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INTRODUCTION
The injury to the heart due to foreign bodies may be accidental or 
iatrogenic. Recently the incidence of iatrogenic injury to heart has 
increased due to more availability and advancement of interventional 
cardiology in the field of catheter-based diagnostic and therapeutic 
procedures [1]. The incidence is more with debulking devices and 
migration of guide wires [2]. Iatrogenic inadvertent cardiac perforation 
often leads to life threatening cardiac tamponade. In case of cardiac 
tamponade the echo-guided pericardiocentesis has been shown 
to be effective and primary management, but the procedure itself 
may become a source of iatrogenic injury to the heart [3]. There 
are instances reported when foreign body injuries to the heart may 
also be observed occasionally years later after the cardiac insult [4]. 
The foreign body should be removed either through a surgical or 
percutaneous approach [5,6].

CASE SERIES
A total of five cases are discussed who suffered the injuries between 
January 2013-July 2016. There were two male patients and three 
female patients. All of them were symptomatic and surgery was 
performed in all of the cases. These are described in details in 
[Table/Fig-1]. 

Patient 1
Foreign body in the right atrium- A two-year-old female baby 
presented to our cardiothoracic emergency department with chief 
complaints of respiratory distress, fever and features of sepsis for 
the last one month. On examination, she was drowsy, irritable, 
emaciated, with signs of dehydration. She was febrile, tachypneic, 
with a pulse rate of 138 per minute, blood pressure- 64/40 mm 
of Hg. The chest was clear but had diminished breath sounds on 
the left hemithorax. Her cardiovascular findings were normal except 
for the muffled heart sounds. On general body examination a small 
healed pinpoint scar mark was noted over the anterior chest wall 
on the right side. An urgent chest X-Ray was done which showed 
a mediastinal widening with a surprising finding of a foreign body 
in the mediastinum [Table/Fig-2]. She was resuscitated with fluids 

and an empirical antibiotic was started and shifted to emergency 
operation theatre. A left sided tube thoracostomy was done as this 
side of the hemithorax had diminished breath sounds. A right anterior 
thoracotomy through fourth intercostals space was performed. The 
right lung was normal with no collection in the pleural cavity; neither 
any foreign body could be noted. The pericardium was bulging; 
pericardiotomy was performed and around a litre of pus with fluid 
was drained out. After intense search we noted a shining blunt end 
of a metallic needle about 2 mm in length on the roof of the right 
atrial appendage [Table/Fig-3]. It was removed. It was a rusted 
sewing needle of about 5 cm in length. She recovered gradually 
and was discharged on the seventh postoperative day.

Patient 2 
A 42-year-old lady undergoing adjuvant chemoradiation treatment 
for carcinoma of right breast with a Hickman Central venous 
catheter inserted through right subclavian vein for administration of 
chemotherapy presented to us in anxious state one hour after the 
removal of the catheter. It was noticed that a fragment of the catheter 
might still be inside her body. An urgent chest X-Ray was done to 
ascertain the size and site of fragment migration and it was noted 
that a 10 cm long fragment of a catheter over the cardiac silhouette 
was present. Subsequently an urgent fluoroscopy was done which 
revealed it to be migrated to the distal main pulmonary artery [Table/
Fig-4]. This patient was transferred to our operation theatre. She 
underwent surgery though median sternotomy and on CPB with 
cardioplegic arrest of the heart the fragment was retrieved via a right 
atriotomy incision. Postoperative recovery was uneventful.

Patient 3
A four-year-old male patient with echocardiography diagnosis 
of Tetralogy of Fallot was posted for diagnostic catheterization 
study. A guide wire was introduced through right femoral vein 
over which NIH catheter was inserted to Right Ventricle (RV). 
Once the dye was injected through the catheter, it started rapidly 
spreading into the pericardial cavity which can be clearly seen in 
fluoroscopy. There was perforation of RV and dye mixed blood 
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ABSTRACT
Accidental and iatrogenic foreign body injuries to heart require immediate attention and its timely management is cornerstone to the 
life of an individual. We describe in detail five cases of Accidental and iatrogenic foreign body injuries to heart encountered between 
January 2013 and July 2016. Our series included the following: needle stick injury to the right atrium (1 case) retained catheter fragments 
in the distal main pulmonary artery (1 case), right ventricle injury during catheterisation study (1 case), right ventricle injury during 
permanent pacemaker lead placement (1 case), device migration in atrial septal defect closure (1 case). Foreign bodies were removed 
from the cardiac cavities when the patient presented with features of infection (1 case), cardiac tamponade (2 case), anxiety (1 case), 
and haemodynamic instability (1 case). The management of accidental and iatrogenic foreign body injuries to heart requires immediate 
attention. Foreign bodies in the heart should be removed irrespective of their location and symptomatology. Asymptomatic foreign 
bodies diagnosed immediately after the injury with associated risk factors should be removed; asymptomatic foreign bodies without 
associated risks factors or diagnosed accidentally after the injury also need surgical intervention to allay fears of anxiety in patient and 
their relatives, to prevent any late complications and also for medico-legal purpose.
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[Table/Fig-1]: Description of patient details, symptoms, surgery and follow-up
CPB- Cardiopulmonary bypass

