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Abstract 
Objective: Determine the frequency of the sinonasal mechanical anatomic 
variants by CT Scan. Patients and method: Six-month retrospective study 
concerning sinus CT scans in the registers of Teaching Hospitals’ Imaging 
Services of Lomé and Kara (TOGO). It involves patients without distinction of 
sex, of over 15 years without anomaly that can lead to a modification of the 
normal anatomical configuration of the paranasal sinuses’ cavities. The analy-
sis has been made by only one radiologist. Results: The frequency of mechan-
ical sinonasal anatomic variants stood at 91.87%. The narrowing of the middle 
nasal turbinate was the variant mostly observed (55.03%), dominated by the 
deviation of the nasal septum whose frequency was 25.48%. The narrowing of 
the infundibulum represented 10.80% of population. They were more repre- 
sented by the Haller cell which displayed a frequency of 3.60%. The variants 
venturing to narrow the upper nasal turbinate, represented only by extra tur-
binates, involved 1.02% of the population. The other variants of mechanical 
sinonasal anatomic variants represented 25.02%. They were dominated by the 
maxillary sinus septa (11.2%). Our study showed a feminine predominance 
which is statistically important for Haller cells (p = 0.037) and the ethmoid-
bulla hypertrophy (p = 0.0036). Conclusion: The anatomic variants of me-
chanical sinonasal are very frequent in Togo. 
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1. Introduction 

Sinonasal form at each side a whole anatomical functional system, entirely sepa-
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rated from the opposite side. It constitutes the way-in of the respiratory system 
and plays a filtering, heating and humidification role of the inhaled air, before its 
admission in the bronchopulmonary tree. They usually present anatomical va-
riants, of which some can expose to infectious risks. The awareness of these va-
riants of infectious risks whose confining mechanism is the narrowing of the 
maxilla-nasal infundibulum or the middle turbinate [1] is thus necessary. 

Conventional radiology does not permit a detailed study of the nasal cavity 
and paranasal sinuses, and has now largely been replaced by computerised to-
mographic (CT) imaging [2] [3]. This gives an applied anatomical view of the 
region and the anatomical variants that are very often found [2] [3]. Thus, the 
reading of any CT scan concerning sinonasal must include the identification of 
these anatomical variants, regardless of the indication.  

The frequency of anatomic variants in sinonasal was 67% in the study of 
PÉREZ-PIÑAS, and 93% in the Earwakerstudie’s. We did not find the studies 
about anatomic variants in sinonasal in general, and of the variants of confine-
ment in particular in Sub-Saharan Africa. 

We undertook this study to establish the frequency and the map anatomical 
variants of infectious risk. 

2. Patients and Method 

We conducted a six-month retrospective study from July to December 2015. It 
concerned sinonasal CT scans in the registers of Teaching Hospitals’ Imaging 
Services of Lomé and Kara (TOGO). The sample size was calculated on the basis 
of the SWCHARTZ formula: N = Z2.P. (1 − P)/d2 (N = Sample size; Z = Degree 
of confidence). At 95% confidence, Z = 1.96; P = Probability of the expected 
event (Most frequent variant in the literature: 90%; Therefore P = 0.9 and (1 − P) = 
0.1); D = Probability of error. If confidence = 95%, therefore error = 5% and d = 
0.05). 

We retained CT scans of sinonasal of patients without distinction of sex, of 
over 15 years. These patients should not have any traumatic, facial tumour inju-
ries or any other injuries leading to a modification of the normal anatomical 
configuration of the paranasal sinus. 

The analysis has been made by only one radiologist. 
We had written approval from patients. 
For each patient, it has been proceeded systematically on the console a meti-

culous analysis on axial slices and coronal and sagittal reconstructions. 
The size of the ethmoidal cells, notably of the ethmoidal bulla, Agger-nasi, 

Haller cell, has been researched. 
The position of the uncinateprocess and its pneumatization have been studied: 
The size, direction of the curvature and the number of middles turbinates 

have been studied: the concha-bullosa has been retained when the two fine strips 
are divided by relatively developed aerial shelters. The curvature of the middle 
turbinate was considered as paradoxical when the concave face of the middle 
turbinate is against the nasal septum. The existence of the extra turbinates has 
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been retained by the presence of more than 6 nasal turbinates. 
The maxillary sinus was considered as being divided as it existed one or many 

divisions in itself. 
Any deviation more than 4 mm of the nasal septum with bone spur has been 

considered as an anatomical variation. 
The collected data have been analyzed and processed with epi info 7. The cor-

relation coefficient of Pearson has been calculated. The difference is considered 
significant if p < 0.05. 

3. Results 

Out of 1083 CT scans analyzed, 995 (91.87%) presented at least mechanical ana-
tomic variants of sinonasal. 

We found out only one variant with 834 persons and two variants with 142 
persons and three variants with 19 persons. The total was 1175 mechanical ana-
tomical variants of sinonasal in our study. 

Persons presenting narrowing of the middle turbinate (Figure 1) were mostly 
found with a frequency of 55.03% in population. They have represented 63.40% 
of mechanicals anatomics variants (Table 1). The deviation of the nasal septum 
was the most found among the narrowing of the middle turbinate. It represented 
25.48% of the population of our study, equaling for 37% of the narrowing of the 
middle turbinate, and 22.37% of the mechanicals anatomics variants of sinonasal 
(Table 2). 

The narrowing of infundibular (Figure 2) affected 10.80% of the population 
in our study. They represented 10.47% of the mechanical anatomicvariants of 
sinonasal (Table 1). Among the infundibular narrowing, the Haller cell (Figure 
2(a)) is mostly found. It affects 3.60% of the population devoted for our study 
and represented 30.47% of infundibular narrowing, and 3.3% of the mechani-
calsanatomics variants of sinonasal (Table 2). 

 

 
Figure 1. Coronal CT scan: Narrowing of the middle turbinate: (a): 
Deviation of nasal septal. (b): Hypertrophy of ethmoid bulla. (c): 
Pneumatization of midlle turbinate (concha bullosa). (d): Paradoxical 
of middle turbinate. 
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Figure 2. Coronal Ct scan. Narrowing of the infundibular. (a): Haller 
cell. (b): Pneumatization of uncinateprocessus. (c): Vertically of unci-
nateprocessus. (d): Horizontally of uncinateprocessus. 

 
Table 1. Distribution of mechanical anatomic variants according to the type of narrow-
ing. 

 N1 N2 % VC % PE 

Narrowing of the middle turbinate 596 745 63.40 55.03 

Other mechanical sinonasal variants 271 296 25.19 25.02 

Narrowing of the infundibular 117 123 10.47 10.80 

Narrowing of the superior turbinate 11 11 0.94 1.02 

Total 995 1175 100 91.87 

N1 = number of persons presenting the mechanical variant. N2 = Total of variant number. %VC = fre-
quency within the mechanical variants: N2/total of all mechanical variants (1175) % PE = frequency in se-
ries: N1/number of scanner analyzed (1083). 

 
The superior turbinate narrowing (Figure 3) affected 1.02% of the population 

in our study. They represented 0.94% of the mechanical anatomic variants of si-
nonasal (Table 1). The extraturbinates (Figure 3) were the only narrowing of 
the superior turbinate (Table 2). 

The other mechanical anatomic variants of sinonasal (Figure 4) represented 
25.19% of the mechanical anatomic variants of sinonasal. They represented 
25.02% in the population of our study (Table 1). Among the other variants of 
confining risk, the maxillary sinus septa (Figure 4(a)) were the mostly found. It 
affects 11.26% in the population in our study and represented 41.21% of the 
other anatomic variants of sinonasal, and 10.33% of the whole anatomic variants 
of sinonasal (Table 2). 

We found out a statistically significant feminine predominance for Haller cells 
(p = 0.037) and ethmoidal bullahypertrophy (p = 0.0036) (Table 3). 
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Table 2. Distribution of mechanicals anatomics variants. 

 Effectif % VG % PE % VC 

Narrowing of the infundibular 123 11 10.80 10.47 

Haller cell 39 30.47 3.60 3.3 

Pneumatization of uncinate processus 24 18.75 2.21 2 

Horizontally of uncinate processus 32 25 2.95 2.70 

Vertically of uncinate processus 33 25.8 3.04 2.94 

Narrowing of the middle turbinate 745 63 63.40 55.03 

Pneumatization of middle turbinate 241 32.3 22.25 20.40 

Paradoxical of middle turbinate 61 8.17 5.63 5.16 

Hypertrophy of ethmoid bulla 168 22.52 15.51 14.22 

Deviation of nasal septal 276 37 25.48 22.37 

Other mechanical sinonasal variants 296 25 2519 2502 

Hypertrophy of Agger Nasi cell 93 31.41 8.58 7.87 

Hypoplasia of middle turbinate 71 24 6.55 6.01 

Septations of maxillary sinus 122 41.21 11.26 10.33 

Accessory low ostium of the maxillary sinus 10 3.38 0.92 0.84 

Narrowing of the superior turbinate 11 1 0.94 1.02 

Accessories turbinates 11 100 1.01 0.93 

% VG = frequency within the group: N2/total variants of the group concerned. % VC = frequency within 
the mechanical variants: N2/total of all mechanical variants. % PE = frequency in the study population: 
N1/number of scanner analyzed. 

 
Table 3. Distribution of mechanicals anatomics variants according to sex. 

 
Women Men KHI2 

N % N %  

Narrowing of the middle turbinate 251 42.11 345 57.88 0.1191 

Deviation of nasal septal 95 34.42 181 65.37 0 

Pneumatization of middle turbinate 100 41.49 141 58.51 0.123 

Hypertrophy of ethmoid bulla 91 54.17 77 45.83 0.0036 

Paradoxical of middle turbinate 23 37.7 38 62.37 0.127 

Other mechanical sinonasal variants 126 46.49 145 53.50 0.060 

Septations of the maxillary sinus 55 45.45 67 54.92 0.470 

Hypertrophy of Agger Nasi cell 46 49.46 47 50.54 0.169 

Hypoplasia of middle turbinate 37 52.11 34 47.89 0.097 

Accessory low ostium of the maxillary sinus 5 50 5 50 0.371 

Narrowing of the infundibular 59 50.45 58 49.55 0.4456 

Haller cell 23 58.97 16 41.03 0.037 

Verticallyof uncinate processus 13 39.39 20 60.61 0.263 

Horizontally of uncinate processus 17 53.13 15 46.88 0.1710 

Pneumatization of uncinate processus 11 45.83 13 54.17 0.4564 

Narrowing of the superior turbinate 5 45.55 6 55.45 0.263 

Accessories turbinates 5 45.55 6 55.45 0.263 
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Figure 3. Coronal CT scan. Narrowing of the superior turbinate 
(Accessories turbinates). 

 

 
Figure 4. Coronal CT scan: Other mechanical sinonasal variants. 
(a): Septations of the maxillary sinus. (b): Hypertrophy of Agger- 
Nasi cell. (c): Hypoplasia of middle turbinate. (d) Accessory low os-
tium of the maxillary sinus. 

4. Discussion 

The mechanical anatomic variants of sinonasal are frequent. Their frequency 
was 91.87% in our study. It is established that some of these variants represent a 
rhinosinusitis risk factor, leading to the necessity to raise them out in the sinus 
CT scans interpretations. Our study found out a predominance of the narrowing 
variant of the middle turbinate, dominated by the deviation of the nasal septum 
and the pneumatization of the middle turbinate. In fact, the deviation of the nas-
al septum occupies the first rank of the mechanical variants and affects 25.48% 
of the population of our study, with a statistically significant masculine predo-
minance. Blaugrund et al. [4] found out a frequency of 20%. High frequencies 
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were found out by Perez-Pinas et al. [3] (55%), Kaplanoglu et al. [1] (82%), Da-
nese et al. [5] (52%), and Earwaker et al. [2] (44%). The low frequency of our 
study can be explained by the choice of our selection criteria on the deviations of 
the nasal septum. In fact, like some authors [6], we retain a deviation more than 
4mm of the middle sagittal line with presence with bone spur as variant. Whe-
reas, Kaplanoglu et al. [1] considered any deviation regardless of its scale as a va-
riant. Danese et al. [5] considered the three aspects of the deviation as described 
by Takanishi et al. [7]. The deviation frequency of the nasal septum in our study 
is generally ranged between the limit allowed from 9% to 42% [8] [9] [10] [11] 
within the population. 

The pneumatization of the middle turbinate (concha bullosa) represented 
22.25% of the population devoted for our study. Our results are comparable to 
those found out by Perez-Pinas et al. [3] (24.5%), Basi et al. [12] (21%) and Jones 
et al. [13] (20%). Higher frequencies were found out by Ka-Planoglu et al. [1] 
(30.4%), Keast et al. [14] (29%), Tonai et al. [15] (28%), and Azila et al. [16] 
(40.8%). However Bolger et al. [17] reported a low frequency of 15.7%. The rela-
tive frequency variance can be explained by the definition of criteria of a “true” 
concha bullosa (pneumatization of two portions: vertical (blade) and low (bulla) 
[3]. A non-significant masculine predominance has been found out in our study 
in line with Kaplanoglu et al. [1]. 

