.0 mmol/L or treatment with a lipid-lowering drug.

coefficients (ICC) with 95% confidence intervals were also
calculated as an additional measure of intra and inter-examiner

reliability.
2. Results
2.1. Acute stent strut apposition

Clinical and angiographic and procedural characteristics of
the 14 patients having OCT immediately following stent
implantation arc shown in Table 1. The target vessel was the
lefi anterior descending artery (LAD) in 50%, left circumflex
artery (LCx) in 21.4% and the right coronary artery (RCA}) in
28.6%. OCT was performed uneventfully in all cases.

A mean of 3930 struts were examined by observer 1 and
4042 by observer 2. The average percent embedded,
protruding and malapposed struts for observer 1 was
52.1%, 38.2% and 9.7%, respectively, and for observer 2,
55.3%, 34.6%. and 10.1%, respectively.

The Bland-Altman plots showed low intra-observer
variability for all measures of strut appesition, with repeat-
ability coefficients that ranged between 5.1% and 9.3% (Fig. 2,
Table 2). The intraclass correlation coeflicient, exceeding 95%

in all cascs, confirmed the high intra-observer repeatability of
the OCT measurements. No consistent bias was observed
(mean absolute difference between observations ranging
between 0.0-1.8%).

Good agreement was also found between obscrvers for
measures of strut apposition, with narrow limits of agreement
on the Bland-Altman plots. Repeatability cocfficients ranged
between 6.6—10.8%, with intraclass correlation coefficients
exceeding 91%. No consistent bias was observed (mean
absolute difference between observations ranged between
1.2-3.5%).

2.2. Sorut tissue coverage

Sixteen patients underwent OCT evaluation of late stent
strut tissue coverage at a mean follow-up 4.7+2.8 months
from stent implantation. Clinical, angiographic and proce-
dural characteristics of this population are also depicted in
Tablc 1. Mean intimal thickness for observers 1 and 2 was
169.6 um and 175.5 pm, respectively. The Bland-Altman
plots demonstrated a low intraobserver variability for intimal
thickness, with no bias (Fig. 3). The repeatability coefficient
was 26.7 pum, with a high ICC (98.6%). A high degree of
agreement between different observers was also found.
Limits of agreement were narrow and the repeatability
coefficient was 24.1 pm. ICC was very high (99.6%).

3. Discussion

This is the first systematic study to evaluate inter and intra-
observer variability for both acute stent apposition and late
tissue stent strut coverage using OCT. With its high resolution,
OCT permits a detailed assessment of coronary structures
while giving unique insights into tissue responses following
stent implantation. Qur study shows that OCT analysis gives
highly reproducible data for both the assessment of acute stent
strut apposition and late strut tissue coverage.

3.1. Stent strut apposition

‘Untif recently, IVUS has been the gold standard for the
assessment of acute and lale stent strut apposition. Many
studies have examined the implications of incomplete stent
apposition with some showing no relation to adverse events
[12,13] while others finding a link with in-stent restenosis
and stent thrombosis |[14-16]. Such inconsistencies are
likely explained by the known limitations of IVUS, namely
its low resolution (100 um) and the presence of artifacts.
OCT uses near infra-red light with 10 times higher resolution
than TVUS. This unique imaging modality gives precise
quantification of stent struts and their relation to the vessel
wall without the artifacts associated with echo.

The infra-red light used by OCT is, however, unable to
penetrate metal, thus producing dorsal shadowing behind the
endoluminal aspect of the stent struts. As a result, when
evaluating strut apposition, the additional thickness of the
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Fig. 2. Bland-Aluman plots of intraobserver variabiliry.

strut must also be taken into account (including the metal and
polymer thickness) when assessinyg the distance betwcen the
strut and the intima. Moreover, position of the intima behind
the strut of interest must be deduced from the adjacent
intimal border, which is shadow-frec. Despite these limita-
tions of OCT, the low inter and intra observer variability
found in this study reflects the high definition of this
technology for microstructures such as stent struts.

The classification of strut apposition used in this study
was previously proposed by our group (9] (Fig. 1). The
rationale of this classification into “embedded”, “protruding™
and “malapposed” derives from the concept that struts buried
into the intima {embedded) have a lower % exposed surface
10 flow and a2 higher probability of being covered by the
intima in a timely fashion. Protruding swuuts, although in
contact with the intima, have a higher % of exposed surface
area to blood, which may affect local flow dynamics and
potentially lead to delayed tissue coverage. Malapposed
struts arg not in contact with the intima, with 100% of their

surface exposcd to blood flow, possibly resulting in very
delayed or no intimal coverage. This may have a bearing
both on short and long-term risk of stent thrombosis, given

Table 2
Reproducibility coefficient and intraclass correlation coefficient (expressed
as %o).

