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Abstract

Introduction: To present a rare occurrence of coronary sinus atrial septal de-
fect (ASD) associated with total anomalous pulmonary venous connection
(TAPVC). Case Report: A 16-year-old girl was diagnosed with features of an
atrial septal defect (ASD) by transthoracic echocardiography and the absence
of PLSVC (persistent left superior vena cava) connection to coronary sinus
was confirmed by saline contrast echocardiography (“bubble study”). Discus-
sion: The cause of the dilated coronary sinus was due to total anomalous
pulmonary venous connection. Conclusion: Coronary sinus atrial septal de-
fect (ASD) is a rare interatrial shunt that is commonly associated with a per-
sistent left superior vena cava (PLSVC) and occurs in less than 1% of cases of
ASDs. It is characterized by the absence of at least a portion of the common
wall that separates the coronary sinus and left atrium. Isolated defects are as-
sociated with low rate of morbidity and mortality.

Keywords

Ccoronary Sinus ASD, Raghib Complex, Bubble Study,
Total Anomalous Pulmonary Venous Connection (TAPVC)

1. Introduction

Coronary sinus is usually not dilated on echocardiography. Anomalous venous
drainage into the coronary sinus either directly or through a persistent left supe-
rior vena cava (PLSVC) is one of the etiologies for a dilated coronary sinus [1].
Mild dilatation occurs in patients with poor left ventricular systolic function,
greater dilatation in persistent LSVC and huge dilatation (Giant coronary sinus)
occurs in PLSVC associated with absence of a right superior vena cava. The con-

ditions associated with dilated coronary sinus are shown in Table 1 given.
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Table 1. Conditions associated with dilated coronary sinus.

Dilated coronary sinus (CS)

Persistent left SVC

Anomalous pulmonary venous drainage into
The CS

Absence of the upper inferior vena cava , a
Large left hemiazygos vein draining into the
CS

Coronary arteriovenous fistula

Unroofing of the CS (septal defect between
LA (left atrium) and coronary sinus)

Coronary sinus ASDs are uncommon and so this case had been reported.

Review of Literature

Mantini’s et al proposed four categories of CS anomalies as enlarged CS, absent
CS, atresia of the right atrial CS ostium and hypoplasia of the CS [2]. The en-
larged CS category has two subtypes—subtype A (without left-to-right shunt)
and subtype B (with left-to-right shunt). Mantini postulated that a connection
between the LA and CS may serve to drain the CS in RA (right atrium) ostial
stenosis. Eliot, et al. [3] described a fibrous band that narrowed the right atrial
ostium of the CS. Scheller et al. presented a case of CS with two outlets, one to
the RA, and the other to the LA [4].

Unroofed coronary sinus was first described by Raghib and colleagues in 1965
with the findings of left SVC drains into the left atrium, an ASD (which lies in
the postero-inferior angle of the atrial septum and above the postero-medial
commissure of the mitral valve and separated from the mitral valve by a small
amount of septal tissue—the defect is considered as a true defect of a specific
tissue) and absent coronary sinus which are collectively termed as “Raghib com-
plex or syndrome” [5]. In unroofed coronary sinus, there is a direct CS to LA
communication through a wall defect and the CS is usually enlarged.

Total anomalous pulmonary venous connection (TAPVC), a very unusual
malformation of the heart was published by Philosophical Transactions of the
Royal Society in London in 1798 [6]. It represents 2% of all congenital heart de-
fects and 100 cases of anomalous pulmonary venous connections were reported
in 1942 [7].

2. Case Report

A 16-year old girl was referred for echocardiographic evaluation with a history
of exertional dyspnea and recurrent episodes of respiratory infection from
childhood. Her pulse rate was 88 bpm and blood pressure 110/70 mmHg. Physi-
cal examination revealed mild cyanosis and clubbing. Auscultation revealed

grade 2/6 soft systolic murmur in the left second intercostal space with a wide,
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fixed splitting of second heart sound. Ultrasound abdomen revealed normal liver
and spleen. Blood chemistry revealed normal. ECG revealed right axis deviation
and right bundle branch block (RBBB) pattern as shown in Figure 1. X-ray chest
revealed increased pulmonary vascular markings with peripheral extension and
a central prominence suggesting a left-to-right shunt at atrial level as shown in
Figure 2. Transthoracic 2D echocardiography revealed an unroofed coronary
sinus draining into the left atrium with anomalous pulmonary venous connec-
tion and an associated ostium secundum atrial septal defect (ASD) as shown in
Figures 3-14. The girl was treated with antibiotics for the respiratory infection

and advised early surgical correction.