The paradoxical middle turbinate represented 5.63% of the population of our 
study. This frequency is lower than the one found out by Perez-Pinas et al. [3] 
which stand at 10%, and the frequency reported Jones et al. [13] which stands at 
11.5%. Some authors [14] [15] [16] found out a frequency varying between 25% 
and 33%. It is to be noted that the definition of the paradoxical turbinate is not 
always easy on a CT scan, as the curvature of the middle turbinate can vary 
alongside the antero-posterior transit. Our low frequency can be explained by 
the fact that we took into account only antero-posterior curvatures, while Pe-
rez-Pinas et al. [3] considered all the inversion of the middle turbinate.   

The ethmoidal bulla hypertrophy represented 15.51% of the population of our 
study. This frequency is comparable to that of Danese et al. [5] representing 
16%. However, Kaplanoglu et al. [1] reported a very high frequency of 45%. Pe-
rez-Pinas et al. [4] registered no case of ethmoidal bubble hypertrophy. Our fre-
quency remains in the required limit (from 8.5% to 19%) by most authors [18] 
[19]. The definition of the bulla hypertrophy can be explained by this variance. 
We defined an axial diameter higher than 10 mm to characterize a hypertrophy. 
Others take into account bulla prolapse with a mass effect on the middle meatus 
[15]. 

The infundibular narrowing variants represented 10.47% of the mechanical 
variants. They affect 10.8% of the population of our study. They are essentially 
represented by the Haller cell which affected 3.60% of the population. The fre-
quency of the Haller cell stood at 2.7% in Perew-Pinas et al. study [3], and 2% in 
Lloyd et al. study [18]. Higher frequencies were reported by Jones et al. [13] 
(9%). The uncinate process is on equal footing or medialized with 2.95% of the 
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population of our study. Our comparable results with that of Perez-Pinas et al. 
[3] reported a 4.5% frequency. However, Danese et al. [5] found out a higher 
frequency of 26%, as well as Earwaker et al. [2] (19%). The horizontal uncinate 
process can come into contact with the middle turbinate. Consequently it can 
alter the ventilation mechanism of the middle turbinate [19] [20] [21]. In our se-
ries, the verticalized uncinate process represented 3.04% of the population being 
studied. This proportion is lower than that of Danese et al. [5] (29%) and Ear-
waker et al. [2] (32%). This frequencies inconsistency of deflection injuries of the 
uncinate process would be due to the deflection definition of the uncinate 
process. Whereas, we just considered optimal situations of horizontality in con-
tact with the middle turbinate, or verticality narrowing considerably the infun-
dibulum. Authors like Danese et al. [5] used a definition based on angles.They 
considered any deviation over 30˚ compared with the sagittal plan as a media-
lized or horizontal uncinate process, and any deviation lower than 10˚ as latera-
lized or verticalized process. The pneumatization of the uncinate process 
represented 2.21% of the population being studied. Our results, while compared 
with those of Kaplanoglu et al. [1] found out a frequency of 3.8%. Perez-Pinas et 
al. [3] reported no case in their study. However, Danese et al. [5] found out a 
frequency of 10%. Our frequency is ranged in the required limit in the literature: 
from 0.4% to 8.6% [22] [23] [24]. 

The other mechanicals confinings variants were dominated by the maxillary 
sinus partitioning frequency stood at 11.26%. This result is comparable with that 
of Kaplanoglu et al. [1] which stands at 12.4%. However, Earwaker et al. [2] 
found out a lower frequency of 2.51%. The partitioning of the maxillary sinus 
and the accessory ostium represent a 44% frequency as for Marsot-Dupuch et al. 
[26]. The frequency of the both variants in our study stood at 12.18%, with a 
frequency of 0.92% for the accessory ostium of the maxillary sinus. The hy-
per-pneumatization of Agger Nasi cell represented 8.5% of the population being 
studied. This result is close to that of Bruner et al. [25] which reported a fre-
quency of 10%. Higher frequencies have been found by Ka-Planoglu et al. [1] 
(63.8%), Azila et al. [16] (81.2%), Keast et al. [14] (94%), Perez-Pinas et al. [3] 
(100%) and Tonaï et al. [15] (86.7%). The fact to consider only a hyper-pneu- 
matization of Agger-Nasi cell which is supposed to have a mass effect on the 
front-nasal mechanism as anatomical variant can explain the deviations ob-
served in the frequencies. Many authors, unlike us considered the only presence 
of the Agger-nasi cell as variant [1] [3] [6].   

The narrowing of the superior turbinate, represented essentially by the extra 
turbinated represented 1.01% of the population being studied. Marsot-Dupuch 
et al. [26] found out a 6% frequency. 

5. Conclusion 

The mechanical anatomic variants of sinonasal are very frequent in Togo. They 
are dominated by narrowing of the middle turbinate, particularly the deviation 
of the nasal septum and the concha bullosa. 
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Abstract 
Background: Ultrasound-guided, vacuum-assisted excision [UGVAE] of fi-
broadenomas is an emerging minimally invasive procedure. UGVAE is being 
increasingly employed by breast radiologists and surgeons. It has been ap-
proved for this use since 2006 by the National Institute for Health and Clinical 
Excellence in the UK. The aim of this systematic review is to evaluate the effi-
cacy and safety of this procedure based on the up to date available evidence. 
Methods: A comprehensive literature search of the Cochrane library, Med-
line, Embase, PubMed, Google scholar, Trip-database, Internet, and the ref-
erence lists of relevant articles was performed. We searched for literature with 
sizeable cases of therapeutic vacuum-assisted excision of fibroadenomas. All 
prospective studies with more than 20 study participants were screened. The 
study quality was assessed using the Grading of Recommendations Assess-
ment, Development, and Evaluation [GRADE] approach. All were in English. 
Results: Of the four case series that fulfilled the inclusion criteria there were 
516 patients in which 520 procedures were performed. Overall complete exci-
sion rate was 89.4%. In two of the studies, this was 100% when the lesions 
were less than 1.5 cm but reduced to 61% when between 1.5 and 2 cm. Most 
common significant complication was bleeding with 2 cases of pneumothorax. 
None of the studies can be regarded as high quality going by GRADE ap-
proach. Conclusion: Within the limit of the current published case series, 
UGVAE appears to be an effective and safe procedure for excision of small fi-
broadenomas of less than 15 mm in size. A well designed case control study or 
randomized controlled trials with a sufficient sample size is needed to further 
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assess its safety, effectiveness and more importantly, patients’ satisfaction es-
pecially in larger sized fibroadenomas. 
 
Keywords 
Ultrasound-Guided, Vacuum-Assisted Excision, Benign Breast Disease,  
Fibroadenoma 

 

1. Introduction 

Breast fibroadenomas (FA) are a common cause of a benign discrete palpable 
lump in females [1]. They are relatively more common in patients aged between 
15 and 35 years. They often present as a painless mobile breast lump which are 
discovered incidentally in the majority of cases by the patients themselves. They 
can also be discovered during investigations for other breast conditions or dur-
ing routine screening imaging or examination. They may either remain static, 
continue to grow or decrease in size. Some do disappear especially after meno-
pause [2]. There is no clear cut clinical evidence that a simple fibroadenoma be-
comes malignant but there are reports of foci of breast cancer, especially LCIS, in 
some excised FA [3]. Patients with complex fibroadenomas had a significantly 
greater risk of breast cancer than those with simple ones [4]. This may be either 
in the index breast or the contralateral. A retrospective review of 2062 image 
guided core biopsy proven FA by Sander and Sara [5] found only 12 cases 
[0.58%] that demonstrated atypia, in situ or invasive cancer either within or ad-
jacent to the FA. 

Traditionally, diagnosis of FA is established through triple assessment, which 
includes clinical evaluation, imaging (ultrasound scan [USS], mammogram or 
Magnetic Resonance Imaging [MRI]) and pathology (core biopsy or fine needle 
aspiration cytology [FNA]). If the diagnosis is confirmed to be a simple FA, treat-
ments include conservative treatment in the form of reassurance with no need for 
further attendance in most patients, further follow-up and imaging or surgical ex-
cision, especially in older patients (>35 years), large size (>3 cm) or complex FA. 
Based on their study, Dixon et al. [6] found conservative management of FA safe 
and acceptable to the majority of patients under the age of 40 years. 

With improved resolution and image quality of ultrasound machines, the 
current national guideline for managing patients with breast symptoms in the 
UK considers it unnecessary to biopsy a FA in patients younger than 25 years of 
age if the ultrasound examination reveals a solid lesion with benign features (e.g. 
ellipsoid shape, wider than tall, well-defined outline with smooth edges, fewer 
than four gentle lobulations and homogeneous internal structure) [7]. 

When excision is indicated, either based on the multidisciplinary team (MDT) 
recommendation or patient’s preference, open surgical excision remains the gold 
standard. There are ongoing efforts to develop minimally invasive techniques 
(MIT) that will be effective, safe, cosmetically acceptable and cost effective as a 
replacement for open excision. Available MIT includes ultrasound-guided high- 
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intensity focused ultrasound (HIFU) [8], interstitial laser ablation [9], cryothe-
rapy [10] and ultrasound-guided vacuum biopsy system [11]. The latter was ap-
proved by the UK National Institute for Clinical Excellence (NICE) [12] in 2006 
based on the available literature then.  

The aim of the present paper is to perform a systematic review of the up-to- 
date studies on the efficacy and safety of ultrasound-guided vacuum-assisted bi-
opsy system in excision of FA. 

2. Literature Search and Synthesis 

A comprehensive literature search of the Cochrane library, Medline, Embase, 
PubMed, Google scholar, Trip-database, and the Internet was conducted. We 
also searched the reference lists of relevant articles .We combined the MeSH 
terms “vacuum-assisted” “breast biopsy” “excision biopsy” “needle biopsy”, “fi-
broadenoma”, “breast fibroadenoma”,  

Forty-eight (48) records from the literature were identified. These were fur-
ther screened by two of the authors to select those that meet the inclusion crite-
ria. The third author is involved in case any disagreement. Data was extracted 
from the included studies for analysis.  

The quality of the available evidence was graded according to the Grading of 
Recommendations Assessment, Development, and Evaluation (GRADE) ap-
proach. In “GRADE” observational studies and case series/case reports are by 
default graded as low quality and very low quality respectively [13]. 

Data was extracted from the four studies that met the inclusion criteria listed 
below. They were all prospective case series with no randomized controlled trials 
(RTC) identified in the search.  

2.1. Inclusion Criteria 

• Study type-RCT, meta-analysis or case series. 
• Publication-English. 
• Breast lesion treated-Fibroadenoma. 
• No of subjects-Minimum of 20. 
• Mode of diagnosis-Mammogram+/-USS+/-MRI with FNA or core biopsy. 
• Length of Follow up-Minimum six months. 
• Primary outcome-Excision rate, complications were recorded. 
• Secondary outcome-Recurrence Rate. 
• Imaging at follow up-Yes. 

2.2. PRISMA Flow Diagram [14] (Figure 1) 

Four studies met the inclusion criteria [15] [16] [17] [18]. There were a combined 
total of 516 patients who had had excision of 520 fibroadenomas performed with 
the use of an ultrasound-guided vacuum assisted biopsy device. The patients’ age 
ranged from 17 - 91 years while the size of the treated fibroadenomas ranged from 
5 - 60 mm (average 11.8 mm). All had preoperative ultrasound, mammogram or 
combination of the two and preoperative cytology or tissue diagnosis. 
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Figure 1. PRISMA flow diagram for systematic review of the ‘Efficacy and Safety of Ultrasound Guided Vacuum-Assisted 
Excision of Fibroadenomas. 

 
The technical detail of the procedure is not significantly different between 

different studies. It consists of an ultrasound guided localization of the lesion 
followed by infiltration of a local anesthetic agent. A skin incision measuring a 
few millimeters is made to accommodate the biopsy needle. The mammotome 
needle gauge 8 G, 10 G or 11 G is introduced and positioned below the lesion. 
The suction mechanism in the biopsy device sucks the lesion into the needle 
chamber where the knife cuts a fragment of it. The biopsy fragment is sucked 
out of the needle and collected for histology. The aim is to remove the lesion in 
fragments until it is completely removed as confirmed by ultrasound. Pressure is 
applied to the lesion site for 5 - 10 minutes for hemostasis and the skin incision 
covered with sterile dressing. The procedure time ranged from 10 - 60 minutes. 
The main contraindications for vacuum-assisted biopsy includes allergy to 
anesthetic agent and reduced coagulation especially with an INR more than 2.5 
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in patients on Warfarin. Antiplatelet therapy with either aspirin or clopidogrel 
can be continued because the cardiovascular risk of stopping them may out-
weigh the risk of bleeding and hematoma arising from the procedure [19].  

A complete excision of the FA was achieved in 465 out of 520 cases (89.4%). 
In two of the studies where data were available, complete excision rate was 100% 
(87/87) when the lesion was less than 1.5 cm [17] [18], but reduced to 61% when 
they were between 1.5 and 2 cm (50/82) [17] [18]. 

Apart from the size of the fibroadenoma, other commonly cited reasons for 
incomplete excision or abandoning the procedure were hemorrhage and loca-
tion of the FA. In the whole series, there were 12 (2.3%) cases of significant he-
morrhage. Pietrzyk G. et al. [15] recorded 4 cases of profuse bleeding that re-
quired additional pressure, anti-hemorrhagic drugs and 24 hours observation 
while Polom K. et al. [16] recorded 2 cases of heavy hemorrhage with a surgical 
revision needed in one of them. There were four lesions measuring between 1.51 
and 2cm that could not be resected because of bleeding [18]. 

