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Abstract 

The aim of the article is to introduce a new term in post-procedural events related to the procedure itself. All the Soci-
eties and Councils report these events as complications and they are divided in mild, moderate and severe or imme-
diate and delayed.

On the other hand the term error is known as the application of a wrong plan, or strategy to achieve a goal.

For the first time, we are trying to introduce the term “consequence”; assuming that the procedure is the only avail-
able and the best fit to clinical indication, a consequence should be seen as an expected and unavoidable occurrence 
of an “adverse event” despite correct technical execution.
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Introduction
According to the Cardiovascular and Interventional 
Radiology Society of Europe (CIRSE) Classification Sys-
tem for Complications, a complication or adverse event 
can be defined as any unfavorable and unintended sign 
(including an abnormal laboratory finding), symptom, or 
disease temporally associated with the use of a medical 
treatment or procedure that may or may not be consid-
ered related to the medical treatment or procedure [1].

In other words, the complication/adverse event is an 
unintended injury caused by medical management result-
ing in measurable disability, prolonged hospital stayed or 
death [2].

Different is the definition of “error”, defined by the 
National Academy of Medicine as “the failure of a 
planned action to be completed as intended or the use of 
a wrong plan to achieve an aim” [3].

Reason et  al. [4] suggested that an error is rarely the 
result of the action of a single one; instead, there is a 
complex interaction of events at multiple levels, as rep-
resented by the ’Swiss cheese model’. This indicates that 
there are typically multiple defenses and barriers to error 
and only if multiple error layers momentarily align, an 
opportunity for error is produced.

A term that should be introduced to complement the 
judgment of medical, and specifically of Interventional 
Radiology (IR)’s practice is that of “consequence”.

The consequence must be defined as something that 
happened and was predictable, nevertheless could not 
be avoided (because it was ’inherent’ in the procedure), 
despite the fact that the procedure was performed techni-
cally correctly and the procedure was “justified” in terms 
of indication, to which there are not better alternatives.
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Moreover, knowing that a consequence can happen and 
that it should not be considered a complication, in many 
cases there are precautions that can be taken before, dur-
ing or after the procedure to limit clinical manifestations 
and impact to the patient.

This article aims is to define the difference between 
“complication” and “consequence”

In the following paragraphs, the most common clinical 
scenarios will be analyzed, considering different anatomi-
cal districts, to identify conditions, which would be bet-
ter defined as consequences and not complications.

Before the procedure
The key to a successful IR procedure is a meticulous pre-
operative evaluation of the patient and planning of the 
intervention. Before any IR procedure, the Interventional 
radiologist (IRs) should review the patient’s clinical his-
tory and imaging examinations to select and propose 
the most appropriate procedure verifying indications 
and eventual absolute or relative contraindications. First 
of all, medical staff (including IRs) need to examine less 
invasive and/or more effective alternatives to achieve 
the set goal. Once it has been established that the inter-
ventional procedure is the best choice, according to the 
CIRSE standards of Practice recommendations, the 
IRs should discuss with the patient and/or the relatives 
to explain the procedure, the expected benefits and the 
potential risks, investigate any allergies, specify which 
medications would be administered to him and, finally, a 
written consent should be obtained [5]. During the con-
sultation is fundamental to inform the patient about the 
most common complications and their frequency. All 
clinicians, close to the patient during or after the proce-
dure, must be trained to promptly recognize and manage 
complications.

In most of the IR procedures, the pre-operative phase 
requires accurate scrutiny of the patient imaging to iden-
tify the target, choosing the best and safest approach, in 
case of failure to be promptly ready to reassess the plan 
with alternative strategies, and to be aware about the 
possible complications and how to avoid/manage them.

The IRs should also request and check patient’s pre-
procedural lab-tests, including platelet count, blood cell 
count, hemoglobin levels, and the coagulation profile 
(prothrombin time (PT), international normalized ratio 
(INR), activated partial thromboplastin time (aPTT)) [6].

Further targeted testing are conducted based on the 
patient’s clinical profile and the specific procedure being 
performed. Renal function is examined before proce-
dures requiring the injection of contrast medium, liver 
function tests establishing Child-Pugh class are necessary 
prior to liver procedures such as chemoembolization or 
ablations  [7].

