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ABSTRACT

Background and study aims Removal of cocaine pellets

by endoscopy is the subject of much debate, due to the

supposed risk of rupture. This study aimed to evaluate the

safety of digestive endoscopic removal of cocaine pellets.

Patients and methods This was a single-center, observa-

tional, retrospective study conducted at the Cayenne Hos-

pital in French Guiana from July 2015 to May 2023.We in-

cluded patients in whom digestive endoscopy was per-

formed for delayed evacuation despite conservative treat-

ment defined by persistence of pellets on imaging from

the third day of hospitalization. Endoscopy was performed

only if the pellets present were at low risk of rupture (type

4 according to the classification by Pidoto in 2002). We col-

lected demographic, imaging, endoscopic and follow-up

data.

Results We included 111 patients, 75% of whom were

male. Median age was 25 years (range, 20–33). Imaging

was performed in 99% of cases. On imaging prior to endos-

copy, pellets were found mainly in the stomach (28%), right

colon (28%), left colon (30%), and sigmoid (31%). Median

time to endoscopy was 3 days (range, 2.5–4). Median num-

ber of pellets extracted endoscopically was one (range, 1–

4). The material used was mainly endoscopic baskets

(60%). No patient presented any per or post-endoscopic
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Introduction
In recent decades, there has been a significant increase in intra-
corporeal drug transport [1, 2, 3]. Three methods of intracor-
poreal transport have been described: body packing, body
stuffing, and body pushing [2, 4].

The most widely used classification of drug packaging,
which was established in 1983 by McCarroon and Wood, divides
packaging into three categories [5]. Type 1 corresponds to less
resistant packaging (condoms, balloons) with a high risk of rup-
ture. Type 2 corresponds to very compact powder, wrapped in
multiple layers of latex, with a low risk of rupture. Type 3 corre-
sponds to hard paste, wrapped in non-radiopaque packaging.
In 2002, Pidoto et al. described Type 4, exclusively for cocaine
transport, where the pellets are micro-industrially prepared
[6]. Type 4 is currently found mainly in French Guiana, with re-
inforced packaging and a very low risk of breakage.

Body packing was first described in 1973 [7]. In the following
years, surgery was recommended as the first-line treatment.
Today, the European Society of Gastrointestinal Endoscopy
(ESGE) and the American Society for Gastrointestinal Endos-
copy (ASGE), recommend close clinical monitoring of asympto-
matic body drug carriers, and surgery only in cases of suspect-
ed pellet rupture (acute signs of intoxication), failed progres-
sion or signs of digestive obstruction [8]. Indeed, several pa-
tient cohorts have demonstrated the safety of conservative
management [2, 9, 10, 11]. Endoscopic removal of pellets is
not recommended [8]. Fear of rupture of drug pellets is suppor-
ted only by small or old series [12]. To our knowledge, no pub-
lished study has assessed the safety of endoscopic removal of
Type 4 pellets.

Because of its geographical location (between Surinam and
Brazil) and its European status, French Guiana is a major transit
point to Europe for cocaine. A report estimates that 15% of the
cocaine consumed in France is transported by body packers
from French Guiana [13]. The number of arrests at the interna-
tional airport is increasing, from 150 between 2015 and 2019
to more than 400 per year in 2022 and 2023. The Cayenne Hos-
pital has established a dedicated pathway for managing body
packers through the Emergency Department [14]. Endoscopic
treatment of pellets is part of this management.

The primary objective of our study was to evaluate the safety
of endoscopic pellet removal by describing cases managed at
the Cayenne Hospital Center. The secondary objective was to
evaluate efficacy of endoscopic pellet removal.

Patients and methods
Study design and population

This was a single-center study conducted in the Gastroenterol-
ogy Department in the Cayenne Hospital. The study was obser-
vational, retrospective, and based on data collected from com-
puterized records of patients followed from July 2015 to May
2023.

Inclusion and exclusion criteria

Inclusion criteria were all patients with cocaine pellet extrac-
tion. Exclusion criteria were presence of another drug or ab-
sence of pellets found at endoscopy.