Pietrzyk et al. [15] in their analysis of factors that may account for incomplete 
excision noted that only the size of the tumor was significant. The location of the 
lesion in the breast, (para-fascia and subcutaneous, quadrant localization) and 
the operator had no effect on the completeness of the excision [15]. Polom K et 
al. [16] however were unable to remove a 5 mm FA because of its para fascial 
location and two others because of the combination of the similar para-fascia 
location and the large sizes. 

Other significant complications included severe ecchymosis in 13 out of 113 
patients that resolved [17] and two cases of pneumothorax that were managed 
conservatively without the need for chest drainage. Pain, minor skin bruise, mi-
nor bleeding and hematoma were not regarded as being significant. There were 
no reported cases of infection. 

The histology of the resected 365 specimen from 3 case series where reported 
confirmed FA in 324 (88.7%), 27 other benign lesions, 2 cases of invasive breast 
cancer and 2 pre-invasive cancer (lobular carcinoma in situ, lobular carcinoma 
in situ +FA). 

3. Discussion 

Percutaneous large core biopsy is established as a reproducible and reliable al-
ternative to open surgical biopsy [20]. Vacuum-assisted biopsy systems have 
been used in USA since 1995 for breast biopsies and its superiority over tradi-
tional 14 gauge needle core biopsy in eliminating the need for multiple inser-
tions, reducing false negative results and epithelial displacement is also well es-
tablished [21]. It is particularly useful in biopsy/excision of small lesions of in-
determinate nature (B3), areas of microcalcification, inconclusive histology or 
discordance on needle core biopsy. It was cleared by the U.S. Food and Drug 
Administration (FDA) to be used in excision of FA in 2003. Open surgical exci-
sion of FA, when indicated remains the gold standard. 

Excision of a FA may be needed if it is growing in size, patients older than 35 
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years; it is large enough to distort the breast shape, when a phyllodes tumor 
cannot be definitely ruled out or because of patient’s request or anxiety. Gener-
ally in terms of size, FAs are excised in the UK only if larger than 30 mm, other-
wise they are observed. Some of them do regress and may disappear while others 
may remain static or grow in size.  

The included studies in this review are of low quality as per GRADE [13] cri-
teria, being mostly case series with potential for bias and confounding factors. 
The combined studies demonstrated that vacuum assisted excision appeared safe 
and effective in excising small fibroadenomas (<15 mm) with the complete exci-
sion rate approaching 100%. Complete excision rate is reduced to 61% with sizes 
between 1.6 and 2 cm, and to 0% when larger than 2 cm. This makes UGVAE 
ineffective in most situations where a FA needs to be removed in the modern 
day breast surgery practice. Fine et al. [22] reported a high success rate excision 
of benign breast lesions up to 3 cm including but not limited to FA. FA treated 
with UGVAE is prone to recurrence. Grady et al. [23] recorded an overall recur-
rence rate of 15% (8/52) with an actuarial recurrence rate of 33% at 59 months 
following treatment. These were exclusively in lesions that measured more than 
2 cm at initial presentation, necessitating further treatment or long-term sur-
veillance. UGVAE was considered inappropriate for FA greater than 2 cm in 
diameter because of the greater chance of recurrence [20]. The mechanism of 
recurrence of an apparently completely excised lesion appears to be regrowth of 
retained fragments not detected by ultrasound at the time of excision [20]. 

The most common serious complication was hemorrhage which was signifi-
cant in 2.3% of cases with some needing additional measures to stop the bleed-
ing. This included blood transfusion, overnight admission and a case of surgical 
revision. There were two cases of pneumothorax. 

4. Conclusion 

This systematic review suggests that UGVAE is safe and effective in the excision 
of smaller FA, but there is no evidence of its effectiveness when FA size is ap-
proaching 20 mm or over. There is no published good quality study that com-
pared open versus UGVAE excision of FA. A well designed case controlled or a 
randomized control is needed to demonstrate the safety and effectiveness of 
UGVAE especially those larger than 2 cm when ordinarily excision may be con-
sidered. 
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Abstract 
Objectives: The aim of this study was to determine the epidemiological-clin- 
ical profile of patients with scrotal infectious pathology in Abidjan and de-
scribe the ultrasound features of this scrotal infectious pathology. Methods: 
This was a prospective study of 80 cases of scrotal infectious pathology objec-
tified by ultrasound at Yopougon University Hospital from 1 January 2015 to 
31 December 2015. Ultrasounds were performed using a high-frequency li-
near probe in B and Color Doppler modes by senior radiologists. The epide-
miological-clinical data were recorded from the ultrasound request form and 
the interrogation of the patient. Results: The average age was 23 years with 
extreme ranging from 16 to 40 years. Soldiers were the most concerned (40%) 
followed by students (30%). The painful large bursa was the quasi constant 
presenting feature (95% of cases) and fever was associated in less than half of 
the cases (45% of cases). The scrotal involvement was most often unilateral 
(85% of cases) and the left side was involved in 70% of the cases. Epididymitis 
was the most frequent pathology (60%) followed by orchiepididymitis (30%) 
and orchitis (10%). The most commonly encountered accompanying ultra-
sound findings were envelope thickening (100%), intravaginal fluid effusion 
(60%), and Doppler Hypervascularization (30%). Conclusion: In Abidjan 
Scrotal infectious pathology is most often encountered among young soldiers 
or students most often with a ± febrile large bursa. The most common pa-
thology is left unilateral epididymitis. 
 

Keywords 
Orchitis, Epididymitis, Large Bursa, Male Genital Infection 

 

1. Introduction 

Scrotal pathology is common in both children and adults. It concerns nearly 200 
reasons for consultation in Switzerland [1]. In Mali, it constitutes 5.5% of uro-
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logical consultations [2]. Its etiologies are numerous [3]. The spectrum of pa-
thologies involving the scrotum and its contents extends from benign lesions- 
where you just need to reassure the patient- to severe lesions (tumor, torsion), 
whose management must be carried out for some in extreme urgency [1]. Infec-
tions are part of this varied range of scrotal pathology in which they are predo-
minant in sub-Saharan Africa [2]. Scrotal infections are defined as the involve-
ment of scrotal content in relation to banal or specific organisms such as tuber-
culosis [4]. Their management must be carried out urgently and in a multidis-
ciplinary facility because of their unpredictable evolution, which can be life- 
threatening (by septicemia) or lead to sterility. 

The diagnosis of scrotal infectious pathology requires in an unavoidable way 
medical imaging represented by Doppler ultrasound and magnetic resonance 
imaging [1] [3]. Indeed, more requested than MRI, Doppler ultrasound helps 
with positive diagnosis, lesion assessment, search for complications and diffe-
rential diagnosis with the other non-infectious diseases [1]. A good knowledge 
of ultrasound scanning of scrotal infections is necessary to reduce the proportion 
of unnecessary surgical exploration (1.5), given the unavailability of MRI in our 
countries and the black African specificities marked by late consultations. 

It is in this context that our study proposes to determine the epidemiological 
and clinical profile of patients with scrotal infectious pathology and to describe 
the ultrasound features of the scrotal infectious pathology in Abidjan. 

2. Patients and Methods 

This is a prospective study that was carried out over a twelve-month period from 
1 January 2015 to 31 December 2015 at Yopougon University Hospital. It in-
volved all patients in whom a scrotal infectious pathology was discovered on the 
ultrasound scan. Ultrasounds were performed using a high frequency linear 
probe in B and color Doppler modes by senior radiologists. The epidemiological 
data were recorded from the ultrasound request form and the interrogation of 
the patient. The variables sought were age, occupation, previous history of sex-
ually transmitted infections (STI) or urinary tract infection, notion of fever, di-
rect and indirect ultrasound findings. The interpretation of the ultrasound find-
ings was based on measuring the size of testes, epididymises and envelopes. It is 
also necessary to assess the echostructure of the different intra-scrotal structures, 
to seek intravaginal fluid effusion. We also assessed the vascularization of the 
different intra scrotal components without performing a thorough spectral anal-
ysis. Eight patients underwent urinary sampling, 5 sperm culture and 1 cytobac-
teriological examination of the urine. Data were processed by Statistical Package 
for the Social Sciences (SPSS) software version 16.0. 

3. Results 

All of our results are summarized in Tables 1-6. 
A total of 80 patients were involved in our study. The average age of patients 

was 23 years with extremes of 16 to 40 years. Soldiers were the most concerned  
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Table 1. Distribution according to age groups. 

AGE (year) EFFECTIVE PERCENTAGE % 

16 - 20 18 22.5 

21 - 25 41 51.3 

26 - 30 6 7.5 

31 - 35 8 10 

36 - 40 7 8.7 

TOTAL 80 100 

The mean age was 23 years with a predominance of the age group between 21 and 25 years. No case was 
found before 15 years. 

 
Table 2. Overall Distribution according to the occupation. 

OCCUPATION EFFECTIVE PERCENTAGE % 

Soldiers 32 40 

Students 24 30 

Mechanics 5 6.3 

Tradespeople 7 8.7 

Drivers 8 10 

Other 4 5 

TOTAL 80 100 

Soldiers were the most concerned (40%) followed by students (30%). 

 
Table 3. Distribution according to the indication. 

INDICATION EFFECTIVE PERCENTAGE % 

Painful swelling 76 95 

Isolated scrotal pain 3 3.7 

Isolated swelling 1 1.3 

TOTAL 80 100 

Painful swelling was the major indication in nearly half of the cases (95%). 

 
Table 4. Global distribution according to pathologies found. 

PATHOLOGY EFFECTIVE PERCENTAGE % 

Orchi-epididymitis 24 30 

Epididymitis 48 60 

Orchitis 8 10 

TOTAL 65 100 

Epididymitis was the most common pathology (60%). 

 
(40%) followed by students (30%). The large painful bursa was the almost con-
stant presenting features (95% of cases) and fever was associated in less than half 
of the cases (45% of cases). Scrotal involvement was mostly unilateral (85% of 
cases) and the left side was involved in 70% of cases. Epididymitis (Figure 1 and 
Figure 2) was the most frequent pathology (60%) followed by orchiepididymitis  
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Table 5. Distribution according to ultrasound findings. 

Anatomical Structure Ultrasound sign Effective Percentage % 

Epididymis - Homogeneous thickening 
Heterogeneous thickening 

- 36 

- 36 

- 50 

- 50 

Testicle - Homogeneous hypertrophy 
Heterogeneous hypertrophy 

- 24 

- 8 

- 75 

- 25 

Vaginal 
- Hydrocele 

- No effusion 

- 48 

- 32 

- 60 

- 40 

Envelopes 
- Thickened 

- Normal 

- 80 

- 0 

- 100 

- 0 

Vessels 
- Hyper vascularization 

- Normal 

- 24 

- 56 

- 30 

- 70 

Epididymis was thickened in 100% of cases. There was an increase in the size of the testis in 75% of cases 
and a heterogeneous appearance was either localized or focal in 25% of cases. 

 
Table 6. Distribution according to the identified germs. 

GERM EFFECTIVE PERCENTAGE % 

Chlamydiae trachomatis 3 21.5 

Neisseria gonorrhae 6 42.9 

Salmonella 1 7.1 

E. Coli 1 7.1 

Staphylococcus aureus 2 14.3 

No germ 1 7.1 

TOTAL 14 100 

Neisseria gonorrhae (42.9%) and Chlamidya trachomatis (21.5%) were the most commonly encountered 
germs. 

 

 
Figure 1. 19-year-old patient. Painful right scrotal swelling. Scrotal ultrasound 
performed in B mode using an 11 MHz probe. Global hypertrophy of the right 
epididymis with thickening of the envelopes as opposed to the left side. Diag-
nosis retained: right epididymitis. 



N. Kouame et al. 
 

107 

 
Figure 2. 21 year-old Patient. Painful right scrotal swelling. Scrotal ultrasound 
performed in B mode using an 11 MHz probe. Global hypertrophy of the head 
of the right epididymis with thickening of the envelopes and reaction hydro-
cele with filaments. Diagnosis retained: chronic right epididymitis. 

 
(30%) and orchitis (10%). Semeiologically, the epididymis was thickened in 
100% of cases. This thickening involved the whole epididymis in 60% of cases, 
the head in 30% of cases and the tail in 10% of cases. The appearance was hete-
rogeneous with the presence of abscess in 30% of cases and 20% of cyst. In 50% 
of cases the thickening was homogeneous. Regarding orchitis (Figure 3), there 
was an increase in the size of the gland in 75% of cases and a heterogeneous ap-
pearance either localized or focal in 25% of cases. 

The most common accompanying ultrasound findings were envelope thick-
ening (100%), intravaginal fluid effusion (60%), and Doppler hyper-vasculariza- 
tion (30%). Biological examinations revealed in 6 cases Neisseriae Gonorrhae 
and 3 cases of Chlamydiae Trachomatis, 2 cases of Staphylococcus aureus, 1 case 
of Salmonella and 1 case of E. Coli. In 1 case no germ was found. 

