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proximal or distal to the ductus arteriosus, respectively, preductal (or infantile) 
type and postductal (or adult) type AC (put details or reference) have been 
labelled. However, a thorough examination of the anatomy leads one to 
believe that all Coarctation are juxtaductal [1].

Between 5% and 8% of all congenital heart abnormalities were reported to 
have AC. In elderly patients, there has been a slight male predominance, 
whereas in babies, it is negligible [2, 3].

Hypertension or a systolic murmur are the modes of presentation in children, 
adolescents, and adults. With signs of left ventricular hypertrophy (LVH) and 
collateral circulation, the aortic blockage is thought to have grown gradually. 
Mechanical blockage and renin-angiotensin-mediated humoral mechanisms 
have been proposed as potential mechanisms for the development of 
hypertension [3].

The coarctation is typically discovered as a result of a murmur or hypertension 
found during a regular examination. It is advised to palpate femoral pulses 
and assess blood pressure during routine examinations to prevent delays in 
diagnosis because the primary care physician does not frequently recognize 
the AC (I think write aortic coarctation). When the brachial and femoral artery 
pulses are palpated concurrently, the femoral pulses are diminished, delayed, 
or non-existent. It is necessary to measure the blood pressure in both arms 
and one leg; AC may be suspected if there is a pressure differential of more 
than 20 mm Hg in favour of the arms [4, 5].

Intervention is needed if there is severe hypertension or congestive heart 
failure. Alternatives include aortic blockage surgery and catheter interventional 
methods (stents and balloon angioplasty). Patients who are asymptomatic 
should choose to get the operation. Between the ages of 2 and 5 years, elective 
surgery or balloon therapy is advised if neither hypertension nor heart failure 
are evident. If the aortic blockage is resolved after the age of 5, waiting is not 
advised due to evidence of persistent hypertension [6]. This systematic review 
aims to study the recent updates regarding the surgical approach to CoA.

Methodology

The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses) guidelines were followed in conducting this systematic review [7].

Study Design and Duration

September 2023 we started work on this systematic review. 

Search strategy

To discover the pertinent literature, a thorough search was conducted across 
four main databases: PubMed, SCOPUS, Web of Science, and Science Direct. 
We limited our search to English and considered each database's specific 
needs. The following keywords were transformed into PubMed Mesh terms 
and used to locate the pertinent studies; "Coarctation of the aorta," "Surgery," 
"Repair," "Pericardial patch," "extended end-to-side anastomosis," "end-to-side 
anastomosis,"  "Interposition graft," and "Aortoplasty,"  The Boolean operators 
"OR" and "AND" matched the required keywords(Details?or reference). 
Publications with full English text, available free articles, and human trials were 
among the search results.

Selection criteria 

We considered the following criteria for inclusion in this review:

•	 Study designs that investigated the updates on the surgical 
approaches to CoA. 

•	 Studies conducted between 2022 and 2023.

•	 Surgeries conducted on children and neonates.

•	 Only human subjects.

•	 English language.

•	 Free accessible articles.

Data extraction

The search technique's output was double-checked using Rayyan (QCRI) [8]. By 
modifying the combined search results with a set of inclusion/exclusion criteria, 
the researchers evaluated the relevance of the titles and abstracts. Each paper 
that met the requirements for inclusion underwent a careful examination by 
the reviewers. The authors talked about methods for resolving disputes. The 
approved study was uploaded using a data extraction form already created. 
The authors extracted data about the study titles, authors, study year, city, 
participants, gender, the surgical approach, and main outcomes. A separate 
sheet was created for the risk of bias assessment.

Strategy for data synthesis

Utilizing information from pertinent research, summary tables were made to 

Manuscrito recibido: 01/12/2024
Manuscrito aceptado: 16/12/2024

*Corresponding Author: Malik Ashur Hussain, 1Assistant 
Professor of Surgery, Northern Border University, Arar, 
Saudi Arabia

Correo-e: Drmalikazhar@Yahoo.com 

UPDATES ON SURGICAL MANAGEMENT OF COARCTATION OF AORTA: A SYSTEMATIC REVIEW

Malik Azhar Hussain*1, Najd Turki M Alanazi2, Jawaher Awad A Alshammari3, Taif Khalaf K Alanazi4, 
Amwaj Nawaf I Alshammari 5

1Assistant Professor of Surgery, Northern Border University, Arar, Saudi Arabia; 2General Physician, 
Intensive Care Department, North Medical Tower, Arar, Saudi Arabia; 3General Physician, Pediatric 
Department, Maternity and Pediatric Hospital, Rafha, Saudi Arabia; 4General Physician, Emergency 
Department, North Medical Tower, Arar, Saudi Arabia; 5General Physician, Cardiac Center, Prince 

Abdullah Bin Abdulaziz Bin Musaed Cardiac Center, Arar, Saudi Arabia

Abstract 

Background: Aortic coarctation (CoA) is a congenital deformity that frequently coexists with other cardiac 
disorders. The operation's results are currently satisfactory, but postoperative restenosis is still a concern. 
Patient results might be enhanced by early therapy changes and the identification of restenosis risk factors. 

