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Background: Post-implantation syndrome (PIS) is defined as non-infectious continuous fever and a
concomitant rise in inflammatory markers shortly after endovascular aortic repair. PIS occurrence after
hybrid procedures, such as the frozen elephant trunk (FET) technique, has not been adequately investigated.
The current study aims to define the incidence of PIS after the FET and to identify possible risk factors
associated with its occurrence.

Methods: The clinical charts of 59 patients undergoing the FET between February 2015 and April 2020
were reviewed retrospectively. The occurrence of PIS was defined as the presence of fever (>38 °C lasting
longer than one day during the hospitalisation) and leucocytosis (white blood cell count >12,000/pL).
Patients with concomitant conditions possibly leading to fever and/or leucocytosis were excluded. Beside
demographic and procedure-related data, serum/plasma inflammatory markers were evaluated before surgery
and daily up to seven days postoperatively. Computed tomography scans (CT) were examined to calculate
the volume of pre-existent and new-onset mural thrombus after the FET.

Results: Thirty-eight patients met the inclusion criteria. The study cohort was divided into two groups
based on the occurrence of PIS (17 cases; 44.7%). Patients with PIS were significantly younger than those
without PIS (53.5+8.9 vs. 62.5£9.6 years; P=0.005). Female patients were less likely to develop PIS (5.2% ws.
26.3%, P=0.018). Patients with PIS had a higher volume of new-onset thrombus in the postoperative CT
(P<0.001). Patients treated for post-dissection aneurysm had, postoperatively, significantly more thrombus
material developed in a false lumen (P=0.02). Among the PIS markers, CRP (C-reactive protein) levels on
the third postoperative day were independently associated with the volume of new-onset thrombus (P=0.011).
After multivariate analysis, the volume of new-onset thrombus (P=0.028) and age (P=0.036) remained the
variable associated with a statistically significant increased incidence of PIS.

Conclusions: PIS can occur after the frozen elephant trunk procedure. The volume of new-onset
thrombus seems to be associated with an increased incidence of PIS. These findings need to be confirmed in

larger patient cohorts.
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Introduction

In the last decades, the frozen elephant trunk (FET)
technique has gained increasing popularity for the
treatment of patients with complex thoracoabdominal aortic
pathologies involving the aortic arch and the descending
aorta (1). The peculiarity of this hybrid technique lies in
its combination of an open and an endovascular approach
ensuring reduced operative trauma when compared to
extensive thoracoabdominal open aortic surgery (2). The
use of a hybrid prosthesis consisting of a distal stent-
bearing segment and of a branched vascular tube for the
reconstruction of the aortic arch allows a staged aortic
repair in the case of extensive aortic disease, and reduces the
risk of intra- and perioperative complications (3).

Post-implantation syndrome (PIS) is a well-known
clinical entity after endovascular repair. It was first described
by Velazquez er al. (4) and is defined as continuous fever
despite antimicrobial therapy with a concomitant rise of
inflammatory markers shortly after endovascular aortic
repair (EVAR). PIS has been observed in nearly one-
third of EVAR patients and is believed to be transient and
harmless in most cases. The length of stent graft implanted,
its composition, as well as the volume of new-onset mural
aortic thrombus have been identified as possible risk
factors promoting the occurrence of PIS (5,6). The exact
pathophysiology of PIS and its effects on long-term clinical
outcomes remain unclear. Furthermore, its effect on patient
outcomes is a concern because it may lead to prolonged
hospitalisation (7-10).

PIS as a clinical entity after using the FET technique
has not been clearly investigated. The current study aims
to define its incidence after using the FET in patients
undergoing extensive aortic replacement, and to identify
possible triggering factors. We present the following
article in accordance with the STROBE reporting checklist
(available at https://dx.doi.org/10.21037/jtd-21-398).

