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Artificial intelligence (AI) is increasingly influencing orthopedic practice by improving
diagnostic accuracy, surgical planning, and research efficiency. Despite these advances,
the adoption of Al-based tools in routine orthopedic workflows remains limited due to
the technical expertise and financial resources traditionally required for software
development. Most orthopedic surgeons possess strong clinical and analytical insight but
lack formal programming knowledge, creating a gap between clinical needs and available
digital solutions. Recent advances in Al-driven no-code platforms offer a promising
solution to this challenge. These platforms allow clinicians to develop customized
clinical and analytical tools using natural language prompts and intuitive graphical
interfaces, eliminating the need for conventional coding skills. By clearly defining a
clinical problem and specifying desired inputs and outputs, surgeons can conceptualize
and generate functional applications tailored to their specific requirements. In
orthopedics, such tools have potential applications in radiological measurements,
deformity analysis, preoperative planning, and research data analytics, particularly in
resource-limited settings where access to commercial software is restricted. No-code Al
development democratizes technology by reducing costs, accelerating tool creation, and
enabling surgeon-led innovation. However, the reliability and safety of these tools
depend on appropriate clinical validation and human oversight, as Al-generated outputs
are influenced by data quality and prompt clarity.

INTRODUCTION advances into everyday practice often requires substantial
software development expertise. Most orthopedic surgeons

Artificial intelligence is rapidly transforming medicine by ~Dave deep domain knowledge but typically lack program-

enabling more precise diagnostics, personalized treatment ming skills, creating a barrier between clinical insight and
planning, and improved patient management. A recent re- technical implementation. This is where artificial intelli-

view found that Al is driving a “transformative shift” in 8ence and its recent advances bring about tremendous
change.

orthopedics, particularly by enhancing preoperative plan-
The no-code Al programmers help to build tools and

ning, intraoperative navigation, and postoperative care
(Han et al. 2025). For example, deep learning algorithms Programs to curated uses using prompts and graphical in-
can now assist in fracture detection, implant alignment, terface rather than cryptic codes. In essence, a surgeon can
and patient outcome prediction, contributing to more ef- describe the desired functionality or input/output require-

ficient and accurate care. However, translating these Al Ments, and the platform generates the underlying appli-
cation. Such no-code platforms have already been demon-
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PROBLEM

—

Eg : Need to plan open wedge
distal femur osteotomy

Conceptualize the tool or app
which uploads a scannogram
and do the correction

DEVELOPMENT

CONCEPTUALIZE

Provide detailed prompt with
laid out parameters to the
LLM (eg: ChatGPT) to develop
the app

=

Fig. 1. Workflow depicting surgeon-led development of a no-code Al application from clinical problem

identification to prompt-based tool creation.

strated in healthcare. For instance, a study on
hematopathology showed that medical professionals could
use a free web-based no-code Al tool (Google’s Teachable
Machine) to train a model that accurately classifies blood
cell types, even without coding experience. The authors
noted that these tools “help transcend the computing-
healthcare boundaries and harness the power of AI” to im-
prove patient care (Hoseini and Dewar 2024).

Similarly, orthopedic surgeons come across a lot of sce-
narios where there is a need for a tool for a particular
custom function. These developments point to a practice
where orthopedic surgeons can directly craft apps and an-
alytical tools using the power of Al by specifying require-
ments in plain language, rather than relying on dedicated
software teams. The following sections examine the prac-
tical applications and implications of this no-code trend in
orthopedics.

APPLICATION IN ORTHOPEDIC RESEARCH AND PREOP
PLANNING

Artificial intelligence-powered no-code application devel-
opment can support a wide range of orthopedic applica-
tions. As orthopedic surgeons, we are well-versed in the
principle of all procedures and accurate planning is the cor-
nerstone of successful surgeries. Unfortunately, exposure to
state-of-the-art tools and applications may be limited due
to a lack of exposure and financial constraints.

This prompt-based technique for developing tools can
assist surgeons in various ways. For instance, a surgeon, es-
pecially in a low-resource setting, may not have access to
an application that can assist in planning a distal femur os-
teotomy or a high tibia osteotomy. The implementation of
Al in developing these tools can provide the surgeon with
sophisticated planning and analytical tools.

This process begins with a problem that the surgeon
encounters in daily practice. First, the problem must be
clearly defined. The surgeon visualizes a solution for it and
provides clear prompts to the publicly available large lan-
guage models. The more detailed and clear the prompts are,
the better the results. The Al will generate code for the tool
that the surgeon has conceptualized.

This code can be obtained in various formats, such as
HTML or Java, and can be copied to a compiler available on-
line or built into the LLM to display the results.

There is room for customization and error correction,
as the required changes can be typed out in the prompts

rather than modifying the base code, which requires coding
expertise.

