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Abstract

In recent years, artificial intelligence has become a dominant force in language
translation, even in high-stakes fields such as medicine. Nevertheless, questions persist
on the accuracy and context-specific validity of Al-provided translations of medical
terms. This study aims to evaluate the quality of Al translations in comparison to those
of human professionals, focusing on linguistic accuracy, clinical appropriateness, and
adherence to medical discourse norms. It specifically analyzes the extent to which Al
tools, such as ChatGPT-4, successfully transcribe English medical terminologies into
Arabic, identifies recurrent linguistic difficulties faced in Al translation, and discuss
possible avenues to enhance the quality of translation through Al. The study draws its
conceptual foundation from Halliday's Ideational Functional Linguistics (SFL) approach
and focuses on the ideational, interpersonal, and textual functions of medical language.
The comparative qualitative analysis was undertaken using purposive sample selection of
ten English medical terms from various clinical subfields. Each of these terms was
translated by both Al and human translators and analyzed using a descriptive-analytical
approach, taking into consideration term accuracy, syntagmatic structure, grammatical
accuracy, and register appropriateness. The findings reveal that Al translations are
structurally fluent but often lack semantic accuracy, subject-specific terminological
usage, and register appropriateness. The comparison shows that human translations are
invariably superior in terms of appropriateness to Arabic clinical conventions,
particularly in procedural-to-diagnostic contexts and descriptions of pathophysiology.
The current study concludes that Al translation tools demand substantial enhancement in
accordance with exposure to specialized Arabic medical corpora, enhanced genre
sensibility, and post-editing measures. These findings have significant implications for
the integration of Al in healthcare communication and support the strategic objectives of
Saudi Arabia’s Vision 2030 in advancing Al applications in medicine. The study
contributes to the broader discourse on the responsible use of Al in sensitive domains,
advocating for hybrid translation models that combine machine efficiency with human
linguistic expertise.
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INTRODUCTION

The application of artificial intelligence (Al) in the world of language translation
has presented positive prospects to counter the challenges of translating complex and
highly technical texts with particular reference to the medical world. The concomitant
development of the type of neural machine translation (NMT) models with extensive
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language models such as ChatGPT-4 has evoked additional research into the role of Al
systems in mediating communication in healthcare environments (Stahlberg, 2020;
Ponnusamy, et al., 2022; Sun & Zhou, 2023; Ye, 2024). While the systems prove to be
competent in performing generic language translations with enhanced fluency, their
effectiveness in technical knowledge fields with particular reference to medical
terminologies in linguistically diverse and morphologically complex language varieties
such as Arabic necessitategreater exploration and discussion (Roba, 2023; Elhadary,
2023).

The accuracy of medical translations is extremely important since any
misunderstanding or imprecision might result in inappropriate treatments and
compromised patient safety (Karliner et al., 2007; Banner et al., 2019; Leonardi, 2022;
Xiaoging Mao & Thakkar, 2023; Nazi & Peng, 2024). Traditionally, this role has fallen
to skilled human translators with medical as well as linguistics skills (Azizova, 2023).
However, with the advancement in the capabilities of artificial intelligence (Al), there is
an imperative to ascertain the accuracy to which machine translation can match the high
standards of accuracy, sensitivity, and contextual appropriateness required in clinical
environments. Dahal and Aoun (2023) recognize the potential of Al to be utilized to
improve the availability of health information to multilingual populations but also point
to its shortcoming in dealing with specialist language and cultural nuances. Similarly,
Nazi and Peng (2024) highlight the efficiency of artificial intelligence for handling
clinical terminology but acknowledge notable limitations in real-world healthcare
environments stemming from accuracy and reliability issues.

The challenges are especially marked with regard to the Arabic language, which
has a diglossic nature, inflectional morphology, and high syntactic variability. The
complexities involved in translating medical literature into Arabic have been widely
documented in recent literature (Yaseen, 2013; Al-Jarf, 2018; Olimat, 2019; Almahasees
& Husienat, 2024), highlighting cases where a single English word has multiple
equivalents in Arabic, creating inconsistencies and potential miscommunications in
medical contexts. Moreover, Roba (2023), Elhadary (2023), and Nasution and Onan
(2024) argue that the highly complex grammatical structure and cultural sensitivities
intrinsic to the Arabic language are a strong basis for challenging the adequacy of Al
models trained mostly on English or Romance languages.

Systemic Functional Linguistics offers a comprehensive model of language as a
social semiotic system (Halliday, 1985). It is particularly relevant to the consideration of
language in naturalistic contexts in such areas as the translation of medical vocabulary,
in which the accuracy and appropriateness of information to context are paramount. The
model explains language in terms of three key functions: ideational, interpersonal, and
textual, thus facilitating an increased understanding of meaning-making in language as
well as language interaction with context (Halliday, 1985; Halliday & Matthiessen, 2013).
1. ldeational function; in its study of the ideational function, this work evaluates the way

different processes, agents, and conditions are represented in human and artificial
intelligence translations. A focus of this analysis is representations of actions such as
treatments and diagnoses along with key agents such as medical professionals and
patients. Knowledge of these representations is significant in its usefulness in judging
the effectiveness with which medical actions and roles are transmitted by different
agents. The work also covers the use of technical vocabulary as well as the accuracy
of term choices. The purpose of this inquiry is to examine the extent to which human
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and Al translators approach medical discourse with fidelity in regard to specialist
terms.

2. Interpersonal function; the analysis employs modality and attitude in its investigation
of modal verbs with additional implication-carrier markers of likeliness, obligation,
and suggestion in medical directives. This role shows the way in which translations
engage the communicative properties of medical texts to guide patient action and
knowledge. To examine the engagement and stance in relation to the audience and
ascertain the extent to which translations engage the reader while preserving the
instructive and directive purpose of medical texts, the interaction and stance with
respect to the audience are also considered.