4. Discussion 

Our study reveals that scrotal infectious pathology in Abidjan concerns young 
subjects with an average age of 23 years and a predominance of the age group 
ranging between 20 and 30 years. Our results agree with those of Mittmeyer [5] 
who in a retrospective study of 610 cases in the United States Army found that 
the incidence peak was 20 - 29 years (49% of cases), within 70% of cases patients 
aged 20 - 39 years. It is the same for studies carried out by Klesser [6] in France 
and Agoda in Togo. In these studies the average age of patients was 21 years. The 
average age of patients was higher in England [7] according to Doble (28 years) 
and in the Ivory Coast [8] according to Kouassi B (27 years old). 

According to the literature, this is an affection related to sexually active sub-
jects, thus explaining the extreme youth of the population but also the most ex-
posed profession. In our work, soldiers were the most represented, followed by 
students. According to Ryan P. Smith [9], epididymitis is the leading cause of 
hospitalization among soldiers in India. In the US, according to Luzzi, it is the  
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Figure 3. 26 year-old Patient. Painful right scrotal swelling. Scrotal ultra-
sound performed in B mode using an 11 MHz probe. Heterogeneous overall 
hypertrophy of the right testis with thickening of the envelopes as opposed 
to the left side. Diagnosis retained: orchitis. 

 
first urological affection observed during the military service and the conse-
quence of this, a 3 week-hospitalization and a reduction of the time of the mili-
tary service. Kouassi in Abidjan found 50% of students in his population. 

Presenting features of scrotal infectious pathology were dominated by the 
large painful bursa in our study associated with fever in 46% of cases. Hence the 
notion of Aubert’s large hot bursa [10] in opposition to the large cold bursa that 
includes pathologies such as hydrocele, inguinoscrotal hernia. According to this 
author, in the case of infection of scrotal contents, the patient presents an acute 
large bursa, fever and urinary signs (dysuria, pollakiuria). Fever was present in 
the study of Ouattara et al. in 52%. One-sidedness was essential in our study at 
85%. We agree with data from the literature [3] [10]. According to Luizi [10], 
bilateral epididymitis is rare and could account for only 9% in the best series, 
which is explained by consecutive involvement. 

The left bursa was the most concerned at 70%. This predominance of the left 
scrotal involvement was demonstrated by Kouassi in 100% of cases. The only 
case of tuberculousorchitis described by Agoda et al. was lateralized to the left. 
We are in contradiction with Luizzi et al. who consider that acute epididymitis 
involves the right and left sides with equal frequency. 

Pathologically, our study showed that epididymitis was the most common 
pathology (60%) followed by orchiepididymitis (30%) and orchitis (10%). We 
agree with the literature that demonstrates primary epididymal involvement be-
fore secondary orchid contamination. According to Roy, primary infectious tes-
ticular involvement is right away bilateral and of viral origin (Mumps Orchitis), 
which is the prerogative of children, although in a small proportion the adult 
could be affected. Ouattara et al. demonstrated 100% of orchiepididymitis (Figure 
4) in their work. According to them, due to late consultation, the patients  
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Figure 4. 20 year-old Patient. Left painful and febrile scrotal swelling. Scrotal ultrasound 
performed in B mode coupled with color Doppler using a 7.5 MHz probe. Hypertrophy of 
the head of the left epididymis with thickening of the envelopes and a reaction hydrocele. 
Heterogeneous swelling of the testicle. Hypervascularization of the head of the epididymis 
and a testicular focus. Diagnosis retained: left orchiepididymitis. 
 
would have first developed epididymitis and consulted traditional healers before 
going to hospital in the orchiepididymitis stage. 

Radiologically, scrotal analysis was performed in B mode and in Doppler 
mode using an 11 MHz probe. According to ROY, scrotal analysis must be done 
in high resolution with spectral studies associated. Contrast ultrasound is used 
by other authors in this pathology in order to make the difference between a 
tumor nodule and a pseudo-tumor orchitis [6] or between a zone of infarction 
and a tumor [11]. 

Semeiologically, we have demonstrated direct signs and signs of accompani-
ment. Concerning epididymitis, the thickening was demonstrated in 100% of 
cases. This thickening involved the whole epididymis in 60% of cases, the head 
in 30% of cases and the tail in 10% of cases. The appearance was heterogeneous 
with the presence of abscess in 30% of cases and 20% of cyst. In 50% of cases the 
thickening was homogeneous. 

Regarding orchitis, there was an increase in the size of the gland in 75% of 
cases and a heterogeneous appearance either localized or focal in 25% of cases. 

The most commonly encountered ultrasound accompanying findings, wheth-
er epididymitis, orchitis or the combination of both were envelope thickening 
(100%), intravaginal fluid effusion (60%) and Doppler Hypervascularization 
(30%). 

Our results agree with those of Pilatz et al. [12]. In their work epididymitis 
was primarily located in 24 cases (17.9%) in the head, 52 cases (38.8%) in the 
tail, and 58 cases (43.3%) in the entire epididymis. abscesses and Doppler 
Hypervascularization as well as hydrocele accompanied epididymitis in 5.9%, 
100% and 45.5%, respectively. 

These ultrasound findings have also been described by Roy et al. to whom ep-
ididymitis appears as hypoechoic hypertrophy of the epididymis with envelope 
thickening and marked Doppler Hypervascularization. 

For Gonzalez et al. [13], hydrocele, hematocele, pyocele, abscess and infarc-
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tion are more complications than accompanying or indirect signs. 
The heterogeneous appearance of the testis was found by Agoda et al. [4] who 

described a multi-micronodular appearance related to a tuberculous involve-
ment. In our study, there was no histopathological study or intra-scrotal sam-
pling. This explains why we have not found a tuberculous etiology. However, 
sexually transmitted infections such as gonorrhea and chlamydial infection have 
dominated our etiologies. Our results are in contradiction with those of Ouattara 
in Mali which show that the predominant germs were Staphylococcus, Escheri-
chia coli and streptococcus. This difference can be explained by the extreme 
youth of our population. Indeed, according to Bruce [13], acute Chlamydiae 
trachomatis orchiepididymitis represent one third of the cases in young adults. 
This assertion is confirmed by the study by Luzzi [14] who found a higher pro-
portion of sexually transmitted germs followed by banal germs dominated by E. 
coli. 

5. Conclusion 

Considered as a common pathology, scrotal infections are widely explored on 
ultrasound worldwide. The technique that consists in using a high frequency 
probe associated with the color Doppler helps make positive diagnosis, look for 
complications and eliminate the other noninfectious pathologies. Our study 
showed that scrotal infectious pathology in Abidjan was most often encountered 
among young soldiers or students most often presenting a ± febrile painful large 
bursa. This pathology is most often represented by total epididymal hypertrophy 
associated with Doppler Hypervascularization and accompanied by complica-
tions such as abscesses and hydrocele. Sexually transmitted germs were the pre-
dominant etiologies. Sexual education of young people, the fight against STIs 
could help prevent scrotal infectious pathology in sub-Saharan Africa. 
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Abstract 
Purpose: The purpose of this study has been to evaluate the diagnostic infor-
mation contained in the CT scout view in the detection of body packing. Ma-
terials and methods: Retrospect analysis of 43 CT scans between July 2011 and 
June 2013 in asymptomatic suspects of body packing (29 men, 14 females, 
mean age 38 ± 9 years). Results: A total of 11 positive cases of body packing 
were identified. In 10 (91%) of the cases packets were relatively large and 
spares in number (3 or less); in 7 (64%) a single packet has been identified. 6 
(55%) of the packets were located rectally, 4 (36%) vaginally and in 1 (9%) 
case multiple small packets of approximately 1 cm in size were found to have 
been ingested orally. Maximum and minimum diameters were 5.9 ± 3 cm and 
2.9 ± 1.4 cm, respectively. The mean weight of packets was 7.5 ± 4.2 g (range 
2 - 54 g). In 73% (n = 8) heroin had been detected; other drugs such as co-
caine (n = 1) and cannabis (n = 1) were encountered once, respectively. One 
packet was identified retrospectively and its content could therefore not be 
identified. The average effective dose was 3.8 ± 2.1 mSv for CT, of that 0.12 ± 
0.01 mSv was required for the CT scout view. Conclusion: If CT scout view 
were treated as a diagnostic image, some CT scans may be omitted, thereby 
maintaining streamlined operations and achieving further dose reduction 
jointly in the workup of body packing. 
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Body Packing, CT Scout View, CT, Dose Reduction, X-Ray 

 

1. Introduction 

Drug trafficking with intracorporal concealment of packets for transport, in this 
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study referred to as body packing (BP), is known in the medical community 
since the 70s [1]. Today cases in all age groups, including children and pregnant 
women, have been reported [2] [3] [4] [5] [6]. Though many possibilities for its 
detection exist, ranging from X-ray [3] [4] [7]-[12] and CT [4] [7] [8] [10] [12] 
[13] to MRI [14], ultrasound [5] [9] and less well known methods as low-dose 
linear slit digital radiography “LSDR and Lodox” [8], the most established ex-
amination methods remain X-ray and CT. 

Since imaging characteristics of BP vary it remains difficult to prove or ex-
clude BP as it is not limited to a single substance (e.g. heroin, cocaine) or mode 
of packaging (e.g. condom, foil wrapping) [3]. A further complicating factor can 
be the localisation of the packets within the gastrointestinal tract and conse-
quently accompanying superimposed structures such as gas, compacted stool or 
bony structures, each depending on the time and mode of application (oral, rec-
tal, vaginal). As a consequence, imaging characteristics differ and diagnostic 
performance of both X-ray and CT ultimately vary, deeming a plain X-ray often 
insufficient. 

Recently more studies have given way to the scout view as a diagnostic image 
in select clinical questions [15] [16]; one study demonstrated an especially high 
PPV in body packers with packets in the upper and mid GI [17], while an animal 
study could even show better delineation of foreign objects with a CT scout view 
compared to X-ray, while applying equivalent or lower radiation doses when 
compared to X-ray [12]. 

Even though a CT scout view differs drastically in radiation dose from a CT 
scan or even plain X-ray, its diagnostic performance remains to be evaluated in 
the clinical setting of body packing. 

Though in most cases radiologists are not involved directly in the legal inves-
tigation, they determine which examination method to use and it remains their 
obligation to protect any individual undergoing such examinations from unnec-
essary risks [18] that any radiation based study may pose. 

The purpose of this study, therefore, was to analyze the diagnostic perform-
ance of the CT scout view against that of the CT examination in cases of sus-
pected BP performed at our department. 

2. Material and Methods 

The study has been conducted retrospectively and was approved by the local 
ethics committee in our tertiary care center. 

We included at total of 43 consecutive CT examinations in cases of suspected 
body packing between July 2011 and June 2013. Two individuals have been de-
tained on different occasions with the suspicion of body packing, each occasion 
had been consider as an independent case. 

We examined 14 female (33%) and 29 male (67%) cases with a mean age of 
38 ± 9 years. 

Individuals with apparent signs of intoxication, bowel obstruction or perfora-
tion were managed medically or surgically and not considered in this study. 
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2.1. CT Imaging 

Non contrast enhanced CT-imaging was acquired from the dome of the dia-
phragm to the pubic symphysis. 

Images were acquired with a 40-row Multislice-CT-scanner (SOMATOM 
Definition AS, Siemens Healthcare, Erlangen, Germany) with the following pa-
rameters: tube voltage, 100 kV; tube current modulation (Care Dose); fixed ref-
erence current, 60 mAs; collimation, 0.6 × 40; rotation time, 500 milliseconds; 
pitch, 1.4. For scan volume planning a standard scout view at 120 kV with a tube 
current of 35 mA was acquired anteroposteriorly. 

No IV or enteral contrast medium was used. 
Images were isovolumetrically reconstructed using a filtered back projection 

soft tissue kernel (B20f) with a slice thickness of 1 mm (increment 0.7 mm) and 
5 mm (increment 4 mm) in axial direction, respectively. Multislice reformations 
were performed sagittally and coronally. 

2.2. Image Evaluation 

Images were read on a routine digital reporting station with standard PACS 
viewer (iSite Radiology, Philips Healthcare, Amsterdam, Netherlands). CT im-
ages and CT scout views were evaluated independently from each in randomized 
order, beginning with the CT scout views. 

The images were rated on the presence of foreign objects on a four point 
Likert scale (definite BP, likely BP, improbable BP, no BP) by three radiologists 
with 4, 5 and 7 years of clinical experience, respectively. For the scout view 
bowel gas was rated on a four point Likert scale (1 no gas, 4 meteorism). If a for-
eign body was identified on the CT scan, maximum and minimum diameters 
were recorded in the coronal reformation. 

2.3. Standard of Reference 

The standard of reference for this study is a consensus read of the CT images 
with knowledge of the legal body’s investigation results, in which the authorities 
have consistently recorded the type and weight of active illegal substance. 