Objectives: This systematic review aims to study the recent updates regarding the surgical approach to CoA. 
Methods: PubMed, SCOPUS, Web of Science, and Science Direct were systematically searched for relevant 
literature. Rayyan QRCI was employed throughout this comprehensive process. 

Results & interpretation: Our results included nine studies with a total of 708 patients, and 466 (56.9%) were 
males. Preoperative diagnostic accuracy was greatly improved when CTA (CT angiography) and TTE (transthoracic 
echocardiography) The reported surgical approaches such as resection with end-to-end anastomosis (EEA), 
extended resection with end-to-end anastomosis (EEEA), subclavian flap aortoplasty (SCAP), patch aortoplasty 
(PP), and Interposition graft (IPG) were all found safe and successful for CoA repair. Even when comparing these 
first two methods, no differences in mortality or re-coarctation were found. It was discovered that aortoplasty 
was a better defence against re-coarcitation. The degree of CoA was a highly significant predictor of poor 
surgical outcomes.
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Introduction

A congenital cardiac defect known as coarctation of the aorta (CoA) is characterized by a restricted aortic 
segment with localized medial thickening, some medial infolding, and superimposed neointimal tissue. The 
localized constriction can take the form of a membranous curtain-like structure with a central or eccentric 
opening or a shelf-like structure with an eccentric opening. A large stretch of the aorta can be constricted, or the 
coarctation can be discrete; the former is more prevalent. Depending on whether the coarctation segment is 
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offer a qualitative evaluation of the findings and study elements. The most 
effective method for using the data from the included study articles was 
selected after the data for the systematic review were retrieved. 

Risk of bias assessment

The ROBINS-I risk of bias assessment technique for non-randomized trials of 
therapies was used to evaluate the caliber of the included studies [9]. The seven 
themes that were assessed were confounding, participant selection for the 
study, classification of interventions, deviations from intended interventions, 
missing data, assessment of outcomes, and choice of the reported result.

Results

Search results

A total of 359 study articles resulted from the systematic search, and 169 
duplicates were deleted. Title and abstract screening were conducted on 190 
studies, and 133 studies were excluded. 57 reports were sought for retrieval, 
and 9 articles were retrieved. Finally, 48 studies were screened for full-text 
assessment; 25 were excluded for wrong study outcomes, 13 for the wrong 
population type, and 1 article was a letter to the editors. Nine eligible study 
articles were included in this systematic review. A summary of the study 
selection process is presented in (Figure 1).

Characteristics of the included studies

Table (1) REF NO. presents the sociodemographic characteristics of the included 
study articles. Our results included nine studies with a total of 708 patients, 
and 466 (56.9%) were males. All of the included studies were retrospective in 
nature [10-18].

Table (2) REF NO. presents the clinical characteristics. Regarding the 
preoperative assessment, combined CT angiography (CTA) and transthoracic 

echocardiography (TTE) significantly increased the preoperative diagnostic 
accuracy [11]. The reported surgical approaches such as resection with end-
to-end anastomosis (EEA), extended resection with end-to-end anastomosis 
(EEEA), subclavian flap aortoplasty (SCAP), patch aortoplasty (PP), and 
Interposition graft (IPG) were all found safe and successful for CoA repair. Even 
when comparing these modalities, no difference in mortality or re-coarctation 
was found [18]. The degree of aortic coarctation significantly predicted poor 
surgical outcomes [10, 14] (Table 1, Table 2).

Discussion

If untreated, long-term complications, including congestive heart failure, 
endocarditis, aortic rupture, or cerebrovascular haemorrhage, limit the mean 
survival for CoA patients to mid-adulthood [19]. The degree of stenosis and 
the existence of accompanying abnormalities have a significant impact on 
life expectancy [19-21]. In this review, we found that combined CTA and TTE 
significantly increased preoperative diagnostic accuracy [11].