3. Textual function; cohesion and coherence are essential areas of examination in the
present study that measures the way in which translations relate concepts and maintain
a logical flow. The study systematically reviews the effectiveness of such translations
to describe complex medical processes in a transparent and coherent way. Theme and
informational structures are subjected to critical analysis to identify the way in which
information is prioritized and presented in the translations. This aspect is important in
understanding the extent to which the text supports the reader in digesting complex
medical information. Detailed qualitative analysis is carried out on selected texts with
a careful comparison of the strategies used by different translations in coping with
complex medical information, with a particular focus on sensitivity to meaning, tone,
and register. This in-depth analysis supports the determination of minute differences
and flaws in Al-based translations.

The significance of studying the effectiveness of artificial intelligence in medical
translation is highlighted by national plans such as Saudi Arabia's Vision 2030, which
promotes the implementation of advanced technology in strategic sectors, including
healthcare. Pursuing this strategic transformation, the quality of medical care while
maximizing efficiency and availability through Al is seen as an essential priority. For this
reason, an understanding of the limits and capabilities of Al in translating medical content
into Arabic closely aligns with Saudi Arabia's developmental strategies and the wider
vision of elevating healthcare provision through innovative strategies.

While existing research provides valuable insights into the general effectiveness
of Al translation and the dynamics between human and Al collaborators in the context of
healthcare communication, an identifiable gap remains in comparative studies that solely
evaluate both Al and human translations of Arabic medical terms. Most previous
research, including that of Azizova (2023), Al-Jarf (2018), and Dahal and Aoun (2023),
has a tendency to either address translation problems in a range of language pairs or focus
on the educational needs and complexities of working with Al systems. Nevertheless, a
significant lack of in-depth linguistic assessments systematically and extensively
comparing human and Al translations of Arabic medical terms can be observed. To bridge
this gap, the current study offers a comparative linguistic analysis of human and Al
translation of English medical terms into Arabic. This research draws on Halliday’s
(1985) Systemic Functional Linguistics (SFL) as its foundation, evaluating translations
based on their ideational, interpersonal, and textual functions. In so doing, it identifies
particular areas where Al systems can be limited or show proficiency, thereby
contributing to the development of more accurate, register-sensitive, and contextually
relevant tools for Al translation.
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In essence, this research project aims to test the reliability of artificial intelligence
in an area in which accuracy in translation is critical and small linguistic details can have
substantive effects on patient care. Conducting this study increases theoretical knowledge
and practical improvements and offers worthwhile viewpoints to health practitioners,
translators, policymakers, and creators of Al language software. The implications go
beyond simple linguistic analysis because it supports strategic initiatives regarding the
digital transformation of healthcare with the added moral obligation to promote safe and
effective communication in multilingual settings of healthcare. This study aims to answer
how accurate are Al-generated translations of medical terminology compared to those
produced by human experts in Arabic? What are the main linguistic challenges Al
translation tools encounter when translating medical terms from English into Arabic?
How can Al translation tools be improved to better handle the translation of medical
terminology into Arabic?

METHOD

The study utilizes comparative cross-sectional analysis to evaluate and compare
the quality of medical term translations by human experts with those delivered by
machine-based technology. This approach allows an in-depth analysis of translation
quality that also identifies the nuances and complexities involved in medical term
translations. The corpus of this study consisted of medical statements and segments of
diagnoses derived from authentic medical reports representing different specialties, such
as cardiology, pulmonology, hematology, pathology, surgery, and emergency medicine.
The latter were intentionally included to ensure that the study encompassed a wide range
of medical terminology and contextual uses. Overall, ten medical terms were chosen
according to three basic criteria: (1) these terms are commonly used as diagnostic and
procedural terms in medical literature; (2) these terms are well-documented to pose
difficulties when translated into Arabic due to morphological, syntagmatic, or semantic
complexities; and (3) their meanings depend on context, requiring careful interpretation
to be precisely conveyed with meaning and proper register in Arabic.

The selected terms were subjected to analysis in the context of their respective
sentences in the original literature in medicine with a focus on evaluating not only the
translation of each term individually but also the syntagmatic, semantic, and discursive
choices apparent in their embodied usage. All ten terms were translated into Arabic
through applying two approaches: (1) Al-produced translations were accessed through
the subscription plan of ChatGPT-4 to ensure exposure to the full capacity of the model
during data gathering; and (2) human translations were carried out by an experienced
translator who possesses a PhD in Translation Studies and has had in excess of ten years
of experience translating in the medical context. This dual-method strategy ensured a
comprehensive comparative linguistic analysis across the three systemic functional
variables: ideational, interpersonal, and textual.

The study undertook a comparative qualitative analysis of ten carefully selected
English medical terms in authentic medical report contexts. Each term was analyzed in
translations carried out by artificial intelligence as well as humans. The focus of
comparison was on contextual translations of the terms as opposed to their isolated forms
in order to examine the construction and retention of meaning. This research was based
in the theoretical context of Systemic Functional Linguistics (SFL) and outlined three
areas in which discussion should be explored in greater depth. Each set of translations
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was subjected to descriptive-analytical examination with a focus on factors such as
terminological accuracy, syntactic structure, grammaticality, and register appropriateness
with all areas of investigation explored in some depth. To avoid using coding or frequency
analysis, the study was based on extensive qualitative discussion centered on individual
items with supplementary context-based rationale. The outcome of this approach was a
sequence of detailed comparative observations on the linguistic, terminological, and
discursive strengths and weaknesses of human and Al translations with specific focus on
the way in which Al systems cope with the vagaries of Arabic medical terminology.

