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Thanks to colleagues AUMC, Amsterdam (AMC & VUmc):
• Dr Anje Spijkerboer
• Dr Jan Hein van Waesberghe
• Dr Indra Pieters
• Dr Aukje van Tilborg

Thanks to Dr Hans Nieboer, UZ Brussels

Cases shown mostly published:
#   Br J Radiol. 2014 Apr;87(1036):20130500. Epub 2014 Feb 3, doi: 10.1259/bjr.20130500   

$   La Radiologica Medica – 2014 Oct 10 epub, doi: 10.1007/s11547-014-0458-0

Nothing to disclose, but:



fhberger@gmail.com  
May 8-11, 2023     – 8th Nordic Couse in ER    – Imaging of Drugs Smuggling

Amsterdam
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Sewage sampling...

Cocaine

Speed

XTC

Weed
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Getting knowledge of:

• background / scope of problem

• imaging for screening

• imaging clinical complications

Objectives
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Case 1
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Case 2
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Background

mining.com
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Background

Vancouver, April 15, 2023
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drugs trade 0.6-0.9% of global GDP (US$ 400 bil)

estimated cocaine use in Europe: 356 kg/day

1/3 has tried illicit drugs

3,6 – 6,9% adult population used last year

overdose = 1 death/hr in Europe

> 1 million pounds / yr seized 

Drugs in Numbers

UNODC: Financial Flow Report, 2011
Thomas et al. Sci Total Environ 2012;432:432-439
UNODC: World Drug Report, 2013
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Drug trafficking routes

http://en.wikipedia.org/wiki/Illegal_drug_trade
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‘Body Packers’, aka: 

Swallowers, Couriers, Mules, Internal carriers, 

Easter Egg, ‘Kinder Surprise’ 

⁃ ingestion

⁃ rectum/vagina (‘body pushing’)

(‘Stuffer’ = hastely swallowing when caught)

~ 38% escapes detection

mostly cocaine (~ 80%), heroin and cannabis (~ 20%)

sometimes ATS/MDMA or XTC 

money less common

Drug smugglers

Prabhu et al. Applied Radiol 2008;37(5):26-28
Dorn et al. J Forensic and Legal Med 2013;20:86-90
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• up to or even > 200 / 2kg 
• mean 70 ± 20 
• different sizes 2-5 cm
• different materials:

⁃ latex glove fingers
⁃ condoms
⁃ balloons
⁃ rubber
⁃ aluminum foil / plastic food wrap / carbon paper
⁃ mechanical pallets

• average 7-25 grams

Drug Packets

Bulakci et al. EJR 2013;82:1248-1254
Prabhu et al. Applied Radiol 2008;37(5):26-28
Van Geloven et al. Eur J Surg 168(7):404–409 



fhberger@gmail.com  
May 8-11, 2023     – 8th Nordic Couse in ER    – Imaging of Drugs Smuggling

Suspect   =>    X-ray   OR 3x negative stool

Netherlands

Since 2015: CT equal dose

www.marechausseecontact.nl
/
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Imaging  – Screening 

nrc.nl
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X-Ray Signs
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X-Ray Signs
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X-Ray Signs
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CT Signs
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CT  – Liquid cocaine

= case 1
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Courtesy of Dr. Hans Nieboer 
UZ Brussels, Belgium

CT – Hypodense Heroin
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HU: not reliable
vary with purity, compaction and diluents
hypo-, iso- or hyperdense

Hounsfield Units of packets

Bulakci et al. EJR 2013;82:1248-1254
Hergan et al. Eur Radiol 2004;14(4):736-742
Grimm et al. Int J Legal Med. 2014;128(3):475–82
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Ultrasound Signs
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Bulakci et al. Abdom Imaging 2013;38(3):436-441

MRI 
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MRI 

T1

T2 HASTE T2 HASTE

T2 TRUFI
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MRI 

T1

T2 HASTE T2 HASTE

T2 TRUFI
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modality sensitivity specificity PPV NPV dose

