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1 	 | 	 INTRODUCTION

Hysterosalpingography	 (HSG)	 is	widely	used	as	an	 in-
vestigative	 tool	 in	 assisted	 reproductive	 technology	
(ART).1	 It	 is	 usually	 performed	 using	 a	 water-	or	 oil-	
based	 iodine	 contrast	 medium.2  While	 most	 facilities	
have	chosen	the	water-	soluble	contrast	medium	because	
of	 the	disadvantages	of	 the	oil-	based	contrast	medium	
including	its	possible	effect	on	fetus	and	long-	term	res-
idue	 in	 the	 body,	 some	 facilities	 still	 use	 the	 oil-	based	
contrast	medium	due	to	some	reports	describing	higher	
pregnancy	 rates	 after	 performing	 HSG	 using	 this	 me-
dium.3	However,	since	abdominal	radiography	is	rarely	
performed	during	 the	perinatal	period,	 there	has	been	
few	reports	on	the	prevalence	of	contrast	medium	reten-
tion	in	this	period.	Herein,	we	report	a	rare	case	of	HSG	
contrast	medium	retention	that	was	incidentally	found	
on	abdominal	 radiography	after	caesarean	section	and	

needed	 to	 be	 differentiated	 from	 a	 retained	 surgical	
instrument;	we	also	reviewed	the	literature.

2 	 | 	 CASE HISTORY

A	34-	year-	old	Japanese	primiparous	woman	who	had	a	
twin	pregnancy	by	in	vitro	fertilization-	embryo	transfer	
(IVF-	ET)	 and	 a	 history	 of	 receiving	 medical	 treatment	
for	deep	infiltrating	endometriosis	(DIE)	was	referred	to	
our	 hospital	 for	 a	 prenatal	 check-	up.	 At	 32  weeks	 and	
4 days	of	gestation,	she	was	admitted	to	the	hospital	due	
to	preterm	premature	rupture	of	membrane	and	received	
tocolytics	 and	 steroids.	 At	 33  weeks	 of	 gestation,	 fever	
(38.0°C)	 and	 elevated	 inflammatory	 responses	 (white	
blood	 cells	 ≥15  000/μl;	 C-	reactive	 protein,	 0.53  mg/dl)	
were	observed,	and	chorioamnionitis	 (CAM)	was	even-
tually	diagnosed.	The	patient	also	had	an	elevated	blood	
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Abstract
Hysterosalpingography	 is	 widely	 performed	 in	 assisted	 reproductive	 technol-
ogy.	We	present	a	rare	case	of	contrast	medium	retention	which	was	incidentally	
found	and	mimicked	a	retained	surgical	instrument.	A	medical	history	of	treat-
ment	for	infertility	can	facilitate	the	differential	diagnosis	of	abnormal	findings	
on	post-	caesarean	section	radiography.
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pressure	(systolic	blood	pressure:	140 mm Hg),	protein-
uria	 (protein/creatinine	 ratio,	 0.418),	 and	 pulmonary	
oedema	 (revealed	 on	 chest	 radiography)	 and	 was	 diag-
nosed	 with	 severe	 hypertensive	 nephropathy.	 Based	 on	
these	 findings	 and	 due	 to	 worsening	 preeclampsia,	 an	
emergency	 caesarean	 section	 was	 performed.	 No	 adhe-
sions	were	observed	in	the	abdominal	cavity	intraopera-
tively,	 and	 no	 abdominal	 bleeding	 or	 retained	 surgical	
instruments	were	found.	The	operative	equipment	used	
were	 carefully	 counted	 before	 abdominal	 wall	 closure,	
and	 the	 number	 tallied	 with	 that	 obtained	 preopera-
tively,	indicating	that	no	surgical	instrument	was	left	be-
hind.	However,	during	abdominal	wall	closure,	maternal	
respiratory	function	suddenly	deteriorated	due	to	severe	
pulmonary	 oedema,	 and	 respiratory	 support	 with	 intu-
bation	was	immediately	administered.	Immediately	after	
surgery,	 pelvic	 radiography	 was	 performed	 to	 further	
confirm	that	no	surgical	instrument	had	been	left	behind.	
The	radiographs	showed	a	high-	density	lesion	in	the	left	
lower	pelvis	(Figure 1A).	Initially,	we	considered	it	a	re-
tained	surgical	instrument.	Therefore,	the	used	operative	

