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Methodology: the study took place in the radiology department of the
Medical Clinic “Marie Curie” in Bamako, Mali and at the
Dermatological University Hospital Center in Bamako. There were 11
health centers in Mali subject to a semi-direct interview during the 3-
month period on the use of iodine contrast product supplemented by
data from the literature.
Results: In our study, the most used iodinated contrast product was
omnipaque with a rate of 46%. The administration of the doses of
contrast products usually used was 300 or 350 mg/ml of iodine.
Omnipaque dosed at 300 or 350mg/ml of iodine accounted for 28% of
cases. The use of the quantity of doses of contrast product administered
was 1ml/kg, the most used with 55% of cases. The quantity used in
thoracic CT angiography for the search for pulmonary embolism was
100ml with a rate of 28% of the majority of cases. Injections with the
automatic injector and by hand were the most common injection
methods with a rate of 82% of cases and 18% of cases had used the
automatic injector alone. The complications related to the injection of
contrast product intravenously manually or by automatic injector
recorded during our study were extravasation with a rate of 46%.
Conclusion: Our study made it possible to identify the quantity of
contrast product and the dosage used per patient per health center and
complications related to their use. We must prohibit the standardization
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of the doses used before any examination with harmonization of the use
of these PDCs through discussion sessions and educational tools.
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Introduction:-

Medical imaging is based on the study of tissue contrasts related to thephysical processes used and the physico-
chemical nature of the tissues. To increase and/or confirm the information provided by the image, the administration
of contrast products was imposed on users. Many examinations require the use of contrast medium. For the
manipulator, authorized to administer them to the patient within a regulatory framework and through the required
skills. Today, it is estimated that between 40 and 50 million annual injections of iodinated contrast product are
performed worldwide, with a trend towards a permanent increase [1].Radiology is now at the heart of modern
medicine, offering the population as a whole the benefit of innovative and personalized care. The common use of
contrast products is intended to change injection protocols. It is above all a question of justifying its use [2,3]. Then
to use in the fairest way and which must adapt both to the patient and to the organ of interest, as well as to the
specific clinical context [2; 4]. The optimization of the contrast in the image then goes through the optimization of
the CT scan instrumentation. The Mercier judgment of May 20, 1936 defined fault as non-compliance with "the
commitment to provide not just any care, but conscientious, attentive, and subject to exceptional circumstances, in
accordance with the acquired data of science" [ 5]. The most used contrast products in Mali are known under the
names: lohexol (Omnipaque®), lopromide (Ultravist®), loxitalamic acid (Télébrix™) and Optiray (Opaxol®). Our
objective is to harmonize the use of iodine contrast products in the various medical imaging departments in Mali by
synthesizing the current recommendations of learned societies and data from the literature on issues related to the
use of contrast products iodine.

Methodology:-

We had proceeded to the analysis of our own experiences on the use of iodine contrast product in the Medical Clinic
"Marie Curie" of the commune V of Bamako and at the dermatological hospital of Bamako over a period of 3
months. It was supplemented by the data received through semi-direct interviews with our colleagues responsible for
the use of iodine contrast product in the various medical imaging departments in Bamako and in the different
regions of Mali (Major or technician in charge of the department or the radiologist, head of unit). Wealsoanalyzed
data from the literature. The analysis and data entry were done with the software: Epi info and Excel.

Results:-

We collected data from 11 health facilities at the University Hospital Center level at the regional and private sector
level using approximately 10,000 injections of contrast product per quarter. The most used iodinated contrast
product in our study was omnipaque with a rate of 46%. 27% of cases were found in centers that use both
omnipaque and Telebrix. Ultravisl, Telebrix and Opaxol were used in 9% of cases, 9% of cases and 9% of cases
respectively(Figure 1).
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Figure 1:- The use of different contrast products by health center.

The administration of the doses of contrast products usually used was 300 or 350 mg/ml of iodine. Omnipaque
dosed at 300 or 350mg/ml of iodine accounted for 28% of cases. The other contrast products including the combined
use of omnipaque or Telebrix dosed at 300 and 350 mg/ml accounted for 27% of cases, Omnipaque alone at 300
mg/ml represented 18% of cases, 9% of cases found in centers using Ultravisl 300 or 350mg/ml, Telebrix 350mg/ml
and Opaxol 300mg/ml (Table 1).

Table 1:- Use of iodinated contrast agent dosage.

Contrast agent Dosage Percentage ( %)

Omnipague 300-350mg'ml 28
Omnipague et Télébrix 300-350 mg/ml 27
Omnipaque seule 300 mg/ml 18
Ultravist 300-350 mg/ml 9
Télebrix 350 mg/ml 9
Opaxol 300 mg/ml 9
Total 100

The use of the quantity of doses of contrast product administered was 1ml/kg, the most used with 55% of cases. The
quantity administered at 2 mg/kg had represented 9% of the cases; the doses between 0.5-1 mg/kg were in 9% of the
cases, between 0.5-2 mg/kg; between 1-1.5 mg/kg and between 1-2 ml/kg (Figure 2).
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Figure 2:- The amount of dose administered per kilogram of body weight according to health centers.

