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Tong quan mo hinh ngdn ngir 16n va k§y thuat ting cudng truy xut trong

chan doan bénh da liéu
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Tém tat

Nghién ciru ndy tién hanh tong quan hé thdng cac cong trinh tir thang 1/2023 dén
thang 5/2025 vé ing dung mo hinh ngdn ngit 16n va ky thuat ting cudng truy xuat
trong chan doan bénh da liéu. Tir hon 40 tai liéu dugc tim kiém trén cac co so dir
liéu hoc thuat, 10 nghién ctru tiéu biéu d3 duoc phan tich chuyén sau theo cac tiéu
chi vé mé hinh, dit liéu, hiéu suat va kha niang ung dung l1am sang. Két qua cho
thdy cac mo hinh ngdn ngir 16n, dic biét khi két hop véi k¥ thuat ting cudng truy
xut va dit liéu da phuong thirc, c6 tiém ning nang cao hiéu qua chan doan va hd
trg ra quyét dinh 1am sang, du van ton tai cac thach thirc nhu han ché xir 1y hinh
anh y khoa, nguy co “hallucination” va van dé bao mat dir liéu. Nghién ctru dé
xuat huéng phat trién bao gdm t6i wu hda mé hinh ngdn ngir 16n chuyén biét cho
da liéu, ting cuong kha ning thi giac y khoa, chuin héa bo dir lidu, va trién khai
thir nghiém 1am sang c6 kiém soat, nham tién t6i xay dung hé thong hd trg chan
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1. Pitvan dé

Trong nhitng ndm gan day, sy phét trién nhanh chong
cua cac mo hinh ngdn ngir 16n (Large Language Models
- LLMs) d mé ra nhiéu co hoi tng dung trong linh vurc
y hoc, dac biét 1a & cac nhiém vu chan doan va hd trg
diéu tri. Song song véi d6, k¥ thuat ting cuong truy xuat
(Retrieval-Augmented Generation - RAG) cho phép
tich hop tri thirc bén ngoai vao qué trinh tao phan hoi,
qua d6 nang cao do chinh xac va giam thiéu hién tuong
“hallucination” - mot han ché phé bién & LLM truyén
thong.

Chan doan bénh da lidu la mot linh vuc cod tiém nang
dac biét trong viéc trng dung LLM va RAG, nho dac
trung dit liéu da dang (van ban, hinh anh 1am sang, mo
bénh hoc) va nhu ciu ngdy cang cao dbi voi cac hé
thdng hd trg ra quyét dinh 1dm sang (Clinical Decision
Support Systems - CDSS). Giai doan 2023-2025 ghi
nhan nhiéu bude tién dang chu ¥, bao gdm: SkinGPT-4
[1] - hé thdng thi gidc — ngdn ngir twong tac dau tién
chuyén biét cho da lidu, danh ddu méc quan trong trong
tich hop LLM véi xtt Iy hinh anh y t&; SkinGEN [2] -
mé rong kha nang gidi thich 1am sang thong qua sinh
anh minh hoa cd nhan hda; cac bd dir liéu quy mo 16n
nhu MM-Skin [3] va Derm1M [4] - dugc xay dung theo
ciu trac ontology, cung cip ngudn dit liéu chuén hoa
cho huén luyén mé hinh; vda MRD-RAG [5] - ing dung
cach tiép can da vong, két hop RAG v6i mo hinh da
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phuong thitc nham nang cao kha ning suy luan 1am
sang.

Tuy nhién, viéc trién khai LLM va RAG trong chin
doén da lidu van con ddi mat v6i nhiéu thach thic, bao
gom han ché trong xir I hinh anh y khoa phirc tap, nguy
co sai Iéch thong tin, thiéu minh bach trong gidi thich,
cung céc rao can dao duc va phap ly.