Given its ready accessibility, safety, and ability to provide haemodynamic 
parameters such as the CoA-gradient using Doppler, TTE is the preferred 
imaging modality for suspected CoA [19]. TTE can also evaluate cardiac 
anomalies and associated cardiac and valvular function [22]. However, 
because of a weak acoustic window and operator reliance, proper imaging 
of the CoA site may be challenging.7 TTE is only marginally useful for 
assessing collateral circulation and extra cardiac structures [19, 22]. Using 
high spatial resolution data from CT scans of both intracardiac and extra 
cardiac components, important vascular architecture can be reconstructed in 
two and three dimensions [19]. Given its improved visualisation capabilities, 
particularly in the detection of extra cardiac vascular anomalies, along with its 
quick acquisition times and high spatial resolution, CTA is now regarded as a 
more trustworthy method than TTE for the diagnosis of aortic disorders. The 
overall radiation burden needed for a CTA has greatly decreased as a result of 
recent developments in current scanning technology, making this procedure 
very safe for new-borns and young children [23].

The reported surgical approaches, such as EEA, EEEA, SCAP, PP, and IPG were 
all found safe and successful for CoA repair in this study [10-18]. Even when 
comparing these modalities, no difference in mortality or re-coarctation was 
found [18]. Similarly, Dani et al. found that all treatment options for coarctation 
have their own complications to deal with; however, surgery has been found 
to be a better alternative for dealing with complications than angioplasty is for 
dealing with aneurysm and recoarctation prevention [24]. Ashraf et al. also 
reported that in the mid- to long-term follow-up, surgical repair of coarctation 
was strongly correlated with a decreased incidence of reCoA, fewer repeat 
operations owing to re-CoA, and a smaller residual transcoarctation gradient.

The possibility of a coarctation forming again in the treated area is one 
of the main problems in treating a coarctation. It is a serious condition 
that necessitates additional treatment and is also known as recoarctation. 
According to our findings, angioplasty is significantly more effective than 
other procedures at preventing the development of a recoarctation, which is 
consistent with recent research and literature [26, 27]. There will inevitably be 
some form of stricture because healing tissue will replace the normally elastic 
tissue when the channel is closed again after surgery. This is why there is a 
higher rate of recoarctation after surgery.

Patients have a shorter life expectancy and a higher risk of morbidity despite 
great long-term survival after CoA-repair [27, 28]. Despite prompt and sufficient 
healing, long-term issues can still develop, necessitating ongoing monitoring. 
It is advised to regularly image the heart and aorta as well as evaluate blood 
pressure annually (four limbs) [30, 31].

We also found that the degree of aortic coarctation significantly predicted 
poor surgical outcomes [10, 14]. The degree of restriction following ductal 
closure, the level of collateral circulation development, and the existence of 
concomitant cardiac lesions all play major roles in the pathophysiology of Figure 1. PRISMA flowchart summarizes the study selection process.

Study Study design Country Participants Mean age (years) Males (%)
Xiao et al., 2022 [10] Retrospective cohort China 27 16.3 ± 7.1 15(55.6)
Gong et al., 2023 [11] Retrospective cohort China 197 4.1 129 (65.5%)
Al-Dairy, 2023 [12] Retrospective cohort Syria 228 NM 158 (69.3)
Polyviou et al., 2022 [13] Retrospective cohort UK 89 0.32 y 48 (54)
Hysko et al., 2023 [14] Retrospective cohort Germany 26 11.4 ± 4.4 d 20 (76.9)
Zhao et al., 2023 [15] Retrospective cohort China 51 5.33 30 (58.8)
Grieshaber et al., 2022 [16] Retrospective cohort Germany 26 20 d 12 (46.2)
Xiao et al., 2023 [17] Retrospective cohort China 30 2.1 ± 0.9 18 (60)
Çelik, 2023 [18] Retrospective cohort Turkey 34 12.5 d 18 (52.9)

Table 1. REF NO. presents the sociodemographic characteristics of the included study articles.
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aortic coarctation [32]. In terms of mortality, recoarctation, and complications 
such as aneurysm, paraplegia, chylothorax, nerve injury, left arm dysfunction, 
and bleeding, the benefits and drawbacks of the various procedures should 
be examined. No one procedure seems to be clearly superior at the moment. 
Since the discovery of prostaglandins, the mortality rate following coarctation 
repair has decreased dramatically and is no longer significantly different 
between the various techniques. In addition, technique-related complications 
are also uncommon and comparable, with the exception of aneurysms after 
patch aortoplasty and arm pain after subclavian flap aortoplasty. Furthermore, 
because of various criteria, age groups, and follow-up times [32-34], no 
conclusive data on the incidence of recoarctation with each approach are 
available, which frequently makes the choice of the suitable technique up to 
the institution.

Conclusion

Combined CTA and TTE significantly increased preoperative diagnostic 
accuracy. All of the documented surgical techniques, including EEA, EEEA, 
SCAP, PP, and IPG, were determined to be safe and efficient for CoA repair. 
There was no difference in mortality or re-coarctation identified even when 
comparing these techniques. Aortoplast was found to be a superior approach 
against re-coarcitation. Poor surgical results were significantly predicted by the 
degree of CoA. 
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