The final product is a tool that can be utilized for precise
planning of distal femur osteotomy. The process has been
simplified to upload a standing scannogram, determine the
osteotomy level, and employ a slider to adjust until the me-
chanical axis is aligned normally and the required correc-
tion is achieved.

There are many such applications where the surgeon
takes the lead seat of visionary, designer, and planner; the
AT will produce the vision. Another example is shown in Fig
5 where a tool to measure anterior bowing of femur is de-
veloped for the radiological analysis.

DISCUSSION

This article discusses the application of our no code app
development in use for orthopedic surgeons and to show
working prototypes. This is a cost-effective and accessible
method for creating tools tailored to orthopedic needs.
Similar tools or applications can be conceptualized and de-
veloped by simply typing them out. This eliminates the
need for a code developer or expensive subscriptions for
applications. The utilization of no-code app/tool develop-
ment presents a solution for orthopedic surgeons and res-
idents to have access to custom-made tools. It will enable
them to plan, create unique models, and share ideas and
solutions. By lowering reliance on specialized IT staff, these
solutions save money and allow limited budgets to go fur-
ther. In effect, surgeons become their own “developer” sim-
ply by defining problem statements or data relationships in
natural language. This democratization of app-building has
been likened to the “democratization of AI”: enabling clin-
icians to create and deploy Al applications without exten-
sive technical overhead (Lee et al. 2024). The No-code app
development increase accessibility. Clinicians with mini-
mal computer skills can harness advanced technologies. For
example, cloud-based no-code systems handle computa-
tional tasks remotely, so the surgeon only needs an internet
connection, computer and browser. In effect, orthopedic
clinicians can iterate on app designs by simply describ-
ing the functionality, which bridges the gap between clini-
cal insight and digital implementation (Hoseini and Dewar
2024).

These platforms thus bridge the gap between domain
knowledge and software (Paul 2024). Traditionally, an or-
thopedic surgeon with an idea (say, a novel risk score cal-
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Osteotomy correction planning tool for knee deformities

write a program for osteotomy correction on xray for genu varus and
genu valgum surgery. Upload a scannogram, mark one line , draw
another line and shows the angle between them. Cut and pivot the
image through the line as an osteotomy. Make a option always to draw
a mechanical axis between 2 points

Fig. 2. Natural language prompt used for Al-assisted development of a no-code osteotomy correction planning

application.

import React, { useState, useRef,
import { Upload, Ruler, Scissors,

useEffect } from
RotateCw,

‘react’;

Download, Trash2 } from 'lucide-react

export default function OsteotomyPlanner() 4

const [image, setImage] =
[Llines, setlLines] =
[currentLine, setCurrentLine] =
[mode, setMode]
[mechanicalAxis,
[osteotomyLine,
[pivotAngle, setPivotAngle] =
[osteotomyActive,

const
const
const
const
const
const
const
const canvasRef =
imageReFf

useRef(null) ;

const useRef (null);

useStateCnull);
useStateCl[1);
useState(null);
useState('lLine" d
setMechanicalAxis]
setOsteotomyLine]
useState(D);
setOsteotomyActive]

= useState(null);
= useState(null);

useState(false);

K Osteotomy Planning Tool

Genu Varus & Genu Valgum Correction Planning

.i, Upload Scannogram X-ray

Fig. 3. User interface of an Al-assisted no-code application developed for radiographic osteotomy planning. Code

wrote by the Al is also shown

culation) would need to convey it to a software team via
specifications or wait for funding to build it. With no-code
Al, the surgeon can prototype it directly. For instance, to
analyze research data, one might prompt “correlate patient
BMI with implant loosening,” and the platform could gen-
erate regression analyses or graphs. The tool translates

medical language into data queries and code behind the
scenes. This tight linkage ensures that the tools closely re-
flect clinical needs and reduces miscommunication (Dit-
trich et al. 2023).

All these are developed under human oversight and es-
sentially extend the expertise of the surgeon into an app.
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& Osteotomy Planning Tool Correction Angle: -13°

Claude content
Genu Varus & Genu Valgum Correction Planning

Varus +30°

& Download Plan

[ Clear All

.L Upload Scannogram X-ray

X Measure Angle Lines

<y Mechanical Axis

& Osteotomy Line

Correction Angle: 0°

Valgus -30° Varus +30°
o4, Download Plan
[ Clear All

Fig. 4. Using the osteotomy tool to correct the deformity and finalize the angle of correction. Mechanical axis is
drawn after correction in blue dotted line.

Appisx indexgjsx indexchtm! package json i g / a486gwor? 4 & e - :

T import React, { useRef, useState, useEffect } from "react”;

2 .