X-ray 28.6-77% 90-100% 74% 97% 1.3-2 mSv

US accuracy 94% PPV 97.6% -

CT 98-100% 100% 100% 62.5% ~ 5-20 mSv

‘low dose’ CT 100% 100% - - 1.2-1.7 mSv
2.23 ± 0.72 mSv

CT – scout 68% - 100% 89% 1/3rd of CR

MRI - - - - -

Imaging  – Screening

sensitivity of toxicology: 
~ 50% in asymptomatic
~ 70% in ruptured packet
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CT  – dose reduction

X-ray: sensitivity 77%,  specificity  96%

False negative:
< 12 packets
Iso-attenuating packets on CT
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Even only lowering to 100 kVp
or even 80 kVp:

– Sufficient quality for diagnosis
– Lowers exposure up to 5x

CT  – dose reduction

Schulz et al. Clin Radiol (2014) 69:525-530 
Aisa et al. Abdom Imaging (2015) 40:2152–2158
Aisa et al. Forensic Sci Med Pathol (2017) 13:145-150
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Iterative reconstruction – full model based

Dose at range of single X-ray

CT  – dose reduction

Courtesy of Dr. Hans Nieboer 
UZ Brussels, Belgium
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Aisa et al. Eur J Med Res (2018) 23:59

Lowering dose to 0.2 mSv is appropriate

CT  – dose reduction
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Material analysis:

- Compression  é DE-Index 

- Pure cocaine and heroin:  negative DEI

- Body packets:
• Heroin - 0.013-0.046
• Cocaine + 0.029-0.044  -> added Tin

CT  – Dual Energy

Laberke et al. Forensic Sci Med Pathol (2015) 11:20–28
Grimm et al. Int J Legal Med. 2014;128(3):475–82
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DECT in vitro – 2020 

Boizet et al. Arch Med Sadowej Kryminol 
2020; 70(4):235-241
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Imaging  – Complications
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May 2007  – March 2008:

707  detainees at airport      
30  referred to hospital (4.2 %)

9  needed surgery (1.3 %)

Complications
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Complications  – Bowel Obstruction
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Complications  – Perforation
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Complications  – Migration

Courtesy of Dr. Anje Spijkerboer, AUMC, Amsterdam
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Complications  – Trauma
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Complications  – Leakage
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Complications  – Resuscitation  
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Complications  – …itis
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Complications  – Post-op
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Imaging  – S.o.S.
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Shahnazi et al. Clin. Toxicol (2015) 53(7):596-603 

Imaging  – S.o.S.
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fhberger@gmail.com  
May 8-11, 2023     – 8th Nordic Couse in ER    – Imaging of Drugs Smuggling

Imaging  – S.o.S.
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One lonely packet…

Imaging  – S.O.S.
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DO CT! (with IV contrast) 

NO oral / rectal

Complications?
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asymptomatic   =>   conservative

symptomatic   =>   surgery
⁃ obstruction
⁃ perforation
⁃ body packers syndrome (=packet rupture)

⁃ (delayed passage ?)

If possible, do CT to guide surgeon

Management
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Case  – day 1
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Case  – day 1



fhberger@gmail.com  
May 8-11, 2023     – 8th Nordic Couse in ER    – Imaging of Drugs Smuggling

Case  – day 3

2 days post laparotomy
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Suspect body packing

Asymptomatic Symptomatic

US

Positive Negative / 
Indeterminate

Scout CT

Positive Negative / 
Indeterminate Reduced Dose

(DE) CT without
IV contrast

Normal Dose
(DE) CT with
IV contrast

Imaging in drug 
smuggling
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Screening: CT >>>  X-ray, US, MRI

Hounsfield Units: mean nothing…
DECT: Can differentiate 
Complications: CT – no oral/rectal contrast

Help  your  EM physician / surgeon!

Take to work
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Colleagues AUMC, Amsterdam (AMC & VUmc):
• Dr Anje Spijkerboer
• Dr Jan Hein van Waesberghe
• Dr Indra Pieters
• Dr Aukje van Tilborg

Dr Hans Nieboer, UZ Brussels

Cases shown mostly published:
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$   La Radiologica Medica – 2014 Oct 10 epub, doi: 10.1007/s11547-014-0458-0

Thanks to



fhberger@gmail.com  
May 8-11, 2023     – 8th Nordic Couse in ER    – Imaging of Drugs Smuggling

fhberger@gmail.com

Want to hide money…
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