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Abstract: Introduction – There is minimal amount of fluid within the two layers of the pericardium. This serves to lubricate 

the layers preventing friction. Various disease processes can lead to increase in the amount of this fluid which cause 

haemodynamic compromise these patients. Various methods have been used to drain this fluid. We report our experience with 

subxiphoid tube pericardiotomy in the drainage of pericardial effusion. Material and Method – we reviewed case files of 30 

patients that presented to us with pericardial effusion over a six-year period. Results - There were 19 males (63.3%) and 11 

females (36.7%). Age range is between 2 yrs and 65 years with a mean of 27.3 yrs. Adult age group accounted for 25 (83.3%) 

while paediatric age group was 5 (16.7%). Predominant symptom was dyspnea and all patients had subxiphoid tube 

pericardiostomy for drainage. Majority of our patients (80%) had tuberculosis as the cause of their effusion. Mortality was 3 

(10%) following the drainage but cause of death was progression of their disease. The was recurrence in one patient who had 

malignant effusion and was subsequently treated with pericardial window but later lost to follow up. Conclusion - Subxiphoid 

tube pericardiostomy still remains the main stay in the management of massive tuberculous pericardial effusion in our 

environment as it provides the opportunity to drain the fluid and take adequate fluid samples and tissue for diagnosis. 

Recurrence rate is also low. 
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1. Introduction 

The normal pericardial sac contains 10 – 50 ml of 

pericardial fluid which is an ultrafiltrate of plasma. It serves 

as a lubricant between the two layers thereby preventing 

friction. Pathologies that cause inflammation of the 

pericardium can lead to exudative pericardial effusion while 

on the alternative decreased reabsorption due to general 

increase in systemic venous pressure as a result of congestive 

cardiac failure or pulmonary hypertension may lead to 

accumulation of transudative pericardial fluid [1-4]. There 

are various classifications of pericardial effusion. It can be 

according to onset, which can either be acute, subacute or 

chronic, according to distribution which can be 

circumferential or loculated, according to its effect on the 

patients haemodynamics which can be none, cardiac 

tamponade, effusive constrictive, according to composition 

which can be exudative, transudative, blood or rarely air, by 

its size which is a form of semiquantitative assessment on 

echocardiography, it can be <10mm (small or minimal), 10-

20mm (moderate) and >20mm (large or massive). Acute, 

circumferential, transudative, small size or minimal without 

any haemodynamic effects can be managed conservatively 

by treating the underlying cause or with medications [5-8]. 
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whereas chronic, large with haemodynamic compromise will 

require drainage which can either be by echocardiography 

guided pericardiocentesis, subxiphoid tube pericardiostomy, 

pericardial window through a left thoracotomy or via video 

assisted thoracoscopic surgery (VATS) [9-12].
 

We report our experience of using subxiphoid tube 

pericardiostomy to treat pericardial effusion. 

2. Materials and Methods 

We reviewed the case files of 30 patients that presented to 

us or referred to our unit with pericardial effusion who 

underwent subxiphoid tube pericardiostomy for the treatment 

of symptomatic pericardial effusion over a six-year period 

(2013-2018). 

Echocardiography was used for both diagnosis and 

determining the amount of pericardial effusion whether 

small, moderate or massive. It was also used to determine 

whether its clear fluid or there are debri and fibrinoid 

strands. Features of cardiac tamponade were determined both 

clinically and confirmed by echocardiography. Clinically the 

presence of tachycardia, dyspnea or tachypnea with clear 

chest examination findings or signs of increased systemic 

venous pressure like hypotension or pulsus paradoxus. Two 

dimensional echocardiographic findings of early diastolic 

collapse of the right ventricle, late diastolic collapse of the 

right or left atrium and plethora of the inferior vena cava in 

the presence of pericardial effusion. Doppler 

echocardiographic finding of tamponade were major 

increases of tricuspid E flow and major decreases of mitral E 

flow during inspiration compared with apnoea (with the 

reverse in expiration). 

