PanAfrican
Supplement article e3e, Medica

e8e Journa

Research ()

Delays in presentation of intussusception and
development of gangrene in Zimbabwe

Dennis Mazingi'%, Eleanor Burnett?, Hilda Angela Mujuru?, Kusum Nathoo?, Jacqueline Tate? Jason Mathiu Mwenda*, Goitom
Weldegebriel*, Portia Manangazira®, Arnold Mukaratirwa®, Umesh Parashar? Taurai Zimunhu?, Bothwell Anesu Mbuwayesango*

!Department of Surgery, University of Zimbabwe, Zimbabwe, *Centers for Disease Control and Prevention, Atlanta, USA, 3Department of Pediatrics
and Child Health, University of Zimbabwe, Zimbabwe, ‘World Health Organization (WHO) Regional Office for Africa, Brazzaville, Republic of Congo,
SEpidemiology and Disease Control, Ministry of Health and Child Care, Harare, Zimbabwe

&Corresponding author
Dennis Mazingi, Department of Surgery, University of Zimbabwe, Zimbabwe, dennis.mazingi@gmail.com

Received: 18 Dec 2019 - Accepted: 26 Jun 2020 - Published: 28 Jul 2021

Domain: Pediatric surgery

Keywords: Intussusception, gangrene, intestinal obstruction, delay, developing countries, global paediatric surgery

This articles is published as part of the supplement Intussusception in African Infants, commissioned by Supported by the Gavi Alliance through the CDC Foundation.
©Dennis Mazingi et al. Pan African Medical Journal (ISSN: 1937-8688). This is an Open Access article distributed under the terms of the Creative Commons Attribu-
tion International 4.0 License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided
the original work is properly cited.

Cite this article: Pan African Medical Journal. 2021;39(1):3. [doi: 10.11604/pamj.supp.2021.39.1.21301]

This articles is published as part of the supplement Intussusception in African Infants, commissioned by Supported by the Gavi Alliance
through the CDC Foundation.

Guest editors:

¢ Jason Mathiu Mwenda (World Health Organization Office for Africa)
e Umesh Parashar (US Centers for Disease Control and Prevention)

» Jacqueline Tate (US Centers for Disease Control and Prevention)

Available online at: https://www.panafrican-med-journal.com/content/series/39/1/3/full/

Abstract

Introduction: prompt diagnosis and treatment are considered key to successful management of intussusception. We examined pre-treatment delay
among intussusception cases in Zimbabwe and conducted an exploratory analysis of factors associated with intraoperative finding of gangrene.

Methods: data were prospectively collected as part of the African Intussusception Network using a questionnaire administered on consecutive
patients with intussusception managed at Harare Children s Hospital. Delays were classified using the Three-Delays-Model: care-seeking delay (time
from onset of symptoms to first presentation for health care), health-system delay (referral time from presentation to first facility to treatment facility)
and treatment delay (time from presentation at treatment facility to treatment).

Results: ninety-two patients were enrolled from August 2014 to December 2016. The mean care-seeking interval was 1.9 days, the mean health-
system interval was 1.5 days, and the mean treatment interval was 1.1 days. Mean total time from symptom onset to treatment was 4.4 days. Being
transferred from another institution added 1.4 days to the patient journey. Gangrene was found in 2 (25%) of children who received treatment within
1 day, 13 (41%) of children who received treatment 2-3 days, and 26 (50%) of children who received treatment more than 3 days after symptom
onset (p = 0.34).

Conclusion: significant care-seeking and health-system delays are encountered by intussusception patients in Zimbabwe. Our findings highlight the
need to explore approaches to improve the early diagnosis of intussusception and prompt referral of patients for treatment.
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Introduction

Intussusception is an enteric invagination into an adjacent segment of
bowel. Some intussusception cases have been associated with infection
with various enteric viruses causing Peyer’s patch hypertrophy [1, 2].
This assertion was bolstered by some studies finding a seasonal pattern
of intussusception cases [3, 4]. A slightly increased risk of intussusception
of 1 to 6 excess cases per 100,000 vaccinated infants has been observed
following rotavirus vaccination in clinical trials in high- and middle-income
countries [5]; however, no association was found between rotavirus
vaccine and intussusception in a multi-country analysis in sub-Saharan
Africa [6]. Intussusception is the most common cause of childhood
intestinal obstruction in Zimbabwe [3], and is also the most frequently
encountered paediatric surgical emergency [3]. This is similar to the
experience in other African countries [7]. It was found to be the most
common cause of childhood intestinal obstruction in Nigeria and of acute
mechanical obstruction in children in Niger [8, 9].