RESULTS AND DISCUSSION

Table 1. Translation of Cardiomegaly

Medical Term | Example Al Translation Human Translation
SO it il biventicuar | & U ST S e | o8] i s
dilatation Ol dl @ by pngs | niidadl @ candbe pugs pe (G152

Table (1) shows the clinical term, cardiomegaly, used in a diagnostic context,
along with its degree and anatomical connotation. The differences in linguistic variations
between the human and Al translations are considerable and in line with the aims of this
study. In the Al translation, cudadl § b awss ae (Ghe of.) Clall cx5 the term

"cardiomegaly" is translated as _all e&.x3, a term often used in colloquial Arabic contexts

but one lacking the required accuracy in medical reports. By contrast, the human
translation, il alac § pisas., better conveys the intended term by adding cuall alac

(cardiac muscle), thus ensuring fidelity to the anatomical locator denoted by the term
"cardiomegaly,” instead of implying an overall heart enlargement. This reveals the
superior semantic accuracy of the human translation, with particular attention to its ability
to express the clinical accuracy required in medical language.

The Al translation shows a tendency toward lexical generalization, with a
preference for the word cdan (heart) instead of the more technical —dal alac

(myocardium). This reflects a difficulty in properly distinguishing between general and
technical registers, a major challenge in the field of Arabic medical translation where the
choice of terminology can have significant diagnostic implications. This finding aligns
with previous research (e.g., Al-Jarf, 2018; Roba, 2023), which stresses that Arabic
medical terms often require disambiguation that Al systems struggle to provide. This
example shows the need for Al models to be trained on specialized corpora that
emphasize correct terminological norms in Arabic. Enhancing AI’s capacity to
differentiate between lay and clinical terms is crucial for advancing translation accuracy
in high-stakes fields like medicine.

Ideationally speaking, the human translation better represents the underlying
processes (sxs3) and actors (odatt alac) involved. While the Al translation conforms to

grammatical conventions, it does not capture the anatomically specific character of the
initial terms and thus might compromise on the identification of the heart muscle as an
individual clinical entity. This deviation affects the degree to which experiential meaning
in this case, the medical ailment can be transferred. Both translations take a modality-
neutral approach since modality has successfully been neutralized in order to conform to
report standards. However, the human translation has a slightly more formal register
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(sl VS. 1) in congruence with standard conventions in Arab medicine, thus

improving its professional utility and clinical usefulness. Cohesive ties are maintained in
both renditions; however, the human rendition shows a higher level of consistency in its
lexis with standard Arab medical vocabulary. The systematic ordering of information,
from the illness to the extent and then to the involved anatomy, is organized in a way that

better conforms to Arab medical conventions.
Table 2. Translation Of Arteriosclerotic Heart Disease
Medical Term Example Al Translation Human Translation

Arteriosclerotic | Arteriosclerotic heart | aLaul _al oy | ibiadll e @l cdall e
heart disease disease, multifocal, severe | ~
b yad) Sumie (Hliyad! D5l suaieg douds ((Hlyad)

The term "arteriosclerotic heart disease™ involves a multifaceted designation with
modifiers to indicate distribution (multifocal) and severity (severe). Each translation
attempt aims to preserve these components in the Arabic language; however, significant
differences emerge regarding their effectiveness in conveying the technical and functional
connotations of the original term. The Al-provided translation . b,sdi qlail cdall .

kg sl saate ShOWS a simple lexical rendering; however, it shows formalistic word order
and clumsy syntax. For example, the placement of "..zy" at the end distorts the
grammatical flow inherent in standard Arabic sentence syntax. More importantly gl
Jusadl although seeming technical in its individual parts, suffers from syntactical

imprecision since it constitutes a compressed noun sequence lacking the connecting
elaboration typical of medical Arabic. By contrast, the human translation gl sl .

23l saates wid (Lyadl ladll e€NjOys semantic clarity and coherence with greater
effectiveness. The phrase b, cladll e mldl cONVeys causality and etiology effectively

and thus improves comprehensibility while conforming to conventions in Arabic medical
language. Moreover, the ordering of ,sJ1 suaies wuas cONforms to Arabic conventions in

enumeration of the adjective and thus maximizes readability while maintaining correct
diagnosis accuracy.

The Al poses a particular challenge because it analyzes "arteriosclerotic heart
disease" as a string of compounds and doesn't explain the correlation between the disease
and its causes. This is because the Al has problems in dealing with noun-noun
collocations effectively and converting them well into natural clause-based expressions
in Arabic; this is a typical challenge one would encounter in translating specialist
literature into morphologically complex languages like Arabic (cf. Roba, 2023; Al-Jarf,
2018). Second, the adjective ordering in ..xs,5d1 saaxe Violates the expected collocation

conventions in Arabic, in which distribution descriptors are generally placed in front of
descriptors of quality relating to severity. This example shows that it requires the Al
translations to include the capacity to perform syntactic re-arrangement in accordance
with the Arabic's subject-object-verb pattern and preferred noun-adjective structures.
Second, the Al would be helped if it received wider training on Arab medical corpora to
better grasp collocation patterns in addition to clinical terminology and in etiological
descriptions in medical contexts.

The human translation better realizes experiential meaning by shifting from the
noun phrase to the relational clause L&l ol oo @t thus successfully capturing the
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etiology of cardiovascular disease. By contrast with the Al translation, which reads as
correct but uses a short structure tending to subvert ideational purpose on grounds of
insufficive clarity in representing relationships between concepts (disease, cause, extent,
and severity), the human translation employs a formal and explanatory style in line with
medical discourse conventions. The use of the phrase " 5/ saazes was™ is also in line with

clinical vocabulary widespread in the Arabic language, avoiding the prospective semantic
imprecision or stylistic contortion involved. Besides, the human translation exhibits better
text cohesion and logical flow of information. The disease > cause > extent/distribution
sequencing conforms to a traditional planning schema in medical reports found in Arabic.
In contrast with this natural sequencing in a clinical context, the word ordering in the Al
renders thematic coherence impossible to achieve, with deleterious consequences to