When finally, the patient arrives in the angiographic 
suite, CIRSE Standards of Practice recommends follow-
ing a structured periprocedural phase. During the sign-in 
phase, interventional radiologists are advised to employ a 
safety checklist to confirm that all the before-mentioned 
pre-procedural steps have been done correctly. Prior to 
commencing any treatment, a member of the IR team 
(e.g., IRs, nurse, radiology technician, resident) should 
verify that the patient has adhered to fasting require-
ments, the presence of a functional peripheral venous 
access and, if necessary, the administration of antibiotic 
prophylaxis [5].

Pre-operative phase is fundamental in reducing human 
errors and increasing radiologists’ awareness of the possi-
ble obstacles encountered during an interventional radi-
ology procedure and being ready with countermeasures 
when complications arise.

Procedures
In the following paragraphs, the most common proce-
dures in which events that are commonly called com-
plications, but could be considered consequences, are 
reported.

Lung biopsy and ablation
Imaging-guided transthoracic biopsies or lung ablations 
are routinely performed in IR departments and are widely 
considered effective and safe procedures [8]. Albeit in 
literature the complication rates of these techniques are 
relatively variable, the most commonly reported adverse 
events after lung punctures for any occurrence are pneu-
mothorax and pulmonary hemorrhage [9].

Pneumothorax
A systematic review analyzed 23,104 cases of tran-
sthoracic CT-guided lung biopsy, with an incidence of 
pneumothorax of 25.9%, which required a chest drain 
insertion for symptomatic patients and for lung compres-
sions exceeding 50% of the total volume in only the 6.9% 
of cases [10]. The onset of pneumothorax during lung 
puncture is then a relatively common occurrence owing 
to the transit of the needle through the pleural space into 
an aerated tissue - the lung - with the formation of a pas-
sage connecting the two tissues. For this reason, pneu-
mothorax is a clinical entity that is only partly dependent 
on factors that can be modified and controlled, as a large 
single-cohort study demonstrated by stating that opera-
tor experience is only the third major risk factor for 
pneumothorax occurrence [11].

Risk factors for the development of pneumothorax 
after a lung puncture include male gender, no history of 
pulmonary surgery, and pulmonary emphysema; in par-
ticular, emphysema was significantly associated with the 
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need for a chest drain insertion, especially in the pres-
ence of conspicuous bullae [12]. Factors intrinsic to the 
target may also influence the pneumothorax rate: deep 
lesions (>2 cm), small (≤ 2 cm) lesions requiring a longer 
path to reach the target are factors resulting in a more 
complex and lengthy procedure [13]. The period in which 
the needle is inserted in the lung is defined as “dwell 
time”. Nevertheless, according to the current literature, 
there is no significant correlation between longer dwell 
times and an increased incidence of neither pneumotho-
rax nor bleeding, albeit is preferable to accurately plan 
the procedure and keep the dwell time as low as possible, 
since patients may start moving or talking after a pro-
longed time, increasing the risk of needle displacement 
and of peri-procedural complications [14]. Apart from 
these non-modifiable factors, there are a series of other 
situations that seems to relate to a higher rate of pneu-
mothorax that can be modified. Appel et  al. evaluated 
the impact of patient and lesion positioning on pneumo-
thorax rates, concluding that a lower incidence of both 
pneumothorax and hemoptysis after CT-guided lung 
biopsy was obtained by positioning the patient in a way 
that the lesion was below the trachea, reducing the likeli-
hood to damage vascular and respiratory structures near 
the upper tract airways [15]. This study also concluded 
that positioning the punctured lung in a dependent posi-
tion right after the procedure may further reduce the 
incidence of these complications, benefitting from the 
“sealing” effect of pressure on the access hole.

Another factor modifiable by the operator is the 
needle-pleural angle during puncture. Needle-pleural 
angles inferior to 80° have been associated with higher 
rates of pneumothorax, with the maximum incidence at 
an angle inferior to 50° [16]. For this reason, the gen-
eral advice is to try to be as perpendicular to the skin as 
possible during the procedure. Other maneuvers may 
reduce the incidence of potential complications [17], 
including rapid patient rollover, breath-holding tech-
niques, saline or hydrogel tract sealing, and autologous 
blood patches. The study points out that a regular saline 

tract sealant could fill the biopsy tract with a water seal, 
impeding air traveling from the alveoli to the pleural 
space [18]. Other techniques which significantly reduce 
the overall rate of pneumothorax and chest tube inser-
tion were the tract plug and blood patch.

