
*Corresponding author: Josephine de Costa, Royal Darwin Hospital, Northern 
Territory, Australia, E-mail: josephinedecosta@gmail.com

Citation: de Costa J (2021) Quality of Telehealth Services in Delivery of 
Paediatric Surgical Care in Australia: A Systematic Literature Review. Archiv Surg 
S Educ 3: 032.

Received: October 12, 2021; Accepted: October 22, 2021; Published:  
October 30, 2021

Copyright: © 2021 de Costa J. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which permits 
unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited.

Introduction
 Australia has a surface area of 7.6 million squared kilometres and 
a population of 24.6 million people [1-3]. However, as of 2011, only 
18% of children under the age of 14 lived in major cities, with 40% 
living in inner and outer regional areas and the remaining 45% living 
in remote and very remote areas [4]. Despite this, the vast majority 
of paediatric surgical services are concentrated in the major capital 
cities. This means that a large proportion of children seen within these 
centres must travel from their homes, often for significant distances, 
for surgical services. This can cause significant disturbance to them 
and to their family’s lives, in the form of time taken for travel, as well 
as through indirect costs such as for travel, food, and lodgings [5].

 The Royal Australasian College of Surgeons’ 2017 position 
paper on Surgery in Children notes that the workforce of specialised 
paediatric surgeons has not grown in proportion to the increasing 
demand for services in specialised paediatric hospitals. Within the 
paper, they recommend in particular that, where appropriate, low-
complexity patients be seen and managed by non-specialists (such as 
general surgeons) in local facilities [6].

 Telehealth services are commonly used in many aspects of medicine 
to improve access to medical care for populations in rural and remote 
regions, and can and do play an important role in ensuring equitable 
access to paediatric surgery in Australia’s more rural and remote 
areas. Surgical services provided via telehealth may incorporate a 
pre-surgical consult (to assess and book new patients), as well as post-
operative follow-up. Currently, telehealth paediatric surgical services 
are relatively common in Australia and play a particularly important 
role in physically larger states with large rural and remote populations 
such as Queensland, Western Australia, and the Northern Territory. 
One example of this is the Queensland Telepediatric Service (QTS), 
which connects clinicians based at Brisbane’s Royal Children’s 
Hospital with over 100 regional and remote Queensland hospitals, 
and carried out 20,000 remote consultations from 2000-2014, 
including numerous paediatric surgery consults [7]. Telemedical 
services also have important ramifications for the possible teaching of 
rural and remote surgeons, non-specialist doctors, and trainees [8-10]. 
However, these services should only be introduced if they provide a 
level of quality equivalent to that provided by tertiary centres in Face-
To-Face (FTF) consultations. The aim of this paper was therefore 
to provide an overview of current literature on the use of telehealth 
services within paediatric surgery, with a secondary objective being 
to demonstrate the accuracy of initial diagnoses made via telehealth 
as compared to FTF (pre-operative) diagnoses.

Methodology
 This study consists of a systematic review of the literature 
regarding use of telehealth in paediatric surgery. Literature searches 
were performed on 28 October 2018 using Medline (via OvidSP), 
with MESH search terms (“paediatric surgery” OR “pediatric surgery” 
OR (surgery or “general surgery” AND paediatric* OR pediatric*) 
AND (telehealth OR telemedicine)). Results were restricted to  
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Introduction: Telehealth services are commonly used in many as-
pects of medicine to improve access to medical care for populations 
in rural and remote regions, and can and do play an important role in 
ensuring equitable access to paediatric surgery in Australia’s more 
rural and remote areas. The aim of this paper was to provide an 
overview of current literature on the use of telehealth services within 
paediatric surgery, with a secondary objective being to demonstrate 
the accuracy of initial diagnoses made via telehealth as compared to 
FTF (pre-operative) diagnoses.

Methodology: A systematic review of the literature regarding use of 
telehealth in paediatric surgery from 2008-2018.