Ngoai ra, cac tong quan hién c6 vé ing dung trf tué nhin
tao trong da lidu trong giai doan ndy con han ché vé
pham vi va d6 sau. Lewandowski et al. [6] 1a cOng trinh
duy nhét tap trung vao LLM trong da lidu, nhung chu
yéu danh gia cac mé hinh thuin vin ban, chua xem xét
mo hinh da phuong thirc hoac ky thuat RAG. Abdalla
et al. [7] tong hop vai trd cia multimodal imaging trong
chan doan da lidu nhung khong dé cap dén LLM hoic
kha nang tich hop tri thirc bén ngoai. Céac tong quan
rong hon nhu Shool et al. [8], Alkalbani et al. [9] va
Amugongo et al. [10] khao sat LLM hoéac RAG trong y
hoc néi chung, nhung thiéu phén tich chuyén sau vé da
liéu va cac mo hinh thi gidc — ngdn ngir hién dai.

Nhin chung, chua c6 cong trinh nao dong thoi két nbi
day du ba hudng nghién ctru quan trong: (1) hiéu ning
LLM trong da liu, (2) bo dit liéu thi gidc — ngdn ngit
chuyén biét, va (3) tiém niang cia RAG trong suy luan
lam sang. Khoang tréng nay nhin manh nhu cau thuc
hién mot téng quan hé théng, cap nhat va toan dién vé
LLM, RAG va cac md hinh da phuong thirc trong chan
doén da lidu dé danh gia hién trang, xac dinh tiém nang
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va dinh huéng phat trién cac hé thong Al y té thong
minh, an toan va hi¢u qua.

2. Phuong phap nghién ciu

Nghién ctru nay duoc thuc hién dudi dang bai tong quan
hé thong (systematic review), nham khao sat va phan
tich céc cong trinh nghién ctru tiéu biéu trong giai doan
tir thang 1 nam 2023 dén thang 5 nam 2025 lién quan
dén viéc tich hop LLMs va ky thuat RAG trong chan
doan da liéu.

2.1. Chién lugc tim kiém va chon loc tai ligu

Dit liéu duogc thu thap tir cac co sé dir liéu hoc thuat uy
tin bao gdm PubMed, IEEE Xplore, ACM Digital
Library, SpringerLink va arXiv. Céc tir khoa chinh
dugc sir dung trong qua trinh tim kiém bao gom: “Large
Language Models”, “LLM”, “Retrieval-Augmented
Generation”, “RAG”, “Dermatology”, “Dermatological
Dataset”, “Skin Disease Diagnosis”, "Dermatological
Diagnosis" va “Clinical Decision Support”. Tim kiém
dugce thuc hién véi bo loc vé thoi gian (trong khoang tur
thang 1/2023 dén thang 5/2025), ngdn ngit (tiéng Anh)
va loai tai liéu (bai bao binh duyét, preprint c6 anh
hudng). Sau qué trinh sang loc tidu d&, tom tit va toan
van, tong cong 10 bai bao dap tng tiéu chi di dwoc lwa
chon dé dua vao phan tich chi tiét.

Tiéu chi chon loc bao gdm: (1) cac nghién ciru c6 tich
hop LLM trong chan doan hodc hd tro 1am sang da liéu;
(2) c6 thé c6 tmg dung hodc dé xuat ky thuat RAG (truy
xudt tri thirc ngoai mé hinh) hodc phuong phap truy
xudt dir liéu twong duong; (3) md ta chi tiét vé hé thong,
kién trac hodc thir nghiém 1am sang; (4) cong b trong
giai doan thang 1/2023 dén thang 5/2025. Nhiing bai
viét khong lién quan dén linh vuc bénh da lidu, khong
sir dung LLM hodc khong sir dung truy xuét dir lidu déu
bi loai trtr.

2.2. Chién lugc phén tich va danh gia

Viéc phan tich dugc thuc hién dua trén cac ti€u chi dinh
tinh va dinh lugng sau:

Céc bai bao dugc phan tich theo nhiéu khia canh, bao
gdm: muyc tiéu va pham vi nghién ctru, mé hinh LLM
st dung, dir li¢u huén luyén va thtr nghiém, chi sb danh
gi4, kha ning tmg dung thyc tién trong méi trudng 1am
sang.

Ngoai ra, nghién clru ciing tién hanh so sanh cic
phuong phap theo ba khia canh chinh: (1) hiéu qua mo
hinh va d¢ chinh xac trong chan doan; (2) chién luoc
tich hop tri thirc va kha ning mé rong; (3) yéu ciu tai
nguyén tinh toan. Dit liéu tir cac bai bao dugc chuin
hoa va to chire trong bang tinh Excel.

