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Abstract


The heart with its intrinsic and indispensable function is a vital organ in the human body. Surgical management of diseases affecting it was
initially thought to be incompatible with life. Surgeons who desired the respect of their colleagues were barred from operating on the heart, on
the ground that human knowledge is very limited in that area. This notion was however changed in 1893 when laceration in the left ventricle was
successfully repaired at Chicago Provident Hospital in USA. Three years later, the same feat was successfully reproduced several times in Fran K
furt Germany. Also by 1938 in Boston Children Hospital, Massachusetts, USA, Robert Gross successfully interrupted a PDA in a 7 year old child.
This was followed by successful repair of coarctation of the aorta and the famous blue baby operation, all in 1944, thus unequivocally, proving
that successful operation on the heart was tenable in the western world. On the contrary, in the early 1940s and 1950s, cardiac diseases requiring
surgery for whole or part of their management were thought to be rare in Nigeria in particular and Africa in general. The establishment of
cardiac registry at UCH, Ibadan in western Nigeria, in 1964 revealed all types of cardiac diseases including those requiring surgical intervention.
Today, many cardiac diseases are treated by surgery in NCTCE, UNTH, Enugu and other centers in Nigeria. The western world is abandoning the
perfected conventional open access cardiac surgery for minimal invasive cardiac surgery with comparable results vis-à-vis efficacy. 
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Abbreviations:   UCH: University College Hospital; MAPCAS: Major Aortopulmonary Collaterals; UNTH: University of Nigeria Teaching Hospital;
ICU: Intensive Care Unit; NCTCE: National Cardiothoracic Center of Excellence; CHD: Congenital Heart Defect


Aim/Objective

To determine the scope of cardiac surgery at the National Cardiothoracic Center of Excellence and compare same with the continental and
international standard. 







Introduction


University of Nigeria Teaching Hospital, Enugu was designated
National Cardiothoracic Center of Excellence (NCTCE) in 1984
by the Federal Government of Nigeria [1] for being the first
hospital to perform open heart operation in Nigeria precisely
in February 1st 1974 among other feats. From 1974 to 1981,
it performed about 46 cases of cardiac surgeries in children
with age range (6months-16years). Out of this 46, 25 were for
congenital heart defects while 21 were for acquired heart disease
[2]. Comparatively, UCH, Ibadan performed 5 cases of open heart
surgery between 1978 and 1983 [3]. By the year 2000, a total of 102 cases of open heart and 48 cases of closed heart surgeries
were carried out in NCTCE, UNTH and Enugu, Nigeria [4]. The
surgery of the heart is divided into extra-cardiac and intra-cardiac
or open heart and closed heart surgery. Usually the indications
are pericardial diseases, congenital heart diseases (simple to
complex), valvular heart diseases, cardiomyopathy and coronary
heart diseases as well as cardiac injuries. Others are arrhythmia
surgery (pacemaker implantations or Maze procedures), cardiac
tumours, cardiac assist devices and heart transplantations,
ascending and descending aortic aneurysms. Few other medical
disciplines have required for their development the degree of
daring courage, tenacity and drive that characterized the efforts
of early pioneers in the field of congenital cardiac surgery. Only a
century ago, Theodore Billionth publicly condemned the dream
of cardiac surgical interventions by stating that ‘’any surgeon
who wishes to preserve the respect of his colleagues would never
attempt to operate on the heart’’ [5]. Over the last 6 decades, the
specialty of pediatric cardiac surgery has evolved from a heroic
effort with occasional success into a consolidated, sophisticated
specialty with excellent outcome [6]. The history of pediatric
heart surgery initially coincided with that of cardiac surgery itself.
By far the majority of early extra and intra-cardiac procedures
was in fact performed to address various forms of congenital
heart diseases rather than acquired heart disease. The adventure
of intra-cardiac repair of congenital heart defect (CHD), in turn
paved the way for technical advancements that pushed forward
the field of adult cardiac surgery [7]. In the continental Africa,
the numbers of people with heart complaints were noticed by Dr
Albert Schweitzer in 1921 after his first sojourn as physician and
surgeon in French Equatorial Africa from 1913 to 1917.  


 D Miller et al. [8] was quoted as having said that the high
prevalence of mitral stenosis was astonishing and that the
sufferers needed to be helped with penicillin prophylaxis and
cardiac surgery when indicated and that the same scenario existed
for those with correctable congenital cardiovascular diseases
[9]. Apparently, the transition paradigm from infections to non
communicable diseases could have started about the same time
around the world however, in sub Saharan Africa the paradigm
led to neglect of pre-transition of cardiovascular burden among
the young. South Africa and North African countries like Egypt,
Morocco and Algeria paralleled the western countries in the
development of surgical management of cardiovascular diseases.
In the West and East as well as Central Africa, the scope of cardiac
operations falls short of expectations of the 21st century world
[10,11].  