Methods
Study design and patient population

This was a single-centre, retrospective, observational
study on a total of 59 consecutive patients who underwent
aortic replacement using the FET technique between
February 2015 and April 2020. The study was conducted in
accordance with the Declaration of Helsinki (as revised in
2013). The study protocol was approved by the local ethics
committee (Ethik-Kommission Muenster, protocol number
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2018-506--S) and individual consent for this retrospective
analysis was waived.

Patient demographics, comorbidities, intraoperative data
as well as pre- and postoperative computed tomographic
angiogram (CTA) findings (maximum aortic diameter,
volume of mural thrombus) and vital parameters were
analysed. Body temperature was recorded every eight
hours during the entire duration of hospitalisation. Bladder
temperature was preferentially used for the data analysis.
In cases where bladder temperature measurements were
unavailable, tympanic measurement was used. White
blood cell count (WBCC), procalcitonin (PCT) and serum
C-reactive protein (CRP) levels were assessed serially
one day before surgery and daily during the first seven
postoperative days. The results of the microbiological
cultures obtained during the postoperative period were also
analysed.

Exclusion criteria

Patients on treatment with glucocorticoid or
immunosuppressive drugs at the time of treatment and
patients affected by malignant tumour, pre-existing
traumatic injuries (major trauma or other surgery
during the two weeks before) were excluded from the
study. Furthermore, patients who died during the first
postoperative week, patients who underwent early revision
as well as patients with a diagnosed infection focus were
excluded from the study cohort (Figure I).

The FET technique

The FET technique has been described early (11). A
prophylactic antibiotic (Cefazolin, 2 g) was routinely
administered to all patients before and after the procedure
(for 24 hours). Surgery was performed under moderate
hypothermic (28 °C) circulatory arrest and selective bilateral
antegrade cerebral perfusion. Near-infrared spectroscopy
was used to monitor cerebral tissue oxygenation. After
median sternotomy, an antegrade extracorporeal circulation
connection via cannulation of the right subclavian artery
was initiated. Myocardial protection was achieved using
retrograde blood cardioplaegia. After distal transection of
the aortic arch the Thoraflex™ Hybrid Plexus Prosthesis
(Vascutek, Terumo Aortic, Inchinnan, Scotland) was
positioned in the descending aorta. The stent-graft size
was determined according to the maximal diameter of the
lumen of the descending aorta on preoperative CT scans.
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59 patient were treated with total arch replacement
with frozen elephant trunk between february 2015
and February 2020
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Figure 1 Flow diagram of the inclusion process. PIS, post-implantation syndrome.

After completion of the distal anastomosis in zone 3, aortic
arch vessel reconstruction was performed under reinitialised
perfusion of the lower body. All patients were treated by the
same cardiac surgeon.

PIS definition

PIS was defined as follows: (I) the presence of fever during
hospitalisation defined as body temperature higher than
38 °C lasting over one day during hospitalisation, with onset
in the first 24 hours after surgery, and (II) leucocytosis
(WBCC >12,000/uL) (6).

Thrombus volume measurement

Pre- and postoperative ECG-gated computed tomography
angiograms (CTAs) were used to perform thrombus
volumetric measurements. First, a multiplanar reconstruction
of the CT angiograms was performed with the use of the
Aquarius iNtuition software (TeraRecon Inc, Foster City, CA,
USA). Second, after curved planar reformation, a centreline
was automatically generated and manually corrected in the
true lumen and then after selection of the preset function
for volume measuring, the false lumen and true lumen were
divided automatically from the software by detecting the level
of contrast medium enhancement. The area of thrombus
material and true lumen volumes were measured manually
and separately from the left subclavian artery to the celiac
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trunk in each CT slice. In the end, the volume of thrombus
material (cubic centimetres) was measured automatically
due to the addition of all marked thrombus areas together.
Preoperative chronic mural thrombus and the postoperative
total volume of thrombus were measured in the venous
phase. The new-onset thrombus volume was obtained
by subtracting the preoperative chronic mural thrombus
measured volume from the postoperative total thrombus
measured volume (11). Previous volume rendering methods
are shown in Figure 2.