Results: Six articles were included in the final review. Orthopaedic 
issues and cases of possible undescended testes were some of the 
most common diagnoses referred by telehealth. Referrals for cases 
of possible undescended testes were both the most common cause 
of referral but also the most common misdiagnosis. One study of 
orthopaedic referrals found that 86% of all closed fractures were 
transferred to a tertiary centre despite 45% of these not requiring 
manipulation under anaesthesia or surgical fixation.

Conclusion: Telemedicine can and does play an important role in 
providing paediatric surgical services, particularly in areas that are 
as geographically vast as Queensland and Western Australia. Where 
local staff are adequately trained and experienced, diagnoses made 
via telehealth have a high level of concordance with those made FTF 
and pre-operatively.
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English-language, peer-reviewed journal articles published after 
1 January 2008 (giving a total of ten years prior to the search for 
publication; this was felt to be an acceptable period given the likely 
changes in technology and developments within telehealth technology 
within the last decade). No other inclusion or exclusion criteria were 
used. A total of 14 articles were found in the initial search, with four 
excluded on the basis of the abstract for irrelevance to the topic 
(Figure 1). Four articles were excluded for irrelevance after full-text 
perusal.

 The final six articles underwent assessment for risk of bias using 
an appropriately modified version of the National Heart, Lung and 
Blood Institute’s Quality Assessment Tool for Observational Cohort 
and Cross-Sectional Studies (Table 1). This checklist was used as 
each of the studies included in this analysis comprised a retrospective 
review and/or audit of prior use of telemedicine for provision of 
paediatric surgical services. Each of the six articles had a high score 
using this tool, indicating an overall low risk of bias and high-quality 
for each of the papers.

Results
 A total of six articles were included in the final review. Two directly 
compared initial diagnosis made at telehealth appointments with final 
pre-operative assessments and diagnoses, and four reviewed the 
overall service provision and use of telehealth versus Face-To-Face 
(FTF) assessments, as well as follow-up reviews within the relevant 
paediatric surgical service.

 The two studies which analysed concordance between initial 
diagnoses via telehealth and pre-operative FTF diagnoses showed 
very high agreement between the two, from 94% for general surgical 
cases to 99% of paediatric otolaryngology cases [1,11]. 93% of cases 
included in Smith et al., paper had definitive surgical management 
which correlated to the initial videoconference plan, with four of the 
five cases that had change in management having only minor changes 
to their treatment plan [11].

 Although search criteria did not limit findings to Australian 
research, four of the studies included look exclusively at services 
provided through the QTS [1-3,11], which conducted almost 4,000 
tele-consultations in a thirteen-year period from 2001-2014 [2]. In 
looking at the provision of paediatric surgery sub-specialties [2],  

Smith et al., review of the telehealth consults of the QTS found that 
50% of consults were in relation to paediatric burns, general surgical 
problems comprised 21%, ear, nose and throat 19%, orthopaedics 9% 
and vascular anomalies 2% over a thirteen-year period [2].

 Of all the general paediatric cases studied by Brownlee et al. [1], 
referrals for cases of possible undescended testes were both the most 
common cause of referral (accounting for 17% of all general paediatric 
surgery referrals through the QTS in their 11-month study period as 
well as in Smith’s 12-month study period in 2011-2012 [2]) but also the 
most common misdiagnosis, with only 7 of 15 orchidopexies booked 
via telediagnosis being completed [1]. Of the eight procedures which 
did not go ahead, three were cancelled following normal testicular 
examination pre-operatively, one was converted from laparoscopic 
to inguinal orchidopexy as the testis was palpable inguinally, and 
four were converted from inguinal orchidopexy to laparoscopy plus 
first-stage Fowler-Stephens procedure as testes were impalpable 
pre-operatively [1]. By contrast, Canon, who studied the use of 
telemedical follow-up of paediatric urological surgery - including 
hypospadias review - found that video telemedical follow-up was not 
associated with poorer outcomes, including for hypospadias which 
requires a relatively high level of visualisation of the surgical field 
[12].

