
Leveraging Artificial Intelligence in Radiology: Performance Evaluation of General 
Multimodal Large Language Models in Nasogastric Tube Placement

Objective
• Large multimodal models (LMMs) represent a paradigm 

shift in artificial intelligence, integrating visual and 
audio inputs with natural language processing to tackle 
complex tasks.

• Despite their impressive capabilities, their performance 
in domain-specific tasks remains unexplored.

• This study evaluates the performance of general LMMs 
in assessing the positioning of nasogastric tubes (NGTs) 
on chest X-rays (CXRs).

Materials and Methods
• 30 CXRs from the RANZCR CLiP CXR dataset
• 3 state-of-the-art LMMs used to assess accuracies of:

• (i) Detecting presence of NGT 
• (ii) NGT positioning

• Compared with the performances of:
• 2 interns and 2 consultant radiologists

Conclusion
- While general LMMs show promise in identifying the presence of NGTs on CXRs, their ability to accurately determine 

NGT positioning is currently limited and falls short compared to both interns and consultant radiologists.

Results

Human Comparison
• Interns and consultant radiologists significantly 

outperformed all 3 LMMs in discerning NGT position 
with accuracies of 0.90 and 1.00 respectively (P<.001)
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NGT Detection 
Accuracy 

NGT Positional 
Assessment

LMM
Simple Few-

Shot
Simple Few-

Shot

GPT-4o 0.80 0.90 0.55 0.55

Gemini-1.5-
Pro

0.87 0.83 0.50 0.53

Claude-3.5-
Sonnet

0.83 0.80 0.50 0.56

GPT-4o response
This chest X-ray shows a nasogastric tube that is not in the correct position. 
The tube does not follow the expected path down the esophagus and into the 
stomach.
Key indicators that the nasogastric tube is incorrectly positioned include:

• The tube does not descend along the esophagus.
• The tube does not pass through the diaphragm.
• The tip of the tube is not located within the stomach.

In this X-ray, the tube appears to deviate from the expected anatomical path, 
indicating incorrect placement. It is critical to reposition the nasogastric tube to 
ensure it functions correctly for feeding, medication administration, or gastric 
decompression and to prevent potential complications.

Input CXR NGT Positional 
Assessment

LMM
Simple 
Prompt

Few-Shot 
Learning

GPT-4o Yes No

Gemini-
1.5-Pro

No No

Claude-
3.5-
Sonnet

No Yes

Prompt

Role: Radiologist
Task: Analyze a Chest X-Ray 
(CXR) to assess the nasogastric 
tube (NGT) positioning.
Instruction:
Identify if a NGT is present.
Determine if the NGT is correctly 
positioned.
Response: Provide a precise 
"Yes" or "No" for  each step.

Example: Inappropriate NGT Position

Input CXR
Teaching LMM: Few-Shot Learning
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