Statistical analysis

Continuous variables are expressed as mean + standard
deviation for parametric data and median with interquartile
range for non-parametric data, whereas dichotomous
variables are presented as crude numbers and percentages.
Comparisons of continuous variables were performed
using a Student t test for normally distributed variables,
and a Mann-Whitney U test for non-normally distributed
variables. A chi-square test or Fisher's exact test was used
for categorical variables. In addition, correlations between
the measured variables in each group were analysed using
Pearson’s correlation method. A multivariate regression
analysis with significant variables was performed. A
P value of <0.05 was considered statistically significant.
All statistical analyses were performed using SPSS
Statistics for Windows version 26.0 (IBM Corp., Armonk,
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Figure 2 Exemplary CT displaying curved planar and straight multiplanar reconstruction: (A) centreline in the true lumen has been

generated, (B) the area of thrombus has been selective marked and measured separately and manually for each CT slice (marked grey area), (C)

the volume of thrombus was measured automatically due to the addition of all CT slices together.

NY, USA).

Results

During the study period, 59 patients underwent a FET
procedure. Based on the study recruitment criteria,
21 patients were excluded due to chronic glucocorticoid
therapy (n=2), known malignant tumour (n=1), secondary
cause (n=6) postoperative bleeding, reoperation or revision
(n=06), or fever of infectious aetiology (n=6). Thirty-eight
patients (58.5£10.2 years, 68.5% men) were included in the
study. Among these 38 patients, 17 (44.7 %) met the criteria
for postoperative PIS (Figure 1).

Patients with PIS were significantly younger than those
without PIS (53.5+8.9 years vs. 62.5£9.6 years; P=0.005).

© Journal of Thoracic Disease. All rights reserved.

Interestingly, female patients were less likely to develop
PIS (5.2% wvs. 26.3%, P=0.018). There were no significant
differences between the PIS and non-PIS groups regarding
the incidence of known atherosclerotic risk factors, as well
as chronic kidney disease and smoking status. Furthermore,
patients treated due to a chronic aortic dissection (post-
dissection aneurysm) developed PIS significantly more
often than those who were treated due to an isolated aortic
aneurysm (P=0.026). There were no significant differences
between the two groups in terms of acute aortic dissection
(Tible 1).

The length of the procedure, ICU stay and in-hospital
stay at our institution were longer for patients who
developed PIS; however, there was no statistically significant
difference between the two groups (Table 2). CTA was
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Table 1 Baseline characteristics of the study population divided according to the presence of PIS
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Variables Total (n=38) PIS (n=17) Non-PIS (n=21) P value
Demographic characteristics
Age (years) mean + SD 58.5+10.2 53.5+8.9 62.5+9.6 0.005*
Female gender, n (%) 12 (31.5) 2(5.2) 10 (26.3) 0.018*
Type of aortic pathology
Acute dissection 19 (50.0) 9(23.7) 10 (26.3)
Post dissection aneurysm 10 (26.3) 7 (18.4) 3(7.8) 0.026*
Aneurysm 9(23.7) 1(2.6) 8 (21.1)
Max. diameter 65.7+2.5 63.5+4 67.4+3.2 0.461
Medical history, n (%)
Hypertension 30 (78.9) 13 (34.2) 17 (44.7) 0.541
Previous stroke/TIA 4(10.5) 1(2.6) 3(7.8) 0.942
COPD 8(21.1) 4 (10.5) 4(10.5) 0.241
Coronary artery disease 8(21.1) 5(13.1) 3(7.8) 0.832
Chronic heart disease 3(7.8) 2(5.2) 1(2.6) 0.731
Current/previous smoker 17 (44.7) 7 (18.4) 10 (26.3) 0.815
Atrial fibrillation 6 (15.7) 1(2.6) 5(13.1) 0.826
Chronic kidney disease 11 (5.2) 7 (18.4) 4 (10.5) 0.167
Diabetes mellitus 2(5.2) 1(2.6) 1(2.6) 1
Medication treatment, n (%)
3-Blocker 21 (55.2) 10 (26.3) 11 (28.9) 0.691
Aspirin 9 (23.6) 5(13.1) 4(10.5) 0.453
Anticoagulation (Heparin) 7 (65.2) 3(26.3) 4 (28.9) 1
Statins 7 (18.4) 5 (13.1) 2(5.2) 0.112

COPD, chronic obstructive pulmonary disease; TIA, transient ischemic attack; SD, standard deviation; *Statistically significant P values.

performed for all patients before discharge, after a mean
time of 4.3+4.0 days.