Given our primary objective, which was to assess the safety
of cocaine pellet removal, we excluded all patients for whom no
pellet was found at endoscopy. We excluded all patients carry-
ing drugs other than cocaine to have a homogeneous group.

Cocaine pellet classification

We used the McCarron and Pidoto classification [5, 6, 15]. Mac-
Carron described three types. Type 1 are highly susceptible to
leakage or rupture and contain loosely packed drug covered
with two to four layers of wrapping, usually made of a condom
tied at one end, folded back over itself, and tied again at the op-
posite end. Type 2 are characterized by a larger size and consist
of a bundle of tightly packed drug covered with five to seven
layers of tubular latex or latex gloves and tied tightly with a
knot at each end. Type 3 are similar to Type 2 packages, but
they are wrapped in aluminum foil and over wrapped with three
to five layers of tubular latex securely tied at both ends.

Pidoto described a fourth type. Type 4 are industrial packa-
ges used for cocaine only, prepared by dissolving cocaine hy-
drochloride in an alcohol-water solution and placing the result-
ing dense paste in a specific device and, when hardened,
packed in tubular latex. Preparation is completed by covering
the package with colored paraffin or fiberglass.

Body packer management

Body packers were managed according to the established pro-
tocol: Plain radiography to confirm presence of pellets and ini-
tial medical examination (check of vitals, questioning about the
type and number of pellets and date of ingestion/insertion,
physical examination, electrocardiogram, blood test, urine
test). The medical examination specifically aims to detect any
complications (signs of cocaine impregnation, occlusive syn-
drome). Asymptomatic patients with confirmed pellets on ima-
ging were transferred to the secure unit and held in hospital
custody for 96 hours (legal duration of police custody) until

complications. No pellets ruptured during extraction. There

was no sign of cocaine intoxication during or after endos-

copy. The success rate for pellet removal was 92% during

the first endoscopy and 100% during the second endos-

copy.

Conclusions Endoscopic removal of micro-industrially-

produced cocaine pellets seems to be a safe and effective

method. Therefore, endoscopy has a place in management

of these patients.
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the pellets had been completely evacuated. During their stay in
the secure unit, patients were monitored by a paramedical
team, under the supervision of a doctor. They were fasting and
a conservative medical treatment with PEG at a rate of 4 L per
day was started.

Pregnant women did not undergo imaging (with rare excep-
tions), but were managed otherwise in the same way as the
other patients.

Endoscopy management

In our clinical experience, and as reported by previous studies in
our center, almost 90% of people have a complete evacuation of
pellet after 2 days. In view of this and of the current quality of
the packaging (micro-industrial pellet with very low risk of rup-
ture), after discussion with the different actors involved in man-
agement of body packers, the decision was made to perform
endoscopy to extract the pellets in the event of prolonged stag-
nation if the patient consented. Day 0 was the date of admis-
sion. Delayed evacuation was defined as persistence of pellet
in the stomach and/or colon on Day 3. Endoscopic extraction
was discussed and performed after inspecting the pellets al-
ready evacuated and checking their solidity, in the absence of
hemodynamic repercussions or surgical abdomen. In our cen-
ter, endoscopy was performed under general anesthesia or
with sedation with midazolam 5mg and morphine hydrochlor-
ide 5mg, or under local anesthesia with lidocaine (for upper
gastrointestinal endoscopy [UGE]) or without sedation. UGE
was mainly performed under general anesthesia but a few pa-
tients were sedated for both colonoscopy and UGE; colonosco-
py alone was performed without sedation. If extraction failed,
the examination was then performed under general anesthesia
if the first examination was not. In the event of failure due to an
excessive number of colonic pellets, PEG treatment was again
administered.

Pregnant women are also involved in cocaine trafficking,
which complicates treatment because of the risk of fetal irra-
diation. They conceal the pellets extra corpore and in corpore,
usually by vaginal or rectal insertion. In the absence of imaging,
it is not possible to know whether they have pellets in their di-
gestive tract, or to assess the quantity of pellets. The decision
was made to propose endoscopy systematically (UGE and colo-
noscopy) after 24 to 48 hours of PEG and two stools without
pellets, and with patient consent.