reader understanding.
Table 3. Translation of Pulmonary Edema

Medical Term | Example Al Translation Human Translation

Pulmonary “"_Fhe pulmonary parenchyma is Fatiey (iimh L)l mead | odixd @addndl 4,0 powd

edema diffusely ~ congested and . ) .
edematous” e Sy pane JSdo pdsihy

The diagnostic statement encapsulates a description of a pathological state of the
lungs with anatomical specificity (pulmonary parenchyma), and extent and character of
the pathology (congested and edematous), to both of which it gives prominence. Both
Arabic translations show considerable differences in terminological precision, linguistic
register, and contextual appropriateness. The Al translation s&iia J€ ) zaniag chazms 25,0 g

uses the generic term zaw. (swollen), which falls short of clinical precision required by
the term edematous. Further, a3 zws (lung tissue) is correct but does not convey the

anatomical specificity entailed in the original phrase pulmonary parenchyma. While the
Al translation increases the language accessibility to some extent, it does so to the expense
of clinical precision required in medical narration. However, the human translation g

e S pdgihs iz adiddl 25,01 Shows an upgraded level of terminological accuracy. The
term il (parenchymal) is a direct equivalent to the original technical term and hence
preserves consistency with standardized Arabic medical vocabulary. Besides, 35w is an
exact equivalent of edematous and thus retains the pathology context. The phrase s
e~ IS @ more natural and medically fitting rendition of diffusely than the Al version sy
4. This example demonstrates key challenges to Al technology like ChatGPT-4 in

translating technical medical content. A key issue has to do with the choice of technical
terminology, in which the Al has a preference for colloquial vocabulary like zaw. over

more clinically accurate options like »3sz that can compromise clarity in a professional

context.
Second, the translations themselves lack anatomical accuracy based on the
exclusion of complex terminology like .3 due to their low frequency in generalized

training corpuses. A final issue is one of register appropriateness: although the translated
text is adequately clear, it is inappropriate in a formal register generally expected in
medical writing. Overall, these issues serve to emphasize weaknesses in Al to follow
domain-specific criteria and sensitivity to registers in translating medical descriptions into
Arabic. To correct these shortcomings, it is essential that Al tools are trained on corpora
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of Arabic medical content that expose them to standard professional vocabulary.
Additionally, Al tools should be set to detect conventions specific to registers, including
the recognition of situations in which formal clinical vocabulary is required versus
straightforward vocabulary.

The experiential connotation related to the term pulmonary parenchyma,
congested, and edematous is better maintained in the human translation. The phrase
4l and a3410 precisely capture the distinct referents and criteria established in the

original document. In contrast, the Al version settles into a generic interpretation that
threatens compromise of the semantic accuracy of the medical diagnosis. The human
translation conforms to the expected tone used in medical literature and thus ensures
objectivity as well as technical accuracy. The use of zau. by the Al degrades the formal

character and inadvertently makes the diagnosis less credible. This shift in register can
undermine the authoritativeness and gravitas required of medical reports. The human
translation enjoys superior cohesion of text as well as structural clarity. The structural
pattern (anatomical term — condition 1 — condition 2) mirrors the structural pattern
found in the original document. TheBushraing esas JSss successfully achieves a natural

flow and stress pattern while the use ofwve ,aiw JSis oas In the Al version reads

linguistically flat and inappropriate to technical writing.
Table 4. Translation of Contusion
Medical Term | Example Al Translation Human Translation
Contusion Multiple mentions such Loy rdie ablal Bue | cAilesyl BeuS e oyl Sue
« 1 ntusion,” .
i;ainfu;}i)ni ggn:?lzign}’ JAal Loy Lsy's SAsler)l | WeaSy  amaly Lny &S
and “abraded red-black- | -clagusliams Aog,ms Lsy"s | cloguws sleam Oledl dmgymd
purple contusion”

Wilsz)| ERPESIP
The sentence in Table (4) above comprises an elaborate list of the different types
of injuries noted in clinical and forensic situations. The word "contusion™ is used with
varying qualifiers that denote surface and colour. The effectiveness of the translation
depends on the accurate use of medical vocabulary, clear identification of colours, and a
syntactically coherent final ordering of the listed items. The Al-produced translation
employs the word ., to refer to the word “contusion,” which is although common in

everyday situations is not commonly found in the formal medical register. In contrast, the
human-rendered translation prefers using w.s, which is the conventional and formal term

used in medical Arabic environments. In addition, the Al's use of colours in hyphenated
syntax (as! g>i-cls4-s1,e) iMitates English punctuation to create a construction that feels

unidiomatic in Arabic syntactic rules. The human translation corrects this syntactically
jarring construction and increases clarity and linguistic consistency by inserting st

before the list of colours.
This example explains a number of serious issues related to Al translations of
medical terms in Arabic. First, the preference for «, over w.s by the Al demonstrates

terminological incompatibility with clinical practice. In addition, the Al struggles to
produce coherent lists and use proper punctuation in Arabic, leading to structural issues
within the translated documents. Finally, while the intended meaning is preserved, the
stylistic register defaults towards colloquial rather than formal professional discourse that
is crucial in medical or forensic reporting. Together, these shortcomings demonstrate a
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broader limitation in Al systems for their generic lexical and syntactic choices, even in
specialized areas like injury documentation and morbid description. The noted limitations
show that there is a need for improvement in translation software to ensure greater
accommodation of preferred terminologies within the discipline, particularly in forensic
or medical reporting. The inclusion of Arabic corpus data from medical and judicial
sources would support Al's ability to conform to appropriate registers and terminologies.
Finally, polishing punctuation conventions and phrase structure restrictions in Arabic
would improve both syntactic fluency and general readability.