2.4. Statistics 

“R” [19] was used for the statistical analysis. The diagnostic performance of CT 
scout view on the basis of the median rating of three observers was compared to 
that of CT scan. We compared both sensitivity and specificity of CT scans and 
CT scout views. Values of definite and likely BP were summarized as positive 
result; values of improbable and definitely no BP were summarized as negative 
result. Furthermore, we evaluated the agreement of each CT scan and its corre-
sponding CT scout view with the Cohen’s kappa coefficient. The agreement of 
the three observers with respect to CT scan and CT scout view was evaluated 
with Cohen’s kappa coefficient separately. In addition, we evaluated the influ-
ence of packet size and bowel gas on the detection rate of CT scout view. 
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3. Results 

A total of 11 positive cases of body packing were identified. In 10 (91%) of the 
cases packets were relatively large and spares in number (3 or less), in 7 (64%) a 
single packet has been identified. 6 (55%) of the packets were located rectally, 4 
(36%) vaginally and in 1 (9%) case multiple small packets of approximately 1 cm 
in size were found to have been ingested orally. Maximum and minimum di-
ameters were 5.9 ± 3 cm and 2.9 ± 1.4 cm, respectively. The mean weight of 
packets was 7.5 ± 4.2 g (range 2 - 54 g). In 73% (n = 8) of cases heroin had been 
detected, other drugs such as cocaine (n = 1) and cannabis (n = 1) were encoun-
tered once, respectively. One packet was identified retrospectively and its con-
tent could therefore not be identified. The average effective dose was 3.8 ± 2.1 
mSv for CT, of that 0.12 ± 0.01 mSv was required for the CT scout view. 

Interpretation of Results 

The prevalence of body packing was 26% (11/43). CT scout view had a sensitiv-
ity of 72% (8/11) and a specificity of 84% (27/32). CT scan had a sensitivity of 
100% and a specificity of 97% (31/32). CT scout view failed to detect 3 cases of 
true body packing, and falsely detected 5 cases of body packing. CT scan never 
failed to detect true body packing and detected body packing falsely only once. 

Cohen’s kappa coefficient for the comparison of CT scout view and CT scan 
on patient level showed a substantial agreement (Cohen’s kappa of 0.61) between 
the two methods, indicating that CT scout view is a good index for CT scan. 

For CT scout view the size of the packet (maximal diameter) may have an in-
fluence on the detection rate of body packing. The model including the size, fit-
ted the data better than the model without that parameter (model comparison 
with analysis of variance yielded a p = 0.01076). However, size was not statisti-
cally significant in the logistic regression with the relatively small number of 
positive cases. As sensitivity was 100% for CT scan, the size of the packet did not 
have an influence on the detection rate. 

If readers were viewed individually, and only considered the cases read posi-
tively with high confidence, PPV increased to 92% with a correspondingly high 
likelihood ratio. However, considering the relatively low number of positive 
cases (n = 11), statistical significance was not reached. No significant change for 
NPV could be observed, as a negative read with high confidence was only given 
4 times in total. 

4. Discussion 

X-ray and CT are the modalities of choice in clinical practice in the evaluation of 
BP today as they are both readily available and rapid, and only require limited 
cooperation of the individual [3] [4] [7]-[13] [20] [21] [22]. Often enough an 
X-ray is read as equivocal in the evaluation of BP, whereas other times a diagno-
sis of BP can be can be made with confidence. 

This study’s goal was to evaluate the diagnostic information contained in the 
CT scout view in suspects of BP. 
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The sensitivity of a typical X-ray in diagnosing BP has been reported to rang-
ing from 47% - 95% [21] [23], the sensitivity of CT has been reported to be close 
to 100% [3] [24]. The sensitivity of CT scout view in our human collective of 
mostly body stuffers was 73% with an especially high PPV, consistent with the 
higher sensitivity of CT scout view when compared to X-ray as reported in an 
animal model [12] or for body packing with packets in the upper and mid GI 
[17]. 

Nevertheless, in many cases it remains difficult to prove or exclude body 
packing even with the many times good of foreign objects achieved with the CT 
scout view, as body packing is not limited to a single substance (heroin, cocaine 
e.g.) or mode of packaging (condom, foil wrapping e.g.) [3] or other complica-
tion factors as the localization of the packets within the gastrointestinal tract and 
consequently accompanying superimposed structures such as gas, compacted 
stool or bony structures, each depending on the time and mode of application 
(oral, rectal, vaginal); especially hardened stool in the rectum with surrounding 
gas was many times difficult to differentiate from a packet. As a consequence of 
differing imaging characteristics, CT scout view is exposed to the same chal-
lenges any projection radiography. 

However, if a diagnosis of BP can be made with high confidence, an example 
of which is shown in Figure 1 and Figure 2, the examination can be concluded. 
In other cases as e.g. depicted in Figure 3 one can proceed to the CT scan with-
out further delay, streamlining the workup of BP. 

An additional benefit of the CT scout view is its extremely low dose (reduc-
tion of roughly 40 fold compared to the CT scan and up to 5 fold when com-
pared to X-ray [17] [25]) and when followed up by the actual CT scan, being es-
sentially dose neutral. 

There were several limitations to our study. Drug packets found were mostly 
very spare or solitary in number, therefore many frequently encountered X-ray  

 

 
Figure 1. (a) CT scout view of a body packing suspect with a single large well visible 
packet in projection of the rectum. (b) Low-dose CT in coronal plane of the same indi-
vidual. 
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Figure 2. CT scout view of a body packing 
suspect clearly showing multiple smaller 
foreign bodies in the rectum. 

 

 
Figure 3. Low-dose CT of a body packing suspect with multiple round objects in the 
transverse colon with a diameter of approximately 1 cm in (a) coronal and (b) axial plain. 
Notice the X-ray density is very similar to the surrounding stool. The CT scout view in 
this case was not suspicious. 
 
signs such as parallelism or “tic-tac” sign [4] were not present. As this is owed to 
local habits generalization to other regions may be difficult. Similarly, heroin in 
powder form combined with cutting agents was by far the most frequently en-
countered drug; liquid packets as increasingly reported in other studies were not 
found, possibly complicating generalization further. 

Packet characteristics, such as number of packets, packaging, total weight, or 
composition were not consistently recorded and could therefore not be evalu-
ated, e.g. only in three cases the packaging material was recorded by the authori-



R. F. Gohmann et al. 
 

118 

ties. 
Finally, the standard of reference is intrinsically flawed, being limited by di-

agnostic and legal limitations: The legal body’s investigation and the consensus 
reading of images could not in every positive case be verified; either the foreign 
object was overlooked when initially reported, which then let to the release of 
the suspect or, although a foreign object was reported, which also was clearly 
visible on the consensus read and the suspect was placed in confinement, in 
some cases no such object could be retrieved. 

5. Conclusions 

CT scout view demonstrated good delineation of packets in body pushers with 
an especially good PPV and slightly higher sensitivity and specificity, when 
compared to X-ray. Though slightly less severe, its limitations in the detection of 
body packing, namely the relatively low specificity and sensitivity, are identical 
to X-ray. Despite these major limitations, the information contained within the 
CT scout view should be utilized and advancement to CT scan should be re-
served for equivocal or negative cases, when suspicion remains high. 

If CT scout view were treated as a diagnostic image, some CT scans may be 
omitted, thereby maintaining streamlined operations and achieving further dose 
reduction jointly in the workup of body packing. 
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Abstract 
Coronary artery fistula (CAF) is known be a rare defect of coronary artery. 
When there is an abnormal pre-capillary communication between single or 
multiple branches of the coronary artery and any of the cardiac chambers or 
great vessels, it is designated as CAF. It can be found in both congenital and 
acquired form. Congenital origin of fistula occupies higher percentage com-
pared to the acquired one. A wide variety of imaging modalities have been 
lunched to provide the best possible way to access and treat the defect. With 
regard to the assessment of the coronary artery fistula, trans-thoracic Doppler 
echocardiography and multi-slice CT (MSCT) angiography have commend-
able role, however, MSCTA comes in the leading position. 
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1. Background 
1.1. Introduction  

CAF is defined as an abnormal pre-capillary communication between single or 
more branches of the coronary artery and any of the cardiac chambers or great 
vessels. It is occasional finding in adult and paediatric population, and is seldom 
present among neonates. Patients are usually asymptomatic in the initial periods 
of life, and clinical presentations are frequently manifested from the 3rd decade 
of life [1]. There is no race or gender predisposition for CAF [2]. MSCT an-
giography is the most popular imaging technique which has high spatial resolu-
tion and provides better delineation of the cardiac anomaly. Nowadays, use of 
MSCTA is being successful to detect the cases of CAF more frequently than 
documented before. 
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1.2. Aim and Objective 

The main objective of this review article is to focus on the vital aspects of CAF 
and stress upon the use of MSCT angiography for better diagnosis and treat-
ment.  

2. Methods 

A PubMed and Google searches for published articles between 2000-2016 were 
done using the keywords: coronary artery fistula and multislice computed to-
mography angiography. The relevant articles within this period were studied and 
included in this review article. Also, few articles before 2000, which were con-
gruent were comprehended.  

2.1. Epidemiology 

In Unites States, coronary artery anomalies are found to be 0.3% - 1.3% among 
the patients who had undergone diagnostic coronary angiography, and about 1% 
of the routine autopsy examination, and in 4% - 15% of young individuals who 
experience sudden death [1]. CAF may be congenital or acquired in origin; con-
genital origin being in higher percentage [3]. Acquired CAF may be secondary 
to chest trauma, coronary angioplasty or bypass surgery, multiple myocardial 
biopsies in cardiac transplantation [4] [5], inflammation, atherosclerosis or col-
lagen vascular disease [6].  

The accountancy of CAF is about 0.2% - 0.4% among congenital cardiac 
anomalies [7]. The prevalence of CAF is estimated to be approximately 0.002% 
in the general population, and occupies around 0.05% - 0.25% of patients who 
undergo coronary angiography [8] [9] [10] [11].  

In the recent study done among Chinese population, the prevalence of coro-
nary pulmonary artery fistula (CPAF) was found to be 0.17%, which is thought 
to be much higher than previously reported in literature [12]. Kim et al. [13] re-
ported a 0.32% prevalence of CPAF, based on their finding of 17 CPAF cases in 
5372 patients. Yun et al. [14] reported 29 CPAF cases in 6624 patients who un-
derwent CTCA, resulting in an even higher prevalence of 0.44%. Osama et al. 
[15] reported CAFs were seen in six patients which is 2.489% of all Coronary ar-
tery anomalies cases, and 0.2684% of all patients. 

2.2. Morphology 

The morphology of the fistula can be characterized by dilatation and tortuosity 
in most of the cases but not necessarily to be in all. The rising artery of the fistula 
is contributed from either the main coronary artery or its branches and is dissi-
pated into either cardiac chamber or great vessels. The location of feeding artery 
and the host artery attribute to dilatation of the fistula. As the feeding artery lies 
more proximal in the main coronary artery, the more dilatation it causes [4]. 

Solitary communication of fistulae make greater evidence, however, multiplex 
fistulae are not to be denied. Multiplex fistulae may be put forward in two ways; 



S. S. Arati, J.-Y. Jin 
 

123 

I. Multiple origins with single terminal point. II. Multiple origins with multiple 
terminal points [4]. 

2.3. Pathophysiology 

When a normal coronary artery is studied, the termination is described as 
broom-like arborisation, penetrating into the myocardium [16]. Normally the 
communications between coronary arteries with great vessels and cardiac 
chamber takes place through sinusoids; and on the course of development, these 
sinusoids transform into a normally calibrated capillary network. Congenital 
CAF are assumed to originate as the sequel of incomplete embryonic develop-
ment. In case of fistula, primordial pericardial vessels share persistent junctions 
with intramyocardial sinusoidal circulation. The recipient location where the 
fistula drains is of ample attention. When the drainage site is right sided of heart, 
volume overload is augmented to right heart along with pulmonary vasculature, 
left atrium and left ventricle. On the contrary, when the left sided heart appears 
as drainage site, volume overload is augmented in left side without influencing 
the pulmonary blood flow. The dilatation of different cardiac chambers due to 
shunt is evident in echocardiography. The pressure difference between the host 
(coronary) artery and the recipient chamber and also the size of fistula deter-
mines the size of shunt. The left-to-right shunt was evident in over 90% cases 
[17]. 

The outbreak of CAF is mostly from right coronary artery (RCA), occupying 
approximately 50% of the patient, followed by the left coronary artery (LCA) 
(42%), and both left and right coronary artery (LCA and RCA) constituting al-
most 5% [18]. As identified with coronary angiogram, these fistulae are dissi-
pated to most commonly right ventricles (RV) (41%), followed by right atrium 
(RA) (26%), pulmonary artery (PA) (17%), coronary sinus (7%), left atrium 
(LA) (5%), left ventricle (LV) (3%) and superior venacava (SVC) (1%) [19]. 

2.4. Clinical Features 

Clinical features usually remain silent till the first two decades of life, being small 
hemodynamically. After this period, symptoms are frequent with increased risk 
of complications [20]. The clinical scenario is principally ancillary on the sever-
ity of left-to-right shunt [17]. 