revealed pericardial tamponade, collapse of right ventricle. She 
was referred to us for emergency surgical exploration. Through 
median sternotomy and pericardiotomy, blood and blood clots of 
approximately 400 ml was removed and it was noted that a lead 
of the device protruding through the diaphragmatic surface of the 
right ventricle into the pericardial cavity [Table/Fig-5]. A defect was 
approximated with 5-0 pledgeted polypropylene suture before 
removing the lead wire. After the defect was encircled around the 
lead, it was taken out through the femoral venous route and the 
defect was approximated with the suture without CPB [Table/Fig-6]. 
The haemostasis was secured. In the same sitting an epicardial 
pacemaker was implanted. Postoperatively the patient is doing 
well.

Patient 5
A seven-year-old male patient was taken for device closure of ostium 
secundum atrial septal defect (OS-ASD). An amplatzer device was 
placed through the defect. After one hour of the device placement 
the patient suddenly deteriorated with symptoms of breathlessness, 
tachycardia and hypotension. He was again taken to the cathlab 
and under fluoroscopic examination it was noted that the device 
had migrated out of the defect. He was immediately shifted to the 
operation theatre for device explantation. A median sternotomy 
was performed and the procedure was conducted under CPB and 
cardioplegia arrest of the heart. Through right atriotomy the device 
was found engaging at the tricuspid valve annulus totally occluding 
the orifice and entangled with the tricuspid valve chordae [Table/
Fig-7]. The device was explanted [Table/Fig-8] and the OS-ASD 
margin was assessed and it was found that the inferior venacava 
rim was deficient which could be the reason for the non fixing 
of the defect to the defect margin. The defect was closed with 
tanned pericardial patch. The patient came off CPB well and the 
postoperative recovery was well.

DISCUSSION
Foreign body injuries to the heart are getting more focussed due to 
the recent advancement and the low threshold for various procedures 

extravasated to pericardium. Non Invasive Blood Pressure (NIBP) 
suddenly dropped to 42/34 mmHg and heart rate decreased 
(44/min) and she suffered cardiac arrest. She was intubated 
and cardiopulmonary resuscitation was started. Transthoracic 
echocardiography (TTE) showed cardiac tamponade with collapse 
of right ventricle. Immediately pericardiocentesis was attempted 
under the guidance of echocardiography and 150 ml of blood was 
aspirated. Haemodynamic parameters started to improve as the 
heart started to contract again, but hypotension still persisted. 
Blood transfusion was started and patient’s vitals were improved. 
TTE was done again, but this time there was no further pericardial 
collection. As a precautionary measure the cardiologist decided to 
put an intrapericardial sheath to aspirate if further collection occurs. 
A guide wire through subxiphoid region was attempted multiple 
times as there was a resistance felt while introducing it. Then multiple 
attempts were needed under fluoroscopic guidance to insert the 
sheath. Patient’s condition started deteriorating again, with NIBP 
40/30 mmHg and HR 140/min. TTE revealed again some collection 
and 70 ml of blood was aspirated out immediately. The patient was 
shifted to operation theatre for surgical exploration. After exploration 
by midline sternotomy, about 80 ml blood drained out. Surprisingly, 
it was found that the perforated site of RV has stopped bleeding 
spontaneously by the hypertrophied RV muscle mass effect, but 
there was continuous bleeding from a lacerated epicardial vessel 
which contributed to the pericardial collection leading to further 
tamponade effect. This new epicardial vessel injury was caused 
by the multiple attempts to insert guide wire for introduction of the 
sheath. This second iatrogenic injury complicated the management 
of the first iatrogenic cardiac perforation and, thereby, created a life-
threatening situation which needed immediate surgical exploration. 
Pericardial pledged repair of the epicardial vessel was done. 
Postoperative recovery was uneventful.