Pneumothorax is also reported after percutaneous 
ablation of primary and metastatic pulmonary lesions 
[19]. Regardless of the technique utilized (cryotherapy, 
MWA, multipolar RFA), the use of multiple devices 
increases the risk of pneumothorax. Also for this pro-
cedure, potential patient-related and tumour-related 
risk factors were described: increased age, male gen-
der, no history of lung surgery and a greater number 
of tumours ablated. Overall, in about 50% of patients 
pneumothox does not require a chest tube.

Track ablation is a not recommended maneuver dur-
ing lung ablations in order to avoid bronchopleural fis-
tula [19].

Therefore, we can affirm that in  situations in which 
percutaneous lung biopsy/ablation represent the best 
and the only way (ie compared to trans-bronchial) to 
obtain the diagnosis or to treat the malignancy, there 
are patients and conditions in which pneumothorax is 
unavoidable . So a good interventional radiologist must 
be able to (Table 1):

– ensure the procedure is the best choice of treatment 
for an individual patient

– recognize the patient’s underlying pathology and risk 
factors

– carry out appropriate and complete pre-procedural 
planning

– be prepared to admit the patient to the hospital with 
or without insertion of a chest drain as required

– perform the procedure in the most rapid, safest and 
technically correct manner

– promptly manage a pneumothorax should one arise 
(including having a process in place to detect one and 
make a decision if drainage is required)

Table 1 Summary “how to do the best procedure”

Lung biopsy Lung 
ablation

Biliary 
drainage

Urological 
drainage

Embolization Abdominal biopsies, 
ablations drainages

Indication: best choice for the patient x x x x x x

Hystory: recognize underlying pathology and risk factors x x x x x x

Correct pre-procedural planning x x v x x x

Technique: most rapid, safest and technically correct x x x x x x

Be part of pre and post procedural management x x x x x x

Dialogue with the patient x x x x x x

Be ready to manage complications/consequences x x x x x x
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In such a situation as described above where a pneu-
mothorax is inevitable, this should be considered a 
consequence of a procedure that was deemed the 
best option for a particular patient regardless of the 
expected complication.

Pulmonary hemorrage
Pulmonary hemorrhage is another rather common 
occurrence during lung ablation or biopsy: in a large 
cohort featuring 1287 patients undergoing CT-guided 
biopsy with 18 or 20G needles, a rate of 41% of pulmo-
nary hemorrhage was observed, with only 0.4% cases 
requiring further treatment or hospitalization [20]. 
Higher-grade hemorrhages were observed in female 
patients with characteristics similar to the ones that 
were predisposed to pneumothorax, such as diffusely 
emphysematous lung, use of coaxial technique, lesion 
of small size (< 3 cm), and distant from the pleural 
surface. The choice of the needle for the biopsy has 
an important role in the prevention of hemorrhages. 
In fact, it has been reported that the employment of 
core needles with throw-length adjustable to tumor 
size could reduce bleeding risk and even though both 
tru-cut and end-cut needles have proven their good 
diagnostic value, end-cut devices are preferred in nod-
ules <10 mm, usually the target more inclined to cause 
bleedings [21]. Hemorrhage is also rather common dur-
ing ablation procedures, with a reported rate of 6 – 18% 
directly proportional to the size of the lesion to ablate, 
and almost always with a self-limiting history [22]. The 
most common responsible of bleeding during these 
procedures are the intercostal arteries, which should 
be avoided by puncturing the inferior part of the ribs 
when trying to obtain an intercostal approach.

Haemorrhage requiring blood transfusions or tran-
scatheter embolisation after lung ablation is a rare event 
(2%) [19].

In conditions in which large vessels are close to the 
lesions and/or an initial intra-procedural parenchymal 
bleeding is observed, the most common advice is to 
continue ablation and to cauterize the path during the 
removal of the needle/antenna [23].

A good interventional radiologist must be able to 
(Table 1):

– set up correctly pre-procedural management, per-
form the most rapid, and technically correct proce-
dure and promptly manage post-procedural phases, 
as described above.