equipment	and	materials	were	carefully	counted	again.	
They	were	noted	to	be	complete	and	equal	to	the	num-
ber	obtained	during	 the	preoperative	period,	 indicating	
that	 the	 abnormal	 finding	 was	 not	 a	 retained	 surgical	
instrument.	Subsequently,	vascular	calcification	and/or	
urinary	 tract	 stone	 were	 also	 considered	 as	 differential	
diagnosis.	However,	because	of	the	severe	deterioration	
of	the	patient's	respiratory	condition,	we	suspended	the	
investigation	and	prioritized	intensive	care.	In	this	situa-
tion,	we	could	not	afford	the	time	required	to	identify	the	
abnormal	lesion	in	the	pelvis.

After	admission	into	the	intensive	care	unit,	her	con-
dition	improved	rapidly,	resulting	 in	extubation	on	post-
operative	day	(POD)	2.	The	patient	was	then	transferred	
to	the	general	obstetrics	ward,	and	the	investigation	of	the	
abnormal	material	in	the	pelvis	was	recommenced.

Subsequent	follow-	up	pelvic	imaging	(Figure 1B,C,E)	
revealed	that	the	shape	and	localization	of	the	abnormal	
lesion	 had	 gradually	 changed,	 suggesting	 that	 it	 was	 a	
liquid	 component.	 Since	 the	 patient	 had	 conceived	 by	
IVF-	ET,	 we	 suspected	 the	 lesion	 could	 be	 a	 remnant	

F I G U R E  1  Postoperative	radiography	
performed	on	the	pelvis	(anteroposterior	
and	lateral	views)	immediately	after	
caesarean	section	(A),	on	POD	4	(B),	POD	
8	(C	and	E),	and	POD	30	(D	and	F).	The	
shape	and	localization	of	the	lesion	shows	
gradual	changes,	suggesting	that	it	is	a	
liquid	component,	and	thereby	indicating	
the	possibility	of	a	retained	contrast	
medium.	POD,	postoperative	day

(A) (B)

(C) (D)

(E) (F)
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of	 the	 HSG	 contrast	 medium	 used.	 With	 the	 patient's	
consent,	we	obtained	her	clinical	information	from	the	
previous	 fertility	 clinic	 and	 found	 that	 HSG	 had	 been	
performed	 using	 Lipiodol,	 10  months	 before	 deliv-
ery.	The	 results	 of	 the	 HSG	 had	 revealed	 no	 abnormal	
findings.

Subsequently,	 computed	 tomography	 (CT)	 and	 mag-
netic	 resonance	 imaging	(MRI)	were	performed	to	 iden-
tify	and	localize	the	abnormal	lesion	(Figures 2	and	3).	CT	
showed	a	hyperdense	lesion	(Figure 2)	located	in	the	left	
lower	pelvic	cavity	(the	same	position	as	that	in	the	previ-
ous	pelvic	radiograph).

Only	 after	 using	 a	 metal	 detector	 to	 confirm	 that	 no	
metal	components	were	present	 in	pelvis,	we	performed	
MRI	on	POD	10	(Figure 3).	The	lesion	was	hyperintense	
on	 T1-		 and	 T2-	weighted	 images	 and	 hypointense	 on	 fat	
suppression	 imaging,	 strongly	 indicating	 the	 possibility	
of	 a	 retained	 HSG	 contrast	 medium.	 The	 patient's	 post-
operative	course	was	uneventful,	and	she	was	discharged	
on	 POD	 15.	 No	 complications	 occurred	 after	 hospital	
discharge,	 and	 we	 continued	 to	 perform	 pelvic	 radiog-
raphy	 monthly	 to	 evaluate	 the	 details	 and	 shape	 of	 the	
contrast	 medium	 residue.	 However,	 due	 to	 the	 distance	
from	her	residence	to	our	hospital,	the	patient	requested	

to	discontinue	close	 follow-	up.	Therefore,	we	suspended	
monthly	follow-	up	and	continued	conservative	and	obser-
vational	follow-	up	where	we	asked	about	symptoms	such	
as	 abdominal	 pain	 and/or	 fever.	 Currently,	 no	 symptom	
has	been	reported	by	the	patient.