3. Discussion

Coronary sinus is a systemic venous structure embryologically derived from the

-
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Figure 1. ECG revealed right axis deviation and right bundle branch block
pattern in V, suggesting a RV volume overload pattern of left-to-right shunt
at atrial level.
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Figure 2. X-ray chest PA (posteroanterior view) revealed increased pulmonary vascular
markings with a central prominence and peripheral extension suggesting a left-to-right
shunt at atrial level.

CS OPENING INTO LA
o
=

Figure 3. Parasternal long axis view showing the opening of coronary sinus into left
atrium.

SUBCOSTAL VIEW

€S OPENING INTO RA

—

RA

«CS OPENING INTO RA

—
DA e

Figure 4. Subcostal view showing the opening of coronary sinus into the right atrium and
ostium secundum atrial septal defect (ASD).
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16 F

UNROOFED CS

DRAINING INTO LA

{ CORONARY SINUS
ASD)

Figure 5. Parasternal long axis view showing the drainage of unroofed coronary sinus
into the left atrium, constituting a right-to-left shunt-coronary sinus ASD (atrial septal
defect) with total anomalous pulmonary venous connection (TAPVC).

I
SINGLE ARROW-PV CONFLUENC_YI.E";l
2 16 F
DOUBLE R\.I"I'lI TAPVC TO S
ARROW - PV CONFLUENCE | LEFT TO RIGHT SHUNT
CONNECTED TO CS™ i | (EVIDENCED BY SHUNT° -
{left to right b ¥ IN RY) :
shunt) ! D1-CS CALIBER-17.6 mm

PV CONFLUENCE
RIGHT SIDED CS

ORIFICE PRESENT - el M- MODE CS

Figure 6. M-mode at CS (coronary sinus) level showing the shunting of blood into RV
(right ventricle) from the coronary sinus and CS caliber—17.6 mm.

left common cardinal vein and normally drains into the right atrium. An ‘un-
roofed coronary sinus’ abnormally communicate with left atrium and called as

“coronary sinus ASD (atrial septal defect)”, in addition to draining the cardiac

2
+%%, Scientific Research Publishing



R. Muthiah

18 F

OSTIUM SECUNDUM ASD
D1-19.6 mm

-‘-d

- — PV
. - CS CONFLUENCE
- DA ‘
-
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Figure 7. Showing the pulmonary venous confluence and ostium secundum ASD (atrial
septal defect) in apical four chamber view (the size of secundum ASD is 19.6 mm).

16 F

CS CONFLUENCE
WYIA ASD INTO RA
FROM LA

LEFT TO RIGHT SHUNT

Figure 8. Tilted apical view showing the drainage of pulmonary venous confluence con-

nected to coronary sinus (CS) into the right atrium through the secundum defect.

veins due to impaired development of partition between the left atrium and co-
ronary sinus, Ze., subsequent dissolution of this partition [8], the roof coronary

sinus either partially or completely. It results from imperfect or complete failure
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16 F

CARDIALC TAPVYC
TO CORONARY SINUS
LEFT TO RIGHT SHUNT

P¥- PULMONARY
VENOUS

" CONFLUENCE
— g

Figure 9. Tilted apical view showing the drainage of pulmonary venous confluence

through ASD and constituting a left-to-right shunt.

SUPRASTERNAL WINDOW

€S DRAINAGE INTO LA

Figure 10. Suprasternal window showing the drainage of coronary sinus into left atrium

(Coronary sinus ASD (atrial septal defect)).

of development of the left atriovenous fold and manifested as a focal (fenestra-
tion or partial unroofing) or complete absence of the coronary sinus septum.
The fenestration into left atrium (LA) typically occurs between LA appendage

and left upper pulmonary vein. Thus, coronary sinus ASDs are believed to arise
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PULMONARY VENOUS : 16 F
CONFLUENCE -

CONNECTED TO CS . €S DRAINING INTO LA -
DRAINS INTO LA - -¢ Sty | RIGHT TO LEFT SHUNT -
VYIA UNROOFED 4 : .

CORONARY SINUS

TYPE TAPWYC . : e o NON-OBSTRUCTIVE

+5.13

PHASIC| CONTINUOUS JET

S

Figure 11. CW (Continuous Wave) Doppler showing the phasic continuous jet of pul-
monary venous confluence connected to CS (coronary sinus)—non-obstructive type,
draining into left atrium.