– ie in case of intra-procedural hemorrhage, continue 
ablation and consider the possible need to secure the 
airways (intubation)

Biliary and urinary drainages
Biliary
Transhepatic cholangiography (PTC) and percutaneous 
transhepatic biliary drainage (PTBD) are the most fre-
quent procedures. The most common indications are the 
stasis of bile flow due to benign or malignant diseases or 
the accidental lesion of the biliary tree (iatrogenic injury).

Biliary tract disease treatment consists of placing a 
drain or stent to restore bile flow from the liver to the 
gastrointestinal (GI) tract.

The most severe complications of PTBD are cholangi-
tis, sepsis, pancreatitis, hemorrhage, fistulae between the 
bile duct and hepatic artery or portal vein, pseudoaneu-
rysms, bile leaks, and transpleural punctures with risk 
of pneumothorax or hemothorax [24, 25]. Among them 
infections and bleeding are the most common.

To reduce the infection rate after PBTD, antibiotic 
prophylaxis is suggested before the procedure [26].

Cholangitis is more frequent in patients with dilated 
bile ducts suggesting the presence of cholestasis as a pre-
disposing factor [27].

The transpapillary position of the prosthesis by the 
internal/external drainage has been associated with a 
higher incidence of cholangitis, likely because it facili-
tates migration of bacteria from the bowel into the biliary 
system. This side effect needs to be balanced against the 
advantage of restoring the physiological flow of bile to 
the gut. In addition, from a technical point of view, with 
internal/external drainages, the distal tip of the drainage 
is anchored in the foregut to improve stability and reduce 
the risk of dislocation [27, 28].

Another frequent adverse event is haemobilia, which 
occours in up to 10% of all cases. Bleeding complications 
and bilio-vascular fistulas occur in up to 2.5% and 1.5% of 
cases [25].

A strong correlation between the annual number of 
PTBD placements per center and complication rates was 
demonstrated, with more experienced centers having the 
lowest reported complication rates [29].

IR biliary procedures are indicated in case of failure 
of Endoscopic retrograde cholangiopancreatography 
(ERCP) except for rare anatomical or post-surgical condi-
tions [25].

Among the 2 most frequent adverse events reported, 
we can affirm that in some cases, infective complica-
tions are strictly related to the procedure itself and to the 
patient’s disease.

So a good interventional radiologist must be able to 
(Table 1):

– set up correctly pre-procedural management, per-
form the most rapid, safest (i.e. avoiding unuse-
ful transpapillary passages) and technically correct 
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procedure and promptly manage post-procedural 
phases, as described above.

Therefore in most cases cholangitis is predictable 
and a good management may be planned in advance. 
That’s why in several patients, it may be considered a 
consequence.

Urinary
The commonest indication for percutaneous nephros-
tomy (PCN) is urinary tract obstruction [30].

The main post-procedure risk are sepsis and 
haemorrhage.

It is important to perform a strict observation of the 
patient in the first 24 hours. After procedure the patient 
is transferred to the ward and the supervising team (doc-
tors and nurses) has the duty to warm IR if there is any 
deterioration. A drop in blood pressure may be due to 
sepsis or haemorrhage and clearly the management will 
be very different. Laboratory tests and vital parameters 
need to be monitored [31].

Urosepsis represents one of the most serious complica-
tion. Although the incidence is 0.3-4.7%, it can easily lead 
to infectious shock and with reported 20-40% mortality 
rate [31, 32].

Factors like positive urine culture, gender and opera-
tion time are factors associated to a more frequent 
urosepsis.

After PCN transient low-grade fever is common. Lee 
et  al reported 100% incidence in 160 patients receiving 
emergency PCN placement [33]. For the higher compli-
cation rates, we can define it as a consequence of the pro-
cedure because low-grade fever is due to the introduction 
of bacteria into the renal area during the procedure. After 
PCN, infection is common and may also result in pyelo-
nephritis, nephritis and may evolve into septic shock. 
Urosepsis is a major complication reported in 1 to 3% of 
all patients and in 7 to 9% of patients with pyonephrosis 
[30].

So a good interventional radiologist must be able to 
(Table 1):

– set up correctly pre-procedural management, per-
form the most rapid, safest (avoiding unuseful pas-
sages of guidewires/catheters in the infected urine) 
and technically correct procedure and promptly 
manage post-procedural phases, as described above.