3 	 | 	 DISCUSSION

We	encountered	a	rare	case	in	which	a	remnant	of	HSG	
contrast	medium	was	incidentally	found	on	routine	post-
operative	 abdominal	 radiography	 and	 had	 to	 be	 differ-
entiated	 from	 a	 retained	 surgical	 instrument.	 This	 case	
highlighted	 two	 clinically	 important	 points:	 (1)	 an	 HSG	
contrast	medium	used	in	the	pre-	conception	period	could	
persist	until	the	perinatal	period,	and	(2)	a	history	of	ART	
with	HSG	can	facilitate	the	diagnosis	of	an	HSG	contrast	
medium	residue.

3.1	 |	 HSG contrast medium used in the 
preconception period can persist until the 
postpartum period

HSG	 is	 a	 very	 popular	 imaging	 procedure	 for	 detecting	
tubal	 factor	 infertility.	Oil-	based	and	water-	soluble	con-
trast	media	are	used	in	HSG.4	Oil-	based	contrast	medium	
is	absorbed	relatively	slowly	and	may	be	stored	in	the	fal-
lopian	tubes	for	a	long	time,	resulting	in	tubal	obstruction	
and	 adhesion	 formation.5	 Although	 one	 study	 reported	
higher	 pregnancy	 rates	 following	 the	 use	 of	 oil-	based	
contrast	 medium,	 subsequent	 studies	 have	 reported	 no	
difference	in	pregnancy	rates	between	oil-	based	and	water-	
soluble	 contrast	 media	 (73.6%	 and	 72.7%	 for	 oil-	based	
and	 water-	soluble	 contrast	 media,	 respectively).6  Thus,	
water-	soluble	contrast	medium	is	widely	used	at	present	
because	 of	 their	 higher	 tissue	 affinity	 (which	 provides	
more	detailed	findings)	and	lower	risk	of	complications,	
including	embolism.5 The	contrast	medium	used	in	this	
case	 was	 oil-	based;	 very	 few	 reports	 have	 described	 its	
absorption	 and	 metabolism	 in	 the	 body.	 Moreover,	 no	

F I G U R E  2  Postoperative	computed	tomography	image	at	the	
time	of	caesarean	section	showing	the	details	and	location	of	the	
abnormal	shadows	in	the	pelvis	which	have	the	same	density	as	
metals

F I G U R E  3  Postoperative	MRI	
on	POD	10.	The	abnormal	finding	
is	hyperintense	on	T1W1	(A)	and	
hypointense	on	fat	suppression	(B).	
This	suggests	that	these	findings	may	be	
Lipiodol.	POD,	postoperative	day;	MRI,	
magnetic	resonance	imaging;	T1WI,	T1-	
weighted	imaging
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previous	 study	 and	 systematic	 review	 has	 evaluated	 the	
causes	 of	 contrast	 medium	 retention	 and	 the	 common	
sites	in	which	the	remnants	are	found.	Serum	iodine	con-
centrations	are	undetectable	within	48 h	after	intraperito-
neal	iodine	contrast	medium	administration;	the	urinary	
excretion	rate	is	13%	at	7 days	after	administration,	and	
the	half-	life	of	the	medium	is	known	to	be	relatively	long	
at	approximately	50 days.7	In	addition,	it	takes	6 months	
to	1 year	for	the	medium	to	be	completely	absorbed	from	
the	 abdominal	 cavity	 through	 the	 maternal	 lymphatic	
system.8 This	patient's	clinical	course	(in	which	contrast	
medium	 residue	 was	 found	 incidentally	 approximately	
10 months	after	HSG)	is	consistent	with	that	described	in	
previous	reports.