  Conventional open access heart surgery is not available in most
African countries, but in the developed world including Egypt
and South Africa, minimal invasive heart surgery is fast replacing
the traditional or conventional types. The goal of minimal access
surgery is to reduce pain, scarring and inflammatory response
while maintaining the proven surgical efficacy of the conventional
open approach [12,13]. Coronary artery revascularization has
been the main beneficiary of this new technique, although significant strides have also been made in cardiac valvular surgery,
arrhythmia surgery and congenital cardiac surgery [14]. In most of
the patients presenting for intra-cardiac repairs in our centre, be
it adult or peadiatric the conditions worsen to the extent that 80-
90% are in NYHA, class III or IV, which relatively contraindicates
minimal access procedures. Interventional cardiology is gradually
taking root in the center in particular and in Nigeria in general [15].
Coronary angiography and transvenous pacemaker implantation
are established expertise. Their records are not captured since
they were done by interventional cardiologists. The center lacks
the expertise and technology for devise closure of ASD or VSD as
well as implantation of cardiac valves.


Materials and Method

 This is a retrospective study. From March 2013 to February
2016 (3 years) all case records of those that underwent cardiac
operations at NCTCE were retrieved and analyzed using simple
arithmetic method. Those who were diagnosed but could not
be operated on, who either died or referred abroad due to the
complexity of their cardiac diseases were excluded from the study.
There were 215 cardiac operations during the period but 6 were
excluded because they were revisits to theater for reoperation on
account of complications. The data retrieved and analyzed were
patients’demographics (age range, sex), the types and number
of surface and open heart surgeries as well as their indications.
Also included in the analysis were the types of congenital heart
defects and acquired heart diseases managed surgically as well as
the intra-operative and immediate postoperative complications.
These were analyzed using SPSS version 4.0.  


Results

During this period spanning 3 years a total of 209 cardiac
operations were carried out, about 69.7 cases per year. The age
range of the patients that were operated was 1 year to 72 years
with a mean of 2.9. Of this number, 128 (61.2%) were males and
81 (38.8%) were females with a ratio of 1.6:1. Also, open heart
procedures constituted about 125 (59.6%), while closed heart
procedures were 84 (40.4%). Out of 125 cases of open heart
procedures 79(63.1%) were for acquired adult heart diseases
while 46(36.9%) were for congenital heart diseases. Mean
hospitalization at the intensive care unit was 72 hours while the
mean hospital stay was ten days. Mortality was about 25(12%).
We observed that the category of cardiac pathologies managed
surgically consisted of both congenital heart defects and acquired
heart diseases (Table 1 & Figure 1). Pericardial procedures
such as pericardiostomy and pericardiectomy were the highest
35(16.8%) followed by isolated ventricular septal defect
30(14.4%). The least was repair of Sinus of Vasalva aneurysm
3(1.4%) followed by combined mitral valve replacement and
modified de Vega annuloplasty of the tricuspid valves 4(1-9%).
For the age distributions, the age range 0-10, 70(33.5%) was the
highest followed by the age range 41-50, 58(27.8%). The least
in the age range was 71-80, 1(0.6%), closely followed by 61-70,
5(2.4%) (Table 2). 
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table 1:    The indications for cardiac operations in 3 years.
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figure 1:    





table 3:  Sex distributions
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table 4: Indications for open heart surgery or intracardiac operations in Figure 4.
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table 5:Indications for open heart surgery or intra-cardiac Operations in the adult age group.
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 Table 3 shows gender distribution males 128(61.2%)
were higher than females, 81(38.8%). This male domination
was uniform in all the age range groups except the 61-70 age
range. Table 4 shows indications for procedures in CHDS. In the
congenital heart defects treated surgically, isolated ventricular
septal defect, 35(44.8%) was the highest, followed by isolated
atial septal 20(29.9%). The least was pulmonary atresia and
atrioventricular defect 1(1.5%) respectively followed by truncus
arteriosus 2(3.0%). Among the VSD with intracardiac repair, there
were perimembraneous (subaortic, subpulmonic and inflow) and
muscular types. The incidence of residual flow after repair was
0.06%, which was insignificant. ASD repair consisted of mainly
secundum, primum, and superior sinus venosus types. There was
no inferior sinus venosus type repair observed in our study. The
indications for intra-cardiac operations in adults were mainly
valvular heart diseases. Top in the list of these indications is
isolated mitral valvular heart disease which has 32 representing
43.2%. This is closely followed by isolated aortic valvular heart
diseases, which have 10 and represent 13.5%. The least of the
indications are mitral and tricuspid valvular heart diseases which
have 4(5.4%) and are followed by aortic and mitral valvular heart
diseases, which have 8(10.8%). We observed both intra-operative
and postoperative complications in our study as highlighted
below Table 5. Arrhythmias especially atria arrhythmias were
significant, constituting about 12(28.6%) of all the complications
noted during the review period. Surgical bleeding, both surgical
and non surgical types also featured prominently. It represented
9(21.4%) and 7(16.7%) respectively. The least of the witnessed
complications is low cardiac output syndrome which represented
3(7.1%).