For the thrombus volume, 62 measurements were
obtained starting from the left subclavian artery and ending
just proximally to the celiac trunk. Twenty-eight patient
CTAs were evaluated for acute dissection, 18 for chronic
dissection/post-dissection aneurysm and 16 for non-
dissection aneurysm. The volume of new-onset thrombus
was significantly higher in patients with PIS (P<0.001),
whereas no statistically significant difference was found
in the volume of preoperative chronic mural thrombus
between patients with and without PIS (7zble 2). In
addition, patients treated for chronic aortic dissection (post-
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dissection aneurysm) had, postoperatively, significantly
more thrombus material developed in the false lumen
(P=0.02). The partial thromboplastin time (PTT) value was
significantly higher in the PIS group preoperatively and on
the seventh postoperative day. No statistically significant
differences between the PIS and non-PIS groups in terms of
coagulation factors were detected (Tables 1 and 2). Patients
in the PIS group received significantly more antibiotics
(P=0.028) and antipyretics (P=0.001) (Zable 2).

On the first postoperative day, 12 patients in the non-
PIS group developed a body temperature higher than 38 °C,
lasting less than 24 hours. The duration of postoperative
fever was significantly higher in the PIS group than in the
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Table 2 Baseline characteristics and procedural data

Variables/Parameters Total (n=38) PIS (n=17) Non-PIS (n=21) P value

Procedure characteristics (mean + SD)

OP duration (hours) 5.5+1.2 5.8+1.6 5.3+0.7 0.232
ICU stay (days) 8.9+5.7 10+5.9 8+5.4 0.271
In-hospital Length of stay (days) 15.5+1.2 16.1+4.9 15.3+8.1 0.717
Length of FET stent graft 116.2+23.7 111.7+£21.8 120+25.1 0.294

Thrombus volume measurement (cm®), median (range)
Pre-operative mural thrombus 10.2 (3-408) 10 (3-340) 15 (5.1-408) 0.078
Post-operative new-onset thrombus 23 (70-376) 89.8 (9.5-376) 3 (0.7-68) <0.001*
New-onset thrombus (cm®), median (range)
Acute dissection 33.2 (10.3-59.4) 58.5 (23-89.8) 18.6 (5.4-40.9) 0.08
Post dissection aneurysm 110 (49-153.1) 134 (102.2-211.3) 20.1 (18-20.1) 0.02*
Platelet count (x1,000/uL), median (IQR)

Preoperative 197 (169-273) 209 (169-252) 188 (162-300) 0.862
3. Postoperative day 109 (77-150) 113 (106-145) 102 (65-159) 0.13
5. Postoperative day 178 (126-205) 181 (168-212) 166 (113-202) 0.208
7. Postoperative day 253 (191-336) 250 (241-339) 254 (181-336) 0.679

Partial Thromboplastin Time (second), median (range)

Preoperative 36.5 (32-38) 38 (35-40.5) 35 (32-38) 0.047*
3. Postoperative day 42 (36-44) 43 (38-47) 40 (34-45) 0.20
5. Postoperative day 38 (34-43) 41 (37-48) 38 (29.7-41) 0.06
7. Postoperative day 37 (34-41) 40 (36-58) 35 (29-38) 0.009*

International normalized ratio (INR), median (range)