The human translation better communicates the experiential meaning of the
original. By using the term w.s, it is adjusted to fit the standards of medical language

more closely. The phrase al g=5is clagws clre> o1l Detter conveys the complexity of the

described injuries than the hyphenated listing done by the Al. Moreover, the human
translation conveys the shades in appearance (e.g., a~3,=4) in @ smoother way. Despite an

attempt to be objective in both translations, the human one has a sense of greater gravity
and precision, traits expected in medical or post-mortem reports. The almost-informality
and less standard words used in the Al one somewhat take away from its professional
tone. The human translation shows better cohesion and coherence in addition. The
repetitive use of w.s ensures coherence and preserves the structure of the original piece.

In contrast to this, the sporadic punctuation and varied structural components in the Al
one undermine the desired flow and continuity found in the work of a professionally

written report.
Table 5. Translation of Petechiae

Medical Term | Example Al Translation Human Translation
Petechiae No faci?l, oral ol dzoll dadaai culasiam s ¥ | ol dagll 3 A5 ciliiad uzgs Y
mucosal, or TR . T T . . .

The statement in Table (5) above illustrates an idiomatic medical formula
commonly encountered in clinical or forensic reports. It identifies the absence of a certain
pathological sign (petechiae) on three anatomical locations. Accuracy in vocabulary and
use of contextually specific lexis are crucial in communicating both the pathologically
specific sense and formal register of the original text. The Al translation adass class asges¥

Lexalll ol @all Jolill cLaadl of 4xgdl 3" i semantically accurate; however, it is lacking in
terminologically correct vocabulary. adas =t is a descriptive translation of petechiae

(literally: pinpoint hemorrhages), which might be suitable to use with a layman but less
used in clinical Arabic medical discourse. The human translation a>sll § a5 liws azgs¥

Lexilll o sgeddl Joliell oLaall of COrrectly employs .5 «liws as an accepted term in Arabic

clinical writing to describe petechiae, thus being more professional in a diagnostic
context. Again, the phrase gseall Jlell cLaadt shows a more clinically reasonable

construction than the phrase eall Jslxll .Listl in accordance with the collocation

conventions of medical writing in Arabic. The translation shows an exemplar of Al's
inability to prioritize domain-specific terminology. Rather than resorting to the standard
medical term asy wlaa, the Al opts for a descriptive take that, although semantically

correct, lacks professional depth. The addition of eat in the AI’s phrase (caU) also indicates
dependency on syntactically generic templates rather than on conforming to conventions
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of medical phrase construction in vocabulary to include the small but significant
anatomically specific determinatives in medical vocab. This indicates a greater issue in
Al’s abilities to negotiate clinically relevant vocabulary and Arabic compound noun
construction in clinical texts.

This example supports the importance of developing artificial intelligence
systems by adding specialized medical Arabic corpora that prioritize formal,
internationally accepted terminology. Al models should be equipped with the capacity to
go beyond simple understanding of the literal sense; they should be able to recognize
contextually appropriate synonyms with which clinical practitioners would be familiar.
The effectiveness of Al in effectively translating such highly specialized words as
petechiae depends on its ability to distinguish between usage in everyday language and
clinical use and to express this in real-time formulations appropriately.

The experiential explanation of the sentence shows the lack of a specific clinical
sign in different areas. The use of as3 «liws in the human translation is better suited to

conveying this implication since it has an immediate reference to the established medical
term. By contrast, the use of adaas «laszs by the Al introduces an interpretive element liable

to cause clinical or forensic confusion. Both translations are neutral in tone and factual in
their character in accordance with clinical reporting. However, the vocabulary in the
human translation is preferable to the professional tone expected in medical discourse.
While grammatically correct, the Al's usage is less assertive in their clinical context and
is liable to affect their perceived credibility. The human translation also has greater textual
coherence through grammatical pattern standardization in all areas of anatomy. The Al
text fails to accomplish this. In addition, the addition of the adjective gsatt in the human

translation allows for a more coherent syntactic flow and is in greater accord with

conventional Arabic medical discourse conventions.

Table 6. Translation of Sickle Cell Trait
Medical Term | Example Al Translation Human Translation
Sickle cell trait | “This quantitative result is | | 2SI Zxdidl sda wdd | Jl 2SO dmdidl sda add

indicative of sickle cell A ) . . . .
trait” — under Comments in EAESINEUED [P PONKY TN B WESTY R TEE 3| R PUMEE )

the autopsy findings (e | sl (o, Jols)
The statement in Table (6) contemplates a formal data-driven role in the fields of
pathology and forensic reporting, specifically in the context of laboratory findings
explanation. It is essential that the Arabic term explains the genetic status clearly in order
to avoid confusion with its severe counterpart, sickle cell anemia, with consideration to
both clinical accuracy and term usage in historical context. The Al-proposed translation
10 almil| dlsed! 2o 3929 ) eIl il sda 443 1S linguistically accurate and clinically relevant.

This translation uses the term ad=u! alatl e as known within the Arab vocabulary

equivalent to sickle cell trait. However, this translation would incidentally prove to be
confusing to lay readers who are not equipped with the knowledge to distinguish between
the trait (carrier state) and related clinical illness (anemia). By contrast, the human
translation (il adsdl oo,k Jul>) duleill Adsedl Lo 3929 JI 2eaSIl 2= didl sda 45" adequately
solves this issue by adding the explanatory parenthesis "(adz=ul adall 4o, Jols)." This extra

information not only explains the initial sentence but also sustains the meaning of the
message with added interpretive assistance, which is particularly needed in forensic

Vol. 9 No. 1/ January 2026

Copyright © 2026, This is an open access article under the CC BY-SA 4.0 license
(https://creativecommons.org/licenses/by-sa/4.0/)



IJAZ ARABI:Journal of Arabic Learning

D O :10.18860 /ijazarabi.v9i1.32531

ISSN(print): 2620-5912 |ISSN(online):2620-5947
ejournal.uin-malang.ac.id/index.php/ijazarabi/index | 21
writing such as autopsies in which accuracy in genetic and diagnotic vocabulary is crucial.
This illustration shows that while artificial intelligence might be technically correct in its
translation, it can be insensitive to context. The word ad=u! adxl aew IS COrrect; however,

it assumes that the reader will interpret it correctly, which is a significant hazard in cross-
disciplinary writing such as autopsy reports. Al lacks an element of discursive flexibility
to anticipate whether an explanation or parenthetical clarification would be needed,
particularly with regard to genetic vocabulary, which can be lacking in identical clarity
in Arabic.