3 /7 Single file React comonent (Tailuind €55 assuned avettante 0 e ANEerior Femoral Bow Calculator
4 // Exports a default App component that provides

30/ title and patient demographics box Patient demographics

6 / image upload from computer XYz 29 MALE

7 - click-to-place 3 points (with undo and reset) Upload Image

8 // - ability to drag placed poin choose File [l 10, 32/F pea

9 // - caleulates circuncenter, radius and central angle (and converts Instructions: Upload a lateral femur radiograph. Click to place three points (proximal, apex, distal). You can drag points to refine. Use Undo or Reset as needed.
10

11+ export default function App() {

12 const canvasRef = useRef(null);

13 const imageRef = useRef(null);
14 const [imageSrc, setImageSrc] = useState(null);
15 const [imgDrawMeta, setImgDrawMeta] - useState(null); // {sx, sy, sW

16

17 const [demographics, setDemographics] - useState({ name: "*, age:
18 const [points, setPoints] = useState([1); // [{x,y} canvas coords]
19 const [dragndex, setDragIndex] = useState(null);

20 const [center, setCenter] = useState(null);

21 const [radiusPx, setRadiusPx] = useState(null);

22 const [centralAngleDeg, setCentralAngleDeg] = useState(null);
23 const [scaleMwPerPx, setScaleMmPerPx] = useState(""); // user-provid
24 const [canvasSize, setCanvasSize] = useState({ w: 900, h: 600 });

25

26 / Helper: draw everything

27+ useEffect(() = {

28 draw();

29 }, [imageSrc, points, center, radiusPx, centralAngleDeg, imgDrawMeta

30

31+ function handleFile(e) {

32 const file = e.target.files?.[0];

33 if (1file) return;

34 const wrl = URL.createObjectURL(file);

35 const img = new Image();

36~ ing.onload = () = {

37 imageRef .current = img;

38 setImageSrc(url);

39 // compute draw meta for fitting image into canvas while preserv

40 const canvas = canvasRef . current; Tools

41 const ow = canvasSize.w; Undo  Reset

42 const ch = canvasSize.h; Scale (mm per pixel)

L const 3cale - Math.min(ow /- ing.width, ch'/ img.height); If you know the real-world scale, enter mm per pixel to convert radius to mm. Leave blank to use pixels only.
44 const drawh = img.width * scale; Roxlls

45 const drawd = img.height * scale; Points placed: 3/3

46 const offsetX = (cw - draw) / 2; Central angle: 10.10°

47 const offsetY = (ch - drawh) / 2; Radius: 245040 px

48 setImgDrawMeta({ drawh, drawH, offsetX, offsetY, scale }); Center coords: 2844.2, 518 6

49 setPoints([1); Notes:

50 setCenter(null);

51 setRadiusPx(null); « Click the image 0 place up to 3 points (proximal — apex — distal).

52 setCentralAngleDegCrull); * Resulting central angle is the arc angle (degrees) for the circle fitted through the 3 points. o )
53 0 «+ Radius conversion requires an accurate mm-per-pixel value: image resizing on display will affect this if scale isn't matched

Fig. 5. App developed by AI model to calculate the anterior femoral bow

While no-code Al tools simplify creation, the resulting trained (Langerhuizen et al. 2020). The Al facilitates the ex-
models and apps are only as good as the data and prompts pression of the surgeon’s vision into a functional applica-
provided. Al systems can err or exhibit bias if not properly tion. Surgeons must validate these Al outputs against their

Journal of Orthopaedic Experience & Innovation 4



No-Code Al for Surgeons: Bridging Clinical Insight and Digital Tool Development—A Conceptual Perspective

judgment and evidence (Hashimoto et al. 2018). Regulatory
bodies have also emphasized that Al in healthcare should
be used under professional supervision. Any clinical deci-
sion support app built without code still needs to be evalu-
ated like a medical device and be used with proper clinical
knowledge. In summary, no-code does not obviate expert
oversight; it merely relocates it to the app-design phase,
where the surgeon must carefully specify criteria, review Al
logic, and monitor outputs.

CONCLUSION

No code Al assisted app development holds great promise
for orthopedic surgeons and residents by empowering them
to rapidly create specialized clinical and analytical tools
using simple language prompts. They leverage the latest
in machine learning and generative Al while removing the
traditional coding barrier. In practical terms, orthopedists

can build custom tools for image interpretation, surgical
planning, data management, and patient engagement that
closely match their workflow. This democratization of dig-
ital innovation has the potential to reduce development
costs, accelerate research, and spread Al benefits to re-
source-limited settings.

However, this new paradigm also underscores the need
for education and governance. Orthopedic surgeons should
receive training on Al fundamentals and no-code tools,
and institutions should develop protocols for validation and
quality control. By coupling clinician expertise with acces-
sible Al tools, the field can achieve more rapid innovation
while maintaining patient safety. With prudent oversight,
no-code Al can bridge the gap between clinical insight and
digital solutions, ultimately advancing personalized ortho-
pedic care.
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