Preoperative 1.1 (1-1.2) 1.1 (1-1.2) 1(1-1.1) 0.26
3. Postoperative day 1.1(1-1.2) 1.2(1.1-1.2) 1(0.9-1.2) 0.08
5. Postoperative day 1.1(1-1.1) 1.1(1-1.2) 1(1-1.1) 0.06
7. Postoperative day 1.1 (1-1.2) 1.1 (1-1.3) 1.1 (1-1.2) 0.079

Medication treatment, median (range), n (%)
Antipyretic (days), median (IQR) 1(1.5-4.2) 3 (1.5-5) 0.00 (0.00-1) 0.001*
Antibiotic, n (%) 9 (23.07) 7 (18.4) 2 (5.26) 0.028*

*, statistically significant P values. ICU, intensive care unit.

non-PIS group (4.9£0.38 vs. 0.6+0.17 days, P=0.007), but The temperature increased in the PIS group rapidly and

there were no significant differences in the time interval remained significantly higher over the next seven days after
between the index procedure and the onset of fever operation (Figure 3).

between the groups (7able 3). On the operation day and The development of leucocytosis in the PIS group
first postoperative day, body temperature, WBCC and CRP peaked rapidly within 24 hours, while CRP levels peaked
were not significantly different between the two groups. in the first 48 hours after operation. CRP concentration
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Table 3 Inflammatory markers
Parameters Total (n=38) PIS (n=17) Non-PIS (n=21) P value
Body temperature
Fever 29 (76.3) 17 (100.0) 12 (31.5)
Fever onset (POD) 0.6+0.58 1,2+0.14 0.6+0.17 0.671
Fever duration, day 2.5+2.4 4.9+0.38 0.6+0.17 0.007*
PCT (ng/mL), median (IQR)
3. Postoperative day 1.3 (0.4-3.6) 1.3 (0.4-5.3) 1.2 (0.3-3.7) 0.986
5. Postoperative day 0.4 (0.1-1) 0.6 (0.7-1.5) 0.4 (0.1-0.7) 0.364
7. Postoperative day 0.2 (0.1-0.5) 0.3 (0.1-1.6) 0.2 (0.1-0.3) 0.368
*, statistically significant P values. PCT, procalcitonin; IQR, interquartile range.
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Figure 3 Graphic representation of the median measures of body temperature (A), WBCC (B) and CRP (C) in the PIS and non-PIS group.
Middle line (red line) shows the cutoff value of 12.000 WBC (B) and 38 °C temperature (A). *, significant difference between groups (P<0.05);
**, high significant difference between groups (P<0.001). PIS, post-implantation syndrome; WBCC, white blood cell count; CRP, C-reactive

protein; WBC, white blood cell.

was significantly higher in the PIS group on the third and
fourth postoperative days than in the non-PIS group, while
the WBCC was significantly higher in the PIS group on the
second and from the fourth to the seventh postoperative days
than in the non-PIS group (Figure 3). Procalcitonin was not
significantly different between the two groups (Table 3).

The median volume of mural thrombus detected on the
preoperative CTAs was 10.2 cm’ (3-408) while the median
volume of new-onset thrombus after the procedure was

© Journal of Thoracic Disease. All rights reserved.

23 ecm’ (70-376). A statistically significant correlation was
found between the volume of new-onset thrombus and
CRP level on the third postoperative day (POD) (r=0.531;
P=0.003), as well as duration of fever (r=0.618; P<0.001), the
increase in WBCC on the fifth POD (r=0.432; P=0.019) and
on the seventh POD (r=0.456; P<0.017). After multivariate
analysis, only the correlation between the volume of new-
onset thrombus remained independently associated with the

CRP level on the third POD (B =0.488; P=0.011) (Table 4).
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Table 4 Correlation between the volume of new-onset thrombus and PIS markers
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Correlation Multivariate regression
Parameters
r P value B P value
Fever duration, day 0.618 <0.001* 0.263 0.168
CRP (mg/dL), 3. POD 0.531 0.003* 0.488 0.011*
WBCC (x1,000/uL), 5. POD 0.432 0.019* 0.144 0.463
WBCC (x100/pL), 7. POD 0.456 0.017* 0.219 0.220

*, statistically significant P values. PIS, post-implantation syndrome; CRP, C-reactive protein; WBCC, white blood cell count; POD, postope-

rative day.

