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ABSTRACT

Contrast agents are substances that absorb X-rays from 
tissues and organs. Displaying organs and organ systems 
with the use of contrast agents is called a contrast diagnostic 
method. This method is used to visualize even the smallest 
possible differences in the structure of tissues, organs 
and pathological processes. They are used for image 
display methods in: radiography, diascopy, computerized 
tomography, magnetic resonance, ultrasound diagnostics, 
etc. Any administration of contrast media containing iodine 
atoms can cause a series of adverse reactions in the patient.

Keywords : Contrast Media, Contrast Agents, ICM, CT, PET - 
CT, Health

INTRODUCTION 

Contrast media (CM) are utilized in radiology to way better 
highlight tissue structures and in this way make them 
assessable [1]. Since certain organs (e.g. the abdominal 
organs) have a comparable density, they would be 
troublesome to recognize in imaging without CM.

In expansion, the point of utilizing X-ray contrast media is 
to realize superior imaging whereas at the same time being 
well endured by the quiet.

Good imaging is dependent on

•	 high contrast,
•	 a detailed representation,
•	 a long sufficient contrast show depending on the 

examination.

Good tolerance of the contrast agent means that the CM

•	 does not negatively influence any physiological 
processes/functions,

•	 does not enter the blood-brain barrier or cell 
membranes,

•	 can be rapidly and totally excreted once more,
•	 does not result in any undesirable side effects.

The upgrade, i.e. the accumulation of CM within the organs 
or tissues, is subordinate on the individual organ or tissue 
structure and in portion allows conclusions to be drawn about 
a particular structure within the body (e.g. within the case of 
the hemangioma by the so-called rosette phenomenon.

Classification

Contrast media can diminish the absorption of X-rays (so-called 
negative X-ray contrast media) in arrange to differentiate from 
the encompassing tissue, or increment it (so-called positive 
X-ray contrast media) [1]. X-ray contrast media are hence 
partitioned into two primary groups:

1.	 Substances with lower density than the environment 
to be imaged = negative contrast media (gases, water, 
methyl cellulose, sorbitol, mannitol)

2.	 Substances with a better density than the environment to 
be delineated = positive contrast media (differentiation 
into water-soluble, water-insoluble and oil-containing)

ICM

Around 80 to 90% of iodine-based contrast medium (ICM) is 
utilized for CT [2]. Adverse responses are rare and extend 
from 5 to 12% for tall osmolar ICM and from 1 to 3% for moo 
osmolar ICM. Additionally, most of these adverse responses 
are mild, non-life-threatening occasions that ordinarily 
require as it were perception, reassurance, and supportive 
measures, though the chance of a serious unfavorable 
medicate response is around 0.2% for ionic ICM and 0.04% 
for non-ionic ICM; and the chance of a severe adverse sedate 
response is 0.04% for ionic ICM and 0.004% for nonionic ICM. 
Extreme, in some cases life-threatening, adverse occasions 
happen capriciously, most happening quickly or inside the 
primary 20 minutes after contrast media injection. The larger 
part of serious and exceptionally extreme adverse responses 
compare to quirky responses that are autonomous of the 
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dose that’s managed, and have been named anaphylactoid, as 
they don’t show up to be true anaphylaxis, but a comparative 
phenomenon. Besides, it is imperative to note that other 
complications taking after organization of ICM may happen, 
such as extravasation of a tall volume of contrast with bolus 
infusion procedure, with related dangers of skin sloughing 
and compartment disorder.

One ofthe foremost imperative complications related to ICM 
utilization is contrast induced-nephropathy (CIN). The defi 
nition of CIN incorporates three fundamental components: 
1) an outright or relative increment in serum creatinine 
compared with the standard values; 2) a transient relationship 
between the rise in serum creatinine and presentation to a 
contrast agent; and 3) the avoidance of elective explanations 
for renal failure. The precise pathophysiology of CIN 
isn’t totally caught on. Etiologic variables that have been 
recommended incorporate: 1) renal hemodynamic changes 
(vasoconstriction), 2) coordinate tubular harmfulness, and 3) 
high viscosity.

