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Abstract: INTRODUCTION

During Covid-19 pandemic, some elective non-deferrable surgical procedures has
been maintained on a local basis to avoid complications of time-dependent issues. The
aim of this paper is to suggest a possible strategy for the management of patients with
Hirschsprung (HSCR) during this dramatic Covid-19 pandemic considering.

MATERIALS AND METHODS

A systematic literature search on PubMed and Embase of all available literature
addressing “Hirschsprung”, “preoperative enterocolitis”, “preoperative mortality”,
“complications”, and “timing” in all possible combination has been performed limiting
documents to the last 10 years and excluding non-English papers.

RESULTS

Systematic review assessed 170 papers and focused on 10 full-text papers addressing
the same issues as above. The incidence of preoperative HAEC proved to be as high
as 34% with a mortality between 2.4% and 8%. Age at surgery varied in literature
reports but recent evidences suggested that patients should be operated around 3
months of age after effective bowel decompression. Rectal irrigations should not be
continued over 2 to 4 months to avoid nutritional issues and subsequent possible
increase of surgical complications.

CONCLUSIONS

Based on available literature, contingent shortage of health resources and necessity to
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avoid hospital overcrowding during this pandemic, we suggest as follows: 1) surgery
should be delayed for healthy neonates up to 3 months of age, and a diverting
enterostomy consider for those with ultralong HSCR, unwell or with ineffective nursing;
2) surgery can be delayed but rectal irrigations cannot be maintained indefinitely
(ideally within 2 to 4 months at maximum); 3) Surgery could be postponed in older
patients, provided previous bouts of HAEC are excluded. This chosen behaviour of our
Center for Digestive Diseases aims at avoiding risk of complication and serve the best
for our patients in this delicate setting of Covid-19 pandemic.
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ABSTRACT 

 

INTRODUCTION – During Covid-19 pandemic, some elective non-deferrable surgical 

procedures has been maintained on a local basis to avoid complications of time-

dependent issues. The aim of this paper is to suggest a possible strategy for the 

management of patients with Hirschsprung (HSCR) during this dramatic Covid-19 

pandemic considering. 

 

MATERIALS AND METHODS - A systematic literature search on PubMed and Embase of 

all available literature addressing “Hirschsprung”, “preoperative enterocolitis”, 

“preoperative mortality”, “complications”, and “timing” in all possible combination has been 

performed limiting documents to the last 10 years and excluding non-English papers. 

 

RESULTS – Systematic review assessed 170 papers and focused on 10 full-text papers 

addressing the same issues as above. The incidence of preoperative HAEC proved to be 

as high as 34% with a mortality between 2.4% and 8%. Age at surgery varied in literature 

reports but recent evidences suggested that patients should be operated around 3 months 

of age after effective bowel decompression. Rectal irrigations should not be continued over 

2 to 4 months to avoid nutritional issues and subsequent possible increase of surgical 

complications. 

 

CONCLUSIONS – Based on available literature, contingent shortage of health resources 

and necessity to avoid hospital overcrowding during this pandemic, we suggest as follows: 

1) surgery should be delayed for healthy neonates up to 3 months of age, and a diverting 

enterostomy consider for those with ultralong HSCR, unwell or with ineffective nursing; 2) 

surgery can be delayed but rectal irrigations cannot be maintained indefinitely (ideally 

within 2 to 4 months at maximum); 3) Surgery could be postponed in older patients, 

provided previous bouts of HAEC are excluded. This chosen behaviour of our Center for 

Digestive Diseases aims at avoiding risk of complication and serve the best for our 

patients in this delicate setting of Covid-19 pandemic. 

 

 

 

 



INTRODUCTION 

 

Since late February, when Covid-19 outbreak reached Europe, Italy in particular, a number 

of countermeasures have been introduced in order reduce people flows throughout 

countries and decrease the likelihood of infection diffusion. Since the 7th of March 2020 

Italy (and other countries during the following weeks) mandated social distancing and 

redistributed Public and Private Health Resources. All Hospitals have been involved in 

treatment of Covid-19 patients of all ages. In areas where virus outbreak proved to be 

particularly severe, most Hospitals have been converted in Covid-Hospital and most 

resources have been dedicated to this dramatic issue. The aim of this countermeasures is 

to contain the outbreak (avoid useless people movements) and to cope with the peak of 

incidence of Covid-19-positive cases. 