As above reported, there are situations in which uro-
sepsis is not avoidable and a good management may be 
planned in advance. That’s why in several patients, they 
may be considered consequences

Biopsies, ablations or drainages of abdominal organs
The most common adverse events associated to abdom-
inal interventional procedures are bleeding, infections, 
and mechanical complications (e.g. perforation of hol-
low organs).

Among them, we are going to discuss the perforation 
of hollow organs, which can be misinterpreted.

In abdominal interventional radiology perforation of 
hollow organs could be a complication of some proce-
dures such as biopsies, ablation or drainages of collec-
tion that are usually localized in the left liver lobe (close 
to the stomach) and close to the large bowel. The real 
risk of bowel and gastric perforation in interventional 
radiology procedures is rare, with reported rates of 0,1 
to 2% [34, 35].

Indeed, generally, transection of the small bowel 
with a small (19 –22 gauge) needle is safe. Contrarily, 
transection of the colon should be avoided, because of 
the colonic flora, that in drainage abscess might cause 
infection of the fluid collection [36].

Appropriate pre-procedural planning and real-time 
imaging (i.e. US) can reduce the incidence of perfora-
tion. Moreover, the employment of intraprocedural 
techniques such as hydro-dissection or air-dissection 
might reduce the incidence of these complications.

Therefore, perforation in IR may be an obligated 
choice, because the operator, aware that it s the only 
existing path, can choose the trans gastric/duodenal 
approaches, or to traversing the small bowel. Previously 
published studies suggested that these approaches are 
safe and effective [37–40].

Literature report that crossing the gastrointestinal 
tract with a fine needle is safe and will not result in 
complications [38].

Moreover, Li et al, in a study on pancreatic biopsies, 
reported no severe complications after a transgastric 
approach with an automated 18-20 G cutting nee-
dle biopsy gun. The transgastric approach is used in 
most cases in pancreatic procedures. Patients after the 
transgastric approach could present mild abdominal 
pain and elevated serum amylase level that returned to 
normal within 2 weeks.

A good interventional radiologist must be able to 
(Table 1):

– set up correctly pre-procedural management, per-
form the most rapid, safest and technically correct 
procedure and promptly manage post-procedural 
phases, as described above.

Assuming that the maneuver is the best and the 
only available for diagnosis/treatment of the patient, 
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crossing an hollow organ lead to symptoms and 
signs that me be considered consequences and not 
complications.

Embolization
Embolization is a minimally invasive procedure that 
allows blockage of blood vessels by lodgements of 
embolic agents (mechanical or liquids). Embolization can 
be used to stop arterial bleeding, and can also be used 
to block blood vessels for other reasons, such as to treat 
tumors, shrink vascular malformations, or re-direct flow 
[41].

The agent used depends on your medical needs and the 
type of blood vessel being treated.

Especially in emergency setting, the total time that 
passes from patient’s injury to the stop of the hemor-
rhage, is crucial in affecting outcome. Controlling bleed-
ing will only be achieved if coagulopathy is minimized 
by appropriate blood product support and drug therapy 
[41].

In any case, the technique and the agent to use is 
choosen by IRs on the basis of experience and confi-
dence. No guidelines establish what exactly to use and 
how, but only suggest some good practices.

Non target embolization, massive hemorrhage from 
intra-procedural vascular rupture or vessel perforation, 
excessive tissue ischemia resulting in necrosis are the 
most common complications described after transarte-
rial embolization performed for any kind of indication 
[41–43].

Outcomes can be variable depending upon emboliza-
tion target or choice of the embolic agent; other technical 
considerations include the target organ (kidney presents 
terminal vascularization: a good embolization must be 
performed as selectively as possible; mesenteric districts 
is one of the most noble in body embolization due to the 
high risk of bowel ischemia if a large area is embolized); 
thoracic embolization (bronchial, intercostal or lumbar 
arteries need to be correctly evaluated to avoid the acci-
dental embolization of spinal arteries). These are only 
some examples to make an idea about the deep knowl-
edge required before facing these procedures.

However there are some situations in which ischemic 
consequences are unavoidable, for example in massive 
bleeding (liver, pelvis, spleen ect) in which embolization 
is a life saving procedure and a proximal embolization 
is the best choice to contain hemorrhage, restore vital 
parameters and vicious circle (acidosis, hypothermia, 
coagulopathy) [44].

In these conditions, ischemic damages are desired con-
sequences and need to be balanced with the value of the 
life saving.