Within the common populace, the frequency of CIN is 
assessed to be 1 to 6%. In any case, the chance may be as 
tall as 50% in a few understanding subgroups. Patients 
with diabetes and preexisting renal impedance are at tall 
hazard, and CIN incidence increases in patients with multiple 
comorbidities. The volume and osmolality of contrast media 
utilized moreover play a part within the advancement of 
CIN. Patients who develop CIN are more likely to die in clinic 
and, for those who are released, 1-year mortality rates are 
tall. Whether usually due to CM, comorbidity, or concurrent 
comorbid occasions is often unclear.

Examination

Contrast materials are utilized to look at organs that don’t 
have normal inborn contrast with encompassing tissues 
[3]. Contrast media are commonly utilized to assess 
the gastrointestinal tract, the urinary tract, the vascular 
framework, and strong organs.

Barium suspension is still utilized every day within the 
examination of the gastrointestinal tract. Barium suspension 
may be a secure contrast media that gives tall imaging 
density on upper gastrointestinal (UGI) arrangement, small-
bowel studies, and assessment of the colon. Both single-
contrast and doublecontrast techniques may be used to 
assess the gastrointestinal tract. Within the single-contrast 
think about, barium suspension is managed alone. Within 
the doublecontrast study, both barium and discuss are 
presented to depict the points of interest of the mucosal 
surface, which encourages the identification of shallow 

injuries within the bowel lumen. Within the UGI double-
contrast study, air is presented into the bowel lumen by 
regulating verbal effervescent specialists. For double-contrast 
assessment of the lower GI tract with barium douche, discuss 
is presented into the bowel lumen by means of coordinate 
swelling with a little pump through a rectal catheter. Small-
bowel differentiate thinks about incorporate peroral, 
enteroclysis, and retrograde strategies. The peroral small-
bowel study is performed by feeding barium suspension to 
the understanding and recording the advance of contrast 
through the little bowel. Enteroclysis is performed by setting 
a catheter within the proximal jejunum and imbuing barium 
suspension through the catheter. Enteroclysis is favored for 
assessing central small-bowel injuries or the cause of small-
bowel obstacles. Retrograde small-bowel examination is 
performed by retrograde reflux of barium suspension into the 
little bowel during barium bowel purge or through coordinate 
injection through an ileostomy.

Water-soluble contrast media are commonly utilized for 
angiography, interventional methods, intravenous urography, 
and upgrade of CT. All water-soluble contrast media are 
iodinated operators that are classified as high or low osmolar, 
ionic or nonionic, and monomeric or dimeric in chemical 
nature. The iodine molecules in contrast medium absorb 
x-rays in extent to the concentration within the body when 
radiographed. The foremost common water-soluble contrast 
media are the tall osmolar ionic contrast agents (diatrizoate 
and its subordinates). Low osmolar contrast media incorporate 
ionic (meglumine ioxaglate) and nonionic (iohexol, iopamidol, 
ioversol, iopromide) monomers, as well as nonionic dimers 
(iodixanol). Low osmolar contrast media have an generally 
lower rate of adverse reactions, counting nephrotoxicity and 
mortality, than tall osmolar ionic operators; in any case, lower 
osmolar agents are moreover three to five times more costly.

The event and seriousness of adverse reactions after 
organization of iodinated contrast material are eccentric. 
These responses are categorized as gentle, direct, or extreme 
based on degree of side effects. Gentle adverse reactions 
incorporate queasiness, heaving, and urticaria that don’t 
require treatment. The rate of mild adverse reactions may 
be less in the event that employing a lower osmolality 
contrast agent. Direct responses incorporate symptomatic 
urticaria, vasovagal occasions, gentle bronchospasm, and/
or tachycardia that requires treatment. Extreme and life-
threatening reactions, such as extreme bronchospasm, 
laryngeal edema, seizure, extreme hypotension, and/or 
cardiac capture, are eccentric and require provoke recognition 
and quick treatment.

Contrast-induced nephropathy (CIN) is characterized by 
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renal brokenness after intravenous organization of iodinated 
contrast material. There’s no standard definition of CIN. 
Discoveries with CIN incorporate percent expanding serum 
creatinine from baseline (such as 20% to 50%) or expanding 
outright serum creatinine over baseline (such as 0.5 to 2.0 
mg/d) inside 24 to 48 hours (or in 3 to 5 days). The rate of 
CIN is variable. Patients with renal failure or fundamental 
renal infections are a few times more likely to create CIN than 
those with normal renal work taking after the organization of 
iodinated contrast material.