LEFT ARM INJECTION

SALINE CONTRAST FILLING
Ry INITIALLY
PERSISTENT LSVYC
INTO €S- NOT SEEN) o

Figure 12. Bubble study showing the absence of persistent left superior vena cava

(PLSVC) to coronary sinus by early appearance of saline contrast in the right ventricle
(RV)—Ileft arm injection (Parasternal long axis view). (Note: In PLSVC to CS, saline con-
trast appears earlier in CS (coronary sinus) than in the right sided cardiac chambers (RA
(right atrium), RV (right ventricle)).
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RIGHT ARM INJECTION

SALINE CONTRAST IN RY
« INITIALLY

RY NORMAL SEQUENCE
S5¥C- NORMALLY
CONNECTED
TO RIGHT ATRIUM

PENING

Figure 13. Bubble study showing the normal connection of right superior vena cava
(RSVC) by early appearance of saline contrast in the right ventricle (RV)-right arm injec-
tion (Parasternal long axis view). (Note: If saline contrast appears earlier in CS than in the
right-sided cardiac chambers (RA, RV), RSVC (right superior vena cava) is absent,
PLSVC to CS is possible and the CS is aneurysmally dilated (giant CS).

LEFT ARM INJECTION 1s F

NEGATIVE CONTRAST
EFFECT IN RA

SALINE
CONTRAST —

LEFT to
RIGHT SHUNT

Figure 14. Bubble study showing the negative contrast effect in the right atrium due to
left to right shunt through a secundum defect in apical four chamber view.
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from developmental failure of the wall between the left atrium and CS. It is the
rarest type of atrial septal defect [9] [10] in which the anterior wall of coronary
sinus was deficient and therefore allowed an interatrial communication [11].
The anatomic abnormality is variable and classified into four types by Kirklin
and Barrat-Boys [12] as shown in Table 2.

No specific risk factors or known teratogens have been associated with coro-
nary sinus ASDs. It may be observed most often in association with atrial situs
abnormalities and heterotaxy syndromes with polysplenia or asplenia. No other
genetic syndromes are known to be associated with coronary sinus ASDs.

In TAPVC (total anomalous pulmonary venous connection), the pulmonary
veins connect directly to the systemic venous circulation via persistent splan-
chnic connections and results from the failure of the transfer of pulmonary
venous drainage from the splanchnic plexus to the left atrium in the normal de-
velopmental sequence. Four types have been described as supracardiac, cardiac,
infracardiac and mixed by Darling et a/ [13]. Cardiac type TAPVC occurs in
25% of cases in which the pulmonary venous confluence drains into the coro-

nary sinus or directly to the right atrium.

3.1. Echocardiographic Features

Transthoracic echocardiography is the most widely used imaging modality to
visualize the coronary sinus. In parasternal long axis view, the coronary sinus is
represented by a small sonolucency at the posterior left atrioventricular (AV)
junction and moving with cardiac motion. In this view, the coronary sinus is
anterior to and quite separate from the larger, the more posterior sonolucency of
the descending thoracic aorta as shown in Figure 3 which is fixed and not move
with cardiac motion. It has been suggested that there is a symmetric distension
of coronary sinus in elevated right heart pressures and in persistent LSVC, it
maintains its oval shape with an eccentricity index of <0.8 [14]. The normal CS
caliber is 8.7 + 2.5 mm. In this patient, the CS is dilated and its caliber was 17.6
mm as shown in Figure 6. The dilated coronary sinus is sometimes the initial
echocardiographic abnormality detected and this finding should always prompt
a search for anomalous pulmonary venous drainage. Dilated coronary sinus is
the most common echocardiographic finding of a PLSVC and the diagnosis is
then confirmed by saline contrast echocardiography (“bubble study”).

After agitated saline injection into a left-sided brachial vein, bubble contrast
appears in the right ventricle as shown in Figure 12, suggesting the absence of
PLSVC draining to coronary sinus. When agitated saline is injected into a right-

sided brachial vein, the echo contrast enhances the right ventricle before the CS,

Table 2. Types of unroofed coronary sinus.

Typel Completely unroofed with LSVC
Type II Completely unroofed without LSVC
Type III Partially unroofed midportion
Type IV Partially unroofed terminal portion

10
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thus confirming a normal right SVC [15] as shown in Figure 13. A negative
contrast effect in the right atrium as shown in Figure 14 indicates a left-to-right
shunt via secundum defect [16]. An unroofed coronary sinus draining into the
left atrium (right-to-left shunt) was shown in Figure 5 and M-mode at CS level
revealed the normal orifice of CS at right side (as evidenced by shunting of blood
into RV—Ieft to right shunt due to connection of pulmonary venous confluence
to CS) as shown in Figure 6.

Most children with isolated coronary sinus defects are asymptomatic. The size
of the defect and the degree of shunting determine the symptoms similar to the
other types of ASDs. Pulmonary venous obstruction may occur in all types of
anomalous connections and in cardiac type, obstruction seldom develops, but
may occur at the junction of common pulmonary vein to the coronary sinus.
Obstructive TAPVC may present with pulmonary edema or severe hypercya-
notic episodes and it is more common in infradiaphragmatic type. A continuous
non-phasic pulmonary venous flow is characteristic of obstruction in TAPVC.
In this case, the continuous flow is phasic as shown in Figure 11 suggesting a

non-obstructive flow pattern.