Discussion

 Recent advances in the diagnosis, medical management,
surgical techniques and nursing care including the participation 
of surgical missions from Europe and America as well as India
have increased the scope of definitive surgical management of
patients with cardiac diseases at NCTCE. University of Nigeria
Teaching Hospital, UNTH, Enugu was established in 1974 by
a decree number 23, immediately after the Nigeria civil war
under the management of the Governing Council of University
of Nigeria, Nsukka [16]. It became independent body in July,
1976 with autonomous Management Board. The return of the
US and European trained personnel from UCH Ibadan, notably,
Prof Udekwu led to the establishment of cardiothoracic and
cardiovascular units in the department of surgery of the faculty
of medicine and surgery. Consequently, the ingenuity of these
few professionals in being the first institution to perform
open heart surgery in Nigeria, just few years after the civil war
and 11 years after the first open heart surgery in the world,
impressed on the Federal government of Nigeria to designate
the prio- cardiothoracic, cardiovascular and cardiology units as
the National Cardiothoracic Center of Excellence in 1984 [1]. As
the units were initially built on excellence, between 1975 and
1979, 46 children with cardiovascular diseases had been treated
surgically [2]. Such patients of age range between 0-6 months
and 10-16 years had extra-cardiac surgeries. The surface heart
procedures done were division and suture closure of PDA, BTS,
water-Cooley shunt, repair of ectopic cordis, pericardiostomy
and pericardiectomy as well as cardiorraphy for cardiac injuries
including intra-cardiac procedures without CPB. Such procedures
were repair of ASD using inflow occlusion technique, mitral valve
commissurotomy and aortic valve replacement. In the continental
Africa and internationally, the cardiothoracic, cardiovascular and
cardiology units of UNTH were at the same level in the scope of
cardiac surgeries performed then. However, there was a great
decline in the scope of heart surgery at the center subsequently,
for by the year 2000, only 102 cases of open heart surgery had
been performed (1974-2000), averaging about 3.9 cases per year.
Between 2000 and 2004 total of 130 cases of heart surgeries were
performed [4], averaging about 26 cases per year.


 Eze et al. [13] explained the inconsistency to be due to political
instability in our country with attendant brain syndrome, high
cost of surgery, inadequate medical and surgical training for some
staff who decided to remain in the country in the wave of brain
drain, non-availability of high technology within the country
and high cost of importing the equipment, inter-professional
conflicts among health workers and poor infrastructural facilities
in the health institutions [4]. In the emerging trend, training and
retraining of staff and provision of equipment created unprecented
impact in the center. Thus between 3rd March 2013 and February
2016 the NCTCE recorded a total of 209 cases of heart surgeries,
with a mean of 69.7 cases per year, covering a wide spectrum of
cardiac pathologies (Table 1, Figure 1). Thus the center became
the first institution in Nigeria to manage truncus arteriosus, type 1
successfully as well as carried out unifocalisation and central shunt
as the preliminary stage in the management of pulmonary atresia,
with VSD and major aortopulmonary collaterals (MAPCAS). In 1983, 
Cote D’Ivore, a West African country, recorded 300 cases of
heart surgery comprising 149 valve replacements, 100 congenital
cardiac surgeries, 40 surgeries for endomyocardial fibrosis and
7 others [10]. By 1987, the volume had gone up to 851 cardiac
surgeries. The cardiac team was led by Yagni Angate. The trend
had fallen drastically due to economic difficulty and civil strife
[17]. 