This indicates a broader problem: Al often falls into a simplistic one-to-one
correspondence model with an insufficient consideration of the reader's perspective or the
accuracy of interpretive conclusions, both of which are crucial in medical and forensic
reports. To compensate for this weakness, the Al systems would be required to include
interpretive pointers and qualified language in cases in which medical terminology might
have multiple connotations (e.g., trait versus disease). Having domain-specific post-
editing procedures or teaching Al models to recognize cases in which clarification would
be clinically or legally relevant would significantly improve the quality of the output.
Both translations attempt to present an analysis of quantitative data in relation to a
medical-genetic deficiency. The Al translation focuses on the experiential role of the
content, while the human translation focuses on the ideational role by explaining the
relevance of the quality in the context of a carrier—a stylistic approach better suited to
the communication demands of an autopsy report. The human translation increases reader
engagement and accuracy of interpretation through the proactive clarification of areas of
confusion and bringing them into focus. The Al translation makes use of formal and
abstract phraseology and fails to capture the attitudinal nuances that would avoid
confusion with respect to the assertion. The human translation aids in coherence and
readability through parenthetical explanation. This process better prepares the reader to
accept the intended meaning of the term in accord with the standards of forensic linguistic

accuracy, where the absence of ambiguity is of paramount consideration.
Table 7. Translation of Thoracostomy
Medical Term Example Al Translation Human Translation

Thoracostomy | “Thoracostomy ¥ ssall Cispatd 2l 34 | ol slaldl chiatl Gue 38
incision (3.6 cm...)" T o )
and again on the left ol 3 &3l B9 (M Slas 519 ‘(M ¥, S5l gud!

chest sall ope yaun ¥l el o ¥l ol 3
The term "thoracostomy" connotes both operative and postmortem documentation
procedures. Thoracostomy in this context is an incision in the chest wall to drain pleural
contents, which are possibly air, fluids, or blood. The correct Arabic translation should
maintain the technical accuracy and procedural meaning inherent in the original term. The
Al translation of "juall e ;¥ coladl § 30 5y (pue T71) sosall Chspad] 2> 32" 1S
grammatically correct; however, it uses the imprecise and colloquial term " casyail &1, 34
saall” Which might imply evacuating the whole chest instead of precisely dealing with the
pleural contents (blood or air). For this reason, the clinical purpose of thoracostomy in
this translation is lost because it is based on terminologically vague language. The human
translation ",uall fe sl coladl § diles 31y ,(pae ¥51) il gl o1 elgedl cispiaid gyiu0 34" Clearly
indicates both procedural purpose and medical accuracy required to clearly translate. A
better fit into the term "thoracostomy" is the term ",..s 3" and adding the phrase " caaxt
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Jil gudl o1 el di" Offers essential functional explanation to secure conformance with

clinically accepted standards of documentation. The human translation accommodates
better semantic accuracy and procedural appropriateness.

This instance evinces the challenges faced by artificial intelligence in effectively
translating specialized medical procedure terminology. The Al system recognizes
“"thoracostomy" as a generic surgical cut (/> <) and tries to express it through an

inexact phrase (;usall wismadl), With no anatomical accuracy and clinical value. In addition

to this, the Al fails to express the implied repetition of the process (again on the left chest)
with the same recognition of clinical formality and accuracy that is present in human
language (usall g ¥l bl § Jiles ,515) and instead resorts to the colloquial and somewhat

indefinite word 5,51 3.

This example demonstrates the need for artificial intelligence models to develop
a more sophisticated medical procedural vocabulary, specifically in the Arabic language,
where compound phrases and contextually dependent expressions are common. Al
models need to be trained to precisely map technical terms to their functionally and
terminologically correct equivalents, instead of approximate translations. The addition of
structured medical glossaries in combination with procedural corpora would greatly
improve Al performance, particularly in the fields of surgical and autopsy reporting.
The human translation reflects a better realization of the experiential elements by
specifying the kind of process (e <) relevant to the intended medical purpose ( —isyas

Jil sudl i 619 1) In this respect, the Al translation has a lower level of accuracy; therefore,

the ideational function of explaining the actions taken and the reasons behind them is only
fulfilled to some extent. The human translation retains professional and clinical discourse
quality conforming to medical report standards. In contrast, the Al version, by introducing
the phrase ,s15%, has a relatively non-formal style that is inappropriate in the context of

surgery reports. Such a fine-grained difference can influence the perceived validity of the
text. The human translation gains increased effectiveness with regard to textual cohesion
and coherence. By offering a clear explanation of the sequence—primary happening with
recurrence—it ensures narrative clarity. However, the Al version fails to enjoy this

structural coherence and thus reads somewhat disjointed.
Table 8. Translation of Intraosseous Catheter

Medical Term Example Al Translation Human Translation
cateter | caheter - with | 72 & FS Sl el | My ghslghas Sl s
attached  tubing, | ¢! Slud! &elae & (siase ool gailall § gy

The term "intraosseous catheter" implies the direct insertion of an emergency
intravascular access device into the bone marrow, a technique commonly used in critical
care and forensic procedures. A correct translation should convey the anatomical
accuracy and clinical relevance of the procedure for better understanding within medical
or pathology reports. The Al-based translation " Gl &uac § «Jssose wsal ae plaadl J515 5ylasd