Studies establish continuous cardiac murmur to be the most common clinical 
presentation; however, there may be associated chest pain, chest distress, palpi-
tation, syncope, dizziness, fatigue and orthopnea [21] [22]. If there exists ischemic 
symptoms, it is assumed to be due to coronary steal from the adjacent myocar-
dium resulting in complications such as myocardial ischemia, thrombosis and 
embolism, cardiac failure, atrial fibrillation, endocarditis and arrhythmias [23] 
[24] [25] [26] [27]. In case of large left to right shunt, potential complications 
such as pulmonary hypertension, congestive cardiac failure, and ruptures or 
thrombosis of the fistula or associated arterial aneurysm [17] [22] may be re-
sulted.  
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2.5. Diagnostic Modalities 

Various imaging modalities have been introduced aiming to access the fistula to 
display clear anatomic pictures. Electrocardiogram (ECG) and chest x-ray are 
done routinely, but they are found to have minimum benefit to ascertain the di-
agnosis. ECG may sometimes present ischaemic changes or effects of left ven-
tricular volume overload but most of the times, it can be normal [22]. In general, 
chest X-ray also exhibits normal pattern. However, owing to RV hypertrophy or 
secondary ventricular hypertrophy due to large left to right shunt, mild to mod-
erate cardiomegaly may be expressed. In few cases, marked abnormal shadow 
may be demonstrated [3] [28]. Role of echocardiography is commendable. Two 
dimensional and colour Doppler echocardiography plays vital role in illustrating 
the dilatation and aneurysm of the affected coronary artery and the dilatation of 
the recipient chamber. Sometimes it is difficult to deal with the detail anatomy. 
It may provide a clue if feeding artery is enlarged or tortuous. On colour Dop-
pler flow imaging, large flow may be seen at the source, along the length of the 
vessel and the exit site [28]. Thrombotic and vascular masses have been visual-
ised by echocardiography. A variety of associated congenital and acquired heart 
defects are illustrated in echocardiography, along with the calculation of left to 
right shunt and right sided pressure estimation [17]. In one of the studies, it is 
suggested that the trans-thoracic echocardiography by newer echo machine have 
substantial resolution to detect most significant fistula [3]. Hence, Doppler 
echocardiography has been proved to be of great diagnostic value in the detec-
tion, intra-operative imaging and follow up of the patient with CAF [29]. 

Conventional coronary angiography was popular before though expensive and 
invasive. To some extent, it can elucidate the source of CAF along with its size 
and number. However, these fistulas being dissipitated to low-pressure cardiac 
chamber and due to marked dilatation of contrast medium, the exit site may not 
be well visualized [30]. 

Magnetic Resonance (MR) imaging and CT are useful, non-invasive and ac-
curate imaging techniques in dealing with coronary artery malformation. In the 
recent days, use of MSCT angiography is accelerating for displaying coronary 
anatomy. With respect to the problems encountered with invasiveness, well 
visualization of complex contour of the vessels and their relations with the sur-
rounding anatomic structures, the need and demand of the MSCT angiography 
has increased. This technique is much faster than MR angiography and can be 
performed in single breath-hold. Further, for MR imaging, patient needs to be 
sedated augmenting the risk of complications. In addition, the spatial resolution 
of MR imaging is often limited. MSCT angiography allows the use of its multi-
planar reformated (MPR) images and facilitates with high resolution anatomic 
image to exhibit the origin, course and drainage site of fistulas [30] [31] [32] 
[33]. The high quality images are produced with the use of ECG gated dual tube 
256 slice CT which uses ECG gated image reconstruction algorithm allowing 
phase correlated image data sets [34].  

As mentioned earlier, coronary to ventricular fistula was considered to be the 
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most common type. However, some studies showed that the most common type 
is coronary to pulmonary artery fistula. In both these studies, MSCT angiogra-
phy was done which assisted for the above findings [12] [35]. Many studies re-
ported in the literature had proved MSCT as the best diagnostic tool. 

2.6. Management 

As most of the CAFs are asymptomatic, closure of fistula is not an urgent option. 
Treatment of CAF may range from medical to surgical management. However, 
periodic evaluation and follow up is crucial in either of the cases [22]. Medical 
management may include anti-platelet therapy and prophylactic precautions 
against bacterial endocarditis. Another non-surgical option is trans-catheter 
embolization of the fistulous connection [17] [22]. If CAF is large, it is recom-
mended for surgical intervention however, surgery is not risk free. Concern 
must be given for the post-operative complications such as post-operative re-
canalization, dilatation of coronary artery and ostium persistently, thrombus 
formation, calcification, arrhythmias and myocardial infarction [17]. 

2.7. Discussion 

Defined as subtle vascular anomalies between coronary artery and other cardiac 
structure, CAF is rarely accounted and few numbers of cases have been men-
tioned in literature. With respect to the source and exit site, CAF can be classi-
fied into 2 types: 1) fistula from coronary to cardiac chamber (Figure 1); 2) fis-
tula from coronary to pulmonary vessels (Figure 2). It is assumed to be due to 
the fact that the cases detected incidentally during coronary artery evaluation by 
MDCT were abundant. The possibility for the variation in prevalence among 
different populations may be due to ethnic differences, and also the retrospective 
nature of the studies which may miss some small CPAF contribute to the differ-
ences in prevalence [12]. Most of the times, literature alludes fistula arising from 
RCA to be dominant. However, certain studies had also demonstrated both from 
RCA and LCA to be equal [8] [36] [37]. Majority of cases are incidental findings 
on the course of investigation secondary to other disease, hence, the clinical  
 

 
Figure 1. Coronary to cardiac chamber. 64 years male with CAF rising from RCA and 
draining to LV. MS-CTA [Image (a) is Maximum Intensity Projection, (b) and (c) are 
Volume Rendering images] displaying dilated, tortuous vascular pathway (arrow) arising 
from RCA and terminating to LV along with multiple calcifications. 
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Figure 2. Coronary to pulmonary vessels. Case of 63 years female with CAF originating 
from LAD and draining to PA. MS-CTA [Image (a), (b) display Volume Rendering im-
age, Image (c) displays Maximum Intensity Projection]; These images display tortuous 
vascular pathway (arrows) arising from inner wall of proximal LAD, leading forward and 
terminating in PA. 
 
presentations cannot be particularized. Discrete applied science has bestowed 
discrete privilege to aid the diagnosis of CAF. Doppler echocardiography is also 
a proper non-invasive way to identify CAF along with their courses. However, 
among all, contrast enhanced MSCT angiography is a promising non-invasive 
three-dimensional (3D) imaging modality that provides commendable overview 
of the cardiac and surrounding vascular anatomy. Various sequences such as ax-
ial image, volume rendered 3D reconstruction, curved MPR images, maximum 
intensity projection images not only furnish diagnostic aid, but also help for 
planning future therapeutic approach, interventional or surgical. The major 
limitation of MSCT angiography is the radiation exposure, however, the prom-
ising therapeutic enhancement predominates this risk. The management should 
be individualised according to the configuration of CAF and keeping in mind 
the possible outcome of any therapy.  

3. Conclusion 

CAF is considered to be rare. But, to our surprise, with the advent use of MSCT 
angiography, the cases of CAF are found to be frequent thus increasing the preva-
lent rate than documented before. In the same manner, the earlier accounted ori-
gin and drainage site have also been changed. This is all possible due to the wide 
use of MSCT angiography which leads to the accurate diagnosis and assist in 
further therapeutic action. Thus clinicians opt the use of MSCT angiography.  
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Abstract 
Background: Gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic acid 
(Gd-EOB-DTPA; gadoxetic acid disodium, Primovist, Bayer Healthcare, Ber-
lin, Germany) is a gadolinium based contrast agent with hepatocyte specific 
properties. In patients scanned for hepatic metastasis using Gd-EOB-DTPA, it 
is important to differentiate hepatic metastasis with cysts and hemangiomas, 
which are the two most common benign lesions seen in the liver. Yet, in some 
cases it is difficult to differentiate these lesions. Purpose: The purpose of this 
study was to retrospectively investigate the usefulness of combining Fluid-at- 
tenuated inversion recovery (FLAIR) with Gd-EOB-DTPA enhanced MRI. 
Material and Methods: Gd-EOB-DTPA enhanced MRIs of 47 patients (19 
male, 27 female) with a mean age of 68 years (range 32 - 85 years old) with a 
total of 121 lesions (68 cysts, 37 metastasis, 16 hemangiomas) were included 
in the study. T1WI, T2WI, heavy T2WI, dynamic contrast enhanced MRI, 
and FLAIR images of these lesions were evaluated. The patients were ran-
domly divided into two groups (Groups A and B), and two independent radi-
ologists were asked to give a diagnosis for each lesion. The radiologists were 
allowed to view FLAIR images for only Group B. Diagnostic performance re-
garding the differentiation of cysts, hemangiomas and metastases was as-
sessed. MRI examinations were scanned using a 1.5 Tesla system (Echlon Ve-
ga, Hitachi,) with an 8 channel multiple array coil (RAPID body coil). Results: 
An statistically significant improvement (p < 0.05) of the specificity for cysts 
was seen from 71.9% (Group A) to 90.9% (Group B) for Reader 1, and 75.0% 
(Group A) to 93.3% (Group B) for Reader 2. No statistical differences were 
seen between the two groups for sensitivity and specificity of hemangiomas. 
Although no statistical difference was seen between the two groups, an im-
provement (77.8 in Group A to 97.2 in Group B for Reader 1, and 85.7 in 
Group A to 100 in Group B for Reader 2) was seen for the sensitivity of me-
tastasis with the addition of FLAIR. Conclusion: An improvement of diagnos-
tic accuracy, especially for cysts, was seen with the addition of FLAIR to Gd- 
EOB-DTPA enhanced MRI. 
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1. Introduction 

Hepatobiliary-specific contrast agents are a type of contrast agents used in mag-
netic resonance imaging (MRI). These agents are taken up by hepatocytes and 
excreted into the bile ducts. For these properties, a dynamic study as well as he-
patobiliary phase images with good lesion to liver contrast can be obtained. 
There are two hepatobiliary specific contrast agents available; Gadolinium- 
ethoxybenzyl-diethylenetriamine pentaacetic acid (Gd-EOB-DTPA; Primovist, 
Bayer Healthcare) and gadobenate dimeglumine (Gd-BOPTA; MultiHance, 
Bracco). In Japan, only Gd-EOB-DTPA is available.  

Gd-EOB-DTPA enhanced magnetic resonance imaging (MRI) has become an 
important tool for the imaging of the liver, and has been reported to have a good 
sensitivity and specificity for the diagnosis of hepatic lesions [1] [2] [3] [4] [5]. 
In patients who are scanned for hepatic metastasis using Gd-EOB-DTPA, the 
differentiation of metastasis from cyst and hemangioma, the two most common 
benign lesions of the liver, is important. Yet, in some cases, it is difficult to diffe-
rentiate these lesions, especially in small lesions [6]. Other sequences such as 
heavy T2 weighted imaging (T2WI) and diffusion weighted imaging (DWI) have 
been reported to be useful for the differentiation of focal hepatic lesions [7]-[12]. 
Yet, DWI can be somewhat system dependent, and is sensitive to motion [13]. 
Even with the addition of these sequences, the differentiation is sometimes dif-
ficult. 

Fluid-attenuated inversion recovery (FLAIR) is an inversion recovery tech-
nique with a long inversion time (usually set to 2000 ms) which suppresses flu-
ids. FLAIR has been used to suppress cerebrospinal fluid in brain MRI which fa-
cilitates lesion identification. Also, FLAIR can suppress the signal of cysts in liver 
MRI, and has been previously reported to be useful in differentiating cysts and 
hemangiomas in conventional MRI studies without contrast enhancement [14]. 
Yet, the use of FLAIR has not been evaluated in combination with Gd-EOB- 
DTPA enhanced MRI. 

2. Purpose 

In this study, we retrospectively investigate the usefulness of FLAIR combined 
with Gd-EOB-DTPA enhanced MRI for the differentiation of metastasis, cysts 
and hemangiomas. 

3. Materials and Methods 
3.1. Patients 

This retrospective study was approved by the ethics committee of our hospital. 
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This study is in accordance with the principles of the Declaration of Helsinki. 
We retrospectively reviewed records of 102 patients who were scanned for 

liver lesions by Gd-EOB-DTPA enhanced MRI between January and December 
2010. Patients who received a dynamic contrast enhanced computed tomogra-
phy (CT) study and/or abdominal ultrasound (US) within 1 month from the 
MRI who also underwent follow up MRI and/or CT and/or US 6 months after 
the initial MRI were included in the study. Patients who were diagnosed with 
metastasis, cysts, and hemangiomas were identified and included in the study. 

Patients with no follow up studies after 6 months from the initial MRI study, 
and lesions that could not be proven by correlative studies were excluded (36 pa-
tients). Also, this study focused on the differentiation of metastases, cysts and 
hemangiomas, therefore patients with hepatocellular carcinoma (HCC) were ex-
cluded from the study (20 patients). 

A total of 46 patients (19 male, 27 female) with a mean age of 68 years (range 
32 - 85 years old) were included in the study. 

3.2. Lesion Identification and Characterization 

The diagnostic criteria for the lesions were as follows:  
For cysts 1) Imaging characteristics compatible with cysts (Echo-free lesion 

with distal enhancement) at US, and/or (Low attenuating area with no en-
hancement) at contrast-enhanced CT, and/or (High intensity area seen at T2WI 
and Heavy T2WI, and hypointensity or iso-intensity compared to the liver pa-
renchyma on FLAIR with no enhancement in post-contrast images) at Gd-EOB- 
DTPA enhanced MRI (Figure 1). 2) No change seen in size or number at six 
month follow up. 

For hemangiomas 1) Imaging characteristics compatible with hemangiomas 
(Well defined homogeneous hyperechoic appearance) at US, and/or (Low at-
tenuating lesion with peripheral nodular enhancement at the early phase, persis-
tent enhancement with subsequent fill in at delayed phase) at contrast enhanced 
CT, and/or (High intensity area at T2WI, Heavy T2WI, and FLAIR with peri-
pheral nodular enhancement at the early phase, persistent enhancement with 
subsequent fill in at delayed phase) at Gd-EOB-DTPA enhanced MRI (Figure 
2). 2) No change seen in size or number at six month follow up. 