table 2:Age distributions.
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 At the thoracic and cardiovascular surgery Department of
Dakaar Fann’s university teaching hospital in Senegal, 4 patients
with cardiac diseases were treated surgically in 1995, five years
after establishing the centre but between 1996 and 2010, 15
years down the line, 13 million cases of cardiac surgeries were
recorded, covering a wide range of adult and paediatric cardiac
diseases [18]. This center is very active. In Ghana, Nigeria’s West
African neighbor, the first open heart surgery was done in 1964
using the technique of surface cooling by a team led by professor
Easmon CO just few years after Gibbon did his famous ASD using
CPB [19]. Later political instability and economic downturn
affected this developmental work. With the return of a German
trained Ghanaian, Professor Frimpong Boateng K, the cardiac
surgery became reawakened in 1989 and the establishment
a cardiac center in Ghana in 1992, created a watershed in the
practice of cardiac surgery in the West African subcontinent
[19]. Between 1992 and 1995, Edwin et al. [20] emphasized that
about 100-120 cases of cardiac operations were carried out in the
center averaging of about 25-30 cases per year and by the year
2008 about 464 operations had been done, with intra-cardiac
operations constituting about 25%. Indeed, Ghana center has
been recognized as excellent center by the West African College
of Surgeons for the training of cardiothoracic surgeons in the
sub-region. Kenya and Sudan were the latest countries to kick
start cardiac surgery in their sub-region but suboptimal natural
resources, civil wars and terrorist activities created major
obstacles that limited the potential for growth and expansion [21].  


Internationally, our center with 209 cases in 3 years is very low
in the volume and spectra of cardiac operations in this 21st century
for in Brazil heart center. The Heart Institute Inc, performed a total
of 71,000 cardiac operations between 1984 and 2007 with a mean
of 2,977 cardiac procedures per year or 8 cardiac procedures per day [22]. These procedures included both simple and complex
open and close cardiac procedures for both adult and paediatric
cardiac diseases. Also, a German Heart center in Munich did
26,378 paediatric cardiac operations between 1999 and 2004 [23]
with a mean of about 22,000 cases per year and these procedures
included repair of congenital heart defects in any age group
including premature, neonates and children. America and Europe,
have the highest concentration of cardiac surgeons per million of
their population as described by Turino et al. [23] who showed
that the following distributions of heart surgeons per million of
population: North America and Western Europe-278, Eastern
Europe-30, South America-2.6, Asia-0.99 and Africa-0.26. Even
within Africa, the highest concentrations will be found in North
Africa and South Africa, leaving east, west and central Africa with
meager number. In our 209 cases done in 3 years, the age range
of patients involved was between [0-10] and 71-80 years, 
(Table 2,Figure 2) with those in the bracket of 0-10 years contributing
about 35.5%. These were mainly paediatric, which of course were
those with congenital heart diseases. This was followed by the
age range of 41-50 years, who were early middle age and their
pathologies consisted of acquired heart diseases for example,
pericardial diseases, rheumatic valvular heart diseases and heart
injuries. The least age range involved was the 71-80 years. Here
CAD and pericardial diseases predominated. The findings in our
study is in contrast with work done by Fahid JS et al. [24] where
he demonstrated that the incidence of cardiac surgery tends to
show increasing number among the elderly with CABG being
the common procedure [25]. In our study, males constituted
128(61.2%), while females were 81(38.8%) representing a ratio
of 1.6:1 (Table 3, Figure 3). The findings are in agreement with
the works of Bhardwaji R et al. [25] in India, where 150 patients
between 1-5 years underwent cardiac operation in a year and
males were 53.3% and females were 44.7% [26]. Also in Pakistan,
123 patients between the ages of 1-16 years had cardiac surgery
for the period of 2008-2010. In their study, the males were
71(57.7%) and females were 52(42.3%) with a ratio of 1.3:1 [26].
That is to say those cardiac diseases are commoner in males than
females. Of the 209 cases of cardiac surgeries, the indications for
open heart surgery or intra-cardiac operations were 125(59.6%),
while those for surface heart surgery or extra-cardiac operations
were 84(40.4%), with a ratio of 1.5:1. In the open heart surgery
indications, acquired adult heart diseases were 79(63.1%) while
congenital heart diseases represented 46(36.9%); see (Table 4 & Table 5,
 Figure 4 & Figure 5). In NCTCE, Korlebu, Accra Ghana, in 464 cases
done between 1996 and 2008, 25% were intra-cardiac operations
while 75% were extra cardiac operations [20]. In India, the work
of Zahid SB et al. [27] comparing CHD and acquired heart disease,
among 150 children below six years that had cardiac surgery, it
showed that congenital heart defect constituted 89.3% while
acquired heart disease was 10.7%. In this same study, acyanotic
heart defect was 74.6% with VSD (29.9%) and ASD (25.4%), while
cyanotic heart defect was 23.9% with TOF being 11.2%. Our own
study agrees with their findings that acyanotic heart defects are 
commoner than cyanotic defect in the paediatric age group, see
Figure 4. Nwiloh et al. [28] studied 24 patients that had open
heart surgery in Nigeria other than NCTCE in about 2 years (2004-
2006). In the 24 patients, males were 13 while females were 11.
Mechanical valve replacement due to rheumatic valve diseases
were 12, septal defects repair (ASD and VSD) were 11 while
tumour excision, atrial myxoma was 1. The low ebb of cardiac
surgery in Nigeria is improving then this report is compared with
our study [28] (Figure 4 & Figure 5). 
In the postoperative period, many
complications were noted and these occurred in the 1st 24 and 48
hours while the patient was still in the intensive care unit.
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figure 2:    
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figure 3:    
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figure 4:    
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figure 5:    
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figure 6:    
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figure 7:   Cardiac team and patients in the cardiac ICU during
one of the medical missions during one of the medical missions.  
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figure 8:   Cardiac theatre with patient awaiting pericardiectomy.  