Intussusception is managed surgically, with manual reduction or resection,
or nonoperatively by air, hydrostatic or contrast enema. In Africa rates
of surgical intervention are higher than for non-operative reduction
[6, 7, 10]. Ekenze et al. reported that in south eastern Nigeria surgical
management was performed routinely in cases of intussusception [11].
In contrast, 81% of intussusception patients in a study in Europe had
non-operative reduction [12].

Delays in presentation and treatment of serious surgical diseases,
including intussusception, are common in low-resource countries due
to limited access to care [7, 10, 13, 14]. In a study from Nigeria only
7.7% of patients presented within 24 hours of onset of intussusception
symptoms [15]. Late presentation of intussusception cases is considered
a risk factor for gangrene and death, increasing the need for surgery
[16-18] and predicting the failure of non-operative reduction [16, 19-20].
It also increases the chances of sepsis, multiple organ dysfunction and
death. [21, 22] In this analysis we describe the time intervals from onset
of symptoms to definitive treatment of infants with intussusception in
Zimbabwe. As an exploratory analysis, we considered the relationship
between delayed presentation and gangrene.

Methods

Patient population

All patients < 12 months old admitted and treated for intussusception
at Harare Children s Hospital from August 2014 to December 2016 and
enrolled as part of the African Intussusception Surveillance Network were
included in this analysis. Patients were included if they fulfilled level 1
of the Brighton Collaboration Intussusception Working Group criteria
of diagnostic certainty [23]. For this analysis, patients were excluded if
they did not have an ileocolic intussusception (Figure 1). Non-ileocolic
intussusception is frequently caused by a distinct lead point [24, 25],
which would confound the effect of embryological mechanical factors.

Study setting

The study was performed at Harare Children’s Hospital, a public,
teaching referral hospital.

Data collection

Data were collected using a structured questionnaire on admission and
during hospital stay. Information regarding age, sex, home address,
pertinent dates in the referral journey, method of definitive treatment,
intraoperative findings, and procedure performed was collected. Patient
codes were used to anonymize the data. Patients with missing time
interval and intraoperative data were excluded from statistical analysis
(Figure 1).

Description of surgical procedure

Patients were operated by the paediatric surgical team of 10 experienced
surgeons and surgical trainees at Harare Children’s Hospital paediatric
theatre. The surgical procedure was performed as per institutional
standard and involved initial exploratory laparotomy with an attempt at
reduction made if bowel was assessed to be viable. Bowel was considered
to be viable if bowel had good colour, contractility and consistency as

well as strong mesenteric pulsations. Bowel was resected with primary
anastomosis if it was judged to be gangrenous, based on these four
parameters. The viability of the unresected intestines was confirmed
by post-operative follow-up. Gangrene of resected intestines was
corroborated on histological examination of resected specimens which is
performed routinely for all resections.

Definitions of time intervals

The time from symptom onset to definitive management was split into
three time intervals using a modification of Three Delays Model [26]. This
includes: care-seeking interval, health-system interval and treatment
interval. Composite intervals were added to this model as described
below. The care-seeking interval was calculated as the time in days from
the date of first symptoms to the date of first contact with the health
system at a conventional medical institution. The health-system interval
was calculated from the date of first contact with the health system until
the date of admission to Harare Children ‘s Hospital. Treatment interval
was calculated as the time in days from the date of admission at Harare
Children’s Hospital to the date of definitive management. Total time
to hospital (TTH) was calculated as the time in days from the date of
symptom onset to the date of admission at Harare Children s Hospital,
in cases where the child was not transferred from another facility and the
first contact with the healthcare system was Harare Children ‘s Hospital,
the care-seeking interval and time to hospital were equal. Total time to
treatment (TTT) was calculated from the date of symptom onset to date
of definitive treatment.

Statistical analysis

We used descriptive statistics to describe the demographic characteristics
and the patient journey time intervals. Sample means, and standard
deviations were calculated for each interval. A dependent t-test was
used to determine whether the care-seeking interval and health-system
intervals were significantly different from one another. We used chi-
square or Fisher’s exact tests to investigate whether a relationship
existed between time to hospital; time to treatment; referral status
and the intraoperative finding of gangrene. P-values of < 0.05 were
considered significant.

Ethical approval: ethical approval for this publication has been waived
by the Medical Research Council of Zimbabwe.