Safety of endoscopic removal was defined as absence of pel-
let breakage during the examination, integrity of packaging ob-
served after pellet removal, absence of clinical signs of post-
endoscopy cocaine impregnation, and absence of need for re-
suscitation following endoscopy.

Efficacy was defined by achievement of digestive vacuity
after endoscopy, attested to by low-dose CT imaging. In the
case of CT scan performed prior to endoscopy with accurate
pellet counts, there was no post-extraction control if pellet
counts were concordant.

Data collection

For each patient, the following demographic data were collec-
ted: age, sex, current pregnancy, imaging, endoscopy, and fol-
low-up data. Data collection (anonymous) was carried out by a
single investigator based on review of the computerized patient
record. Data were collected in a standardized Excel spread-
sheet.

Statistical analysis

Patient characteristics were presented as medians (interquar-
tile range [IQR] for continuous variables, and as numbers (per-
centages) for categorical data. All statistical analyses were per-
formed using Stata 13.0 (StataCorp, College Station, Texas,
United States).

Ethical and regulatory approval

The typology of this study corresponds to Research Not Invol-
ving the Human Person (RnIPH). All data were collected from
the medical records of patients in the Gastroenterology De-
partment. These data were pseudonymized and processed by
medical staff in the Gastroenterology Department (principal in-
vestigator or any person under his responsibility). The study,
therefore, was an internal research study, in accordance with
the Commission nationale de l’informatique et des libertés. In
addition, participants were collectively informed by posters in
the Emergency Department. Any opposition by patients to tak-
ing part in the study was taken into account. The study was re-
gistered in the hospital data processing register with the Cay-
enne Hospital Data Protection Officer.

Results
Over the study period, 1110 patients were admitted for suspi-
cion of in corpore drug transport. A total of 144 patients under-
went digestive endoscopy for pellet extraction. Cocaine pellets
were found in 111 patients, who were included in the analyses.
Thirty-three patients were excluded: three carrying cannabis
and 30 with endoscopic examinations that revealed no pellets.
Of these 30 patients, 20 were pregnant women in whom no
imaging was performed prior to endoscopy. Ten patients had
endoscopy with no pellets found and had at least one imaging
study prior to endoscopy. Among them, there were two false-
positives on the CT scan, three patients with errors in counting
the number of pellets by the police, two patients with gastric
pellets that had progressed into the small intestine at the time
of UGE, and three patients who had hidden expelled pellets, re-
sulting in a counting error. A total of 111 patients were included
in the analysis (▶Fig. 1).

Eighty-three patients were men (75%) and 28 women (25%),
with a median age of 25 years (range, 20–33) (▶Table 1).

Six patients (21% of the females, 5% of the total population)
were pregnant.

Of the 111 patients, 110 had at least one imaging study. One
pregnant woman did not have initial imaging, whereas five oth-
ers did (pregnancy was not known before). At least one pellet
was found on imaging prior to endoscopy in all patients. Type
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of imaging, time between imaging and endoscopy, number of
pellets and their location are shown in ▶Table1. Delay time be-
tween imaging and endoscopy was 6 hours (range, 3–15). Time
depended on availability of endoscopy and/or operating rooms
and the police team. Pellets were located mainly in the sigmoid
(31%), left colon (30%), right colon (28%) and stomach (28%).

Thirty-three patients (30%) had gastroduodenal pellets on
imaging. All benefited from UGE+ /-colonoscopy. Pellets were
found in the stomach/duodenum in 29 patients (88%), in the
colon in three patients (10%), and not found at gastroscopy
and colonoscopy in one patient in whom the pellet had progres-
sed into the small intestine at time of endoscopy.

Eighty-one patients had at least one colorectal pellet on pre-
endoscopy imaging. One did not have a colonoscopy because
the (rectal) pellet was expelled before the endoscopy. All the
rest had a colonoscopy (99%) and the pellets were found in all
of them.

None of the patients had pellets in the small intestine (ex-
cept for the duodenum) on pre-endoscopy imaging.