Reproducibility coefficient  ICC 93%Cl

Acute strut apposition

Intra-observer
Embedded 9.2% 97.8%  93.5-992%
Prouuding 1.5% 98.4% 952 -994%
Malapposed 5.1% 949%  835-983%
Inter-observer
Embedded 10.8% 98.3% 951 ~ 99.4%
Protuding R.6% 97.3% 922 -99.1%
Malapposed 6.6% 91.3% 758 -97.0%
Neointimal tissuc coverage
fntra-observer 26.7 um 99.4%  98.6 — 99.8%
Inter-observer  24.1 ym 99.6%  98.8 - 99.8%

1CC-intraclass coefficient, Cl-confidence interval.
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that post-mortem studies have shown a cleur link beiween
malapposed struts, lack of tissue coverage and stent
thrombosis [15.17}]. This study showed a very high degree
of inter and intraobserver agreement using the above
classification. Serial OCT studies with long-term follow-up
are needed demonstrate the clinical relevance of acute strut
apposition classified in this manner.

3.2. Stent strut tissue coverage

OCT is likely to become the new gold standard for
assessing stent tissue coverage in-vivo. Several studics have
recently been published highlighting the application of OCT in
the detection of stent tissue coverage at follow-up. Matsumoto
ctal. [1%] studied 34 patients following sirolimus-etuting stent
(SES) implantation. The mean necointima thickness was
525 pm. We found comparable intra and interobserver
variability to Matsumoto et al., despite a much higher mean

neontimal thickness (170 in our study versus 52), likely due to
the use of different stent types. The low variability is
reassuring, given the potential application and importance of
tissue coverage to the clinical setting, with studies having
found a link between delayed or incomplete endothelialization
and stent thrombosis [19,20].

3.3. Clinical implications

When considering the valuable information gained from
OCT, in particular its ability to detect minute tissue coverage
over stent struts in-vivo, the intense interest now shown in
this field 1s understandable. OCT is fast becoming an integral
component of large clinical stent trials in an attempt to assess
tissue coverage and possibly address the incidence of
incomplete sient endothelialization in different stent types.
Knowledge of intra and interobserver variability of OCT
measurcments is essential when designing such trials and
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when considering OCT findings as a surrogate marker of
possible late thrombosis.

3.4. Limitations

Even though our study included a limited number of
patients, a very large number of struts were examined using a
highly sensitive imaging modality, resulting in very small
intra and interobserver variability. Given the relatively recent
introduction of OCT for the coronary circulation, only one
system with its proprietary analysis software is currently
available. Measurements of apposition and intimal tissue are
currently performed manually, and are thus extremely time-
consuming. In the near future, developments in analysis and
data systems will sce the extension of TVUS based analysis
packages to OCT data. New semi-automated or automated
software will be developed and will need to be validated
against the current proprietary software. Furthermore, until a
precise threshold for the percentage of struts malapposed
within a stent is defined by large series of patients
undergoing serial OCT, the clinical relevance of the intra
and interobserver variability found in our study will remain
unclear. Regardless, a high degree of intra and interobserver
agreement was present for all measures of apposition.

4. Conclusions

Low intra and intcrobserver variability can be expected
when analyzing intracoronary derived OCT data for stent
strut apposition and intimal coverage. This supports the
validity of OCT as a clinical and research tool in the setting of
intracoronary stent imaging.
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Rapidly Progressing Aneurysm of Infected Thoracic Aorta
with Pseudoaneurysm Formation
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Abstract

A 60-year-old man presented with chest discomfort with fever and high C-reactive protein (CRP). Chest
computed tomography (CT) disclosed a mediastinal soft tissue swelling originating from the aortic arch, and
gallium-67 single-photon emission CT revealed intcnse uptake in the same region. We initially suspected me-
diastinitis and/or a thoracic aortic infection. Antibiotics improved his symptoms and CRP levels. However, a
follow-up CT scan 33 days later, revealed an aortic arch aneurysm and the patient was diagnosed with infec-
tive aortic aneurysm. Here, we report a rare case of a rapidly progressing aneurysm of infected aorta aortic

infection with pseudoaneurysm formation.

Key words: infected aneurysm, gallium scintigraphy, computed tomography, SPECT/CT
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Introduction

Infection of the aorta is rare and difficult to treat, and it is
associated with significant mortality. The key to survival is
early diagnosis followed by intensive treatment with appro-
priate antibiotics and prompt surgical intervention. An im-
mediate diagnosis should be pursued based on computed to-
mography (CT). Fusion images obtained from CT and
gallium-67 citrate (Ga-67) single-photon emission CT
(SPECT) are also useful in confirming the location of an in-
fected aorta. Here, we present a rare case of a rapidly pro-
gressing aneurysm of infected thoracic aorta associated with
pseudoaneurysm formation.