Water-soluble contrast agents are utilized within the 
gastrointestinal tract when barium suspension is 
contraindicated, when aperture is suspected, when surgery is 
likely to take after imaging, when affirmation of percutaneous 
catheter area is fundamental, and when gastrointestinal 
opacification is required during abdominal CT assessment. 
Not at all like barium suspension, water-soluble contrast 
agents are promptly absorbed by the peritoneum on the off 
chance that extraluminal extravasation happens, but give less 
picture thickness. Tall osmolar water-soluble contrast agents 
may cause serious pneumonic edema on the off chance 
that suctioned. Tall osmolar contrast agents may also cause 
liquid to move from the intravascular compartment into the 
bowel lumen, coming about in hypovolemia and hypotension, 
which is less likely to happen with low osmolar water-soluble 
contrast media.

Contrast agents are utilized to move forward the perceivability 
of vessels and organs [4]. Intravascular contrast is for the 
most part classified into ionic and non-ionic sorts. Ionic 
contrast media ordinarily have higher osmolality and more 
side impacts, whereas non-ionic contrast media ordinarily 
have lower osmolality and less related side impacts.

Major complications fromthe utilize of iodinated contrast 
agents incorporate anaphy lactoid responses and contrast-
induced nephropathy. Anaphylactoid responses can 
extend from urticarial and itching to bronchospasm 
and laryngeal edema. Mild responses can be overseen 
with diphenhydramine, whereas IM epinephrine is more 
reasonable for direct to serious responses. Blood weight 
must be observed closely, as hypotension may happen quite 
rapidly.

Negative Contrast Media

Negative contrast agents utilized in X-ray diagnostics 
incorporate gases, i.e. carbon dioxide (CO2), nitrogen 
dioxide (NO2), respectable gas and essentially: discuss (e.g. 
for imaging the stomach and insides) [1]. But also water (or 
water-mannitol arrangements), methyl cellulose, paraffin 

suspensions and sorbitol (sugar liquor, sugar substitute) or 
mannitol have a place to the negative CM.

Side impacts of Mannitol may incorporate:

•	 Disturbances of the liquid and electrolyte balance
•	 Hypotension
•	 Allergic responses
•	 Cardiac arrhythmias
•	 Vertigo

Comparable to methyl cellulose, carbon dioxide is utilized, 
for illustration, in gastrointestinal diagnostics, e.g. for double-
contrast examination of the stomach and for imaging in virtual 
colonoscopy. It is for the most part way better absorbed 
within the digestive system than room discuss and hence, as 
studies have appeared, way better endured by the quiet.

CO2 can also be utilized in intra-arterial angiography of the 
kidneys, the lower limit and within the determination of 
dialysis shunts as a contrast medium with exceptionally few 
side impacts. Patients with an intolerance to iodine-containing 
contrast media and patients with renal inadequate are of 
specific advantage. Be that as it may, CO2 must not be utilized 
in angiography of the thorax, upper limits or supraaortally, as 
this could trigger serious neurological complications, within 
the most exceedingly bad case accompanied by strokes.

Positive Contrast Media

Iodine-containing, water-soluble contrast media [1] are 
utilized for the imaging of

•	 Vessels (angiography, phlebography),
•	 Renal pelvic calices and urinary tract (e.g. MCU, 

cystography),
•	 Gastrointestinal tract (verbal),
•	 Bile ducts (e.g. ERCP, PTCD).

Especially in computed tomography (particularly: CT 
angiography, CT coronary angiography) they are often used. 
They are moreover utilized in myelography.

