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Introduction & Background

Nasogastric tubes (NGTs) are commonly used in clinical practice for hydration, nutrition,
and medication delivery. Ensuring correct NGT placement is critical, as use of a
misplaced NGT can be fatal and is considered a serious ‘Never Event’ by National Health
Service (NHS) standards.

Chest radiographs are used to assess NGT position in cases where pH evaluation is
iInconclusive. However, timely reporting is variable due to a shortage of the radiology
workforce, which can lead to delays in patient management and potential harm despite
the national safety measures in place.

We evaluated the performance of an Al tool (Annalise CXR v2.3) in the identification of
unsafe NGT placement on chest radiographs, to assess the feasibility of automated
reporting of NGT examinations in the future.

Methods

Adult NGT chest radiographs performed between 16/01/2023 to 31/01/2024 were
retrospectively analysed. All radiographs were formally reported by a consultant
radiologist or reporting radiographer, as well as being screened by the Annalise software.
The authorised reports were used as the reference standard and compared to the Al
output. NGT placement was classified as either “safe” or “unsafe”. In instances where the
report was not clear or there was a discrepancy between the Al output and the authorised
report, a reporting radiographer and consultant radiologist acted as the arbitrators by
retrieving the images and determining the safety of NGT position.

A NGT was classified as “unsafe” if the tip was in the airway, oesophagus or at the
gastro-oesophageal junction (GOJ) but not beyond it. A “safe” NGT was assigned to any
report that described the NGT tip as being projected over the stomach or passing distal to
the GOJ.

NGT placement that was considered safe by both the authorised imaging report and the
Al product was considered a true negative. Those flagged as unsafe by the report, and
suboptimal by the Al product were considered true positives.

81 reviewed due to report not clearly
meeting study criteria for “safe” NGT

8 Excluded from analysis after 2x
consultant/radiographer review

99 Excluded:
40 (paediatric cases)

19 (Al failed to return result)

1674
Radiographs referred for
evaluation of NGT position

1615 1608
Radiographs included Radiographs included in analysis
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Results

1608 NGT examinations were analysed, and 559 discrepancies occurred where the
authorised report did not agree with the Al output. The sensitivity, specificity, positive and
negative predictive values (PPV/NPV) of the Al decision tool are outlined below with 95%
confidence intervals.

Human (Gold Standard)
Al Tool Positive (unsafe) Negative (safe)
Positive (unsafe) 108 542 PPV 0.17 (0.14-0.20)
Negative (safe) 17 941 NPV 0.98 (0.97-0.99)
Sensitivity Specificity
0.86 (0.79-0.91) 0.63 (0.61-0.66)

Fig. 1
Example of True Positive — “unsafe”
NGT identified correctly by Al

Fig. 2
Example of True Negative — “safe”
NGT identified correctly by Al
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Conclusion

The Al model has a high negative predictive value (98%), indicating that the tool may be of
benefit in reassuring clinicians of safe NGT placement. However, it is more limited in
identifying incorrectly sited NGTs due to a high false positive rate and a sensitivity of 0.86
(missing 14% of unsafe NGTSs).

Given that the few false negatives may lead to ‘Never Events’ such as feeding through an
unsafe NGT, a 2% false negative rate (equating to 17 patients in this study) is still considered
unacceptably high in this context. Therefore further refining is needed to avoid ‘Never Events’
as a priority, and to reduce the high number of false positives to further benefit the service.

Why was there such a high false positive rate?

From the discrepancy cases that were reviewed, the Al tool commonly failed to identify the
full course of the NGT, leading to many being misclassified as unsafe (Fig. 3-4).
Discrepancies between the parameters by which the Al tool and human reporter classifies an
NGT as safe or unsafe — including distance of the NGT tip from the GOJ and clear
visualisation of the tip — may also contribute to misclassification.

Fig. 3

Example of False Positive — “safe”
NGT identified incorrectly as
“unsafe” by Al

Fig. 4

Example of False Positive — “safe”
NGT identified incorrectly as
“unsafe” by Al
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