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Abstract
Post-implantation syndrome (PIS) is a frequent complication after aortic dissection repair surgery, posing
significant risks to patient recovery and survival. We present a case report of a 62-year-old male who
underwent aortic dissection repair surgery and developed PIS. The patient exhibited symptoms of fever,
pain, and inflammation at the surgery site, along with increased levels of inflammatory markers. He was
managed with a combination of anti-inflammatory medications, pain management, and antibiotics, which
gradually improved symptoms over weeks. Our case highlights the importance of recognizing the potential
for PIS in patients undergoing aortic dissection repair surgery and employing timely interventions to
manage this condition.
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Introduction
As per the European Society of Cardiology Task Force and European cardiovascular mortality and morbidity
data, cardiovascular illnesses constitute a significant cause of mortality in the majority of industrialized and
developing nations. The significantly high cardiovascular mortality rate is due to aortic diseases. Acute
aortic dissection is a potentially fatal condition and very rare, with a one percent death rate every hour if left
untreated. According to the location and extent of aortic involvement, aortic dissection has been classified
as A type or B type by the Stanford classification [1]. The prognosis of acute aortic dissection has greatly
enhanced with advancements in medical and surgical interventions [2]. Chest discomfort, emesis,
diaphoresis, syncope, stroke, hypertension, cardiac failure, shock, and sudden cardiac arrest are all
symptoms and signs of aortic dissection [3].

Furthermore, fever may be prolonged in some acute cases, making it difficult to evaluate and confirm the
relation to acute aortic dissection. Similar issues were reported, correlating the unexplained febrile episodes
with acute aortic dissection. Post-implantation syndrome (PIS) was initially registered as a fever and
leucocytosis syndrome following the implantation of a stent graft in the aorta. The etiology of PIS is due to
the attribution of endovascular reconstruction to the systemic inflammatory reaction. There is a release of
various inflammatory markers like tumor necrosis factor alpha (TNF-α) and interleukin-6 (IL-6). This
inflammatory response could be triggered by endothelial dysfunction, indicating a synergistic relationship
between graft material and endovascular surgical approach [4]. The outcome of PIS in high-risk patients
(elderly with co-morbidities) is unknown despite the patients' good tolerance. Fatigue and fever are
symptoms of PIS, which are correlated to an upsurge in inflammatory biomarkers [5]. The type of
inflammatory markers and their cut-off values are still up for contention. In the literature, the triad
consisting of fever, leucocytosis, and increased C reactive protein (CRP) is usually used to define PIS.
Researchers used criteria of systemic inflammatory response syndrome, fever, and leucocytosis, which were
considered crucial indicators [6].

Case Presentation
A 62-year-old male patient with a history of hypertension presented to the emergency department with
complaints of chest pain and shortness of breath which is of sudden onset and aggravated by exertion
associated with sweating and palpitations in the past two hours. A general examination of the patient
suggested that he was afebrile on touch, pulse rate was 98/minute, blood pressure in the right-sided arm in
the supine position was 190/130mm Hg, the left arm was 180/120mm Hg, respiratory rate was 34/minute
abdomino-thoracic type, and pallor was present on examination. Cardiovascular, respiratory, and central
nervous system examinations revealed normal findings. Chest X-ray revealed a superior widened
mediastinum (Figure 1).
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FIGURE 1: Chest X-ray showing superior widened mediastinum

ECG revealed normal sinus rhythm with no evidence of myocardial ischemia and hematological
investigation was normal. Considering the possibility of aortic dissection, an emergency CT aortogram was
done which revealed mild dilatation of the proximal descending aorta with an internal intimal flap which
involves descending aorta just to the origin of the left subclavian artery favoring type B Stanford aortic
dissection and extending to involve thoracic aorta to abdominal descending aorta just close to the
diaphragm (Figure 2).
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FIGURE 2: (A) CT abdominal angiography anteroposterior view showing
aortic dissection distal to the left subclavian artery; (B) CT abdominal
angiography lateral view showing aortic dissection

