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Abstract
This letter to the editor relates to the study entitled "The role of computed tomography for the prediction of esophageal variceal bleeding: Current status and future perspectives". Esophageal variceal bleeding (EVB) is one of the most common and severe complications related to portal hypertension (PH). Despite marked advances in its management during the last three decades, EVB is still associated with significant morbidity and mortality. The risk of first EVB is related to the severity of both PH and liver disease, and to the size and endoscopic appearance of esophageal varices. Indeed, hepatic venous pressure gradient (HVPG) and esophagogastroduodenoscopy (EGD) are currently recognized as the “gold standard” and the diagnostic reference standard for the prediction of EVB, respectively. However, HVPG is an invasive, expensive, and technically complex procedure, not widely available in clinical practice, whereas EGD is mainly limited by its invasive nature. In this scenario, computed tomography (CT) has been recently proposed as a promising modality for the non-invasive prediction of EVB. While CT serves solely as a diagnostic tool and cannot replace EGD or HVPG for delivering therapeutic and physiological information, it has the potential to enhance the prediction of EVB more effectively when combined with liver disease scores, HVPG, and EGD. However, to date, evidence concerning the role of CT in this setting is still lacking, therefore we aim to summarize and discuss the current evidence concerning the role of CT in predicting the risk of EVB.
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Core Tip: Esophagogastroduodenoscopy is presently regarded as the established diagnostic standard for anticipating esophageal variceal bleeding (EVB) in individuals with cirrhosis. Computed tomography (CT) has recently surfaced as a potential non-invasive method for predicting EVB. However, comprehensive evidence on the role and efficacy of CT in this context is currently insufficient. Consequently, the study seeks to assess the existing evidence concerning the use of CT in predicting EVB.

TO THE EDITOR
We have perused with interest the review conducted by Martino et al[1], entitled "The role of computed tomography for the prediction of esophageal variceal bleeding: Current status and future perspectives ". This review study highlights the potential use of computed tomography (CT) as a hopeful technique for the non-invasive anticipation of esophageal variceal bleeding (EVB).
Bleeding from esophageal varices (EV) is a potentially life-threatening complication associated with clinically significant portal hypertension (PH), representing a noteworthy economic and health concern[2]. Hence, it is crucial to conduct upper endoscopy screening for esophagogastric varices in patients exhibiting clinically significant PH [hepatic venous pressure gradient (HVPG) higher than 10 mmHg] and liver stiffness exceeding 25 kPa. Patients with varices at high-risk of bleeding should undergo primary prophylaxis through nonselective beta-blocker medication or variceal band ligation. For those experiencing variceal bleeding, an upper endoscopy should be conducted within 12 h following resuscitation and hemodynamic stabilization. If the patients' condition is unstable, endoscopy should be performed at the earliest opportunity[3].
PH is a significant complication of liver cirrhosis, leading to EV. Even in the presence of clinical and/or imaging indicators of PH, the definitive diagnostic method for EV remains esophagogastroduodenoscopy (EGD), considered the gold standard. EGD serves the primary purpose of diagnosing and risk-stratifying varices by evaluating their size and identifying high-risk stigmata, whereas the HVPG is employed to assess the severity of PH[2].
Due to endoscopy being regarded as an invasive method for evaluating varices, as well as the accompanying patient discomfort and high cost, other alternative tests have been evaluated over time[4,5].
The Baveno VII guidelines do not advise upper endoscopy as a screening method for EV in patients with liver stiffness below 20 kPa, platelet counts exceeding 150 × 109/L and spleen stiffness measurement ≤ 40 kPa[6].
Due to the ineffectiveness of the non-invasive Baveno VII criteria in screening for varices in patients with porto-sinusoidal vascular disorders, it is necessary to perform endoscopy for diagnosis. The endoscopic screening frequency should adhere to the guidelines established for liver cirrhosis[6].

WE WOULD LIKE TO DRAW ATTENTION TO SEVERAL ASPECTS CONCERNING THIS STUDY
The authors analyzed a number of retrospective studies and single center studies incorporating small numbers of patients, which could influence the completeness and precision of the findings. The studies analyzed were not uniform regarding the manner of research, comparison factors, grading classifications of the varices, and Child scores posing a potential bias of the study cohort that could affect the validity of the review.
Secondly, this review did not include studies that focused solely on assessing the presence of EV or those comparing CT findings with the endoscopic grading of EV.
The percentage of patients with decompensated cirrhosis remains uncertain in the studies under review. As non-invasive measures are predominantly employed for patients with compensated cirrhosis, clarification on this aspect is needed.
The primary cause of liver cirrhosis in this review is predominantly attributed to alcohol, with no comparison to other etiologies such as viral hepatitis. This limitation has the potential to limit the generalizability of the review findings to various populations and settings. Additionally, the possible effect of antiviral treatment on cirrhosis and varices has been not studied.
CT is a diagnostic modality that can detect maximal EV diameter, paraumbilical and coronary vein diameters, and ascitic fluid presence. However, it is incapable of detecting variceal risk signs.
There exists a time gap between the occurrence of bleeding and the execution of CT scans. During this interval, patients may experience improvement, leading to the potential for CT results to be misleading.
Another constraint in the study involves incorporating patients who are receiving pharmacological prophylaxis for EVB either primary or secondary with no mention of comparison or statistics in correlation with the bleeding varices, even though it is well established that these drugs alter the hemodynamics and therefore would affect the CT findings.
There are no data about correlation between other shunts, and the size and risky signs of bleeding varices as these shunts may decrease intravariceal pressure.
Moreover, none of the included studies compare CT-measured liver volume and liver function in correlation with variceal bleeding.
Furthermore, the bleeding and non-bleeding groups in the reviewed studies significantly differ regarding model for end-stage liver disease score and Child-Pugh class, both of which may affect liver function, coagulation profile of the patient, pathogenesis of varices formation and bleeding liability. All these strong limitation factors have not been studied.
CT may prove valuable in identifying patients at an elevated risk of variceal bleeding, but should not be intended to replace endoscopy.
We concur with the authors' viewpoint, emphasizing the importance of investigating the role of CT in predicting EVB. This entails measuring various EV indicators and collateral veins. We advocate for large-scale, multicenter prospective controlled trials integrating liver disease scores and simultaneous performance of endoscopy and/or HVPG conducted concurrently without significant delays and with adequate follow-up. Furthermore, the results ought to be categorized according to liver disease scores, endoscopic scores, and the etiology of cirrhosis. This comprehensive approach is essential for generating high-quality evidence to validate and advance our understanding.
Utilizing CT findings of portal-systemic collaterals can help identify their impact on PH and their association with variceal bleeding. This is particularly relevant because these collaterals are influenced by the etiology of cirrhosis and exhibit variability among patients. They can manifest either as single entities or a combination of multiple collaterals, each having distinct effects on PH and its association with variceal bleeding.
To bolster the credibility of the study's conclusion, we suggest conducting a larger-scale investigation, among patients with diverse etiologies and various forms of cirrhosis. Such a study would contribute to enhancing the applicability and practicality of clinical practice, providing a more precise assessment of patients' conditions.
CT can be used as a screening strategy together with other noninvasive methods, to alleviate the burden on endoscopy units and optimize the utilization of healthcare resources, all the while minimizing the potential risks and discomfort for patients. Finally, we recognize and appreciate the efforts and contributions of the authors and recommend further prospective validation.
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