table 6: Common postoperative complications in the intensive care
unit
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figure 9:   Postoperative intra-cardiac pediatric patient in cardiac.  
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figure 10:   One of the two cardiac theatres at NCTCE.  





(Table 6 & Figure 6) Such complications were bleeding
which were either surgical or nonsurgical. The management
of surgical bleeding when identified included returning the
patient to the theatre, opening the operation site and securing
the bleeding vessel(s). The nonsurgical causes which could be inadequate reversal of heparin, deficiency of coagulation
factors, thrombocytopaenia or thrombocytopathy and hyper
fibroginaemia, were managed appropriately with specific agents
when identified. It is noteworthy that in the course of such
managements, morbidity and mortality occurred. Other notable
postoperative conditions such as low cardiac output syndrome
and septic shock also constituted challenges in the course of
their management and indeed added to the degree of morbidity
and mortality encountered generally. The acute corpulmonale as
a complication encountered in our study occurred in the intraoperative
period and caused prolongation in the bypass time and
in few cases led to DOT (death on Table). Indeed the mortality rate
has fallen as the practice of cardiac surgery evolved in our center.
In the previous publications by Anyanwu et al. [2] and Eze et al.
[4] the actual survival rate was about 45% and 63% respectively
[5]. In this study, the survival rate has increased to 85%, as 30 day
mortality rate was 15% (31/209). Nwiloh et al. [28] recorded a 30
day mortality rate of 8.3% (2/24). In the 24 patients studied. This
success can be attributed to better understanding of intricacies
specific to cardiopulmonary bypass for those that had intracardiac
operations as well as proper monitoring and availability
of point of care tests. Also significant in this regard is the
availability of high tech-equipment for making proper diagnoses.
With the return of Dr Eze JC [4] from Texas Heart Institute, USA
and subsequent headship of the center in 2008, training and
retraining of staff became a very renovational change in the
center coupled with provision of high tech-equipment through
Tertiary Educational Trust Fund (TETF), all at the instance of
Dr Eze JC’s committee and the then Vice Chancellor of UNN, Prof
Bartho Okolo, see Figure 7-11. The trained staff upon return in
2013 made a tremendous turn around in the quality and quantity
of patients with cardiac diseases requiring surgery, both intracardiac
and extra-cardiac. Some staff that left the country due to
brain syndrome became very much interested in the center and
offered help through medical missions that occurred about thrice
in a year for the three years.
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figure 11: Cardiac catheterization suite. 





Conclusion

From the results, NCTCE carried out significant number
of cases during the period when compared to previous years.
However, the youngest age group was 1 year old, suggesting that those below
 that age group were referred out. The mean hospital stay is 
relatively longer, suggesting that complications might have
contributed. Cardiac operations in our center within the three
year period could judged to have increased relative to previous
years but in the continental Africa in particular and the world in
general, this is far below the expectation of a 21st century heart
center. However, cardiac surgery requires relatively sophisticated
diagnostic and surgical technique and high level infrastructure
operated by personnel with advanced training and expertise. This
luxury is largely scarce in our country. It is hoped that continued
cardiac missions with Nigerians in Diaspora and continuous
training of the local staff coupled with ejection of educational
trust fund will no doubt improve the rating of our center in the
foreseeable future. The western world is fast changing from
traditional open access heart surgery to minimal invasive access
heart surgery, including robotic heart surgery. The technology
and expertise are currently not available in our center. It is hoped
that further research work in future will focus on comparing the
open and minimal access technique for both extra- and intracardiac
surgery in our center. The center is also looking forward
that someday(s) in the future, its own local experts will provide
foreign cardiac missions to other poor countries, not only in Africa
but in the World. 
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