3.2. Management
3.2.1. Medical Therapy

No specific medical therapy is necessary and Intervention is not required in
asymptomatic patients.

In patients with TAPVC to coronary sinus, if pulmonary venous obstruction
occurs, the hypercyanotic episodes are treated with pulmonary vasodilators such
as inhaled nitric oxide, lower-dose magnesium sulphate and PGE, (Prostaglan-
din E,-alprostadil IV). Pulmonary edema is best treated with surgical relief of
obstruction, but diuretics, assisted ventilation with high fraction of inspired

oxygen (FIO,) and end-expiratory pressure are often helpful.

3.2.2. Catheter Therapy
Transcatheter device closure is not considered a feasible option for coronary si-
nus ASDs due to its proximity to tricuspid valve and conduction system and a
lack of adequate tissue rim for device seating [17]. Klijima et al reported success
in two cases and the orifice of coronary sinus was closed using the Amplatzer
septal occluder without any complications in isolated defects [18]. Successful
closure is possible in small coronary ASDs [19]. However, St. Jude Medical’s
Amplatzer atrial septal occluder may cause tissue erosion and leads to problems
such as cardiac tamponade.

No catheter-corrective therapy is possible for TAPVC (total anomalous pul-

monary venous connection).

3.2.3. Surgical Therapy
Surgical closure in childhood is recommended for CS-ASDs similar to secun-
dum defects. Indication for surgery in small defects are controversial, but the

risk of paradoxical embolism and cryptogenic stroke remains. Severe pulmonary

K2
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hypertension (pulmonary vascular resistance (PVR) > 15 Wood units is a con-
traindication for surgical repair.

Surgical treatment is complicated by its proximity to AV node and sutures
must be placed close to the superior rim of the defect and therefore patch repair
(pericardial patch or bioprosthetic material) is recommended. The mortality
from surgical closure of coronary sinus ASDs appear to be low [20].

In TAPVGC, the goal of surgery is to redirect pulmonary vein flow to the left
atrium. In cardiac connection (to coronary sinus), the atrial septum is resected
partially and a new septum is surgically created, directing pulmonary veins to
the left atrium. The coronary sinus may be separately tunneled to the right
atrium or left to drain with pulmonary veins to the left atrium which may be

preferred in this girl.

3.3. Screening of Population

A SVC (superior vena cava) type total anomalous pulmonary venous connection
(TAPVC) was found by echocardiographic imaging in a 6-year old girl as shown
in Figure 15 and Figure 16 and the right atrium is grossly dilated. A coronary
sinus ASD with TAPVC was detected in a newborn as shown in Figures 17-22

and the right atrium is not much dilated as in Figure 15 and Figure 16.

4. Conclusion

Coronary sinus ASD is a rare congenital anomaly which might be difficult to di-

6 F
RA DILATED-45.4 mm

5¥C TYPE TAPYC

PULMONARY YEINS
DRAINING ¥YIA SWC
INTO RA

*
7
-

Figure 15. SVC (superior vena cava) type total anamolous pulmonary venous connection
(TAPVC)—Apical four chamber view in a 6-year old girl. Right atrium (RA) dilated—
45.4 mm.
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6 F

SVC TYPE TAPWYC

ARROW SHOWS
PY CONFLUENCE
DRAINING VIA
SVC INTO RA

Figure 16. Color flow imaging showing the SVC (superior vena cava) type total anomal-
ous pulmonary venous connection (TAPVC) in a 6-year old girl in apical four chamber

view.

NEWBORN FEMALE
ONE DAY

Figure 17. Parasternal long axis view showing the coronary sinus ASD (atrial septal de-

fect) with total anomalous pulmonary venous connection (CS type TAPVC) in a new
born.
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NEWBORN FEMALE
ONE DAY

NEWEORN FEMALE
ONE DAY

Figure 19. Tilted apical view showing the drainage of CS confluence into Left atrium
(LA) in apical four chamber view in a newborn.

agnose [21] and it has been observed in patients with isolated secundum ASD
[22]. A coronary sinus defect without an associated PLSVC (persistent left supe-

rior vena cava) is rare. It is not a true defect of the atrial septum [23] and its

14
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NEWBORN FEMALE
ONE DAY

CONFLUEN

Figure 20. Tilted apical view—Color flow imaging showing the CS confluence jet mi-
micking as superior vena cava type total anomalous pulmonary venous connection (SVC
type TAPVC) in a newborn.