Spleen injury are worth to be mentioned: splenec-
tomy is associated with an increased risk of developing 
overwhelming sepsis. IR preserves splenic function and 
reduces the rate of splenectomy. The benefits of emboli-
zation are much higher in severe (grade IV) splenic inju-
ries, where splenic salvage is seen in 84–94% of patients 
treated with embolization [41].

Techniques of embolization include stent graft place-
ment, proximal and distal embolization. Complica-
tions of embolization occur in up to 15% of patients and 
include recurrent hemorrhage and abscess formation. 
However, the incidence of infection is lower than with 
splenectomy.

A good interventional radiologist must be able to 
(Table 1):

– set up correctly pre-procedural management, per-
form the most rapid, and technically correct proce-
dure and promptly manage post-procedural phases, 
as described above.

– ie using mechanical agents in proximal embolization 
and not liquids that may penetrate deeper in small 
vessels, giving necrosis of muscles, pancreas, bladder, 
ect depending on the district involved

– Situations, like the above mentioned are conditions 
in which ischemia/infarct are expected and a good 
management makes it a consequence of a good IR 
practice.

Post embolization and post ablation syndromes
Post-embolization syndrome (PES) and post-ablation 
syndrome (PAS) are common phenomenon in the field of 
interventional radiology and considered as minor com-
plications characterized by the onset of flu-like symp-
toms within the first 24–48h after the procedure.

PES refers to a constellation of symptoms that arise 
after embolization procedures, particularly arterial 
embolization techniques used to treat various medical 
conditions such as tumors, vascular malformations, and 
uterine fibroids. PES is generally considered a self-limit-
ing and benign condition, but its clinical presentation can 
lead to significant discomfort and may warrant appropri-
ate management strategies.

The clinical presentation of PES can vary among indi-
viduals and is influenced by factors such as the site of 
embolization, the extent of tissue ischemia, and the 
patient’s overall health status. Common symptoms asso-
ciated with PES include pain, fever, fatigue, malaise, 
myalgia, nausea and vomiting; despite not common, 
some patients may experience additional manifestations 
such as headache, sweating, dizziness, and changes in 
appetite [45].
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The exact aetiology of PES remains unclear; how-
ever, it is thought that the inflammatory response and 
Ischemia-Reperfusion Injury (IRI) play an active role 
in the pathogenesis of this condition. The interruption 
of blood flow during embolization procedures leads 
to tissue ischemia and cellular damage, which trigger 
a cascade of events with the release of pro-inflamma-
tory cytokines and chemokines and the subsequent 
recruiting of immune cells, such as neutrophils and 
macrophages, meanwhile the restoration of oxygen and 
nutrients to previous ischemic tissues causes the pro-
duction of reactive oxygen species (ROS), amplification 
of inflammatory pathways, and release of damage-asso-
ciated molecular patterns (DAMPs) [46, 47].

PES manifestations are usually mild, however, its 
impact on patients’ Quality of Life (QOL) and length 
of stay (LOS) is a significant issue. The management of 
post-embolization syndrome (PES) primarily focuses on 
symptomatic relief and supportive care. Several strate-
gies have been proposed to prevent or at least reduce 
patients’ discomfort. Some authors suggested the use 
of dexamethasone to reduce the clinical impact of PES, 
nonsteroidal anti-inflammatory drugs (NSAIDs) or opi-
oids may be prescribed to alleviate pain and antiemetic 
medications can be administered to manage nausea and 
vomiting [47, 48].

Similarly, post-ablation syndrome (PAS) is described 
as complication of thermo-ablation techniques (radiof-
requency, microwaves and cryoablation) characterized 
by fever, malaise, myalgia, nausea, vomiting and pain 
localized at the ablation site [49]. Despite the underly-
ing mechanism is still not clear, the pathophysiology of 
PAS shares a similar pathway with PES, it is suggested 
that thermal injury and necrosis trigger the release of 
pro-inflammatory cytokines and activation of immune 
cells resulting in systemic inflammatory response caus-
ing pain, fever and malaise. The prevalence of PAS 
following thermo-ablation procedures varies in the lit-
erature. Studies have reported incidence rates ranging 
from 10% to 50%, depending on factors such as the type 
and extent of ablation, site and patient characteristics. 
In a similar fashion to PES, NSAIDs or opioids are gen-
erally used to treat pain [50, 51].

