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Abstract 
Retained foreign objects in the abdomen and pelvis are serious clinical problems yet the imaging 
required can present difficulties. Prolonged retention of lipiodized oil used for hysterosalpingo-
graphy over years is very rare. However, lipiodized oil had previously been misdiagnosed as resi-
dual metallic material. We are reporting a case in which the latest computed tomography (CT) 
equipment seemed inadequate for obtaining a clear pre-operative diagnosis. Here, we describe 
the case of a 33-year-old Japanese female whose pelvis had contained retained lipiodized oil that 
had been suspected as residual metallic material. The preoperative diagnosis was very difficult 
and included three-dimensional computed tomography (3D-CT) of unclear results despite expec-
tations of resolution. By laparoscopic surgery, we removed a cyst of approximately 2 cm contain-
ing a yellowish oily fluid. Postoperatively, we demonstrated that the fluid was lipiodized oil. A 
postoperative experiment to attempt distinguishing lipiodized oil from metal through gemstone 
spectral CT imaging did not offer clarity either. Distinguishing between retained lipiodized oil and 
metallic material in the abdominal cavity may still present unexpected difficulties even with the 
latest medical equipments. 
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1. Introduction 
Retained surgical materials in the abdomen and pelvis can present serious clinical problems; yet their imaging 
appearances have been reported as potentially confusing and difficult to interpret [1]. Risk factors for retention 
of surgical materials include emergency operation, unplanned change of procedure, and high patient body mass 
index. Although materials such as surgical sponges will become profoundly symptomatic in the early postopera-
tive period, it is possible for lipiodized oil, which is often used for hysterosalpingography, to remain unnoticed 
for months or years without symptoms [1] [2]. There is a previous report of retained lipiodized oil, within the 
pelvis, mimicking a retained metallic foreign body that was removed surgically [3]. Because our patient pre-
sented a situation similar to that of the previous report, we attempted to determine whether an unidentified re-
tained foreign body might be a metallic object or lipiodized oil. For perplexing cases which may not be apparent 
on conventional axial CT images, 3D-CT can offer many advantages in diagnosis and management of a retained 
foreign body [4]. Gemstone spectral imaging on single-source dual-energy CT can examine the relation between 
CT attenuation values and iodine concentration [5]-[7], which would appear applicable given the high iodine 
concentration of lipiodized oil. However, as neither resource offered conclusive evidence in our case, we de-
scribe continued limitations in demonstrating retained lipiodized oil in the abdominal cavity preoperatively us-
ing current medical equipments.  

2. Case Report 
A 33-year-old Japanese female with twins visited a local internal medicine clinic because of fever and epiga-
stralgia in August 2014. Abdominal radiography taken at the clinic showed a high-density material measuring 
about 2 cm at the right floor side of the pelvis (Figure 1). Her children were delivered 6 years ago in 2008 at our 
hospital by Caesarian section due to premature rupture and breech presentation. No radiographs were obtained 
before or after that surgery because of extreme emergency, and she had not received any other operations. To 
clarify the unidentified foreign body, a CT scan was performed (Figure 2) showing a foreign body with density 
of 3053 Hounsfield Units (HU). The CT value was so high that we suspected the possibility of residual metallic 
material from the emergency operation. But, hospital files for the emergency operation did not record any miss-
ing instruments.  

On the other hand, we learned from the preoperative interview that the patient had undergone hysterosalpin-
gography at a local obstetrics and gynecology clinic for an inspection of infertility before the pregnancy. Thus, 
we also considered the possibility of residual oil-based contrast media. A 3D-CT was performed to gain some 
clarity about the residual high-density material (Figure 3(a) and Figure 3(b)), but we could not identify any de-
cisive evidence. 
 

 
Figure 1. Abdominal radiography shows a high-density ma-
terial within the pelvis. 
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Figure 2. CT shows a high-density material with streak arti-
fact to the right of the rectum. 

 

   
(a)                                                       (b) 

Figure 3. (a) Three-dimensional computed tomography of the unidentified foreign body; (b) Enlarged view of material. 
 

A laparoscopic surgery was performed to remove the material, because we could not rule out the possibility of 
metal and the patient requested the surgery. However, during the operation we did not find any metallic material 
in the pelvis. Therefore, we tried to locate the unidentified foreign body using X-ray imaging equipment. We 
found it below the peritoneum of the right floor side of the pelvis. The foreign body was a soft cyst of approx-
imately 2 cm, and it was removed without injury (Figure 4). The cyst showed high density on radiography and 
contained a yellowish oily fluid. The fluid was sent to the School of Pharmaceutical Sciences, Graduate School 
of Biomedical Sciences, Nagasaki University and was shown to be very similar to the lipiodized oil.  

After this operation, we were able to confirm from the doctor in charge at the local obstetrics and gynecology 
clinic that the lipiodol was used for hysterosalpingography.  

3. Discussion 
Hysterosalpingography is used commonly in the evaluation of infertility and in the diagnosis of anomalies of the 
uterus and fallopian tubes [8]. Lipiodized oil is an iodinated oil developed in 1922 that is widely used for hyste-
rosalpingography. Oil-based contrast media such as lipiodol is thought to cause less discomfort to the patient, 
reduce the risk of pelvic infection, and be more effective at promoting fertility [9] [10]. Lipiodized oil is usually 
secreted via the lymphatic system within a few months, and prolonged retention over years is rare; however, re-
tention appears to have been years-long in the report of misdiagnosis as residual metallic material [3]. Yet in in-
vestigating the current state of preoperative resources for our case, the 3D-CT image did not offer any sugges-
tion as to the type of material contained in the high-density foreign body. As with the previous reported case, we  



M. Haraguchi et al. 
 

 
128 

 
Figure 4. Intraoperative image of the cyst removed during 
laparoscopic surgery. 

 
could not perform Magnetic resonance imaging (MRI) because of the possibility that the material might be a 
metallic object. A clear result from our attempts by 3D-CT or some other means might have helped avoid per-
forming an unnecessary operation, as our patients had no symptoms due to the foreign body.  

Postoperatively, we attempted an experiment to discriminate by gemstone spectral imaging on single-source 
dual-energy CT in another facility: lipiodol contains iodine, and spectral CT imaging can provide correct regis-
tration of data sets for conduction of accurate iodine-based material decomposition images [5]-[7]. However, 
there were no clear means of distinction. Our reasoning for this experiment was that a CT value obtained by 
conventional single-source CT system could have greater uncertainty because of the beam hardening effect. A 
CT value over 1000 HU is unreliable and inconsistent [3]. Therefore, the CT value of 3053 HU preoperatively 
by conventional CT system might not have been reflective of the accurate value, and there is a possibility that 
the actual value was considerably higher. In other words, the diagnostic difficulty in our case might have been 
related to inapplicability of non-CT diagnostics combined with CT limitations at very high HU, even by 3D or 
by spectral imaging, where the highest reported HU value for a range of iodine concentrations was below 2700 
[5]. 

4. Conclusion 
It is quite difficult to demonstrate retained lipiodized oil in the abdominal cavity preoperatively by the latest 
medical equipment. And, in our case, we should have conducted abdominal radiography immediately after Cae-
sarian section. Had we done so, we may have prevented an operation at this time. This case highlighted the im-
portance of a detailed preoperative interview concerning hysterosalpingography. However, we especially hope 
for the further progress of image analysis equipment especially for high Hounsfield Unit materials to help avoid 
unnecessary surgery. 
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