For metastasis 1) Imaging characteristics compatible with metastasis (Hypoe-
choic lesion) at US, and/or (Low attenuating mass with peripheral enhancement) 
at CT, and/or (High intensity on T2WI and FLAIR, Iso-intensity or high inten-
sity compared to liver parenchyma on Heavy T2WI and peripheral enhancement 
on post-contrast images) at Gd-EOB-DTPA-enhanced MRI (Figure 3). 2) In-
crease in size or number at six months follow up. 

For patients with multiple lesions, five typical lesions were selected per patient 
for data analysis and electronic markers were placed on the lesions that were se-
lected for evaluation. A total of 121 lesions (68 cysts, 37 metastases, 16 heman-
giomas) were included in the study. For all of the lesions, the maximum diame-
ter of the lesion measured on the hepatobiliary phase (Table 1). The average size  
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Figure 1. Characteristic MRI images of cysts. A small low intensity area is seen on T1WI (a). The lesion is 
high intensity on T2WI (b) and Heavy T2WI (c), and hypointensity compared to the liver parenchyma on 
FLAIR (d). No enhancement is seen on post-contrast images (e)-(h). 

 

 
Figure 2. Characteristic MRI images of hemangiomas. A low intensity area is seen on T1WI (a). The lesion 
is high intensity area at T2WI (b), Heavy T2WI (c), and FLAIR (d) with peripheral nodular enhancement 
at the early phase (e), persistent enhancement with subsequent fill in at delayed phase (f)-(g). The lesion is 
low intensity compared to liver parenchyma on hepatobilliary phase imaging. The signal of cysts sur-
rounding this lesion is suppressed of FLAIR (h). 
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Figure 3. Characteristic MRI images of metastases. A low intensity area is seen on T1WI (a). The lesion is 
high intensity on T2WI (b) and FLAIR (c), slightly high intensity compared to liver parenchyma on Heavy 
T2WI (d) and peripheral enhancement on post-contrast images (e)-(g). 

 
Table 1. Patients and lesions included in the study. 

 Group A Group B 

Patient 23 23 

Age 62 (45 - 80 y.o.) 68 (32 - 85 y.o.) 

Cysts 37 31 

Metastasis 14 23 

Hemangiomas 9 7 

 
was 7 mm for cysts, 16 mm for metastasis, and 11 mm for hemangiomas (Table 
2). A statistical difference in size was seen between the different types of lesions 
(p < 0.001). Primary site for metastasis included 9 colorectal cancers, 1 esopha-
geal cancer, 3 gastric cancers, 1 pancreatic cancer, 1 urinary bladder cancer, 2 
breast cancers, and 1 malignant melanoma. 

Lesions were identified and selected by one radiologist with 9 years of expe-
rience in general radiology (M.H.). 

3.3. MRI 

MRI examinations were scanned using a 1.5 Tesla system (Echelon Vega, Hita-
chi, Tokyo, Japan) with a 8 channel multiple array coil (RAPID body coil).  

All patients were scanned with the standard protocol for Gd-EOB-DTPA en-
hanced MRI at our institute. The sequences included in the protocol were as fol-
lows: Dual Echo T1WI, repetition time (TR)/echo time (TE), 2.3/4.6; flip angle, 
80˚; field of view (FOV), 370 mm; matrix 224 × 208; 22 slices; slice thickness, 7 
mm; gap, 0.7, Breath-hold fat saturated 3D T1-weighted gradient recall echo  
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Table 2. Lesion characteristics. 

Lesions 
Number of 

lesions 
Average 

size (mm) 
Median size 

(mm) 
Maximum 
Size (mm) 

Minimum 
Size (mm) 

Cysts 68 7 6 24 3 

Metastasis 37 16 12 52 4 

Hemangiomas 16 11 8 39 4 

 
(GRE), TR/TE, 4.3/1.8; flip angle, 12˚; FOV, 370 mm; matrix, 256,256; 64 slices; 
slice thickness, 6 mm; gap, −3 mm, respiratory-triggered T2-weighted fast spin 
echo (FSE), TR/TE, 3000/100; FOV, 370 mm; matrix 256 × 220; 22 slices; slice 
thickness, 7 mm; gap, 0.7 mm, breath-hold single shot-FSE, TR/TE, 13,000/100; 
FOV, 370 mm; matrix 224 × 200; 22 slices; slice thickness, 7 mm; gap, 0.7 mm; 
breath-hold FLAIR, TR/TE, 3000/100; inversion time (TI), 2200 ms, FOV, 370 
mm; matrix 224 × 200; 22 slices; slice thickness, 7 mm; gap, 0.7 mm; scan time 
20 sec. respiratory-triggered echo planner imaging-diffusion-weighted imaging, 
TR/TE, 3000/52; b = 500; FOV, 370 mm; matrix 128 × 96; 22slices; slice thick-
ness, 7 mm; gap, 0.7 mm. The arterial phase, portal phase, late phase, and hepa-
tobiliary phase was scanned 25 seconds, 60 seconds, 120 seconds and 15 minutes 
after injection of Gd-EOB-DTPA respectively with a fat saturated 3D-T1 weighted 
GRE sequence (Table 3). 

The intravenous bolus injection of Gd-EOB-DTPA administered was 0.025 
mmol/kg (0.1 mL/kg bodyweight). 

3.4. Imaging Analysis 

A commercially available picture archiving and reporting system (Rapideye 
Core, Toshiba, Tochigi, Japan) was used to evaluate the images. 

One radiologist with 23 years of experience in abdominal radiology (T.G.), 
and one radiologist with 8 years of experience in general radiology (N.M.) eva-
luated the images and gave a diagnosis for each lesion that was marked for eval-
uation. The radiologists were informed that the study only included cysts, he-
mangiomas, and metastasis and were blinded of the clinical information as well 
as CT and ultrasound images. 

To avoid recall bias, the patients were randomly divided into two groups 
Group A, and Group B. For Group A, the radiologists were allowed to evaluate 
the dynamic study combined with T2WI and heavy T2WI images, and for 
Group B, the dynamic study combined with T2WI, heavy T2WI and FLAIR im-
ages for the diagnosis for each lesion. 

3.5. Statistical Analysis 

Statistical analysis was performed using a commercially available software pack-
age SPSS Statistics and EXCEL. 

The difference in size of the types of lesions was compared using analysis of 
variance (ANOVA). 
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Table 3. MRI sequences scanned. 

  
FOV 
[mm] 

RFO
V 

matrix Recon 
matrix 

slices [mm] 
TE 

[ms] 
TR 

[ms] 
TI 

[ms] 
FA NSA 

freq phase 

T2WI Axial 370 80 256 230 512 22 7 100 1650 
 

90 2 

Heavy T2WI Axial 370 80 224 200 512 22 7 100 6506 
 

90 1 

FLAIR Axial 370 80 224 200 512 22 7 100 9799 2200 90 1 

THRIVE Axial 370 80 224 156 512 54 4 2.3 4.5 
 

15 1 

THRIVE Coronal 380 80 208 145 512 54 4 2.3 4.5 
 

15 1 

DWI Axial 370 80 128 90 256 22 7 56 2000 
 

90 6 

 
Sensitivity, specificity, positive predictive value, negative predictive values 

were calculated for cysts, metastasis, and hemagiomas for both Groups A and B. 
Mantel Haenszel procedure was used to evaluate the effect of FLAIR for the di-
agnosis of the lesion between Group A and B. 

For each test a two-tailed P value of 0.05 was considered to indicate a statisti-
cally significant difference. 

4. Results 

Diagnosis (Table 4). 

4.1. Cysts 

Reader 1 correctly diagnosed 28/37 cysts in Group A, compared to 28/31 in 
Group B. 8 cysts were diagnosed as hemangiomas, and 1 cyst was diagnosed as a 
metastasis in Group A. 3 cysts were diagnosed as hemangiomas in Group B. 
Reader 2 correctly diagnosed 30/37 cysts in Group A, compared to 29/31 in 
Group B.6 cysts were diagnosed as hemangiomas and 1 cyst was diagnosed as a 
metastasis in Group A. 2 cysts were diagnosed as hemangiomas in Group B.  

4.2. Hemangiomas 

Reader 1 correctly diagnosed 6/9 hemangiomas in Group A, compared to 4/7 in 
Group B. 3 hemangiomas were diagnosed as metastasis in Group A, and 3 he-
mangiomas were diagnosed as metastases in Group B. Reader 2 correctly diag-
nosed 7/9 hemangiomas in Group A, compared to 5/7 in Group B. 1 hemangi-
omas were diagnosed as cyst and 1 as a metastasis in Group A. 2 hemangiomas 
were diagnosed as cysts in Group B. 

4.3. Metastases 

Reader 1 correctly diagnosed 14/14 metastases in Group A, compared to 22/23 
in Group B. 1 metastasis was diagnosed as hemangioma in Group B. Reader 2 
correctly diagnosed 12/14 metastasis in Group A, compared to 22/23 in Group 
B. 1 metastasis was diagnosed as cyst and 1 metastasis was diagnosed as a he-
mangioma in Group A. 1 metastasis was diagnosed as hemangioma in Group B. 
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Table 4. Diagnosis given by Readers 1 and 2 for all lesions. 

Reader 1 

 
Lesion 

Cyst Hemangioma Metastasis 

 
Group 

A 
Group 

B 
Group 

A 
Group 

B 
Group 

A 
Group 

B 

Diagnosis 

Cyst 28 28 0 0 0 0 

Hemangioma 8 3 6 4 0 1 

Metastasis 1 0 3 3 14 22 

 
Reader 2 

 
Lesion 

Cyst Hemangioma Metastasis 

 
Group 

A 
Group 

B 
Group 

A 
Group 

B 
Group 

A 
Group 

B 

Diagnosis 

Cyst 30 29 1 2 1 0 

Hemangioma 6 2 7 5 1 1 

Metastasis 1 0 1 0 12 22 

4.4. Statistical Analysis (Table 5 and Table 6) 

The sensitivity for cysts was 100% for both Group A and Group B for Reader 1 
and 93.8% for Group A and 93.5% for Group B for Reader 2. The specificity for 
cysts increased from 71.9% (Group A) to 90.9% (Group B) for Reader 1, and 
75.0% (Group A) to 93.3% (Group B) for Reader 2. A statistical difference was 
seen in the diagnosis of cysts between Group A and Group B. 

The sensitivity and specificity for hemangiomas were 42.9 and 93.5 for Group 
A, 50 and 94.3 for Group B respectively for Reader 1. For Reader 2, the sensitivi-
ty and specificity were 50.0 and 95.7 for Group A, 62.5 and 96.2 for Group B re-
spectively. No statistical difference was seen. 

The sensitivity and specificity for metastasis were 77.8 and 100 for Group A, 
88 and 97.2 for Group B respectively for Reader 1. For Reader 2, the sensitivity 
and specificity were 85.7 and 95.7 for Group A, 100 and 97.4 for Group B re-
spectively. Although no statistical difference was seen between the two groups, 
an improvement was seen for the sensitivity of metastasis with the addition of 
FLAIR. 

5. Discussion 

The liver is the second most common site of metastasis after regional lymph 
nodes, making it the most common malignancy found in the liver. Therefore, it 
is important to differentiate cysts and cavernous hemangiomas, the two most 
common benign lesions found in the liver, with metastases. CT, US, and MRI 
has been mainly used to detect and differentiate these lesions. 

CT is a widely available method with the ability to scan wide areas of the body 
in short scan times. Therefore, it is possible to evaluate the liver as well as other  
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Table 5. Diagnostic accuracy of Readers 1 and 2 for both Groups A and B. 

Reader 1 
Cyst Hemangioma Metastasis 

Group A Group B Group A Group B Group A Group B 

Sensitivity 100 100 42.9 50.0 77.8 88.0 

Specificity 71.9 90.9 93.5 94.3 100 97.2 

PPV 75.7 90.3 66.7 57.1 100 95.7 

NPV 100 100 84.3 92.6 91.3 92.1 

 

Reader 2 
Cyst Hemangioma Metastasis 

Group A Group B Group A Group B Group A Group B 

Sensitivity 93.8 93.5 50.0 62.5 85.7 100 

Specificity 75.0 93.3 95.7 96.2 95.7 97.4 

PPV 81.1 93.5 77.8 71.4 85.7 95.7 

NPV 91.3 93.3 86.3 94.4 95.7 100 

 
Table 6. Statistical difference between the two groups using Mantel Haenszel. 

 Statistical difference between Group A and Group B (p < 0.05) 

Cyst 0.0290 

Hemangioma 0.3892 

Metastasis 0.6035 

Overall 0.0569 

 
metastasis and primary site of the malignancy. By adding dynamic contrast en-
hancement, the vascularity of the tumor can be depicted, and is useful for the 
differentiation of liver lesions. Yet, CT scans involve radiation exposure, and has 
been reported to have a lower sensitivity and specificity compared to MRI [3] [5] 
[15] [16]. The sensitivity of metastasis has been reported to be 63.4% - 84.62% 
for contrast enhanced CT compared to 90% - 100.0% for Gd-EOB-DTPA en-
hanced MRI. The difference was more pronounced in small lesions under 10 
mm, with a sensitivity of 26.0% - 64.5% for contrast enhanced CT and 80.7% - 
92.31% for Gd-EOB-DTPA enhanced MRI [5].  