Iodine-containing CMMs are utilized since iodine as a chemical 
component encompasses a tall differentiate thickness as well 
as a relatively low toxicity and shapes a solid bond with the 
other chemical structures of the contrast agent complex.
Intravenous Contract Media CT creates images with a high 
spatial determination and will clearly illustrate structures of 
different density (air, fat, soft tissue, calcium) [5]. This normal 
tissue contrast is misused in a few clinical scenarios, e.g. 
assessing a pulmonary nodule (delicate tissue/air) or renal 
calculus (calcium/soft tissue). Shockingly, there’s by and large 
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insufficient contrast when assessing tissues of comparable 
density, e.g. a central injury inside the liver (soft tissue/soft 
tissue) or when there’s a scarcity of intra - abdominal fat. 
Subsequently, patients experiencing CT are regularly given 
verbal and/or intravenous contrast medium as portion of a 
convention custom fitted to a particular clinical address.
Verbal contrast medium enables near examination of the 
gastrointestinal tract and may offer assistance separate 
circles of bowel from adjoining structures. Positive (high 
density) verbal contrast agents have long been the mainstay, 
with most centres employing a weaken arrangement of a 
water - soluble agent (e.g. 15 mL gastrograffi n/1 L water). 
Agreeable may be included to veil the aniseed enhance of 
the gastrograffin. The approach of quicker CT innovation 
with more noteworthy determination has driven to the 
expanded utilize of negative contrast agents. Water is the 
foremost commonly utilized specialist, with the point being 
to distend the stomach and proximal small bowel. This 
empowers more precise assessment of these and adjoining 
structures, eminently the pancreas, without clouding subtle 
areas of calcification or upgrade taking after intravenous 
contrast medium. Other negative contrast agents have been 
described, most outstandingly methylcellulose. This may be 
imbued by means of a nasogastric tube to grant distension of 
the small bowel (CT enteroclysis).
The intravenous contrast media utilized in CT are iodine - 
based agents which are excreted by the kidneys. As these 
specialists pass through the pulmonary and after that the 
systemic vasculature, the high density iodine in arrangement 
empowers assessment of the blood vessels for the nearness 
of emboli, stenoses, aneurysms and dissection. The imaging 
is coordinated to coincide with most extreme opacifi cation of 
the vessels of intrigued. Essentially, the length of time from 
infusion to entry of the contrast agent in a given organ is 
relatively predictable. The CT is, in impact, a preview of the 
perfusion of the organs at a given time. This is often vital in 
imaging the abdominal viscera, where strong injuries regularly 
display improvement designs different from the basic organ. 
As a result, CT gets to be a much more touchy examination 
for the discovery of injuries, and in a few cases the design 
of improvement may be pathognomonic. Thus, a few CT 
considers may comprise of numerous stages in arrange to 
decide the changes in vascularity over time.
In neuroradiology, anomalous improvement taking after 
organization of contrast medium ordinarily demonstrates 
disturbance of the ordinary blood-brain obstruction; the 
timing of imaging isn’t critical in this setting. As of late, the 
utilize of serial imaging of the brain taking after organization 
of contrast medium has been performed. The pictures 
created track the changes in density within the brain as the 
blood circulates. With this data, one is ableto create maps 
of cerebral perfusion to distinguish the early organize of an 

intense stroke, to survey the degree of ischaemia and hence 
direct treatment. Usually a more precise procedure than 
customary imaging alone, which may be ordinary or near - 
ordinary within the intense stage.
Over the past some decades, the intravenous contrast media 
in common utilize has advanced from ionic, tall osmolar 
arrangements to non- ionic, low- or iso- osmolar agents. This 
has essentially diminished the frequency of adverse clinical 
occasions related with its utilize, but there stay a number 
of potential complications which ought to be emphasized. 
Sensitivity to iodinated contrast media isn’t uncommon: 
patients may display a extend of side effects from an urticarial 
hasty to straight to the point anaphylaxis and anaphylactoid 
response. Premedication with corticosteroids has been 
broadly utilized within the past, but there’s little prove to 
back it and the hone has largely been suspended. Iodinated 
differentiate media is nephrotoxic and ought to be utilized 
with awesome care in patients with impeded renal function. 
The chance - advantage will have to be be surveyed on a 
case - by - case premise by the clinician and radiologist, but 
satisfactory hydration and cautious checking of renal function 
is basic to play down chance. Diabetic patients who are being 
treated with metformin may require brief withdrawal of the 
sedate taking after iodinated contrast media infusion since 
of the risk of lactic acidosis; each case ought to be talked 
about with a radiologist as administration will depend on the 
volume of contrast medium utilized and the renal work of 
the persistent. Pregnant patients and nursing mothers may 
be securely given intravenous contrast media, but within the 
case of the previous, fetal thyroid action may be smothered 
and ought to be checked within the to begin with week of life. 
Of note, the same agents are used in intravenous urography 
(IVU/IVP), venography, and interventional radiology methods.