In view of the type B aortic dissection, he was started on beta-blocker (intravenous labetalol followed by oral
long-acting metoprolol). With this, his BP decreased to 130/90mmHg and his pain also started to decrease. A
detailed history was taken at this point, revealing a similar disease in his father, who died of the disease.
Hence, the possibility of a genetic cause of aortopathy was kept as a possibility and was planned to be
evaluated. But the next morning, he developed a sudden severe tearing type of chest and back pain and
developed hypotension and tachypnea, tachycardia with bilateral crepts, and hypoxia. There was an early
diastolic murmur at the base of the heart suggestive of aortic regurgitation. A bedside echo was done, which
revealed aortic dissection from the aortic root extending across the arch into the descending aorta.
There was also severe aortic regurgitation. Considering this patient was immediately taken for surgical
repair, an intraoperative dissection flap was noted extending from the aortic valve to the descending aorta,
close to the diaphragm. Using the frozen elephant trunk graft technique, aortic reconstruction was done,
which involved the reimplantation of neck vessels into the arch and aortic bioprosthetic valve replacement
as well. Postoperatively, on day three, the patient developed febrile episodes along with pain close to the
surgical site. A possibility of surgical site infection was considered, and after sending labs like complete
blood counts, procalcitonin, CRP, blood culture, and wound swab culture, antibiotics were escalated to
meropenem, amikacin, and vancomycin to cover hospital-acquired infections. Laboratory investigations
showed an elevated white blood cell count and C-reactive protein levels. There was leukocytosis (total
leukocytes count (TLC) 15000/cumm) and CRP was elevated (25 mg/dl) but repeated blood cultures, urine
cultures, and wound swabs were negative. Despite antibiotics, the fever persisted. D-dimer was elevated.
Considering this, PIS was diagnosed based on the patient's clinical presentation and laboratory findings.
Antibiotics were decreased, and the patient was started on anti-inflammatory medications. The anti-
inflammatory regimen consisted of high-dose steroids and nonsteroidal anti-inflammatory drugs (NSAIDs).

The patient's symptoms gradually improved over the course of the next two weeks. Followup laboratory
investigations showed decreased inflammatory markers (TLC 8000/cumm and CRP 1.5mg/dl), and the
patient's fever subsided. He was eventually discharged from the hospital and advised to continue with
outpatient follow-up. Hence, the clinical picture and lab reports were against the infectious etiology, and the
diagnosis of PIS was proven as not only the clinical status but also the inflammatory markers improved with
anti-inflammatory treatment despite discontinuation of antibiotics.

Discussion
PIS is a notorious complication following aortic dissection repair surgery that can lead to fatality. PIS can
have varied presentations, including fever, inflammation, and leukocytosis, which can significantly impact
the patient's recovery. The exact cause of PIS remains unclear, but it is assumed to be associated with the
inflammatory response after surgery.

Several studies have investigated the incidence of PIS after aortic dissection repair surgery. In a
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retrospective study of 38 patients who underwent a frozen elephant trunk procedure, the incidence of PIS
was 44.7% [7]. Another study of 74 patients who underwent thoracic endovascular aortic repair (TEVAR)
reported an incidence of PIS of 22.97% [8]. A more recent study of 149 patients found an incidence of PIS of
39% [9]. The wide range of reported incidence rates can be attributed to differences in patient populations
and surgical techniques used in these studies. Ibrahim et al. mentioned in their study that PIS occurred in
patients who underwent open frozen trunk procedures for type A dissection and ascending aortic aneurysms
[7]. Volevski et al. [8] have reported in their study that PIS occurred following TEVAR. The aortic pathologies
treated in their studies were aortic dissection type B, abdominal aortic aneurysm, and perforated aortic
ulcers. The above studies suggest that PIS is a common occurrence after aortic therapies. The type of
aortopathy (dissection vis e vis aneurysm) and the type of management (endovascular aneurysm repair
(EVAR) vis e vis TEVAR) have an impact on the occurrence of PIS, but it can occur in all the subtypes. As the
initial suspicion is of post-surgical infection, the patient is wrongly treated for many days without
improvement. Hence, it is imperative to keep the possibility of PIS in mind in these cases to avoid
unnecessary treatment and bring about recovery with proper treatment.

Various treatment strategies have been proposed to manage PIS, including anti-inflammatory drugs,
antibiotics, and pain management. The combination of high-dose steroids and NSAIDs has been shown to be
effective in reducing inflammation and pain associated with PIS [10]. The use of antibiotics is recommended
in cases of suspected infection, which can exacerbate the inflammatory response. In severe cases, surgical
intervention may be required to drain abscesses and remove infected tissue.

Several preventive measures have been suggested to reduce the risk of developing PIS. Minimally invasive
surgical techniques have been shown to reduce the incidence of PIS. Optimizing post-operative care, such as
early mobilization and respiratory physiotherapy, can also help prevent PIS [11].

Conclusions
PIS is a common complication after aortic dissection repair surgery and should be considered in patients
who develop fever and evidence of inflammation, especially when infection after the surgery has been ruled
out. Early recognition and management of PIS can significantly improve clinical outcomes and reduce
morbidity and mortality. Further research is necessary to develop more effective strategies for preventing
and managing PIS.
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