The high incidence of these conditions makes them 
highly predictable after embolization or ablation treat-
ments. The suggestion of considering them as conse-
quences instead of complications comes from the need 
that clinicians and radiologists should expect them as 
the natural post-operative course of these procedures. 
Besides, considering PES as an expected consequence 
rather than a complication is not new. Basile et al. [52] 
already proposed that PES is a foreseen outcome after 

TACE, hence it should not be addressed as complica-
tions anymore.

A good interventional radiologist must be able to 
(Table 1):

– set up correctly pre-procedural management, per-
form the fastest, and technically correct procedure 
and promptly manage post-procedural phases, as 
described above.

– i.e., a good strategy to prevent PAS/PES is to carry 
out pre-medication with dexamethasone and prompt 
post –procedural management of symptoms

Discussion
An adverse event in interventional radiology can mani-
fest itself in various forms: there are medical errors, 
which are established due to erroneous pre- or intra-
operative assessment, and there are complications, which 
by definition are deviations from the regular post-ther-
apeutic course, whether symptomatic or asymptomatic 
[2, 53]. We believe there is room for the introduction of 
a new definition, not currently found in the medical lit-
erature: consequence. Consequence can be defined as 
the expected and unavoidable occurrence of an "adverse 
event" despite correct technical execution.

A clarifying example might be the occurrence of a sub-
tle pneumothorax after passing through an emphysema-
tous lung in a percutaneous procedure or a post-ablation 
syndrome that manifests with fever the day after percuta-
neous hepatic thermo-ablation.

Assuming that the maneuvers represent the best and 
the only available for diagnosis/treatment, they cannot be 
considered complications, as generally reported.

These conditions are actually predictable consequences.
Being able interpret a consequence correctly can help 

to prevent it from turning into a complication. Proper 
management of such consequences begins with aware-
ness of expecting and implementing all possible strate-
gies to contain the adverse event before, during, and after 
the procedure.

Also patients should be aware about consequences and 
complications related to the procedure they are going 
to underwent. At the moment of the informed consent 
acquisition or even before that, the dialogue between the 
patient and the IRs is an important step that has a dou-
ble purpose: first of all inform the patient about what are 
the consequences related to the procedure and how they 
can be managed when they arise, making him aware of 
what these may entail in the post-procedural course, and 
then optimize the relationship with the doctor based on 
the trust and aimed to better accept also the complica-
tions. About that it is worth to remember the impor-
tance to spend time with the patient (organizing visits, 
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being available to satisfy any requests, and being ready to 
remain with him in case he needs post procedural assis-
tance). It’s implied that all the staff should be trained in 
that direction (nurses, technicians, residents).

In our paper, an important concept is coming out: IR 
procedures are often the only manner to get diagnosis 
and in some conditions the mainstay of therapy. Our spe-
cialty is moving from the delivery of a procedure towards 
taking care for a patient’s condition with the IRs part or 
direct responsable for the patient’s outcomes. Those con-
cepts were already treated in clinical practice manual 
published by CIRSE (5); aspects ranging from facilities, 
to the relevance of inpatienst and outpations IR consulta-
tions, from preprocedural planning, check list and post 
procedural care of the patient were reported (5).

We would take the opportunity to highlight the role 
of the IRs from the presentation of the patient, propos-
als for diagnosis and treatments up to taking care in the 
post-procedural and follow up period.

Therefore, IR’s responsibility is to coordinate and 
inform all healthcare professionals involved in patient 
care in a cross-cutting way, to minimize the risk associ-
ated with such consequences but also be part personally 
as real responsible of the patient.

In fact, as we know, it often happens in IR that patients 
who need imaging-guided procedures are referred by 
doctors who follow the patient before and after the 
procedure. Contrary to surgery, which has historically 
emphasized total and complete ownership of patient 
care, IR participation is usually hindered by a lack of con-
tinuity [54]. One of the most important need arising from 
the concepts described above is that IRs position should 
be pushed as specialist who taking care of the patient 
underwent to our procedures.

Conclusions
Systematic use of a more appropriate terminology could 
have positive influence in patient care and management. 
Educating and informing clinicians about the expected 
consequences of the procedure is the responsibility of 
the IR who is familiar with these conditions and could 
improve the management of the patient.
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