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Original Article 
 

Short term results of Tetrology of Fallot`s 

Repair without Monocusp valve 

reconstruction of Right Ventricular 

Outflow Tract  
 
Background: Tetrology of fallots is the most common cyanotic heart disease. 

Timely surgical intervention can change the natural history.
 
The current trend in 

the management strategy of TOF is to preserve the pulmonary valve function 

with the aim to avoid pulmonary regurgitation (PR). The techniques to preserve 

pulmonary valve function include avoidance of trans annular patch (TAP) , the 

use of limited TAP technique when application of patch is in evitable,  with 

acceptance of mild gradient , (that is equal or less than 40mmHg) at the right 

ventricular outflow tract (RVOT), or the  monocuspid   valve in the RVOT . We try 

to preserve pulmonary valve cusps, use limited trans annular patch technique 

and we do not use monocusp valve to re construct the RVOT. 

Materials & Methods: We conducted a retrospective review of a prospectively 

collected database of all cases of TOF repair that were done at children hospital 

Lahore between January 2015 to December 2015 (1 year ).  

Results: from January 2015 to December 2015, 50 patients had TOF repair. 

Average age was 63 months and average weight was 12.5Kg.  Mortality was 4%. 

Average time on ventilator was 28 hours, and average time for inotropic support 

was 48 hours.average post operative RVOT gradient was 28mmHg. Average 

hospital stay was 5 days. 18% didn’t have PR. 48% had mild PR and 34% had 

moderate PR.   

Conclusion: Tetrology of fellot has good short term results in an expert hands. 

With limited trans annular patch, preserving the native pulmonary valve cusps 

and leaving and acceptable residual RVOT gradient can produce excellent 

results  
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Introduction 

Tetralogy of Fallot (TOF) is the first cyanotic cardiac 

lesion to have been formally described.  TOF is 

potentially lethal if untreated. One and ten year survival 

probabilities without surgery are 66%, and 24% 

respectively. Timely surgical intervention can change 

the natural history.
1 
 

The current trend in the management strategy of TOF is 

to preserve the pulmonary valve function with the aim to 

avoid pulmonary regurgitation (PR) 
2
 . PR can result in 

right ventricular (RV) volume overload and RV 

dysfunction which can prolong the ICU length of stay. 
3, 

4, 5, 6
 The techniques to preserve pulmonary valve 

function include avoidance of trans annular patch (TAP) 

, the use of limited TAP technique when application of 

patch is in evitable,  with acceptance of mild gradient , 

(that is equal or less than 40mmHg) at the right 

ventricular outflow tract (RVOT), or the  monocuspid   

valve in the RVOT 
7
. Other techniques used are 

bicuspid PTFE valve at RVOT 
8
, use of bovine jugular 

vein conduit 
9
, use of freestyle aortic root at RVOT 

10
 

pulmonary cusp and  annular extension  technique .
11

 

 We try to preserve pulmonary valve cusps, use limited 

trans annular patch technique and we do not use 

monocusp valve to re construct the RVOT.  

In this study, we are aiming to explore the short-term 

effects and outcome of using our surgical techniques for 

TOF repair that is reconstruction of RVOT without 

monocusp valve. Our study is looking specifically to 
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evaluate post-operative ICU course following TOF 

repair. We compared our short term results with other 

studies in which monocusp valve was used.   

Materials and Methods 

We conducted a retrospective review of a prospectively 

collected database of all cases of TOF repair that were 

done at children hospital Lahore, by a single surgical 

team, between January 2015 to December 2015 (1 year 

). We excluded cases of TOF with pulmonary atresia 

and cases of TOF with absent pulmonary valve.  

Patients were admitted through department or 

emergency in cardiology ward. Pre operative 

assessment included routine blood investigations, chest 

x ray, echocardiography. Echocardiographic 

assessment included segmental sequential analysis, 

assessment of VSD, sizes of main pulmonary artery and 

branch pulmonary arteries, gradient across the right 

ventricular outflow tract obstruction, and major 

aortopulmonary collateral arteries (MAPCA). If there 

was suspicion of MAPCAs , angiography and coil 

embolization of those MAPCs were done prior to 

surgery. These data include demographic information, 

risk category, ICU parameters, ECHO (maximum RVOT 

gradient pre and post surgery, post-operative 

development of pulmonary regurgitation) and different 

morbidities and early outcome. 

Surgical technique:  after informed consent from the 

parents, patients were taken to the operation room. After 

taking the standard sterile measures, median 

sternotomy was performed, thymus was removed , aorto 

bicaval cannulation was used, DelNido cardioplegia was 

used to have diastolic arrest. RVOT was assessed 

through tricuspid valve as well as through main 

pulmonary artery. Adequacy of RVOT was assessed 

using Hagar dilators of various sizes according to the 

weight of the patient.  