Disclaimer: the findings and conclusions of this report are those of the
authors and do not necessarily represent the official position of the US
Centers for Disease Control and Prevention.
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Figure 1: study participants flow chart
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Figure 2: home addresses of patients with intussusception: a map of Zimbabwe with level one administrative boundaries (provinces) showing the
distribution of intussusception cases as cases per 100,000 live births; the location of Harare Children s Hospital is shown; mean time to hospital (TTH)
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Figure 3: time intervals involved in the patient journey to treatment: table shows how time intervals were measured and the calculation of composite

time intervals; mean time (in days) for each component of the patient journey as well as composite time intervals are shown from the results
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Table 1: relationship between transfer status, time to hospital, time to
treatment with intraoperative finding of gangrene

Gangrene No gangrene
(n=41) (n=51)
n % n % p-value
Male 27 46 32 54
Gender1 0.76
Female 14 42 19 58
Age (Months) Median, (IQR) 7, (4-10) 6, (5-8)
Yes 36 44 46 56
Transferred2 0.75
No 5 50 5 50
<1 day 9 38 15 63
Time to
Hospital1 2 - 3 days 16 42 22 58 0.47
> 3 days 16 53 14 47
<1 day 2 25 6 75
Time to
treatment1 2 - 3 days 13 41 19 59 0.34
>3 days 26 50 26 50

1Chi-square statistic; 2Fisher’s exact test

Results
Demographics

Ninety two (92) patients with intussusception were included in this
analysis. 59 (64%) were male with a male to female ratio of 1.8:1. The
median age was 6 months and interquartile range was 5-9 months. All
patients were treated with surgery and 41 (45%) developed gangrene.

Geographic factors

Home addresses were used to determine where patients lived at the time
of illness onset. Figure 2 shows the distribution of patients according to
home address in Zimbabwe and the mean delay for each province. The
prevalence ranged from 25.8 per 100,000 live births in Harare to 3.3 per
100,000 live births in Mashonaland Central. There were no cases admitted
to Harare Children’s Hospital from the provinces of Matabeleland
North, Matabeleland South, or Bulawayo for intussusception during the
surveillance period. The shortest mean time to hospital was 2.5 days
among children from Harare and Midlands provinces. The longest mean
time to hospital was 14.3 days among children from Mashonaland Central.

Time intervals in the patient journey

eighty two (82) patients (89%) were transferred to Harare Children’s
Hospital from another health institution and 10 patients (11%) came
directly from home. Of those who were transferred from another hospital,
mean care-seeking interval, health-system interval and treatment interval
were 1.9 days (SD: 3.6), 1.5 days (SD: 1.9) and 1.1 days (SD: 1.2)
respectively. No significant difference was observed between the care-
seeking interval and health-system interval (p = 0.501). For patients
admitted from home, mean care-seeking interval was 2.0 days (SD
2.3) and treatment interval was 1.1 days (SD: 0.3) (Figure 3). For all
patients, the mean treatment interval was 1.1 days (SD: 1.2). Mean time
to hospital was 3.3 days (SD: 3.6) and mean time to treatment was 4.4
days (SD: 3.8). Children who were transferred from another facility to
Harare Children s Hospital had an average of 1.4 days longer time to
hospital compared to children who were not transferred.

Relationship with development of gangrene

Of the patients that were transferred from another facility, 44% (n =
36) developed gangrene and 56% (n = 46) did not (p = 0.75) (Table
1). Gangrene was found intraoperatively in 38% (n = 9) of children who
arrived to hospital within 1 day, 42% (n = 16) of those who arrived to
hospital 2-3 days, and 53% of those who arrived at hospital more than
3 days of symptom onset (p = 0.47). Similarly, gangrene was found
intraoperatively in 25% (n = 2) of children who received treatment within
1 day, 41% (n = 13) of children who received treatment 2-3 days, and

50% (n = 26) of children who received treatment more than 3 days after
symptom onset (p = 0.34).

Complications

Five patients died postoperatively due to multi-organ dysfunction. Three
patients died after hospital discharge from unrelated causes. One patient
required another laparotomy 1 month postoperatively for adhesive small
bowel obstruction.