In this dramatic scenario children keep injuring themselves, falling sick and having severe 

diseases requiring surgery. Of note, we must underline that they proved to be less 

susceptible to Covid-19 both in terms of incidence and severity of the infection [1-3].  

On the ground of these considerations, most European countries cancelled all elective 

deferrable surgeries. Urgencies and emergencies have been ensured and a selection of 

elective non-deferrable surgical procedures have been maintained on a local basis to 

avoid complications of time-dependent issues (in terms of survival and functional results). 

Hirschsprung’s disease (HSCR) is a rare congenital anomaly of the enteric nervous 

system that represents the most frequent cause of neonatal intestinal obstruction. The 

disease occurs in 1 into 5000 live births and can be complicated by up to 60% enterocolitis 

(HAEC) with up to 10 % mortality, which mostly occur preoperatively, in the neonatal 

period and in syndromic patients [4]. The risk of preoperative HAEC occurrences with their 

morbidity and mortality as well as the risk-benefit ratio of delaying surgery during this 

Covid-19 pandemic represent the focus of this paper aimed at suggesting a possible 

strategy for the management of patients with HSCR in this delicate scenario. 

 

 

 

 

 

 

 



METHODOLOGY 

 

Systematic Review 

The Author performed an extensive PubMed and Embase research with the terms 

“Hirschsprung”, “preoperative enterocolitis”, “preoperative mortality”, “complications”, and 

“timing” in all possible combination in order to address all issues that can be involved in a 

decision-making process for HSCR management. Papers older than 10 years and non-

English literature was excluded. 

 

Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)  

This methodology was used to report significant and homogeneous results of the 

systematic review. 

 

Definitions 

 Classic-HSCR is defined as aganglionosis limited to the splenic flexure 

 Long-HSCR is defined as aganglionosis extending up to the right colon 

 Ultralong-HSCR is defined as aganglionosis involving the whole colon and 

extending up to the terminal ileum 

 

Statistical analysis 

Statistical analysis was used to address the salient data extracted from the personal series 

of HSCR patients seen by the Authors. Descriptive statistics were reported as absolute 

frequencies and percentages. Median and ranges were used to describe semi quantitative 

and quantitative variables. Two tailed Fisher’s exact test was used to compare categorical 

variables. Unpaired t test was used to compare continuous variables. A p lower than 0.05 

was considered to be statistically significant. 

 

 

 

 

 

 

 

 



RESULTS 

 

PRISMA 

One-hundred and seventy papers were identified through PubMed and Embase searches. 

After duplicate removal and screening for language and adherence to the topic, a total of 

26 papers were screened for relevance. A total of 15 full-text papers were assessed for 

eligibility. Five documents were excluded as dealing with post-mortem only or as wrongly 

focused. A total of 10 full-text papers turned out to be eligible to address all concerns 

related to timing for surgery in patients with HSCR [5-14]. See Figure 1 for PRISMA details 

and Table 2 for the list of selected full-text papers. 

 

Preoperative HAEC, morbidity and mortality 

This is the most frequent, severe and potentially fatal preoperative complication of HSCR 

patients, which can be devastating particularly in newborns or in patients with congenital 

heart diseases [4]. The selected papers suggested a weighted median incidence of 12% 

(ranging between 8% to 34%) [8-10,12-14]. Although preoperative HAEC mortality 

decreased over time [13], it is still reported and occurs with a median incidence of 6% 

(ranging between 2.4% and 8% [10,13]) thus posing an important burden on the treatment 

of the disease. Some Authors suggested that older age at diagnosis [7], low birth weight, 

and extended aganglionosis [9,12] could represent predisposing factors for preoperative 

HAEC occurrences. Preoperative HAEC seem to have significant morbidity, as they can 

increase early readmission and impact on short-term outcome [5]. Moreover, preoperative 

HAEC increases HAEC predisposition in the postoperative period [10] and impairs overall 

functional outcome in terms of continence [14].  