Basic investigations like packed cell volume, urinalysis 

and electrolyte, urea and creatinine were done for all the 

patients. All the patients were operated in the unit‘s 

operating theatre. Patients were placed either in 30
0
 or 45

0
 

head-up. This is because all patients were symptomatic and 

could not lie flat. Local anaesthesia, local anaesthesia with 

sedation or general anaesthesia were the forms of anaesthesia 

used depending on the tolerance of the patient. Local 

anaesthesia or local anaesthesia with sedation were 

administered after patient was cleaned and draped while 

general anaesthesia was administered before cleaning and 

draping. A subxiphoid incision was made extending slightly 

above the xiphoid down to the linea alba. The xiphoid was 

exposed and excised. Dissection of the subxiphoid space was 

carried out through the retrosternal space. Pre-pericardial fat 

was dissected to expose the anterior pericardium. Test 

aspiration was carried out to confirm the presence of fluid 

and also take samples for microscopy, culture and sensitivity 

as well as cytology and biochemistry. Pericardium was 

pulled after passing a 2/0 silk on it, a 2-5cm rim of the 

pericardium was excised for histology and pericardial fluid 

drained with the aid of a sucker placed within the pericardial 

space. Digital exploration of the pericardial cavity was 

carried out in order to break loculations and fibrinoid strands 

so as to facilitate drainage. Appropriate size chest tube was 

placed through a separate stab incision because we don’t 

have a pericardial tube. Tube was anchored and connected to 

an underwater seal drainage system. Pericardial opening was 

not closed but subxiphoid wound was closed in layers. 

Patients were transferred to the ward where they receive their 

postoperative care. Tube was removed when drainage 

became minimal and serous. All patients were followed up in 

our out-patient clinic. 

3. Results 

The records of 30 patients were reviewed. There were 19 

males (63.3%) and 11 females (36.7%). Age range is 

between 2 yrs and 65 yrs with a mean of 27.3 yrs. Adult age 

group accounted for 25 (83.3%) while paediatric age group 

was 5 (16.7%) see table 1. All patients were symptomatic at 

the time of presentation. All patients presented with dyspnea 

as the predominant symptom. Twenty-six patients (86.7%) 

presented with massive effusion, while 2 (7.7%) had 

moderate effusion and 2 (7.7%) had minimal effusion see 

table 1. Two patients were HIV positive, they also had 

tuberculosis and all were already on treatment for both. Of 

two that had minimal effusion, one had traumatic 

haemopericardium while the other had minimal effusive 

constrictive pericarditis. Tube pericardiostomy was done for 

all the patients. Additional procedures were carried out in 2 

(7.7%) patients, one had incision and drainage of right thigh 

pyomyositis and the other had drainage of left sided massive 

pleural effusion. Local anaesthesia was used for 19 (63.3%) 

patients, local anaesthesia with sedation in 2 (7.7%) and 

general anaesthesia in 9 (30%). All patients were operated on 

emergency basis. Drainage volume was between 180mls to 

2000mls and average postoperative drainage volume was 

350mls and average postoperative drainage period was 4.5 

days. The highest drainage volume was obtained from a 

patient with massive purulent tuberculous pericarditis and 

the lowest was from a patient with traumatic 

haemopericardium. Fluid was purulent in 15 (50%), 

haemorrhagic in 7 (23.3%) and serous in 8 (26.7%). 

Histopathological examination of the pericardial fluid 

revealed malignant cells in 2 (7.7%) patients. Twenty four 

(80%) of our patients had histological features of tuberculous 

pericarditis and were subsequently commence on anti-

tuberculous drugs. Duration of hospitalization was between 

5-15 days. Overall 30-day mortality was 3 (10%). The 3 

patients died from the progression of their primary disease 

process. One patient (3.33%) whose cytology revealed 

malignant cells but had recurrence. He subsequently had 

pericardial window but was lost to follow up. 

Table 1. Demographic characteristics of patients. 

Age Number Percentage (%) 

0-10 2 6.67 

11-20 3 10.00 

21-30 9 30.00 

31-40 7 23.33 

41-50 6 20.00 

51-60 2 6.67 
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Age Number Percentage (%) 

>60 1 3.33 

Total 30 100 

Sex   

Male 19 63.33 

female 11 36.67 

Total 30 100 

Volume of fluid drained 

intraoperatively 
  

<500 2 6.67 

500-1000 2 6.67 

>1000 26 86.66 

Total 30 100 

4. Discussion 

The demography of our patients shows slight male 

preponderance which is in keeping with reports from other 

authors. Majority of our patients were adults Patients with 

massive pericardial effusion with cardiac tamponade. These 

patients usually presents to the emergency room requiring 

urgent drainage of the fluid. In our series, there is male 

preponderance which is what obtains in most studies without 

any statistically significant difference [7, 13-14]. Dyspnea 

was the predominant symptom in our patients and majority 

of our patients presented in tamponade which has been 

reported as the commonest mode of presentation in patients 

with massive pericardial effusion or posttraumatic acute 

haemopericardium [1, 4, 15-16]. This is always the case in 

our environment because majority of patients will only 

present when symptoms are unbearable. Over 80% of our 

patients presented with massive effusion which can be an 

explanation for the commonest presenting symptoms. Other 

studies reported massive effusion to account for 40-60% of 

their series [7, 17-19]. Late presentation in our series can 

account for the massive nature of the fluid. Two patients had 

minimal effusion, one was as a result of trauma which 

resulted in haemopericardium and features of tamponade. 