No patient without a pellet on pre-endoscopy imaging un-
derwent endoscopy.

Median time between hospitalization and endoscopy was 3
days (range, 2.5–4).

Of the 111 patients, 82 underwent endoscopy for delayed
evacuation according to our definition (74%). Twenty-nine un-
derwent early endoscopy, including two for pregnancy, seven

1110 patients admitted for drug in corpore

144 patients had an digestive endoscopy

111 patients included

33 patients exluded
▪30 no pellets seen in endoscopy 
▪ 3 other drugs

▶ Fig. 1 Study flow chart.

▶Table 1 Population characteristics.

Characteristics Population (n =111)

Age 25 (range, 20–33)

Sex

Male 83 (75)

Female 28 (25)

Pregnancy 6 (5)

Imagery before endoscopy

Abdominal plain radiography 104 (96)

CT scan 53 (48)

Abdominal plain radiography and CT scan 49 (44)

Abdominal ultrasonography 2 (2)

Number of pellets on imaging before
endoscopy

1 [1, 2, 3]

Location of pellets on imaging before
endoscopy

Stomach 30 (28)

Duodenum 2 (2)

Ileum 3 (3)

Cecum 11 (10)

Right colon 31 (28)

Transverse colon 16 (15)

Left colon 31 (30)

Sigmoid 34 (31)

Rectum 16 (15)

Imaging delay-endoscopy (hours) 6 (range, 3–15)

Delay before endoscopy (days) 3 (range, 2.5–4)

Endoscopy

Upper gastrointestinal endoscopy 40 (36)

Colonoscopy 89 (80)

Upper gastrointestinal endoscopy and co-
lonoscopy

18 (16)

▶Table 1 (Continuation)

Characteristics Population (n =111)

Endoscopy modality

General anesthesia 32 (29)

Sedation 32 (29)

Without sedation 47 (42)

Number of pellets founded on endoscopy 1 (range, 1–4)

Location of pellets on endoscopy

Stomach 28 (25)

Cecum 26 (24)

Right colon 12 (11)

Transverse colon 14 (13)

Left colon 23 (21)

Sigmoid 39 (35)

Rectum 22 (20)

Extraction material

Basket 66 (60)

Polypectomy loop 42 (38)

Manual 6 (5)

Data are expressed as median (interquartile range) or proportion (%).
CT, computed tomography.
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for gastric stagnation > 24 hours, six for cecal stagnation > 24
hours, and 14 for one to three colonic pellets with difficulty in
taking PEG and tolerating fasting.

Forty patients underwent UGE and 89 underwent colonos-
copy, 18 of whom had both examinations. UGE was performed
under general anesthesia in 23 patients (58%), including 12
(52%) with spontaneous ventilation and 11 (48%) with intuba-
tion; under sedation in 13 patients (32%) and under local anes-
thesia with lidocaine in four patients (10%). Another eighty-
nine patients underwent colonoscopy: 18 (20%) under general
anesthesia, 27 (30%) under sedation, and 44 (50%) without se-
dation. During endoscopy, pellets were located mainly in the
sigmoid (35%), cecum (26%), and stomach (25%). Median num-
ber of pellets removed was one (range, 1–4) (▶Fig. 2 and ▶Fig.
3).

Equipment used was mainly an endoscopic basket and a po-
lypectomy loop, with Type 4 pellets in 100% of cases.

Fifty-nine patients (54%) underwent post-endoscopy ima-
ging. Of the 51 patients who did not undergo post-endoscopy
imaging, four were pregnant women and 39 patients had un-
dergone CT imaging prior to endoscopy, enabling an accurate

count of the number of pellets remaining to be evacuated
endoscopically.

No patient presented any per or post-endoscopic complica-
tions. No pellets ruptured or cracked. One patient was hospita-
lized in the Intensive Care Unit (ICU) prior to endoscopy for
symptoms (palpitations, sweating, tachycardia, psychomotor
agitation) suggestive of acute cocaine intoxication due to pellet
rupture, with a positive urine test. Endoscopy was performed
after medical and surgical discussion. The extracted pellets
were found to be intact. No other patient was admitted to the
ICU after endoscopy. No patient showed post-endoscopy acute
cocaine intoxication.