Table 5 Multivariate analysis

Univariable analysis

Multivariate logistic regression

Variables

OR 95% ClI P value OR 95% ClI P value
Age (years) 0.901 0831-0.978 0.012* 0.734 0.54-0.980 0.036*
Volume of new-onset thrombus 1.056 1.015-1.099 0.007* 44.4 1.01-1.18 0.028*
Femal gender 0.147 0.027-0.808 0.027* 0.61 0.01-960 0.7
Type of aortic pathology 1.358 0.631-2.919 0.434 17 0.03-850 0.531
Aneurysm 0.102 0.011-0.920 0.042¢
Acute dissection 1.23 0.344-4.454 0.744
Chronic dissection 4.2 0.884-19.94 0.71

*, statistically significant P values. Cl, confidence interval; OR, odds ratio.

The following variables, which significantly differed
between the two study groups, were addressed in a
univariable analysis: age, gender, type of aortic pathology,
volume of new-onset thrombus. In the multivariate logistic
regression, the volume of new-onset thrombus (P=0.028)
and age (P=0.036) remained the variables associated with a
statistically significant increased incidence of PIS (Table 5).

Discussion

In the current study a positive association between increased
volume of new-onset thrombus and the occurrence of PIS
in patients undergoing the FET was detected.
Postoperative fever after cardiac surgery can result
from an infectious or non-infectious aetiology. Previously
described causes of non-infectious postoperative fever
include surgical trauma, cardiopulmonary bypass, bleeding,
transfusion reaction and drug reactions (12). PIS as a
source of fever of non-infectious aetiology after the FET
has not yet been investigated. To identify patients with PIS

© Journal of Thoracic Disease. All rights reserved.

could reduce the possible empirical use of antibiotics and
of invasive imaging in order to rule out possible infectious
processes.

The definition of PIS is variable in the current literature
(6,13-16). In the remaining cohort, the occurrence of PIS
was hypothesised by the presence of fever (>38 °C lasting
longer than one day) and leukocytosis (white blood cell
count >12,000/pL). In the present study, a substantial quote
of the patients met the criteria for postoperative PIS, with
an estimated incidence of 44.7% (n=17). In the literature
referring to endovascular procedures, PIS incidence varies
from 15.8% to 34% after TEVAR (thoracic endovascular
aortic repair) and from 14% to 60% after EVAR. This
variability is due to the different diagnostic criteria and
definitions used (6,13-16). Some authors use as criteria the
development of fever and CRP elevation using the cut-off
value of 10 mg/dL, while most use as criteria the occurrence
of fever (>38 °C) and leucocytosis (>12,000/pL) (5,6,17-20).
In our study, the CRP levels remained higher than 10 mg/dl
within the first five days after a major operation such as
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sternotomy and aortic arch replacement using the FET
technique. PIS was defined by the presence of leucocytosis
(>12,000/pL) and fever (>38 °C) lasting longer than one
day, with onset in the first 24 hours after surgery; patients
with an infection focus or at risk for non-infectious fever
(postoperative bleeding, reoperation or revision after the
FET) were excluded.

The pathophysiology underlying PIS is not well
understood and the relation of this systemic inflammatory
response with patient outcomes has not been established.
PIS causes prolonged hospitalisation and difficulty in
postoperative recovery, although most of the cases are
known to be benign and self-limiting (9,15-17). In our
study, we could not show any significant difference in
length of stay between PIS and non-PIS. This may be the
result of our policy of transferring treated patients early to
rehabilitation clinics. Several studies have reported that a
serious systemic inflammatory response after EVAR might
result in a lower quality of life (21). Nano ez al. (21) reported
that patients with postoperative PIS felt significantly more
limited in performing their daily physical activities and were
more emotionally discouraged and depressed about their
state of health than the group that did not develop PIS.