After coming off Cardiopulmonary bypass, intra 

operative echocardiogram was used in all patients to 

evaluate VSD, RVOT gradient and pulmonary valve 

function.  

Statistical analysis: Preoperative and post-operative 

data on all patients were extracted from the medical 

records. Variables with a normal distribution are 

expressed as the mean ± standard deviation. 

Differences were examined for significance by univariate 

analysis (Student t test or chi-square test). 

Results 

Total of 50 patients underwent complete repair of 

Tetrology of Fellots. Demographical details are given in 

table I.Out of 50, 41 patient had trans annular patch 

while in 9 patients, trans annular patch was not required.  

Post operative results are shown in table II.  02 patients 

died in post operative period with pulmonary sepsis. 1 

patient had complete heart block that required 

permanent pacemaker. Rest of the patients tolerated the 

operation well.  

 

Discussion 

In our series we operated on relatively older children 

with average age of about 5 years. Because of 

economic restrains, long waiting operation list and less 

Table II:  Out Come of Surgery In Studied 
Population 

VARIABLES  NUMBER/ 
PERCANTAGE 

Mortality %  2 (4%) 

Arrythmias % 1 (2%) 

Acute renal failure  0 

Chylothorax 0 

Average inotropic use  20 ( 12- 40) hours  

Maximum number of inotrops 
used  

2 

Average time on  ventilator 28 ( 16 – 38) hours  

Average ICU length of stay 48 ( 24-56) hours  

Average hospital stay 5 ( 4-7)days  

Average post operative RVOT 
gradient  

28 ( 15-40) mmHg 

Pulmonary regurgitation:   
             None 
            Mild  
            Moderate  

 
9 (18%) 
24(48%) 
17 (34%) 

Table I: Baseline Characteristics of Patients 

VARIABLES NUMBER 

Total number of patients  50 

Male / female 39/11 

Average age ( months) 63 ± 42 

Average weight (kg) 12.5  ± 30 

Average oxygen saturation pre op (%) 72.7 ± 6 

Average bypass time ( minutes) 100 ± 20 

Average gradient (mmHg) 86±18 

Trans annular patch 41 
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awareness in a developing country like ours, average 

age of operation is higher as compared to western 

studies.
 12,13

 

In our series, 41 (82%) required trans annular patch to 

reconstruct RVOT. Although some authors 
2
  

recommend lesser use of trans annular patch and leave 

residual RVOT obstruction. In one series the incidence 

of trans annular patch was 60%. 
14 

    

The maximum acceptable gradient across RVOT after 

repair is 40 mmHg 6.  In our series the average gradient 

was 28 mmHg. That was measured intra operatively and 

immediate re intervention was done if residual RVOT 

gradient was more than 40 mmHg.  

Although some surgeons 
15, 16

 recommend routine use 

monocusp valve to reconstruct RVOT, one study 
7
 has 

demonstrated no significant difference in short term 

outcome of the patients with or without monocusp valve.  

One study concluded that PR is reduced after 

pulmonary valve reconstruction, even though 

regurgitation progresses with time. Further study is 

needed to determine long-term results. 
17

  

A study by Sasson 
18

 concluded that duration of 

mechanical ventilation and ICU stay was significantly 

better in patients who had monocusp valve. Results of 

our study showed that duration of mechanical ventilation 

and ICU stay was comparable to the group of patients 

who underwent surgery with monocusp valve in that 

study that was 1 and 4 days respectively.  

A study 
19

 on 158 patients compared the effect of 

monocusp valve with no monocusp valve. That showed 

that  Perioperative complications were not significantly 

different, nor were total hospital days.  However, a 

significant difference in intensive care unit utilization (3.6 

versus 5.8 days) favored monocusp patients. In our 

study the average ICU stay was 48 hours that is even 

better than those patients in which monocusp valve was 

constructed.  

Drawbacks of RVOT reconstruction with monocusp 

valve include that If the PTFE monocusp patch is very 

small or very  large, it may not work properly and would 

need  re establishment  of cardiopulmonary bypass and 

revision  of the patch. Suture lines in the RVOT will 

result in injury to the muscle in this area and make it 

difficult to obtain hemostasis.  This also might place the 

patient at risk for development of a pseudo aneurysm. 

This technique is not suitable for patients who rely upon 

a competent pulmonary valve, i.e., patients with 

tetralogy of Fallot and absent pulmonary valve, or 

patients with significant peripheral pulmonary stenosis 

either congenital or secondary to previous aorto-

pulmonary shunts.
19

 

Other potential disadvantages are increased risk of 

endocarditis, RVOT obstruction, calcification, 

embolization and dehiscence of the monocusp.  

Conclusion 

Tetrology of fellot has good short term results in an 

expert hands. With limited trans annular patch, 

preserving the native pulmonary valve cusps and  

leaving and acceptable residual RVOT gradient  can 

produce excellent results.  
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