Patients with trauma leading to pericardial collection present 

early because of rapid accumulation within a tough fibrous 

pericardium that cannot suddenly yield to rapid increase in 

intrapericardial pressure [20-23]. Two of our patient were 

HIV positive and they presented with massive effusion and 

were on antiretroviral and anti-tuberculous drugs at the time 

of presentation. The association between massive effusion in 

patients with tuberculosis and HIV infection has been 

reported [24-27].
 

Pericardiocentesis has been shown to provide temporary 

relieve in this patients [28-30]. However, there is increased 

incidence of complications which include dysrhythmias, 

coronary artery puncture or aneurysm, haempthorax, 

pneumothorax, left internal mammary puncture or aneurysm, 

pneumopericardium, hepatic artery injury, recurrence, false 

negative aspiration (clotted blood in the pericardium), false 

positive aspiration (intracardiac aspiration). Complication 

rate is about 4-40% [31-33]. The ideal procedure for 

drainage of pericardial fluid should have the following 

characteristics: easy to perform, there should be minimal 

morbidity and mortality, ensure complete and permanent 

drainage of the fluid, should have infrequent recurrences, and 

provide sufficient tissue for histology, sufficient fluid for 

cytological, and microbiology for diagnosis of the cause of 

the effusion. Percutaneous pericardioscopy and subxiphoid 

drainage are the two procedures that can meet the above 

criteria. Pericardiocentesis can only provide fluid for 

cytological and microbiological examinations. Tube 

pericardiostomy was done for all our patients. All our 

patients were relieved of their symptoms and samples were 

taken for further diagnostic work-up for our patients. Over 

60% of our patients had their procedure performed under 

local anaesthesia which has been reported as the preferred 

from of anaesthesia for this procedure. Becit et all and other 

reported that over 90% of their patients had their procedure 

done using local anaesthesia [7, 34, 35]. All the children in 

our series had drainage under general anaesthesia. This is 

because they are not likely to cooperate. Two of our adult 

patients had a combination of local anaesthesia and sedation. 

The procedure was commenced with local anaesthesia and 

they were unable to tolerate and could not cooperate as such 

had to be sedated. Allen et al combined local anaesthesia and 

intravenous sedation in 48% of their patients [12]. General 

anaesthesia was used in 30% of our patients. All our 

paediatric patients were operated using general anaesthesia. 

Pericardial biopsy was taken in all our patients, which is why 

this procedure is far superior to pericardiocentesis. The 

largest volume we drained was from a patient with 

tuberculous pericarditis and majority of our patient’s 

histology results revealed tuberculous pericarditis [36-38]. 

This is said to be the commonest cause of large pericardial 

effusion followed by viral and idiopathic in our environment 

[39], many authors have reported instillation of 

intrapericardial sclerosant to cause symphysis of parietal and 

visceral pericardium to prevent recurrence [40-42].
 
It is not 

our policy to inject sclerosant into the pericardial space in 

order to close the pericardial space because of the reported 

complication rate and recurrence that is up to 45% [43-44].
 

We are concern about the long-term complication of 

constrictive pericarditis which has been reported as the major 

drawback of this procedure. Complication rate of this 

procedure was reported at 26.7% [45, 46]. Since the primary 

pathology in majority of our patients was tuberculousis, 

following administration of anti-tuberculous drugs after, 

there was no recurrence in these group of patients. 

5. Conclusion 

Majority of our patients present with dyspnea as a result of 

massive pericardial effusion. Subxiphoid tube 

pericardiostomy still remains the main stay in the 

management of massive pericardial effusion in our 

environment as it provides the opportunity to drain the fluid 

and take adequate fluid samples and tissue for diagnosis. 

Tuberculosis still remains the major cause of pericardial 

effusion. Following this procedure, there is instant relieve of 

symptom following this intervention and recurrence rate is 

also low. 
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