NEWBORN FEMALE
ONE DAY

ARROW-PY CONFLUENCE

e

- PY CONFLUENCE

Figure 21. Apical four chamber view showing the coronary sinus type total anomalous
pulmonary venous connection in a newborn and a secundum ASD (atrial septal defect).
Right atrium (RA) is not dilated and thus differentiated from superior vena cava type to-
tal anomalous pulmonary venous connection (SVC type TAPVC) as shown in Figure 15
and Figure 16 in which the right atrium is grossly dilated.
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NEWBORN FEMALE
ONE DAY
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Figure 22. CW (Continuous Wave) Doppler Showing the phasic continuous jet of CS
(coronary sinus) confluence in a newborn.

physiology is similar to other ASDs. Interatrial communication is through the

mouth of the coronary sinus, which is located below and posterior to the fossa

ovale and Imaging plays a crucial role in the diagnosis. A coronary sinus with

partially unroofed terminal portion (Type IV) was found by transthoracic echo-

cardiography, it is dilated due to total anomalous pulmonary venous connection
(TAPVC) rather than PLSVC and constituting a cardiac type TAPVC to coro-

nary sinus in a 16-year old girl.
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Abstract

Popliteal venous aneurysms (PV As) are very rare. More often it is an inciden-
tal finding found on duplex ultrasonography. Venous thrombosis and pul-
monary emboli is the primary presentation in most cases of PVAs, hence it is
a clinically significant abnormality and a potentially morbid and fatal condi-
tion. Early surgical repair should be performed immediately after the diagno-
sis is made because of the risk of pulmonary emboli. We report a case of
symptomatic PVA presenting primarily with local symptoms and chronic
pain in popliteal region.

Keywords

Aneurysm, Popliteal Vein

1. Introduction

Popliteal venous aneurysms (PVAs) are very rare [1] [2]. More often it is an in-
cidental finding found on duplex ultrasonography. Until 2000, 117 cases of
PV As have been reported in the literature, although its commonly asymptomatic
nature warrants its actual prevalence to be higher [3]. In 7300 patients who pre-
sented with symptoms suggestive of venous disease PVA were diagnosed using
duplex ultrasonography in 0.1% - 0.2% of all studies [4]. Venous thrombosis and
pulmonary emboli is the primary presentation in most cases of PVAs, hence it is
a clinically significant abnormality and a potentially morbid and fatal condition.
Also, its other complications such as paradoxical embolization and postthrom-
botic syndrome have been reported [3] [6]. However, we report a symptomatic
case of PVA presenting with local symptoms and chronic pain in popliteal re-

gion.
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2. Case Report

A 38-year-old white male, previously healthy soccer player referred to our center
for investigation of a chronic severe pain in the posterolateral region of the left
knee and swelling in the left popliteal region. The patients’ complaints had be-
gun around 2.5 years ago. The pain was severe and disabling in the first year and
then it was moderate and bearable. The pain was recurrent and occurred during
routine daily activities and on palpation. The patient did not have any history of
deep vein thrombosis, phlebitis and claudication but being a professional soccer
player, our patient mentioned the history of recurrent trauma to legs and knee
regions. Also, before the onset of the pain, the patient had experienced a trauma
in the left knee while playing soccer. The patient in our case had undergone
evaluations by orthopedics, physiatrists, neurologists and vascular surgeons
prior to referral to our center. On physical examination, a small soft mass was
present in the upper part of the left popliteal fossa, tenderness was also present
on palpation. However, there were no signs of local inflammation and erythema,
lower extremity edema and peripheral arterial angiopathy. Femoral, tibial and
dorsalis pedis pulses of both sides were palpable. Head, neck, chest and abdomen
examination, blood pressure, arterial oxygen saturation, chest radiography and
electrocardiogram were normal. Noteworthy, according to knee joint magnetic
resonance imaging, plain left knee radiography and physical examination per-
formed by orthopedics, the patient was given reassurance that there was no pa-
thology in the left knee joint that could explain and relate to our patients’ com-
plaints. Duplex ultrasonography was done for the patient on referral nearly 1
year after the onset of the symptoms, venous aneurysm with antero-posterior
(AP) diameter of 16 milimiters was present in the left popliteal vein (Figure 1
and Figure 2).