Some public or private health centers use a stable and standardized quantity of iodine product without taking into
account patient weight. And the quantity used in thoracic CT angiography for the search for pulmonary embolism
was 100ml with a rate of 28% of cases in the majority, it varies according to the centers from 30ml to 150ml. The
other CT angiograms such as the exploration of the large abdominal vessels (aorta), the supra-aortic trunks and the
vessels of the lower limbs varied from 95 ml to 200 ml per patient, the majority of which represented 18% of cases
in favor of 150 ml. We had used in oncology for extension assessment and for health assessment an average quantity
of 100 ml with 27% of cases (Table 2).

Table 2:- Average amount of contrast medium used per exam.

Exam Average amount of contrast medium Percentage (%)

CT angiography /embolism 100ml 28
CT angiography / aorta 150 ml 18
computed tomography in oncology / 100ml 27

extension assessment

computed tomography / vascular 100ml 27
exploration
Total 100

Injection with the automatic injector and by hand was the most common injection methods with a rate of 82% of
cases and 18% of cases had used the automatic injector alone. Those who used automatic injectors and manual
injection did not preheat contrast products with a rate of 55% of cases. 9% of cases were doing PDC preheating with
the use of the auto injector only (Figure 3)
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Figure 3:- Distribution of the preheating system according to the use of the automatic injector or manual injection.

The complications related to the injection of contrast product intravenously manually or by automatic injector
recorded during our study were extravasation with a rate of 46%, allergic reactions represented a rate of 45% of
cases (Figure 4).
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Figure 4:- Complications related to the injection of iodine contrast product.

Commentary And Discussion:-

Optimization of the injection rate and the injection duration:

In vascular imaging, the objective is to obtain an enhancement in the arterial phase (300 HU). According to the
literature, the iodine flow rate at 120 kV must be between 1.2 and 1.6 g of I/s in general vascular conditions and 2 g
of /s for Coro scanners [4, 6, 7, 8]. There is no need to continue injecting a contrast product after the vessel of
interest has been opacified, except in combined protocols (vascular and portal phase, CT phleboscan) [4]. In our
study, the omnipaque was the most used with 46% of cases, the dose usually used being 300mg/ml and 350mg/ml
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with a rate of 28% of cases. The administration of the contrast product at 1ml/kg was the most used in 55% of cases.
And the quantity of these contrast products used in chest CT angiography was 100ml in 28% of cases, but in the
other CT angiograms, we found 150ml in 19% of cases. In oncology for extension assessment, the quantity of 100ml
was the mostused in the order of 28% of cases.

Other optimization factors:

Rinsing with physiological saline (30 to 40 ml of saline is sufficient) to remove the contrast product from the tubing
and the proximal venous network [4,6]. This was done in most of our health centers. Heating the contrast product to
37°8 C reduces the viscosity of the contrast product and therefore the injection pressure [4]. Injection with the
automatic injector and by hand was the most common injection methods with a rate of 82% in our study. Those who
used automatic injectors and manual injection did not preheat contrast products with a representative rate of 55% of
cases. These optimization factors require situable hardware [4, 6, 7,9]

Complication of contrast product:

The radiologist and the radiology technician engage their medical responsibility during their practice. During the
realization of X-ray imaging assessments (x-rays or scanners), he is led to use iodinated contrast products, which
like other drugs, have contraindications and are likely to cause many side effects. . Some of these effects are
potentially very dangerous and may cause harm to the patient [5]. Here we want to consider the main possible
complications through the prism of current acquired knowledge of the specialty. The side effects of iodinated
contrast agents are a source of problems in radiology. Complications of their use, dominated by hypersensitivity
reactions [5], in our series we found 45% of cases and extravasation was the main cause of complication with a rate
of 46%. The consequences of renal toxicity are rare but potentially fatal [5]. It is important that the radiologist
knows how to use these contrast agents knowing the limitations of their use, the prevention and treatment of
complications. Although the consensus is not total on these points, the radiologist must rely on the recommendations
of learned societies, including the SFR, and on validated elements of the medical literature in order to claim good
clinical practice, in accordance with the acquired and current data of science [5].

Conclusion:-

We had reassessed all the iodinated contrast products used for their opacifying properties in radiodiagnosis across
Mali in the various health structures. These contrast products went by their trade names of Omnipaque, Telebrix,
Ultravist and Opaxol. The place of these medicines for diagnostic use depends on their mode of use, their quantity
and their dosage in mg/ml of iodine. Our study made it possible to identify the quantity of PDC and the dosage used
per patient per health center and complications related to their use. We must prohibit the standardization of the doses
used before any examination with harmonization of the use of these PDCs through discussion sessions and
educational tools.
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