 

Age at surgery and time-span between diagnosis and surgery 

There is no consensus amongst pediatric surgeons on when to operate a patient with 

HSCR. During the last decades we observed a progressive reduction of the age at 

surgery. Cass in 1986 suggested that the earlier is the better [15], Jiang ZX and co-

workers in 1994 suggested surgery to be done in the neonatal period [16]. On the other 

hand, recent evidences suggested that newborns can safely wait a couple of months 

before being operated as most reports suggest that surgery should be performed between 

2 and 4 months of age [6,7,9-12]. Only a minority of surgeons operate at an older age 

[5,13]. As a matter of facts, we basically ignore the average timespan between diagnosis 



and surgery as it is never reported in these papers. Noteworthy, a UK survey by Huddard 

in 1998 suggested that 73% of surgeons would operate on HSCR within a month since 

diagnosis [17]. Only two papers in our systematic review addressed this issue and 

suggested to wait an average of 9 weeks (ranging between 6 weeks and 2 to 4 months) 

when a neonate receive a diagnosis of HSCR [7,9]. Even so we do not know what most 

surgeons would do in case of delayed diagnoses (those occurring outside neonatal period) 

as none reported nor indicated the expected delay between diagnosis and surgery in 

various age groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DISCUSSION 

 

During Covid-19 pandemic, pediatric surgeons have to determine which surgical 

procedures can be delayed avoiding hospital overcrowding and optimize the use of health 

resources, always maintaining the highest safety for the patients. The first issue is “how 

long should we postpone surgery?”. Different countries reacted differently to this 

pandemic, mostly without posing a definite deadline on these limitations. On the other 

hand, UK national health system proposed 3 months starting since the 15th of April as a 

reliable period of time for the suspension of all elective surgical procedures [18]. This 

deadline seems reasonable and could be considered to determine whether pediatric 

patients with rare diseases can pass safely through this delay. In this scenario, the 

question “can radical surgery for HSCR be delayed or not?” … is a tough one that needs 

an integrated answer for such a rare and potentially severe congenital malformation. 

When addressing timing for surgery in a patient with HSCR a crucial aspect that needs to 

be considered is represented by the risk of developing preoperative complications (HAEC 

above all) with their subsequent morbidity and mortality. This issue must be balanced 

against the side effects of surgery in various age groups and those of limitations posed by 

present pandemic criticalities. 

 

HAEC, experienced by 25% to 35% of patients, can represent the presenting symptom in 

25% of infants with HSCR [19]. Those are the patients carrying the highest mortality 

[4,19,20,21]. We recently demonstrated that neonates and infants with HSCR, particularly 

those with associated major congenital heart diseases, are those carrying the highest 

mortality, which occurs mostly in the preoperative period [4]. Of note, a particular subset of 

HSCR, those with Down Syndrome (DS) seem to have a higher risk of developing severe 

HAEC [14,22]. A reason for the susceptibility and fragility of these patients is likely related 

to the well-known abnormalities of their immune system and to the high prevalence of 

associated major congenital heart defects [23]. 

HAEC can also determine important effects in the long-term. A paper by Menezes and Puri 

in 2006 demonstrated that patients who developed preoperative HAEC present a 

significantly higher incidence of postoperative continence issues (22% vs 55% p = 

0.0001). Accordingly, a more recent paper from Lee and coworkers showed that 

preoperative HAEC do correlate with a higher likelihood of postoperative complications 

[14]. Furthermore, as confirmed by Huang in 2017 [12], Pruitt in 2019 [10], as well as by 



our group in 2008 [24], preoperative HAEC occurrences predispose to postoperative 

HAEC recurrences that significantly increase the need for hospitalization and important 

health resources requirements, as recently confirmed by Quiroz [5]. 