(wsedall) sedi” correctly illustrates the structural components and their specific placement;
however, it does not fully address anatomical accuracy. The phrase slatl dsis (inside the
bone) is not precise, as it does not clearly convey the technical correctness of intraosseous
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as being within the cavity of the bone marrow. Moreover, although sed gLl adac IS

colloquially acceptable in everyday Arabic, it is considered less desirable in medical
terminology, where the correct nomenclature is known to be oswaat. In contrast, the

human translation " el csgudadl § «cguls Agioga plaall ¢ s J5-1a 5,laud” sUCCessTUlly utilizes the
anatomical term qkail gLz (bone marrow) while maintaining the equivalent clinical
meaning. Additionally, the utilization of % osatstidemonstrates professional

terminology and adherence to medical precision. This example illustrates better
adherence to both medical vocabulary and formal norms typical of Arabic medical texts.
This example points to a recurring difficulty in the field of Al-powered medical
translation: semantic generalization. The artificial intelligence system avoids using
specialized terms like elaatl ¢les, presumably due to its lack of adequate exposure to

technical medical Arabic in its training data. It instead settles on using elaall Jsis, @

formulation that might be understandable to non-experts but is clinically imprecise.
Furthermore, the Al fails to meet expectations with regard to the use of appropriate
register, choosing d! sLutl ulac OVEr the more precise ¥l wgatatl. This phenomenon

points to a broader issue relating to the choice of terminology and stylistic adaptation—
essential considerations in the translation of anatomical and procedural information in
formal settings, including forensic reports and emergency medicine.

To enhance the quality of artificial intelligence translation in the medical field, it
is recommended to use structured bilingual anatomical glossaries in combination with
specialized corpora addressing the precise match of Latin-based medical terms and their
equivalent Arabic translations. Specifically, it is crucial for Al tools to have the ability to
distinguish between casual language and professional jargon, scaling their outputs as
required by the target genre in question (e.g., clinical reports, patient education, or
forensic reports). The human translation better communicates the experiential value of a
medical device placed in the bone marrow in its therapeutic use. In using the term ¢Lxs

olaatl, it retains the anatomical and procedural fidelity present in the source text. In
contrast, the Al translation's use of el Jsis leads to a loss of technical meaning,

potentially threatening clearness in clinical or legal arenas. Both translations maintain the
neutral and objective character required in clinical assessment. But the formal architecture
and technical vocabulary of the human translation contribute to its professional
credibility, an aspect that in the context of high-stakes medical reporting would count
significantly. By contrast, the Al translation, with its use of a less technical and colloquial
vocabulary (e.g., ged! Glutl alae With the addition of thewsuati in parenthesis), weakens

the integrity of the reports. The human translation is more cohesive and coherent in its
use of the likes of the ¥ wsatatl. The Al translation with its addition of the lay and

technical terms (e.g., gl 3ludl adac With the addition of the wsutatt in parenthesis)

truncates textual coherence with an inconsistency in register.

Table 9. Translation Of Shortness Of Breath
Medical Term Example Al Translation Human Translation
Shortness  of | Occasional shortness of breath | i $2rE  HAD B | Ged oo dabdie Sl

breath during physical activity Sl LLa Qm‘hm‘;mi ol

Vol. 9 No. 1/ January 2026

Copyright © 2026, This is an open access article under the CC BY-SA 4.0 license
(https://creativecommons.org/licenses/by-sa/4.0/)



IJAZ ARABI:Journal of Arabic Learning

D O :10.18860 /ijazarabi.v9i1.32531

ISSN(print): 2620-5912 |ISSN(online):2620-5947

ejournal.uin-malang.ac.id/index.php/ijazarabi/index | 24
The clinical description hence outlines a symptom that has an unpredictable

pattern in time in addition to a physical stimulus. The translation should retain the medical

term (dyspnea) as well as what and in what context it occurs (intermittent, with physical

exertion) in formal and precise Arabic. The machine translation Llsil (Ll goye juiis e

S-J1 is grammatically correct and essentially in line with the intended meaning. However,
the term e Luais 3o Might be thought to be overly simplistic or colloquial in the context
of Arabic clinical reporting. Although the term x,e (incidental or occasional) is not

strictly incorrect, it is seldom used in medical reporting because it might be vague in
situations that require accuracy. In contrast to this, the human-created translation =t

Gl bladdl bl uaiall 3us (e 2alaiie.,” Shows greater stylistic and terminological quality.
The addition of aakiw =bgs (intermittent episodes) conforms to standard medical

nomenclature that better indicates the episodic character of such a symptom. This specific
phrase is used in standard Arabic medical reports; thus, the human translation meets the
accepted standards better in the use of diagnostic terminology.

This example highlights the ongoing struggle of artificial intelligence to master
lexical precision and diagnostic terminology. While the word x,< captures the notion of

"occasional,” it does not convey the diagnostic specificity inherent in aatie =bss, Which
is preferred for describing intermittent clinical manifestations. In addition, whereas s«
wai (without the article JV) might be accepted as sufficient in informal settings, the phrase
waidl e 1S considered more precise in formal medical Arabic contexts. The Al's choice

also demonstrates the process of semantic reduction, where the symptom is described
using general terms rather than within a carefully constructed diagnostic paradigm,
showing Al's weakness in conforming to genre-specific linguistic norms. To enhance the
quality of Al-generated translations of symptom descriptions, it is essential to create
models that are capable of identifying clinical collocations and formulaic symptom
phrases. Such instruments should prioritize terms like ssl> .&isje askaiie <4gs, and others as

core elements of their symptom vocabulary. Fine-tuning Al models through exposure to
electronic health record datasets and Arabic medical case studies would greatly advance
their ability to mimic authentic clinical discourse.