In terms of efficacy, endoscopy was successful in 101 pa-
tients (92%). There were nine reports of failed extractions, due
to poor tolerance of colonoscopy, large number of pellets (10 to
16 pellets) in seven patients, or difficulty in passing through the
esophageal orifice in the two patients who underwent endos-
copy without general anesthesia. All patients who underwent a
second endoscopy had successful pellet extraction.

▶ Fig. 2 Gastric pellets, endoscopy after 48 hours.
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Discussion
Our study included 111 patients and presents the largest co-
hort to date. No per or post-endoscopic complications were ob-
served. Efficacity of pellet extraction was high (92% after the
first endoscopy and 100% after the second endoscopy). These
results agree with previous studies carried out at the Cayenne
Hospital [16]. All the pellets were Type 4 according to the clas-
sification of McCarron and Pidoto [5, 6].

The population studied was similar to that found in the lit-
erature. The ages were equivalent (median age 25 years) [17],
as was the sex distribution (sex ratio M/F 4/1) [3, 10].

Recommendations for expulsion of cocaine pellets are based
on conservative management. Several studies recommend use
of a laxative and close monitoring [2, 9, 10, 11, 18]. This man-
agement is effective and the complication rate is low (<5%).
Non-hospital management was suggested in one study [18].
However, complete expulsion can take a long time, from 3 to 5
days [19, 20, 21].

Endoscopy is not recommended in patient management,
mostly because of fear of rupture during extraction. Some fatal
outcomes have been reported [12]. However, in those cases,
the drug was contained in crude packaging (condom). Today,
the drug is mostly transported in micro-industrial packaging,
with a low risk of breakage [2]. Recent studies have demon-
strated the outcome of endoscopy for drug-type foreign bod-
ies. A prospective study compared the outcome of patients un-
dergoing endoscopic extraction of drug baggies (less resistant
than Type 4 pellets) versus those receiving medical treatment
[22]. Length of hospital stay and complication rate were lower
in the endoscopic group. The drug baggies were exclusively in-
tragastric, and mainly heroin and methamphetamine. Another
study in 2022 reported successful endoscopic extraction of an
intragastric heroin baggie [23]. In a letter to the editor, a team
mentioned endoscopy for heroin baggie extraction, but also
raised the question of endoscopy for cocaine pellets with a
trained team and after medico-surgical discussion [24]. Endos-
copy has been purposed as an alternative to surgery in case of

gastric stagnation for a single pellet in an asymptomatic patient
[1].

Mean time to endoscopy in Cayenne Hospital is 3 days. This
is the cut-off point chosen to define stagnation and may lead to
endoscopy. This choice was made for several reasons. In our
clinical experience, and as reported by previous studies in our
center [14, 16], almost 90% of people have complete pellet eva-
cuation after 2 days. Transporting drugs (cocaine) in the diges-
tive tract is not harmless. In a study of 581 body packers in
France, the average hospital stay was 5 days [19]. Some pa-
tients had a longer stay (up to 18 days) without pellet rupture.
The question that may arise is how long cocaine can safely be
left in the digestive tract without risk of rupture. There are no
robust data in the literature on this subject. In some studies,
surgical management was proposed after 5 days of pellet stag-
nation [25, 26]. The team of gastroenterologists at Cayenne
Hospital is trained for this type of procedure. Type 4 pellets,
with a low risk of rupture, are the most common in French Gui-
ana. In some countries, asymptomatic body packers are treated
on an outpatient basis in detention facilities under medical su-
pervision [3, 18]. In France, body packers are monitored in hos-
pital [14, 16, 19]. French Guiana is suffering from the scourge of
cocaine trafficking and the number of body packers continues
to rise, leading to saturation of the judicial, prison, medical, po-
lice, and customs systems [13]. Duration of police custody in
France is 96 hours, and in French Guiana, not all body packers
are incarcerated at the end of this period, which can complicate
matters for those who have not finished expelling and who will
not be incarcerated: Return home with intracorporeal drugs or
hospitalization in a conventional ward among patients who are
not involved in drug trafficking.