Then the patient was referred to vascular surgeon for surgical care. The pa-
tient referred to two vascular surgery specialists, and they believed surgery was
not indicated. The patient referred once again for follow up to our center around
1.5 years later (2.5 years after the onset of the symptoms). During this period the

patient had still experienced pain and mild swelling in the left popliteal region

Figure 1. Axial and sagittal color duplex ultrasonographic images of left popliteal cavity
before calf veins squeezing demonstrates echo free popliteal aneurysm anterior to popli-
teal artery.
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Figure 2. Axial and sagittal color duplex ultrasonographic images of left popliteal cavity
after calf veins squeezing demonestrates popliteal aneurysm anterior to popliteal artery.

which was milder and denied any history or signs related to severe complica-
tions of PVAs such as deep vein thrombosis or pulmonary emboli. We per-
formed duplex ultrasonography once again plus magnetic resonance imaging
(MRI) which this time revealed an AP diameter of 19milimiters in the left popli-
teal vein (Figure 3).

Urgent surgical management was recommended for the patient and the pa-
tient was referred to vascular surgery specialists as the next step in care. Note-
worthy, informed consent was obtained from our patients regarding case report

publication and there was no objection.

3. Discussion

Popliteal venous aneurysms are extremely uncommon abnormality with an in-
cidence of almost <0.5% [7]. PVA is a true aneurysm which consists of intact
vessel wall [8]. However, popliteal venous aneurysms still lack an exact defini-
tion. Different definitions such as fusiform dilatation at least three times that of
normal vein [9] and isolated venous dilatation twice the normal venous diameter
have been recommended [10]. In our case, the popliteal aneurysm was saccular
type. Inflammation, trauma, degenerative changes and congenital wall weakness
may be some of the probable etiologies for PVAs [11]. Nearly all cases of PVAs
are diagnosed after patients present with complications due to PV A, deep vein
thrombosis and pulmonary emboli being the most common of all [12] [13] [14].
However, in our case, chronic posterolateral left knee pain and local sign such as
mild swelling in the popliteal region was the primary presentation. PVAs pre-
senting with knee pain and local symptoms is reported by some other authors
too [15] [16] [17]. Coffman et al. reported a case with recurrent sharp and severe
pain in the popliteal fossa which was later revealed to be due to PVA [17]. Fiori
et al. reported a case with local discomfort in the left popliteal fossa during daily
activities and palpation [16]. In a meta-analysis knee pain and popliteal mass
was reported as the clinical presentation secondary to PVA in 35% of cases [4].
Being a soccer player, we believe that trauma may be the probable cause for pop-
liteal aneurysm in our case. Duplex ultrasonography, computed tomography

scanning, and magnetic resonance imaging are non-invasive diagnostic methods
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Figure 3. Axial and sagittal fat suppresed proton density MRI images demonstrates left
popliteal aneurysm (arrows) posterior to popliteal artery (curved arrow).

applicable in diagnosis of PV As. Duplex ultrasonography can be used as the ini-
tial detection technique because it is non-invasive, inexpensive and conveniently
repeatable [18]. Also, ultrasonography could rule out PV As differential diagnosis
such as Baker’s cyst and tibiofibular joint cysts.

Surgery is believed to be the gold standard option in treatment of PVAs re-
gardless of being symptomatic or not. Some of the surgical treatment options of
symptomatic and asymptomatic cases are resection with end-to-end anastomo-
sis, tangential aneurysmectomy, resection with interposition graft and ligation of
the proximal and distal vein. Early post-surgical patency rates are high and there
has not been any report regarding recurrent pulmonary embolism post-surgery,

however the long-term consequences of surgical repair is not known [3] [19].

4. Conclusion

Popliteal venous aneurysm is a very uncommon abnormality but due its severe
consequences such as deep vein thrombosis and pulmonary emboli, it is poten-
tially fatal. This case report demonstrates knee pain and local discomfort as one
of the presenting symptoms for PV As. Therefore, after ruling out more common
causes, PVAs should be considered in a patient with chronic knee pain and local
discomfort, especially if it is accompanied with swelling. Early surgical repair
should be performed immediately after the diagnosis is made because of risk of

pulmonary emboli.
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Abstract

Intraunterine device (IUD) is a safe, effective and feasible method used for
reversible contraception worldwide. Transvesical migration of an Intrauterine
device (IUD) is a rare complication. We describe a case in whom initially a
plain abdominopelvic radiography demonstrated calcified string of an IUD in
a 42-year-old woman with recurrent lower urinary symptoms (LUTS) and
urinary tract infection since 2 years earlier. The IUD had been inserted 12
years earlier and 3 years after placement of the IUD, the patient experienced
an uneventful pregnancy and a successful delivery. Sonographic images and
later on the cystoscopic procedure confirmed the diagnosis of transvesical
migration of the IUD. The IUD was removed using cystoscopic procedure,
leaving no complication.