CT and PET – CT Scans

Clinical CT and PET-CT (positron emission tomography/
computed tomography) checks are obtained with intravenous 
(IV) contrast and/or verbal contrast to improve the visualization 
of structures such as the vascular framework or the digestive 
tract [6]. CT contrast media utilize substances with tall nuclear 
number such as iodine to extend the constriction of the 
vessels, bowel, and insides. In case of IV contrast, delicate 
tissue improvement of up to 2,000 HU can be watched 
routinely. Whereas the utilize of positive verbal contrast leads 
to an normal improvement of no more than 1,000 HU, it is 
potentially more tricky because it collects in larger-volume 
structures (e.g., intestines) and in a more extensive run of 
concentrations. Within the nearness of CT contrast operators, 
the schedule CT-based constriction rectification calculation 
will incorrectly segment and scale the improved structures 
above the limit of, for illustration, HU, hence coming about in 
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a bias within the attenuation variables. Such predispositions 
may possibly produce relics within the rectified PET images 
when the contrast-enhanced CT filter is obtained some time 
recently the PET check and after that is utilized to create the 
attenuation coefficients.
The utilize of CT contrast in PET-CT imaging could be a 
subject of talk about essentially since of the related picture 
mutilations. Be that as it may, since most of these distortions 
relate to contrast administration protocols that were received 
without adjustment from standard radiology practice, 
cautious modification and optimization of these contrast 
protocols may offer assistance to decrease the probability 
and size of related picture distortion whereas keeping up 
diagnostic quality.

Allergic Reaction

Numerous patientswill report an “allergic reaction” to contrast 
media [7]. These unfavorable responses shift from minor skin 
responses, to rarely, more extreme, anaphylactoid responses, 
counting bronchospasm and angioedema. These reactions 
are really considered allergic-type reactions, not true allergy, 
since contrast molecules are as well little to act as genuine 
antigens, invigorating an IgE reaction. In spite of the fact 
that a past response to contrast is the foremost imperative 
hazard calculate for a ensuing response, in reality, typically 
exceptional. Patients who are atopic (i.e., have asthma, food 
allergies) or who have had other allergictype responses are 
at higher hazard for IV contrast reactions in common. In case 
a persistent with dynamic asthma creates bronchospasm 
taking after IV contrast media, this regularly settle rapidly with 
beta-agonist.
Indeed in spite of the fact that the by and large rate of 
unfavorable responses to contrast media is low, a few of 
allergic-type responses can be extreme and possibly life 
undermining, so it is imperative to be arranged to treat the 
persistent with beta-agonists, steroids, and antihistamine 
solutions in case such responses create.
There are a number of solutions used to prevent allergictype 
responses from IV contrast dye. A later overview of 
radiologists found that most centers utilize corticosteroids 
alone or in combination with an H1/H2 blocker. Since 
corticosteroids are not successful for a few hours, it is vague 
in case pretreatment is valuable within the ED (Emergency 
Department) setting, where patients have 1 to 2 h of planning 
time prior to accepting a contrast study.

CONCLUSION

Contrast agents used in conventional radiology are positive 
and negative. Positive contrast agents are chemical substances 
that increase the absorption of x-rays and produce a more 

intense x-ray shadow. Positive contrast agents provide 
an image of those organs whose natural contrast is not 
sufficient, while negative contrast agents reduce the density 
of the shadow of the organ. Positive contrast agents are 
compounds of iodine and barium. Barium preparations are 
exclusively used for examination of the digestive tract, and 
iodine preparations are used for other contrast methods of 
examination. Negative contrast agents include oxygen, nitrous 
oxide and carbon dioxide. These agents can be combined 
with barium sulfate or with an iodine contrast agent.
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