 

Available literature data failed in clarifying the ideal timing from diagnosis to surgery, as 

confirmed by the systematic review that we performed to address this issue. Most pediatric 

surgeons focused on age at surgery but not on the timespan from diagnosis. The 90’s 

were years of innovation and enthusiasm. This was the era of neonatal surgery and 

precocious treatment of HSCR [15,16,25,26]. Huddard in 1998 [17] in his UK nationwide 

survey confirmed that the vast majority of surgeons in UK would operate their babies 

within a month since diagnosis. Things changed during the last decades and a recent 

EUPSA survey by Zani and colleagues in 2017 reported that only one third of surgeons 

would operate HSCR in the very neonatal period, whereas two thirds would wait longer 

(usually after 4 months and 5 kilograms weight) [27]. This is a sort of countertendency of 

pediatric surgeons that are moving from early neonatal to delayed infant surgery. This 

attitude is confirmed by many Authors worldwide, who suggest moving radical treatment to 

around 3 months of age in order to achieve the best results [6,7,9-12]. Even so, the 

biggest BIAS of reviewed literature is represented by the predominant inclusion of 

neonates with a diagnosis performed before one month of age, which is increasing in 

recent years. Nonetheless, the disease is not unfrequently missed in the neonatal period 

and can be diagnosed later or, even in adolescents and adults. This aspect is crucial in 

order to determine the real priority for surgery in patients carrying this rare disease. Of 

note, some Authors reported that age at surgery does not correlate with a higher incidence 

of complications [6,24] and this is presumably due to the fact that older diagnoses are 

reached in patients with less severe forms of the disease, at least from an HAEC point of 

view. 

 

To summarize, the incidence of potentially fatal preoperative HAEC complicating the whole 

picture of an HSCR patient represents the reason why to proceed straight to radical 

treatment. Nontheless, a reasonable surgical delay could improve long-term outcome, 

reduce hospitalization and simplify surgical treatment. If we want to guide pediatric 

surgeons during this Covid-19 pandemic in order to decide when to schedule an HSCR 

patient for radical pull-through, we need to consider all these issues in the context of 

redistributed health resources and readdressed priorities.  



Noteworthy, the sole unchanged priority should be the well-being of our children and the 

need to provide the best treatment available, even in this delicate scenario. On the ground 

of all these considerations, provided hospital facilities can safely assist HSCR patients 

undergoing major gastrointestinal surgery, we can list a number of key-point to define 

timing for a pull-through during this pandemic and, probably, during the next 12 months or 

even longer. The decision-making process for defining the priority should be that of 

considering each HSCR patients separately with personalized prioritization, based on 

HAEC risk factors, patient’s fragility and concomitant social environment (Figure 2). 

 

Most Authors would agree that a patient with HSCR requires urgent surgery in case a 

levelling enterostomy is needed. This occurs in ultralong forms, lack of improvement with 

rectal irrigation (for bowel decompression), and in case of acute and unresponsive HAEC 

that represent a minority of the whole HSCR population [6,7,9-12,15-17,25-27].  

Most HSCR patients can safely tolerate a period of rectal irrigations to reach an adequate 

age and undergo a safe pull-through with a reasonably low risk of preoperative HAEC 

[6,7,9-12,27]. Nonetheless, rectal irrigations cannot be performed indefinitely (as recently 

demonstrated by Lu and co-workers who suggested not to exceed 2-4 months of rectal 

irrigations to avoid deterioration of nutritional status [7]). On the ground of these 

considerations, based on the likely suspension of all elective non-urgent procedures during 

this Covid-19 pandemic for the next 3 months (presumably up to mid-summer) [18], our 

Center for Digestive Diseases developed the following algorithm to determine the timing 

for radical treatment of patients with HSCR: 

 

 All neonates and infants with ultralong HSCR should receive a levelling enterostomy 

as a non-deferrable procedure and reconstructive surgery be postponed to the end of 

this Covid-19 pandemic or when feasible and convenient according to local guidelines 

on for outbreak control. 

 All neonates with classic to long HSCR should receive prompt bowel decompression 

and rectal irrigations with bowel nursing. 

o In case of effective nursing and adequate parental background, a full-

term, otherwise healthy, HSCR neonate should undergo pull-through 

after the 3rd month of age in order to achieve a safe pull-through with 

a reasonably low likelihood of surgical complications [6,7,9-11,13]. 



o In case of risk factors, such as severe congenital heart malformations, 

low birth-weight, impossible or inadequate nursing, unreliable parental 

and/or familial background, and high HAEC scores according to 

Pastor criteria [7,28], the neonate with HSCR should undergo levelling 

enterostomy and undergo a safer pull-through at the end of this 

pandemic.  