Discussion

We found significant delays between the onset of intussusception
symptoms and reduction among children < 12 months old in Zimbabwe.
The mean care-seeking interval was slightly higher than the mean
health-system interval but this difference was not statistically significant.
Therefore, both intervals likely contributed equally to delays in reaching
definitive treatment. The evidence to date would suggest that diagnostic
delay plays a large part in late presentation rather than socioeconomic
factors, which has been reported by other evaluations [27-29]. Barriers
to timely care in paediatric surgery were explored by Pilkington et al
and include transport and cost on the part of the patient as well as
shortcomings in hospital infrastructure and resources [30]. The mean
treatment interval was 1.1 days in our study and was comparable to
guidelines for wait times in paediatric surgical patients formulated by
the Canadian Paediatric Surgical Wait Times Taskforce [31]. It was also
much shorter than average treatment interval in Uganda [30]. This is
a surrogate quality measure and shows that, definitive management is
instituted quickly once the decision has been made.

Surgery was used to manage intussusception for 100% of this study
population because of lack of facilities required for enema reduction
during the study period. Additionally, when duration of symptoms is
more than 24 hours, surgeons may be tempted to forgo non-operative
reduction because of a presumed high rate of failure in these patients.
The percentage of patients who received surgery is very high when
compared to the much lower rates observed in Europe (19%) [12] and
Vietnam (8%) [2]. The provision of facilities for non-operative reduction
should be prioritised since a sizeable percentage of patients may be
amenable to this method of treatment even when they present late.

While we observed a trend toward increasing rates of gangrene with
increasing intervals from intussusception onset to treatment, the results
were not statistically significant likely because of our small sample size.
Although some previous studies have found such a relationship [18-20],
other studies have not found a relationship between duration of symptoms
and success of non-operative reduction or need for surgery [17, 32-
38]. Gangrene is the major reason for failure of nonoperative reduction
and failure of reduction may be considered a proxy for gangrene. This
suggests there may be additional factors that influence the development
of gangrene. Mechanical factors have been suggested that influence the
tension or pressure on mesenteric blood vessels including abnormalities
of intestinal fixation [39-41]. The assertion by Brereton [42], Gil-Vargas
[40] and others [43] that an excessively long, loose mesentery may be an
etiological factor for intussusception is plausible. It may also protect the
bowel from the development of gangrene. Furthermore, rectal protrusion
of intussusception has been thought to represent an excessive delay in
presentation [44, 45], but equally could reflect excessive laxity of the
mesentery of normally fixed retroperitoneal structures [46]. One patient
from Nigeria with rectal protrusion reported presented after 28 days and
had no gangrene or perforation [47]. Similarly, in our study one patient
received definitive treatment 33 days after onset of symptoms and had
viable bowel requiring only manual reduction. Further research is needed
in this area.

Limitations

A major limitation of this study is that intraoperative clinical judgment
was used in the determination of intestinal gangrene, which may have
overestimated the presence of gangrene compared to other techniques
such as fluorescence or laser Doppler ultrasound [48-50]. However, there
was > 95% concordance between histological assessment and clinical
judgment in this population suggesting that clinical judgment was an
acceptable method for intraoperative gangrene assessment for this study.
The dates of intussusception symptom onset were self-reported by each
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child s caregiver and were not able to be verified. As a result, there may
have been bias introduced into these findings.

The data shows a trend towards higher rates of gangrene when the
pre-hospital and pre-treatment delay is longer. The inability to find a
statistically significant relationship may have been related to inadequate
power of the study to detect differences considering the low sample sizes
in some cells. Future studies with larger sample sizes could help clarify
this possibility. Because this was a single-centre study, it may not be
generalizable to all of Zimbabwe. Harare Children’s Hospital is the only
dedicated paediatric hospital in Zimbabwe, however a small number of
patients from the south-west of the country are managed by general
surgeons in the region.

Conclusion

Time to hospital for treatment of intussusception in Zimbabwe is longer
than commonly accepted benchmarks. Low sample size in this study
may not have provided enough statistical power to show significant
associations between gangrene and pre-hospital and pre-treatment
duration although these may have existed. Advocacy and training among
primary care providers to improve timeliness and accuracy of diagnosis
and capacitating small peripheral health institutions as well as health
education in parents to improve healthcare-seeking behaviour are
potential targets for reducing delays in the pre-treatment interval. Future
research should investigate mechanical factors and the morphology of
the bowel in intussusception.

What is known about this topic

e  The management of intussusception in Africa is characterised by
significant prehospital delay;

e  Rates of intestinal gangrene from intussusception are higher in
Africa than in western countries;

e  Conflicting data exists as to whether prehospital delay affects the
risk of intestinal gangrene.

What this study adds

e There is significant prehospital
intussusception in Zimbabwe;

e The contribution of care-seeking delay and health system delay
to the total prehospital delay are equal;

e There is no statistically significant relationship between the
prehospital delay and the development of intestinal gangrene.

delay in children with
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