Keywords

Bladder Stone, Intrauterine Contraceptive Device, Intravesical Migration

1. Introduction

Currently, Intrauterine device (IUD) is a safe, cheap, effective and feasible me-
thod used for reversible contraception by nearly 100 million women worldwide,
mainly because of its high efficiency and low complication rate [1] [2] [3]. IUD
could cause complications ranged from mild discomfort to sepsis leading to
death [4]. Some of its uncommon complications include infection, bleeding, ec-
topic pregnancy and uterine perforation [5] [6]. Uterine perforation by IUD can
occur in an incidence of 1 - 3 in 1000 insertions [7]. The precise reason behind
migration of IUD to organs and cavity near the uterus is unknown. Even so,

misplacement or transvesical migration of IUD is a very infrequent complication
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and a high proportion of them form calculus [3] [8]. We present this case in or-
der to note that recurrent urinary tract infection (UTI), lower urinary tract
symptoms (LUTS) and unexpected pregnancy in a woman with history of
missed IUD could be associated with transvesical migration of IUD and calculi

formation.

2. Case Report

A 42-year-old woman para 3 with no history of abortion was referred to our
hospital for investigation of recurrent lower abdominal pain, irritative lower
urinary tract symptoms (LUTS) and strangury which had begun in the last 2
years. The patient had a history of IUD placement in the form of Copper T for
contraception, 12 years earlier (10years before the onset of these symptoms). She
had had no symptoms after insertion of the IUD. Follow-up examinations had
been performed during the first year after placement of the IUD and the inser-
tion had been successful. The woman in our case had been lost to medical follow
up for the next 2 year (3 years from the IUD insertion); until she became preg-
nant. She had not removed the IUD, but routine prenatal sonography did not
show any IUD in her endometrial cavity, and the patient delivered her baby by
caesarean section at term on account of two previous caesarean sections without
any complications. Noteworthy, she underwent simultaneous bilateral tubal li-
gation (TL) during her caesarean section surgery.

About 2 years before her referral to our hospital, the patient had developed
recurrent lower abdominal pain, irritative lower urinary tract symptoms includ-
ing dysuria, nocturia, increased frequency of urination and strangury. The pa-
tient had no history of macroscopic hematuria, but the urinalysis revealed nu-
merous red blood cells and pyuria every time. She referred to different clinics
and doctors with these symptoms in the past 2 years and was treated medically
for urinary tract infection (UTI) repeatedly. Other laboratory tests were normal.

Then the patient was referred to our hospital for further evaluation. Initially a
plain abdominopelvic radiography was performed for the patient and calcifica-
tion of the IUD string and the IUD itself was visible in the pelvic region (Figure
1). Then transabdominal sonography of the pelvis was performed using an ul-
trasound scanner (GE, USA) equipped with a 3.5-MHz phased-array transducer.
The sonographic images revealed a dense intra bladder stone like structure with
metallic artifact consistent with a calculus IUD (Figure 2). Also, three dimen-
sional ultrasound imaging showed intra bladder IUD and its calcified compo-
nents (Figure 3).

The location of the IUD on sonography did not change when the patient was
positioned differently. The patient was referred to Urologist and was hospita-
lized for a cystoscopic examination, which confirmed the sonographic findings
of a calculus IUD implanted in the left anterior wall of the bladder. At first Hol-
mium laser lithothripsy was performed then allowed removal of a copper-T IUD
(Figure 4). After the procedure, the patient’s symptoms resolved completely on
follow-up visits. Noteworthy, informed consent was obtained from the patient

regarding publishing the case report and there was no objection.
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Figure 1. Plain abdominopelvic radiography shows calcification of the IUD string (ar-
row), intrauterine IUD calcification is unusual and provokes intra bladder IUD migra-
tion.

Figure 2. Axial and sagittal trans abdominal ultrasound images shows dense intra bladder
stone like lesion with metallic artifact (arrows), (U) uterus, (B) bladder.

Figure 3. Three dimensional ultrasound image, elegantly demonstrates intra bladder IUD
and its calcified component (arrow).

K2
26 032: Scientific Research Publishing



A. R. Azandaryani et al.

Figure 4. Photograph shows removed IUD by transuretral cystoscopy procedure.

