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Abstract
The border region that divides Mato Grosso and Bolivia comprises an area of 782 km, considered as a gateway and route for the transportation 
of cocaine to the great consumer centers of the country and the world. This work aims to refer to the different types of materials and layers 
used in the manufacture of narcotics and to evaluate the main methods of diagnosis and image findings in the approach and criminalization 
of drug traffickers, popularly called “human mules”, taking into account their availability , cost and sensitivity in the city of Cáceres, western 
region of Mato Grosso
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Introduction:
Excluding unlawful actions for personal injury and / or malpractice, 
the major thrust of forensic radiology has been the evaluation of 
injuries and violent crimes. As a biomedical tool, it determines the 
cause of death, assists in chronotanatognosis, forensic anthropology 
and crimes against life. History shows that pioneers in the use of 
electromagnetic radiation also used the rays discovered by Roentgen 
in relatively peaceful criminal activities, such as correspondence fraud, 
adulteration of foodstuffs, and in the international drug trade.[1]

Extracted from Erythroxylum coca, cocaine is one of the 14 alkaloids 
found in the plant of the Erythroxylaceae family that is grown in several 
South American countries, and its base paste is a high concentration of 
the drug, from which the following by-products are made : the cocaine 
hydrochloride, the crack and the merla.[2]

Brazil is considered to be one of the largest cocaine users in Latin 
America, and in 2004 it was surpassed only by the Netherlands, and 

in 2005 became the second largest supplier of cocaine to Germany. 
In fact, our country is not a producer, but serves as a “corridor and 
route” to the rest of the world, due to the fragility of Brazilian borders. 
Bolivia uses the border with the Pantanal to take the drug to Mato 
Grosso, mainly by Cáceres, Porto Esperidião and Pontes and Lacerda, 
by air or by land.[3]

The state of Mato Grosso is known as one of the main routes, with 17 
documented trails that are used by drug traffickers, with the use of 
various modes of transportation, among them: human body packers, 
which carry the drugs trapped in the body or in the most sophisticated 
form - drug smuggling, which ingest the capsules, especially cocaine 
base paste. [3,4,5]

In the capsule manufacturing process, manufacturers press the paste 
in specific forms and wrap them in resistant materials, primarily 
to avoid the action of gastric juices and the risk of absorption by 
the body, but also with the aim of making it difficult to confirm the 
capsules within the digestive system, through imaging equipment. [6]
The present work highlights the most diverse forms and strata that 
manufacturers use in the manufacture of narcotics, and the evaluation 
of the main imaging methods and techniques used to reduce 
international trafficking in the region, based on the experience of the 
literature and the literature. group of diagnostic support professionals 
from the Regional Hospital of Cáceres, State of Mato Grosso.

Methods
This cross-sectional study was carried out at the Imaging Service of 
the Regional Hospital of Cáceres (SES-MT), a border region with the 
Bolivian city of San Matías, from November 2016 to September 2017. 
This study includes suspects (AP) in the orthostatic position and 
dorsal decubitus, to confirm the presence of cocaine capsules in their 
digestive tracts, both for their low cost and availability.
In situations where clinical suspicion and anamnesis corroborate the 
presence of capsules and the primary exams are unsatisfactory or 
inconclusive, it is mandatory to perform Computed Tomography (CT) 
for evaluation of the entire abdomen, a refined method that has as 
advantage the non-overlapping of structures and higher coefficient of 
tissue attenuation through the Hounsfield Units (UH).
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All imaging (radiographic and tomographic) examinations were 
examined by technicians, radiology technologists and physicians with 
varying levels of experience, taking into account the clinical history 
and the physical examination even before performing the radiological 
procedures. Table 1 shows the number of layers and the type of 
material used in the manufacture of the shells.
The procedure for removing the capsules is relatively simple. After 
confirming the presence of base paste capsules inside the human 
mule digestive tract through in vivo imaging, the method adopted in a 

hospital environment used by the physicians who participated in these 
consultations was carried out at the request of the authorities capsule 
capture, which is the same as that used in patients in preparation for 
colonoscopy exams. That is to say, a mixture of 01 liter + 01 bottle of 
Mannitol was provided  by  the  nutrition  service,  thus  increasing  
the  peristalsis  movements  and expelling the capsules in a short time. 
The suspect, then accompanied by the armed escort, was taken to a 
restroom away from the emergency room and instructed to ingest a 
mixing glass every 05 minutes (Figure 1)

Materials used

Surgical Glove
Fingers

02 Layers 02 Layers 02 Layers 02 Layers

Trash bags
black

02 Layers 02 Layers 02 Layers 02 Layers

Pvc food 04 Layers 04 Layers 04 Layers 04 Layers

Insufilm
automotive

02 Layers x 02 Layers

Carbon paper x x 02 Layers 02 Layers

Aluminum foil x x x 04 Layers

Table 1: Diversity of materials and layer numbers used in the manufacture of narcotic capsules

1 - plastic; 2nd - black trash bag; 3rd - finger of surgical glove; 4th plastic
 (pet) and 5th plastic bag ‘’sacolé’’

Figure 1 : Types of materials used in the manufacture of capsules:

A - PVC + Carbon paper B – Insulfilm automotive
Figure 2: Materials that make it difficult to see on conventional radiographs
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Conclusion
The simple radiographic examination has significant limitations, since 
with it, we characterize only five basic densities: air, fat, soft parts, 
bone and radiopaque materials, such as contrast media and metal, 
which may make it difficult to confirm of the present study.[7]

The capsules, when detected in the conventional radiographic 
examination, present tubular aspects, with soft-tissue density, with 
clear and regular contours, slightly convex in the major axis and are 
more evident when they are located in the stomach or colon by the 
presence of air, negative contrast (Fig 3-A).
The sensitivity of the radiographic examination is low and, depending 
on the number of capsules, its location and type of wrap, may hinder 
its detection, suggesting a range of other diagnoses (Fig 3-B).
When conventional radiographic examination is inconclusive to confirm 
these capsules, it is mandatory to perform another more refined 
and highly sensitive examination in the detection of heterogeneous 
structures, Computed Axial Tomography (CAT), a sectional method, 
which avoids the overlap of anatomical structures.
(Fig 4-A, B and C), which may not be detected in volumetric 
reformatting due to the formation of low density material (Fig. 4) D).
It is important to note that few medical services in Brazil, especially in 

small cities bordering Bolivia, have a diagnostic tomography diagnostic 
aid.
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