Patient 4 
A 60-year-old lady with symptomatic bradycardia was taken for 
permanent pacemaker implantation. During the procedure she 
had a sudden collapse with tachycardia, severe hypotension. TTE 

Age
(y) 

Sex 
Time between 
injury and treat-
ment initiation

Urgency Symptoms Localisation Type Surgery
Follow up
(month)

2 F 1 month Elective Fever Right atrium Needle stick Without CPB 48

42 F 6 hours
Emergency

Anxiety Pulmonary artery Catheter 
fragment

With CPB 36

4 M 1 hour
Emergency

Cardiac 
tamponade

Right ventricle Pigtail catheter Without CPB 24

60 F 1 hour
Emergency

Cardiac 
tamponade

Right ventricle Pacemaker lead Without CPB 6 

7 M 1hour
Emergency

Haemodynamic 
instability, device 
migration

Tricuspid valve 
orifice

Amplatzer 
device

With CPB 3 

[Table/Fig-2]: Chest X-Ray showing mediastinal widening with a foreign body in the mediastinum. [Table/Fig-3]: A shining blunt end of a metallic needle on the roof of the 
right atrial appendage. [Table/Fig-4]: Fluoroscopic image of fragment of central venous catheter in main pulmonary artery.
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in the field of intervention cardiology. Foreign body injuries to the 
heart which are not visible after pericardiotomy necessitates the 
help of cardiopulmonary bypass circuit to arrest the heart and to 
prevent excess bleeding as well as for timely extraction of intact 
foreign bodies. Injuries to heart may result from either direct impact 
or from embolization from distal penetration sites or during some 
device implantation procedures [7-9]. 

Foreign body in mediastinum is uncommon. There are increasing 
reports of iatrogenic cause of foreign body injuries to the heart [10]. 
Though an accidental trauma to the right atrium leading to a life 
threatening sepsis in paediatric age group is very rare, it necessitates 
a thorough clinical examination of the whole body in these groups 
of patients who cannot communicate their symptoms. Recent scar 
marks on the body surface may guide as a site of wound of entry 
in these injuries. A simple chest X-Ray can direct us regarding the 
suspicion and diagnosing the position of any foreign body in the 
chambers of the heart and there is no need for other high radiation 
diagnostic modalities in this age group. Foreign bodies noted in the 
chambers of heart need urgent intervention. Foreign bodies in the 
right atrium can be taken out through right thoracotomy without the 
use of cardiopulmonary bypass thus avoiding sternotomy [11].

Removal of foreign bodies from the superior vena cava and right atrium 
without thoracotomy may also be performed under fluoroscopic 
guidance in few cases [12]. But there is a risk of radiation hazards 
in paediatric age group patients and hence should be avoided. 
Paediatric patients presenting with sepsis and any external injury 
mark should warrant a strong suspicion for foreign body injury. A 
right anterior thoracotomy through fourth intercostal space gives 
best exposure for the foreign bodies in the right chambers of heart.

Percutaneous insertion of central venous catheter is a routine hospital 
practice for patients needing long term intravenous therapy. Well 
documented complications of the procedure like arterial puncture 
leading to massive haemorrhage, pneumothorax, cardiovascular 
side-effects, risks of infection, thrombosis are not new [13]. Various 
complications like catheter fractures and catheter migration [14-
17] is uncommon but serious with a prevalence of approximately 
0.1% [18]. Penetration of a foreign body into the heart may result 
from either a direct injury to the heart or from embolization to the 
heart from distal penetration sites. The foreign body in this case may 
enter the right side of the heart or the pulmonary artery, embolizing 
through the venous blood flow [4-6]. 

Some patients become anxious about the presence of a cardiac 
foreign body, as observed in one case in our experience. This 
symptomatology, in our opinion, also stands as an absolute 
indication for surgical removal [4,19,20].