3. Discussion

IUD is one of the most safe, effective and reversible contraceptive method popu-
lar all over the world. Though rare, it can cause uterine perforation and migra-
tion to adjacent organs such as bowels, bladder, peritoneum, omentum, adnexa
and iliac vein [8] [9] [10] [11]. The exact mechanism of uterine perforation is yet
to be known. Probable factors that can influence the risk of uterine perforation
are the time of insertion, insertion technique, congenital anomalies, infections,
thinning of the uterine wall and hypoestrogenemia in the lactation and postpar-
tum periods and anatomy of the cervix and uterus [12] [13] [14]. Perforation of
the uterine by an IUD may basically occur via two mechanisms [15]. First, per-
foration at the time of placement primarily, called misplacement, which can
present with bleeding, acute pelvic pain, or lost thread. IUD applicator’s expe-
rience and placement by specialists is an extremely important factor in preven-
tion of misplacement, supported by many authors [16] [17] [18] [19]. Second,
gradual and spontaneous perforation of the uterine after a long time since IUD
insertion called migration, with late development of symptoms or being asymp-
tomatic [20]. Forceful contractions of the uterine because of sexual stimulation
or delivery, genital or bladder trauma, spontaneous irregular bladder contrac-
tions, bowel movements, and inflammatory effect of the IUD itself accompanied
by the aforementioned risk factors, may be the mechanism of migration.

Kassab and Audra et al collected 165 cases of uterine perforation in a litera-
ture review in 1999. Transvesical migration with or without calculi formation
was seen in about 90 cases [21]. Although, the commonly asymptomatic nature
of perforation supports the fact that the true incidence of perforation is most
likely higher than what is reported in the literature.

Transvesical migration of the IUD is either within the bladder lumen or em-
bedded in the bladder wall [22]. Most patients with intra bladder IUD are
symptomatic with recurrent or persistent UTI and its symptoms, being the most
common presentation [23]. Kart et al reported a case of a 44 year old woman

with transvesical migration of IUD who presented with dysuria and intermittent
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hematuria [19]. Gunbey et al reported a case of a 46 year old woman with IUD
partially embedded in the wall of the cervix and extending into the bladder lu-
men, presented with lower abdominal pain lasting for 2 years [24]. The patient
in our case presented with recurrent LUTS, lower abdominal pain and UTIs. The
coexistence of pregnancy and misplaced or migrated IUDs should be evaluated
first by transabdominal or transvaginal sonography, especially in cases with
amenorrhoea. Otherwise, initial investigation via plain abdominopelvic radio-
graphy may be of choice. In our case, the patient had a history of bilateral TL.
Therefore, we initially performed a plain abdominopelvic radiography and calci-
fied string of the IUD was visible in the pelvic region. Then sonographic images
revealed a dense intra bladder stone like structure with metallic artifact consis-
tent with a calculus IUD. Also, three dimensional ultrasound imaging showed
intra bladder IUD and its calcified components. After pregnancy has been ruled
out, the ideal and least expensive method for detecting a misplaced or migrated
IUD is plain abdominopelvic radiography since all IUDs are radio-opaque [25].
Sonography is a useful method in the detection of patients with a suspected intra
bladder IUD. IUDs misplaced in the abdominal cavity can be evaluated by CT
scan for almost exact localization [5]. All transvesical migrated IUDs must be
removed even if they are symptomless, to prevent bladder rupture and calculi
formation [22]. Transvesical migrated IUDs could be removed by cytoscopic
removal or by open suprapubic cystotomy [26]. Removal of the IUD and stone
fragments with cystoscopic procedure after laser lithotripsy seems to be the least
invasive and adequate treatment modality. In our case a cystoscopic examination
confirmed the sonographic findings of a calculus IUD implanted in the left ante-
rior wall of the bladder. Holmium laser lithothripsy was performed then allowed
removal of a copper-T IUD leaving no complications. Open suprapubic cystot-
omy is performed at centres which do not have cystoscopic facilities and also in-
tra bladder IUDs that could not be removed with cystoscope. We suggest that in
our case the uterine perforation did not occur at the time of IUD placement, be-
cause the patient became pregnant around 3 years after the insertion of the IUD.
Soft consistency of uterus in pregnancy, strong uterine contractions in delivery,
and uterine contractions due to sexual intercourse, genital and bladder trauma,
inflammatory effect of the IUD itself after pregnancy may be the cause of IUD
migration in our case. Hence in similar cases with unexpected pregnancy, per-
sistent or recurrent UTI and LUTS and intra bladder calculus should raise the
suspicion for uterine perforation and transvesical IUD migration. Whenever
suspected, evaluation could be done using plain abdominopelvic radiography.
Nevertheless, CT scan could be used whenever sonography cannot detect the

IUD and exact localization is required.

4. Conclusion

Follow up visits and examination immediately after IUD insertion and periodi-
cally, could prevent IUD misplacement, migration and other complications.

Unexpected pregnancy, LUTS, persistent or recurrent UTI, intra bladder calcu-
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lus should raise the suspicion for uterine perforation and transvesical IUD mi-

gration. Early sonography for evaluation of recurrent or persistent UTT is rec-

ommended. Removal of the IUD and stone fragments with cystoscopic proce-

dure after laser lithotripsy seems to be the least invasive and adequate treatment

modality.
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