 All patients carrying a well-functioning enterostomy, regardless of the extent of 

aganglionosis should wait till the end of this pandemic before undergoing radical 

surgery. 

 Infants already diagnosed with HSCR, waiting for radical surgery who are receiving 

effective regular rectal irrigations for bowel decompression could be postponed but 

should not wait longer than overall 3 to 4 months since the beginning of colonic 

nursing in order to avoid the likely increase of cumulative risk of HAEC threatening 

survival [4,19] and to reduce the risk of malnutrition with its obvious consequences in 

terms of possible postoperative complications [7].  

 Children and adolescent with a delayed diagnosis should be considered with 

personalized treatment according to their specific risk factors. Provided those patients 

did not experienced HAEC before diagnosis (increasing the risk of subsequent HAEC), 

they could be scheduled with a lower priority, and rectal irrigations that can be carried 

out even longer than 3 to 4 months. 

 

Regardless of surgery, all families of patients with HSCR should be well educated 

regarding the risk of HAEC and how to suspect and treat it by bowel decompression. The 

opportunity to perform a levelling enterostomy should be always weighed against that of a 

protected nursing basing on the socio-economic parental situation and the possibility to 

assess the patient on a regular basis. Hospitals should implement protection strategies 

(dedicated mobile phones, call-centers, etc) in order to be able to assist patients with 

suspected HAEC occurring either preoperatively or postoperatively. In fact, given the 

complex scenario of Covid-19 pandemic, we’re observing under-referral and 

underdiagnosis of potentially fatal complications related to the well-known virus phobia 

related to hospital settings. Although we believe that we will go back to conventional 

behaviour once this Covid-19 pandemic will be over, some more evidences on the best 

timing from diagnosis to surgery will be useful to assist pediatric surgeons to deliver the 

best treatment and serve the best for their patients.  
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Table 1 – Most relevant papers published in the last 10 years regarding timing of surgery 

and preoperative HAEC determining postoperative effects. Authors worldwide addressed 

these issues with some flaws and BIAS limiting the reliability of the interpretation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



LEGEND TO FUGURES 

 

Figure 1 – PRISMA diagram for systematic review 

 

Figure 2 – Algorithm used at the Umberto Bosio Center for Digestive Diseases for defining 

timing for surgery according to patients’ age, risk factors and present Covid-19 pandemic 

restrictions 
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Table 1 – Most relevant papers published in the last 10 years regarding timing of surgery and 
preoperative HAEC determining postoperative effects. Authors worldwide addressed these issues 
with some flaws and BIAS limiting the reliability of the interpretation. 
 

 
 
 
Legend: Pts = patients; HAEC = Hirschsprung associated enterocolitis; NA = Not Assessed; LOS = Length of Stay; * = 
Only patients belonging to the period later than 2008 have been included; LOS = Length of Stay 

Ref Year Author Pts Preop HAEC Mortality Age at surgery Time to surgery BIAS Country 

5 2020 Quiroz 3635 NA NA < 12 months ( 79%) NA Retrospective USA 

6 2019 Zhu 198 NA NA 3 to 12 months NA LOS > 10 days China 

7 2019 Lu 147 NA NA 3 to 4 months 2 to 4 months  China 

8 2019 Yulianda 61 18% NA NA NA Small series Indonesia 

9 2019 Le-Nguyen 171 15% NA 7 weeks 6 weeks  Canada 

10 2019 Pruitt 2030 8% 8% 3 months NA Retrospective USA 

11 2018 Freedman-Weiss 282 NA NA 1 to 4 months NA Retrospective USA 

12 2017 Huang 181 15% NA > 2 months NA  China 

13 2017 Taguchi  1087* 17.6% 2.4% 11 months NA Retrospective Japan 

14 2012 Lee 44 34% NA NA NA No address surgery Taiwan 
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