Case Report

A 60-year-old man with diabetes mellitus, hypertension,
and a history of radiation therapy for laryngeal cancer was
admitted initially to another hospital because of chest pain,

high fever of unknown origin, and high C-reactive protein

- (CRP) concentration. Despite a few days of intravenous anti-

biotic treatment for the bacterial infection with unknown
foci, the fever and CRP concentration remained unchanged.
Owing to persistent fever, the patient was referred to our in-
stitution for further evaluation and treatment. On admission,
he complained of having had chest discomfort during the
preceding week. On initial examination, his body tempera-
ture was 38.3C, blood pressure was 166/87 mmHg, his
heart rate was 110 beats/min, and respiratory rate was 28
breaths/min. The oxygen saluration was 98%. Physical ex-
aminations revealed no remarkable signs. A chest radiograph
revealed a mild widening of the mediastinum (Fig. 1) and
an electrocardiogram showed sinus tachycardia and left ven-
tricular hypertrophy. Laboratory studies, summarized in Ta-
ble 1, revealed leukocytosis with a white blood cell (WBC)
count of 13,390 cells/uL. (91% ncutrophils, 3% lymphocytcs,
and 4% monocytes) and a CRP concentration of 30.7 mg/L.
Chest CT disclosed a mediastinal soft tissue swelling origi-
nating from the aortic arch with upper mediastinitis
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(Fig. 2A). We suspected mediastinitis and/or thoracic aortic
infection as an inflammatory cause. A transthoracic echocar-
diogram revealed no evidence of infective endocarditis and a
gastroscopy revealed no particular finding of mediastinitis.
Empirical treatment with ceftriaxone 2 g/day and vancomy-
cin (VCM) 1 g/day and strict control of serum blood sugar
level were initiated parenterally. Ga-67 scintigraphy showed
abnormal accumulation at the same site. We also performed
a Ga-67 SPECT and fused the images with his chest CT im-
ages (Fig. 3), which supported the notion that this rcgion
was the source of the inflammation. The infectious parame-
ters gradually improved after a few days, and the patient’s
symptoms also showed improvement. On day 14 of hospi-
talization, a follow-up chest CT showed that the swelling of
the aortic arch had reduced (Fig. 2B). We continued the an-
tibiotics and on day 30, the patient complained of slight
back pain. On day 33, follow-up chest CT showed an aortic
arch ancurysm that had developed rapidly (Fig. 2C). In ad-
dition, magnetic resonance imaging (MRI) showed a saccu-
lar aneurysm at the aortic arch (Fig. 4), therefore the patient
was diagnosed to have infective aortic arch aneurysm. We

Figure 1.

Chest X-ray on admission,

tried to conduct strict blood pressurc control and continued
the antibiotic therapy. We also changed VCM to linezolid as
it is thought to have better tissue distribution and is more
suitable for patients with renal dysfunction. However, on
day 40, another follow-up chest CT revealed the progressive
enlargement of the aortic arch aneurysm compared with that
observed one week previously (Fig. 2D). We decided to per-
form immediate surgery when the signs of impending rup-
ture were proven on CT. A preoperative aorta-coronary angi-
ogram showed normal coronary vessels. Thereaftcr, on day
50, partial aortic arch replacement was performed (Fig. 5).
The aneurysm was saccular in shape and had a punched-out
orifice, a very thin wall, and a thick mural thrombus, there-
fore we diagnosed this saccular aneurysm was pseudoaneu-
rysm. During surgery, the infected aortic tissue was de-
brided, and the infected area was found to be more wide-
spread than that indicated by CT imaging. In addition, a
mycotic pseudoaneurysm was also noted in the arch region,
because a descending aorta-lo-aortic arch prosthelic interpo-
sition graft was implanted and connected to the innominate
artery smoothly. The patient’s blood cultures and resected
tissue cultures tested thereafter were negative. A pathologi-
cal exam revealed an atheroma that had been deposited by
cholesterin on an aortic wall. The adventitial site exhibited
fibrosis, hyperplasty of small vessels, and neutrophil infiltra-
tion, but no bacterial colony was apparent.

The postoperative course was uneventful. After surgery,
antibiotics were administered with ampicillin sodium/sulbac-
tam sodium 3 g/day and linezolid 1,200 mg/day for 3 wecks
intravenously, and then linezolid 600 mg/day for 3 weeks
orally. The patient’s overall condition remained good and he
was discharged 44 days after the surgery. He has remained
in a stable condition for a year after surgery.

Discussion

Here, we present a casc of rapidly progressing ancurysm
of infected thoracic aorta with pseudoaneurysm formation,
which resolved after intensive antibiotic therapy and surgical
therapy. Infected aorta is an uncommon though potentially
devastating condition with only 0.7-2.7% of all aortic aneu-

Table 1. Laboratory Findings on Admission
Hematology Biochemistry
WBC 13390 cells/uL AST 65 TIUL
RBC 459 x10* cells/ul ALT 70 UL
Hb 135 gidL LDH 213 UL
Ht 38 % CK 28 [TUL
Plat 34 x10* platclets/ul. BS 335 mg/dlL
CRP 30.7 mg/dL
Cm 0.9 mg/dL
Blood culture  (-) BUN 14 mg/idL
UA 14 mg/dL
T-Cho 211 mg/L
Na 132 mEq/L
K 4.2 mEq/L
Cl 94 mEg/L
HbAIC 113 %
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