 Rowell, studying use of telehealth for paediatric orthopaedic 
surgery in Western Australia, found that 86% of all closed fractures 
were transferred to a tertiary centre despite 45% of these not requiring 
manipulation under anaesthesia or surgical fixation, meaning that 
they could easily have been managed by local staff with adequate 
radiological imaging supported via telehealth services with 
orthopaedic specialists at tertiary centres [3]. They also noted that 26 
out of 27 K-wire removals were performed after transfer to a tertiary 
centre, though this is a procedure that could be easily performed by 
local staff with adequate experience in conducting clinical physical 
assessments [3]. Interestingly, 58% of the cases whose initial 
presentation to an orthopaedic specialist was via telehealth had the 
remainder of their care conducted via telemedicine, with no need for 
FTF consultation [3].

 In considering the logistical advantages of telehealth, Canon in 
Arkansas found that for every 37km further from a tertiary health 
centre, a patient’s family was 111% more likely to use telehealth 
services [12]; Rowell found that 40% of patients using telehealth 
services had diagnosed cerebral palsy, intellectual disability, or 
congenital syndromes, demonstrating that telehealth may provide key 
advantages for this group of patients and their families in accessing 
paediatric surgical healthcare [13].

Discussion
 The above results show that telemedicine can and does play an 
important role in providing paediatric surgical services, particularly 
in areas that are as geographically vast as Queensland and Western 
Australia.

 However, the safety and efficacy of telehealth services can be 
dependent upon the clinical acumen and procedural skills of the 
local staff at the remote health centre where the patient is being seen. 
Certainly, complex patients requiring multidisciplinary team input 
will not be appropriate for telemedical services. However, even 
simpler procedures may not always be appropriate or adequately 
performed to be done exclusively reliant on telehealth, if the diagnosis 
rests in large part on subtle clinical signs that can only be picked up  

Figure 1: Search Strategy.
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physically by either the local clinician in the remote setting, or a 
paediatric surgeon in a FTF consult. This is evident in Brownlee et 
al., experience with UDT and the change in management plans for 
multiple orchidopexies. Examination of testes requires a relatively 
significant level of experience with both normal and abnormal 
anatomy and as a result remote local staff may not have a high 
enough caseload to ensure clinical accuracy. This could be managed 
either through increased training of local staff, or a lower threshold 
for organising FTF consults for possible UDT patients. However, as 
Brownlee et al note, this is a particular problem when considering the 
rates of false negatives (ie patients who are recorded as having normal 
testes when in fact they have UDT), as referring all remote patients 
for FTF is not logistically or financially feasible [1].

 Management of non-complex, closed fractures may also represent 
an area where increased training of local staff in orthopaedic 
management, coupled with increasing access to local radiological 
services, could result in significant cost savings. This could be 
achieved by minimising the number of transfers to tertiary centres for 
non-operative non-manipulative orthopaedic management.

 As this review selected for English-language articles published 
after 2008, selection bias may be present. It is important to 
acknowledge that five of the studies included relate to Australian 
services, with four of them relating to a single service (the QTS), 
meaning that these results may not in fact be generalisable to other 
services. Finally, all included studies were retrospective, resulting in 
possible selection and recall bias.

Conclusion

 Telemedicine can and does play an important role in providing 
paediatric surgical services, particularly in areas that are as 
geographically vast as Queensland and Western Australia. Where 
local staff are adequately trained and experienced, diagnoses made 
via telehealth have a high level of concordance with those made FTF 
and pre-operatively. Telehealth services can also cover a wide range  

of paediatric surgery subspecialties. This has important ramifications 
for paediatric surgical services worldwide, with the potential for 
evidence-based efficient systems to be implemented within and 
between countries, facilitating delivery of services in low-resource 
settings where paediatric surgical services may not be otherwise 
available.
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