For all these reasons, we have set a threshold of 3 days for
the proposal and performance of an endoscopy. However, 26%
of patients underwent early endoscopy on Day 1 or Day 2 be-
cause of pregnancy, gastric or cecal stagnation for more than
24 hours, or difficulty tolerating fasting or refusal to drinkPEG
(if only a small number of pellets [< 3] remained).

Management of pregnant women with body packing is deli-
cate [27]. Because they should not undergo imaging, the evolu-

▶ Fig. 3 Colon pellets.
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tion of pellet expulsion is unknown. In our center, in such cases,
an upper and lower digestive endoscopy is performed to check
vacuity after two stools without pellets, if the patient agrees.
This practice is questionable, especially because it leads to nor-
mal endoscopies without pellets. Consideration is currently
being given to improving management in pregnant women.

Endoscopic management in body packers needs further in-
vestigation. The type of management may depend on the loca-
tion of the pellets. In some centers, as at the Hôtel-Dieu in
Paris, a low-dose CT scan is systematically performed. Patients
in whom pellets are in the gastrointestinal tract are fasted and
monitored in continuous care, otherwise a light diet is author-
ized [28]. In Cayenne Hospital, patients undergo plain radiogra-
phy on admission. This imaging can confirm presence of pellets
but does not give a precise description of their location. In fact,
errors in location in the gastrointestinal tract, in particular, may
occur. So, in the Cayenne Hospital, all patients with cocaine pel-
lets are fasted.

The ESGE recommends against endoscopic retrieval of drug
packets. They recommend close observation in asymptomatic
individuals who have concealed packets of drugs by swallowing
(body packing) and surgical referral in cases of suspected pack-
et rupture, failure of packets to progress, or intestinal obstruc-
tion. But endoscopy appears to be an alternative to surgery in
asymptomatic patients [1] and to reduce the duration of strict
fasting and the length of observation in the ICU. In our study,
endoscopy was conducted for gastric stagnation in 25% of
cases.

Methods used to perform endoscopy must be discussed. In
the presence of a gastric pellet, endoscopy is generally per-
formed under general anesthesia, but it can also be performed
under sedation with midazolam and morphine, depending on
local protocol. There have been reports of failed passage
through the esophageal orifice when UGE was done under se-
dation, which suggests that all examinations should be per-
formed under general anesthesia. Moreover, a large number of
colonic pellets was associated with extraction failure. This raises
the question of defining the maximum number of pellets and
systematically performing colonoscopy under general anesthe-
sia for those with a high number of pellets.

The equipment used for removal was usually a basket. How-
ever, the size of the pellets did not always allow this equipment
to be used. For larger pellets, we used large polypectomy loops.

In our experience, the cocaine transported is generally in
powder form, but a new form, liquid cocaine, is found in con-
doms [29]. We encountered one such case during a period out-
side the study, for which endoscopic withdrawal was successful.
However, even greater vigilance is required in such situations.

Finally, the limitation of this study is its retrospective nature,
leading to recall bias, although this was partly remedied by the
quality of the endoscopy reports (many details on indication
and context).

Conclusions
Endoscopic removal of Type 4 cocaine pellets was a safe meth-
od, with no complications in our study. The success rate for a
first digestive endoscopy was 92%, but this rate could be fur-
ther improved by performing endoscopy under general anes-
thesia (100% success rate at second endoscopy). To our knowl-
edge, with 111 studied patients, this is the largest real-life
study of endoscopic removal of cocaine pellets in body packers.
These results will need to be confirmed by a larger prospective
study based on a well-protocolized pellet-type follow-up medi-
cal record. Digestive endoscopy could be an alternative to sur-
gery in certain cases of body packing. Since this study, we have
improved the protocol for endoscopic management of pellets.
It would also be interesting to carry out a cost-effectiveness a-
nalysis of endoscopic management versus conservative medi-
cal treatment in countries where body packers are monitored
exclusively in hospital. It would also be interesting to assess
whether allowing food intake results in less recourse to endos-
copy, which would be explained by better intestinal motility.
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