There are very few studies investigating the correlation
between the occurrence of PIS and aortic thrombus volume.
Kakisis et al. (7) reported that both the volume of new-
onset thrombus and the type of graft were independently
associated with the development of PIS in patients
undergoing elective EVAR. However, no significant
relationship was observed with the volume of chronic mural
thrombus.

The association between increased inflammation and
thrombus volume reported by Kakisis et 2/ (7) and Lee
et al. (20) supports the possible role for sac thrombus in
PIS. The mechanisms behind the thrombosis of the false
lumen in the case of aortic dissections are varied. The so-
called “aortic remodelling” consequent to the endovascular
exclusion of the false lumen has been seen as the most
relevant factor triggering the occurrence and extension of
postoperative thrombosis (22-25). However, the extension
of concomitant atherosclerotic lesions, the changes of local
haemodynamics inside the aorta, as well as the activation
of or blood coagulation and haemolysis can be seen as
concurrent factors in activating the thrombotic reaction
after the FET and endovascular treatment in general (26,27).
In the current study, there were no statistically significant
differences in preoperative mural thrombus volumes
between PIS and non-PIS patients. The volume of new-
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onset thrombus remained the only variable associated with
a statistically significant increased incidence of PIS and
increased CRP level on the third postoperative day.

The stent-graft construction material appears to be
one of the major risk factors for the development of
PIS (8,16,17,28). The Thoraflex™ Hybrid prosthesis
consists of a proximal unstented sealed woven PET
(polyethylenterephthalat) tube with four integrated side
branches and a distal stented part made of polyester and
nitinol stents. The possible effects of different graft types
on the occurrence of PIS, postoperative fever and on
the increase of inflammatory markers have been widely
investigated. Most of the studies report a more frequent
occurrence of PIS in the case of stent grafts made of woven
polyester than in those made of ePTFE (8,16,17,28).
Arnaoutoglou et al. (6) found that the use of a polyester
endograft independently predicted PIS and was correlated
with an above 10 times higher risk for an inflammatory
response.

In the present study, the age of patients was an
independent predictor for PIS. Ker et /. (29) agree with this
concept of PIS as an immune reaction. As younger patients
have stronger immune reactions, more invasive strategies
and a longer aortic conversion can trigger a more extensive
immune reaction in these patients.

The current study showed that patients treated for
chronic aortic dissection (post-dissection aneurysm)
developed significantly more thrombus material in the false
lumen postoperatively compared to patients treated for
acute dissection. This could be related to remodelling of
the aorta after the Thoraflex hybrid prosthesis implantation
in the acute dissection group. This is supported by recently
published data demonstrating significant volume changes
in true lumen in the descending aorta after FET procedure
using the Thoraflex hybrid prosthesis (11). We were able
to show that use of the FET procedure for acute aortic
dissection leads to a statistically measurable increase in the
true lumen volume from the left subclavian artery to the
celiac trunk at the short-term follow-up examination (upon

discharge) (11).

Limitations

Among the limitations of the current study, its retrospective
character as well as its small sample size should be
mentioned. Furthermore, the etherogenity of the
pathologies treated (aortic aneurysm and acute/chronic
aortic dissections) may have influenced the occurrence of
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PIS. The retrospective design of the study did not allow us
to investigate the presence of other circulating inflammatory
markers such as interleukins and tumour necrosis factors,
in order to identify possible triggering pathways of PIS.
Furthermore, even though the two study groups did not
differ in terms of occurrence of concomitant pathologies
such as chronic kidney disease, active smoking and diabetes
mellitus, the possible influence of these proinflammatory
factors in determining a postoperative inflammatory
reaction cannot be completely excluded.

Conclusions

PIS can trigger non-infectious fever after the FET. In the
present study, the volume of new-onset aortic thrombus
was associated with the development of PIS. Prospective
studies on larger sample sizes possibly investigating the use
of different prostheses could lead to a better understanding
of the mechanisms, physiology and risk factors of PIS after
the FET.
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