Conventional B-mode abdominal ultrasound is a widely available method 
with no exposure to radiation, and is considered one of the first choice tech-
niques for liver imaging. Also, with the introduction of microbubble enhanced 
ultrasound, overall diagnostic accuracy has increased [17] [18]. Yet, the diagnos-
tic accuracy of abdominal ultrasound is operator dependent, and is difficult in 
obese patients as well as patients with bowel gas. Also, lesions near the dome of 
the diaphragm can be difficult to detect [3]. 

Conventional MRI using T2WI and Heavy T2WI has been described in pre-
vious reports for the differentiation of hepatic lesions with a sensitivity and spe-
cificity of for hemangiomas and cysts [10] [19] [20] [21]. Yet, small lesions are 
difficult to evaluate, and differentiation of hemangiomas and metastasis can be 
difficult. 
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Gd-EOB-DTPA is a liver specific contrast agent. Uptake of the contrast media 
into heptatocytes enhances the liver parenchyma, and lesions without hepato-
cytes remain unenhanced in the hepatobilliary phase. Therefore, an excellent le-
sion to liver contrast is obtained. With the introduction of Gd-EOB-DTPA, sen-
sitivity and specificity of liver lesions has increase compared to conventional 
MRI [1] [2] [3] [4] [11] [22] [23]. These agents have also been investigated for 
their use in assessment of biliary anatomy and hepatic function [24] [25] [26]. 
There are some limitations for hepatobiliary specific contrast agents such as 1) 
an increased cost, 2) increased examination time with the addition of the hepa-
tobiliary phase which may be 10 minutes to hours after contrast agent adminis-
tration, 3) the characteristics of the late phase images are different compared to 
non-hepatobiliary specific agents [27] [28]. 

The use of FLAIR has previously been reported to be useful for the differen-
tiation between cysts and hemangiomas in unenhanced MRI [14]. The authors 
reported an improvement of diagnostic performance with a sensitivity of 89.5%, 
specificity of 97.6 and accuracy of 92.0%. Also, it has been reported in conjunc-
tion with SPIO enhanced MRI for the diagnosis of HCC [29]. 

In this study, although the size of cysts were statistically smaller than metas-
tases and hemangiomas, the diagnostic performance that was obtained was sen-
sitivity 100%, specificity 97%, which was comparable to or slightly better than 
the results of the previous study by Sasaki et al. which was conducted with MRI 
without contrast enhancement (sensitivity 89.5%, specificity 97.5) [14]. The in-
crease in diagnostic performance could have been attributed to the addition of 
the dynamic study using Gd-EOB-DTPA. With the addition of FLAIR to Gd- 
EOB-DTPA enhanced MRI, an improvement for the sensitivity and specificity of 
cysts may be possible. 

The differentiation of hemangiomas and metastasis is sometimes difficult [6] 
[28] [30]. When using Gd-EOB-DTPA as a contrast agent, the late phase is dif-
ferent compared to non-hepatobiliary specific contrast agents, because the con-
trast agent is taken in by hepatocytes, and may become a pitfall [28]. Although 
not statistically significant, an increase for the sensitivity of metastasis and he-
mangiomas was seen for both readers A and B with the addition of FLAIR. Also, 
the diagnostic performance for metastasis in this study with the addition of 
FLAIR (Group B) was sensitivity and specificity of 88 and 97.2 for Reader 1, 100 
and 97.4 for Reader 2 respectively. These results are comparable or better com-
pared to previous reports without FLAIR (sensitivity 86.9% - 100.0%, specificity 
80.2% - 98.0%) [5]. This was thought to be due to the increased sensitivity of 
cysts, which lowered the number of hemangiomas and metastases that were di-
agnosed as cysts. 

Three cysts were interpreted as hemangiomas for Reader 1 and two cysts were 
interpreted as hemangiomas for Reader 2. The signal of these cysts was not sup-
pressed on FLAIR images. These cysts could have been filled with protein rich 
such as ciliated foregut cysts, or could have contained hemorrhagic content [31]. 

There are several limitations to this study. The number of lesions that were 
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included in the study was relatively small (n = 121), and the number of heman-
giomas were small (n = 16) compared to the other lesions. A larger number of 
lesions could have shown statistical differences for sensitivity and specificity of 
hemangiomas and metastases between the two groups. Hepatic lesions with 
lower incidences compared to cysts, hemangiomas, and metastasis such as focal 
nodular hyperplasia, hepatobiliary carcinoma, cholangiocarcinomas were not 
included in this study. However, our study focused on the differentiation of me-
tastasis from benign lesions with high incidences, which are seen in daily prac-
tice. Pathological proof for the lesions could not be obtained for most of the le-
sions, because most of the lesions included in our studies were benign. Yet, we 
believe adequate correlative studies and follow up was obtained for the lesions 
included in the study. 

6. Conclusion 

In conclusion, an improvement of diagnostic accuracy for cysts was seen with 
the addition of FLAIR to Gd-EOB-DTPA enhanced MRI. This improvement 
decreased the cases of small metastasis diagnosed as cysts. However, a minimal 
improvement was seen for the differentiation between small hemangiomas and 
metastases. 
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Abstract 
Penile fracture is a rare urological emergency. It occurs mainly in young 
adults during sexual intercourse. In many instances, one of the corpora car-
vanosus is involved though bilateral injuries with or without corpus spongi-
osus involvement is not uncommon. However, isolated injury to corpus spon-
giosus is extremely rare. We report a case of isolated rupture of corpus spon-
giosum secondary to penile injury during coitus in a 43-year-old man that 
presented to University Hospital Souro Sanou of Bobo Dioulasso. He pre-
sented with history of persistence bleeding per urethra following penile injury 
during sexual intercourse. The Retrograde urethrography (RUG) showed a 
partial rupture of urethra, Moore type 3. Complementary penile ultrasound 
revealed extensive contusion of the urethra with circumferential hematoma 
and rupture of the distal 1/3 of the corpus spongiosus. He had gentle per 
urethral catheterization which was left for one month. Penile ultrasound 
sound done after removal of catheter showed residual injury and narrowing of 
the urethra. 
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1. Introduction 

Penile fracture is a rare urological emergency, defined as a traumatic rupture of 
the tunica albuginea of corpus cavernosum during sexual intercourse most time 
[1] [2]. Bleeding per urethra indicates rupture of the spongiosum urethra. Rup-
ture of the urethra during penile fracture depends on the extent of the injury. 
The isolated rupture of corpus spongiosum is very rare but described entity. It is 
often accompanied by a rupture of the urethra which surrounds it [3] [4]. 
Doppler ultrasound allows good characterization of the lesion [5] [6], guide 
treatment and monitoring of possible complications. We report a case of isolated 
rupture of corpus spongiosum as a result of penile injury during sexual inter-
course. 

2. Case Report 

A 43-year-old businessman, married with three children, was referred to our in-
stitution with one week history of persistence bleeding per urethra following ac-
cidental injury to the penis during sexual intercourse. He sustained the trauma 
by hitting his erect penis on his partner’s pubic bone. There was history of sharp 
sound and pain with subsequent bleeding per urethra after ejaculation. Since 
then he has been having painless bleeding per urethra. No change of penile cur-
vature during erection. No history of a lower urinary tract symptoms, pelvic 
surgery or venereal disease. He was seen at a peripheral hospital where he was 
given Iron and Dicynone tablets. He was subsequently referred to the urology 
department of our institution for better care. 

Clinical examination revealed a normal penis with active bleeding per urethra. 
Other findings were normal. A diagnosis of post traumatic penile fracture with 
concomitant urethral injury was made. 

Hemoglobin and renal function were normal. Retrograde urethrogram (RUG) 
and Voiding cystouretrogram showed a partial rupture of urethra type 3 of the 
Moore classification (Figure 1) with extravasation of contrast into corpus spon-
giosum, suggesting a spongio-urethral partial rupture. 

Complementary ultrasound confirmed an extensive contusion of the urethra 
with circumferential hematoma and rupture of the distal part of the corpus 
spongiosum with two deep laceration (Figure 2). 

Magnetic resonance imaging could not be performed. 
Patient had urethral catheterization which was left for one month. He was also 

placed on antibiotic. 
Repeat ultrasound examination of the penis after removal of urinary catheter 

showed some narrowing of the urethra and parietal irregularities (Figure 3 and 
Figure 4). 

3. Discussion 

Penile fracture is a rare urological emergency. It is commonly seen in young 
men between 20 to 50 years old. It is almost exclusively occurs during sexual in-
tercourse. It has been linked especially to vigorous sexual intercourse at this  
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Figure 1. Uretrocystographie retrograde in a patient of 43 years. Highlight pseudo-lacuna- 
rimages ((A), (B), (C), (D), arrow) persist with opacification of Cooper glands ((A), (B), 
arrow head) and Littré ((A), (B), double arrow head) showing a partial rupture of urethra 
type 3 of Moore classification. He joined of contrast agent in spongy body ((A), double 
arrow), referring to a partial spongio-urethral rupture. (A), (B), (C), (D): longitudinal 
cuts. 
 

 
Figure 2. Rod ultrasound of the same patient. It shows urethra walls irregularities with 
duplication ((A), (B), (C), (D), arrow head), a circumferential hematoma ((A), (B), (C), 
(D), arrow) and two deep diverticula of distal 1/3. ((B), (C), (D), double arrow) witness-
ing spongy body fracture associated without impairment of the cavernosa bodies. (A), 
(B), (C), (D): longitudinal cuts. 
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Figure 3. Ultrasound control of the rod to a month of the urinary catheter ablation. Per- 
sistence of parietal pseudo-stenosis irregularities ((B), (C), (D), arrow head) investor the 
1/3 superior ((A), double arrow). Also note the persistence of the focused partial rupture 
of distal 1/3 of spongy body ((B), (D), arrow). (A), (B), (C), (D): longitudinal cuts. 
 

 
Figure 4. Ultrasound control of the rod to three months of the urinary catheter ablation. 
Persistence of parietal pseudo-stenosis irregularities ((A), (B), (C), arrow) and partial 
rupture of distal 1/3 of spongy body ((A), (D), double arrow). (A), (B), (C), (D): longitu-
dinal cuts. 
 
age. The most common cause is false step of coitus. In this index case, the pa-
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tient during sexual intercourse hit his erect penis on the pubic symphysis of his 
partner. This situation occurs when the penis slips out of the vagina during the 
sexual act [5]. 

The diagnosis of penile fracture is clinical after careful evaluation. Common 
presentation is penile pain at time of injury followed by penile swelling and later 
penile deformity on erection. It is a rupture of the tunica albuginea of the cor-
pora cavernosa that is seen in most of the cases. 

Bleeding per urethra indicates rupture of the spongiosum urethra. Rupture of 
the urethra during penile fracture depends on the extending of the injury. It is 
much more frequent in patient with bilateral fracture of the corpora cavernosa 
[7] [8]. In Africa and the Middle East, its incidence ranges from 0% to 15% [5] 
[8], and in the United States of America and Europe, the incidence varies from 
10% to 38% [9] [10]. 

An isolated rupture of corpus spongiosum without concomitant injury to the 
corpus cavernosum is very rare but it should not be ignored [4]. 

The place and choice of imaging in suspected penile fracture is controversial. 
Different modalities are used alone or in combination, including doppler ultra-
sound, retrograde urethrocystography, magnetic resonance imaging (MRI), ca-
vernosography, angiography that will allow optimal characterization of injury, 
which may guide treatment, allow proper follow-up and early detection of com-
plications [11] [12]. Among these imaging techniques, Doppler ultrasound is the 
first-line examination due to its safety, availability and low cost. However, it is 
highly operator dependent [6] but when conducted by experienced persons, it 
allows good characterization of the lesion [6] [13] [14], it also assist in follow-up 
and monitoring of possible complications. It was used in the index case when 
there was no satisfactory conclusion from RUG. However, RUG has a place in 
urethral trauma to categorized injuries based on Moore classification. Indeed, it 
has allowed in the index case our observation to pick the partial rupture of 
urethra. 

MRI is usually carried out as second line of investigation when Doppler ultra-
sound is inconclusive. In fact, it gives precise extend, location and nature of in-
jury to the tunica albuginea of corpus cavernosum as well as associated injury to 
corpus spongiosum or urethra. Its limitation includes high cost and non- availa-
bility in many centers. 

Post-therapeutic penile ultrasound demonstrated persistence of suspected 
signs of moniliform uretral stricture. This shows the importance of this tech-
nique. 

4. Conclusion 

The rupture of the tunica albuginea of the corpus cavernosum of the penis is a 
rare pathology occurring most often in the young men during a sexual inter-
course. Isolated injury to corpus spongiosum and urethra is extremely rare. Im-
aging especially Doppler ultrasound scan of the penis plays a major role in the 
evaluation and follows up of these patients. Our case report highlights the im-
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portance of Doppler ultrasound in cases of rupture of the tunica albuginea of the 
corpus cavernosum of the penis where the degree of clinical suspicion is high for 
an associated injury. 
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