Intra-	abdominal	adhesions	can	be	considered	a	possi-
ble	cause	of	contrast	medium	retention.	The	patient	had	
a	history	of	DIE,	which	may	have	contributed	to	the	ob-
struction	of	HSG	contrast	medium	drainage.	However,	no	
obvious	adhesions	were	found	in	the	pelvis	at	the	time	of	
surgery.	We	collected	information	about	adhesive	disease,	
however,	the	patient	did	not	have	any	medical	history	of	
pelvic	 inflammatory	 disease	 (PID)	 including	 chlamyd-
ial	 infections,	 which	 closely	 contribute	 to	 the	 formation	
of	 abdominal	 adhesions.	 Pathogenically,	 PID	 appears	 to	
be	 a	 considerable	 cause	 of	 contrast	 medium	 retention.	
However,	 to	 our	 knowledge,	 there	 has	 been	 no	 report	
describing	 the	 relationship	 between	 PID	 and	 contrast	
medium	retention.	Finally,	according	 to	 the	 information	
obtained	from	the	ART-	clinic,	HSG	did	not	show	any	ab-
normal	findings	in	the	uterus	and	fallopian	tubes.	Based	
on	these	findings	and	the	literature,	it	was	difficult	to	de-
termine	whether	 the	 retained	contrast	medium	was	due	
to	intra-	abdominal	adhesions	or	simply	due	to	an	obstruc-
tion	 of	 the	 spontaneous	 evacuation	 process.	These	 were	
the	limitations	of	our	case	report.	According	to	previous	
reports,	18%	of	couples	have	undergone	infertility	testing	
and	 treatment,	 and	 one	 in	 17	 of	 all	 births	 is	 a	 result	 of	
infertility	 treatment.9  With	 this	 increase	 in	 the	 number	
of	 ART	 pregnancies,	 the	 implementation	 of	 HSG	 is	 be-
coming	 more	 common	 as	 a	 means	 of	 fertility	 work	 up.4	
Although	only	two	studies	have	described	postpartum	res-
idues	of	HSG	contrast	medium	in	Japan,10,11	to	our	knowl-
edge,	 this	 is	 the	 first	 report	 to	 highlight	 the	 importance	
of	obtaining	a	medical	history	of	HSG	in	the	differential	
diagnosis	 of	 abnormal	 findings	 on	 postoperative	 radiog-
raphy	 in	 the	postoperative	period.	Furthermore,	 there	 is	
no	report	describing	the	prevalence	and	management	of	
contrast	medium	retention	or	the	proper	postpartum	fol-
low-	up	plan	in	such	patients.	This	could	be	attributed	to	
the	 limited	 opportunities	 to	 perform	 routine	 abdominal	
radiography	during	pregnancy	and	the	postpartum	period	
(except	after	a	caesarean	section).	Moreover,	many	preg-
nant	women	tend	to	avoid	radiological	imaging	due	to	the	

potential	effects	of	X-	ray	exposure	on	the	fetus,	which	is	
another	 reason	 why	 these	 examinations	 are	 rarely	 per-
formed	during	pregnancy.

3.2	 |	 Past history of ART facilitates the 
diagnosis of HSG contrast residue

A	history	of	HSG	in	patients	who	conceived	by	ART	can	
facilitate	 the	 diagnosis	 of	 postpartum	 contrast	 medium	
residue.	In	this	case,	a	detailed	evaluation	of	the	patient's	
medical	history	led	to	the	identification	of	the	history	of	
HSG,	ultimately	contributing	to	the	diagnosis	of	contrast	
medium	retention.

4 	 | 	 CONCLUSIONS

We	 encountered	 a	 very	 rare	 case	 of	 long-	term	 HSG	
contrast	 medium	 retention	 in	 the	 pelvis	 that	 was	 inci-
dentally	 discovered	 on	 postoperative	 radiography	 and	
required	differentiation	from	an	intra-	abdominal	foreign	
material.	 With	 the	 increasing	 rates	 of	 ART-	associated	
pregnancies,	 the	 usage	 of	 pre-	conception	 HSG	 is	 also	
increasing.	Thus,	cases	like	ours	can	be	expected	to	be-
come	 more	 common	 in	 obstetric	 practice.	 The	 lessons	
from	 this	 case	 can	 be	 summarized	 as	 follows:	 (1)	 HSG	
contrast	 medium	 can	 remain	 in	 the	 pelvis	 for	 a	 long	
time,	and	(2)	a	medical	history	of	ART	and/or	HSG	can	
facilitate	the	differential	diagnosis	of	abnormal	findings	
on	 post-	caesarean	 section	 radiography.	 When	 abnor-
mal	findings	are	observed	in	imaging	examinations	per-
formed	post-	caesarean	section	in	patients	who	undergo	
ART,	the	obstetrician	should	obtain	a	history	of	HSG	to	
evaluate	the	possibility	of	HSG	contrast	medium	reten-
tion	as	a	differential	diagnosis.
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