Sometimes a simple diagnostic cardiac catheterisation may become 
life threatening because of the procedure related complications. 
One of the serious life threatening complications of these injuries 
is cardiac perforation with an overall incidence of 0.01% [21]. 
Iatrogenic cardiac perforation may lead to life-threatening situation, 
and immediate surgical exploration is the only way to save the 
patient. Echo-guided pericardiocentesis is effective to manage 

such complications, thereby saving the patient. In our patient, 
the echo-guided aspiration was effective and markedly improved 
haemodynamically. The epicardial vessel injury by the sharp metal 
tip guide wire is rare but is a potential complication which might 
lead to a rapid cardiac tamponade and cardiac arrest as we have 
encountered in our case. Pericardiocentesis is an emergency 
therapeutic procedure in these patients; this procedure demands a 
high level of expertise in small children. Paediatric patients have less 
cardiopulmonary reserve; and may succumb to acute tamponade. 
The usual cause of tamponade after right ventricular perforation 
is bleeding from the right ventricle, but in our case the second 
tamponade was not due to bleeding from the right ventricle but 
was rather from new laceration injury of epicardial vessels which 
was undiagnosed till exploration. These complications leading to 
tamponade effect warrants prompt diagnosis and early treatment. 
Multiple attempts of guide wire insertion are very dangerous and 
should always be avoided. Interventions must be steady and 
smooth in all cases, especially in paediatric ones as delay between 
diagnosis and resuscitation endangers the life of a baby. Permanent 
pacemaker insertion is one of the common therapeutic interventions 
by the intervention cardiologists. However this implantation technique 
may sometimes cause cardiac injury leading to cardiac tamponade 
which is a life threatening situation [22]. It is reported that the 
incidence of cardiac tamponade following permanent pacemaker 
is more common in female gender [23]. Cardiac perforation with 
tamponade is a rare complication of device lead implantation and 
may mimic as ST elevation myocardial infarction [24]. The incidence 
of Cardiac Perforation has been reported to occur in up to 1% of 
pacemaker implantations. Symptoms of perforation include pleuritic 
chest pain and in the presence of pericardial effusion, patients 
may develop shortness of breath and hypotension as tamponade 
develops [25]. Device function is warranted though lead parameters 
are often within normal limits [26].

Transcatheter occlusion of secundum type ASD is a minimally 
invasive procedure which provides good cosmesis and avoids the 
need for cardiac surgery. But this technique has complications such 
as distal migration and residual shunts. Unfavourable anatomy and 
device diameter are the main reason for device migration. Over 
sizing the device also increases the risk of migration [27]. 

Percutaneous ASD closure has become an increasingly simplified 
procedure over the past decade [28]. The use of ASD device closure 
needs expertise in this field to lower the risk of device dislodgement, 
migration or embolization [29,30]. A cause of failure is early 
embolization [31]. The percentage of this early embolization is around 
0.5% [32]. In symptomatic patients, the presence of symptoms 
is a primary indication for surgery, especially in case of cardiac 
tamponade or after blunt trauma [33]. The most common symptoms 
are fever, pericarditis and pericardial effusion, arrhythmia, thrombi, 
and neurotic manifestations, mainly anxiety. Among symptoms, fever 
may result from infection of pericardium or endocardium or sepsis, 
particularly from contaminated fragments [34,35]. 

Finally, the iatrogenic nature of some foreign bodies is associated 
with medico-legal implications that sometimes can influence 

[Table/Fig-5]: Tip of pacemaker lead perforating the diaphragmatic surface of the right ventricle. [Table/Fig-6]: Pledgeted sutures taken to repair the defect in right ventricle.
[Table/Fig-7]: Amplatzer device migration to tricuspid orifice. [Table/Fig-8]: Explanted amplatzer device.
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the choice between surgical or conservative treatment. Surgical 
options depend on the localization of the foreign body and the 
need for cardiopulmonary bypass. Some authors suggest a median 
sternotomy approach in particular if pericardiectomy is needed [36]. 
It is also found that in these cases median sternotomy results in 
decreased morbidity and reduced hospitalization compared with 
thoracotomy [36,37].

CONCLUSION
The management of accidental and iatrogenic foreign body 
injuries to heart should be dealt without losing time. Symptomatic 
foreign bodies manifesting with infection, arrhythmia, or neurotic 
manifestations should be removed irrespective of their location. 
Asymptomatic foreign bodies diagnosed immediately after the injury 
with an associated risk of infection, embolization, or erosion should 
be removed. Life threatening complications of foreign body injuries 
like cardiac tamponade is a surgical emergency and no time should 
be lost further in the intervention room and urgent surgery is the only 
mode of therapy in these high risk individuals.
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