The human translation better conveys the experiential significance, frequency,
and physical stimuli of the symptom. The phrase askiw «blss provides a stronger

conceptual basis for explaining the nature of shortness of breath, making it clear that the
symptom occurs in recognizable episodes as opposed to being experienced as an
indefinite or random event. Further, the human translation maintains formal and objective
language in its tone, which is congruent with the clinical jargon expected in medical
reports. In contrast, the Al-generated version uses neutral language but is unprofessional
in terms of accuracy due to its relatively less accurate language. The human version is
better in coherence and clarity, especially in its construction of the noun phrase =ty

saiddl Bus o aakaze. This phrasing is congruent with standard medical Arabic, thus
enhancing the fluency and understandability of the sentence in a clinical report.
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Table 10. Translation of Appendectomy
Medical Term Example Al Translation Human Translation

Appendectomy | Past Medical History: | 5.sf 31 Jladiu! : gsbud! @l gldl | Jlailul gl k!
Appendectomy (2005) (2005) 2ussull | (2005) usgull ot 311

The term "appendectomy” is used as an identifier in the record of clinical or
surgical histories to mark a previous surgical intervention along with its respective date.
The translation must maintain medical accuracy, formality of tone, and correct
terminology, especially with regard to the expression past medical history and the surgical
intervention appendectomy. The Al-generated translation sl 1 Jlaiiu! :glad! gladl k!

4901 (2005)" is both linguistically correct and semantically appropriate. However, it uses
the expression Ll gkil &, Which, although understandable in discourse, is better

suited to general discussions of health issues than the specific description of medical
conditions, a conventional norm of Arabic medical record-keeping. In contrast, the
human-created translation a,ss.1 5.l 331 Jhaiiwl ;a4 &Lt (2005) provides a more accurate

and accepted term in the field of clinical historiography regarding past medical history.
The term g, &, marks the practice by which medical practitioners describe a patient's

history with regard to disease, surgery, and relevant conditions in Arabic-speaking
healthcare settings. Note that both translations correctly render appendectomy as Jladiul

a9l 351 331, Which is the accepted medical terminology.
The use of @lul gl &Lt in machine translation can stem from a literal

interpretation of past medical information, which has no discrimination between
"medical” as a generic term and "i.x " (disease-centric) as context-specific. This reflects

an even wider issue faced by Al in medical term translation, in which term selection
should be informed by conventional usage as opposed to simple semantic approaches. Al
processing often shows insensitivity to domain-specific collocations in headings or labels
used in clinical recording. While the ki x,L1 is not incorrect per se, it does not express

the specialized record style expected in Arabic medical reporting in the context of the
Middle East. For medical translation efficiency to be enhanced with Al outputs, it is
imperative that it be supported by developers with the addition of electronic health record
corpuses to training data, thus exposing Al to optimal expressions such as g, zkuf in

place of generic terms. Al should be loaded with models that are genre-aware to recognize
standard phraseology in medical charts, discharge summaries, or patient histories, in
which exactness such as brevity, clarity, and conventionality are paramount. Both
translations capture the experiential meaning of an earlier surgical intervention. However,
the human translation better preserves the ideational focus of the phrase with respect to
medical history related to illness or disease, with a better fit to the original intent. The
human version shows better register accuracy in its use of vocabulary and style to reflect
a formal level of language found in clinical documentation. By contrast, the Al version
reads somewhat wider in its contribution to prosodic pattern in a way that might detract
from professional effect in well-prepared clinical documentation. The human translation
shows better cohesion in the context of comprehensive Arabic clinical reports. The term
ool &1l seamlessly fits into the hierarchical setup of headings in use in Arab medical
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reports. While the Al version is structurally sound, it might read as incongruous or even
off-form in comparison to widespread charting conventions.

CONCLUSION

This study sought to evaluate the relative quality of human translator-produced
translations versus those produced by Al in a medical language context, specifically from
English to Arabic with an in-depth focus on accuracy, contextual appropriateness, and
adherence to clinical language conventions. Embedded in a qualitative paradigm
grounded in systemic functional linguistics (SFL), the study found that while Al tools like
ChatGPT-4 demonstrate significant linguistic mastery and structural cohesion, they
continue to struggle with nuanced medical jargon. Among these are the challenges of
semantic oversimplification, register insensitivity, terminological inaccuracy, and
syntactic unnaturalness—most visible in procedural discourse and pathophysiological
term translation. All these are especially severe in Arabic with its highly complex
morphological structures, contextually governed phrase usage, and strict genre
conventions in clinical reporting. On the other hand, the human translations consistently
demonstrated better levels of fidelity to medical terms, contextual appropriateness, and
alignment with prevailing norms of professional Arabic discourse. Human translators had
a better capacity to understand the clinical implications of terms, utilize domain-specific
terminology, and anticipate the communicative needs of the target readership. These
strengths were evident across ideational, interpersonal, and textual language functions as
analyzed within the SFL model. The findings support the hypothesis that Al-produced
translations improve comprehensive understanding but are short of depth required to be
used in critical medical and forensic applications. This study thus recommends the
development of Al translation technology through the incorporation of systematic Arabic
medical corpora with an appreciation of clinical discourse structures as well as post-
editing approaches and conforming to standard linguistic parameters. Furthermore, it is
suggested that hybrid models that combine the strengths of Al with human oversight are
a more reliable way to address the demands of medical communication in situations in
which accuracy, clarity, and cultural sensitivity are essential.

In conclusion, this study makes significant contributions to the discussion on the
place of artificial intelligence in healthcare communication. The findings have important
theoretical as well as practical implications regarding the use of Al technology in medical
translation procedures—a critical effort aligning with Saudi Arabia's Vision 2030 that
focuses on technological advancements as well as delivering high-quality healthcare
services. By bringing to light the strengths and weaknesses of applying Al technology to
translate medical jargon into Arabic language, this study provides a foundation on which
to develop better, accurate, and ethically sound applications of Al in the new healthcare
environment in the region.
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