Céc budc chon loc dugc thuc hién boi hai nha nghién
ctru doc 1ap va dbi chiéu két qua dé dam bao tinh khach
quan. Mot sé cong trinh preprint dugce dua vao néu co
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chat luong hoc thuat cao va c6 anh huéng dang ké trong
cong ddng nghién ciru. Tuy nhién, nghién ctru van ton
tai gidi han nhat dinh, bao gdm kha ning bo sot cac tai
liéu ngoai hé théng co s& dir liéu chinh hoac cac nghién
clru cong bd bang ngdn ngir khac ngoai tiéng Anh.
3. Kétqua vathao luan
Sau qué trinh chon loc va phan tich cidc cong trinh
nghién ciru cho thay viée tich hgp LLM véi k¥ thuat
RAG trong linh vuc chan doan da lidu van con 13 mot
linh vie m&i mé, s6 lwong bai nghién ciru duge cong bd
chinh thirc van con it. Trong s6 do, 10 cong trinh da loc
dugc dugce danh gia 1a tiéu biéu dua trén mirc do anh
huong, tinh d6i méi ki thuat va do chi tiét vé thuc
nghiém.
Céc cong trinh nay s€ trinh bay thanh ba nhoém:

1.Danh gid nang luc cua cac mo hinh ngén ngir 16n LLM
trong linh vuc chan doan bénh da lidu thong qua viéc
kiém nghiém ciac mo hinh LLM bang cac bai test
chuyén mon y khoa.

ii.Tang cuong hiéu biét 1am sang ciia LLM bang tri thic

y hoc bén ngoai (knowledge bases, guidelines, EMR)
thong qua viéc xdy dung cic bd dir liéu chuan dung
trong linh vyc huan luyén LLM chan doén bénh da lidu.

iii.Danh gia trién vong cua viéc tich hop LLM véi RAG

trong linh vyc y sinh no6i chung, va xay dung trng dung
hd trg bac si, hoi-dap va phan tich triéu ching da lidu
noéi riéng.

3.1. Nhém 1: P4nh gia tiém ning ciia cac md hinh ngon
ngir l6n trong chin do4n bénh da lidu

Hai nghién ctru [11] va [12] cuing danh gia hiéu suét cta
cac md hinh ngén nglt 16n (LLM) trong tra 161 cau hoi
chuyén nganh da lidu, nhdm xac dinh tiém ning tng
dung trong ddo tao va hd tro 1am sang. Nghién ctru [11]
khao sat hiéu ning téng hop cia nim md hinh
(ChatGPT-40, Claude-3.5 Sonnet, Copilot, Gemini,
Perplexity) trén 100 cau hoi tur ky thi SCE tai Anh, chu
yéu 13 cau hoi vin ban, chi ¢6 4 cau chira hinh anh.
Trong khi d6, nghién ctru [12] tap trung phéan tich riéng
ChatGPT-40 trén 300 c4u hoi luyén thi kiéu hoi dong,
v6i ty 1€ 16n hon cac cau hédi ¢6 hinh anh (133/300), bao
gbm anh 1am sang va mo bénh hoc.

Ca hai cong trinh déu ghi nhan ChatGPT-40 vuot
ngudng diém dat (> 70 %): 90% & [11] va 77,3 % &
[12]. Tuy nhién, khi phan tich sdu hon, hiéu suat mo
hinh giam r0 rét voi cac cau hoéi hinh anh (67,7 %), dac
biét voi anh md bénh hoc (58,8 %), cho théy han ché
trong xur ly dir li€u thi giac. Ca hai nghién ctru ciing chi
ra nguy co phat sinh thong tin sai 1éch (hallucination),
rui ro dao dirc va bao mat khi st dung hinh anh bénh
nhan, ciing nhu sy thiéu t6i wu héa mé hinh cho chuyén
nganh da lidu.
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Tbng thé, hai nghién ctru bd sung cho nhau vé& pham vi
va chiéu sau danh gia: mot cung cap goc nhin so sanh
da m6 hinh, mét di sdu vao phén tich hiéu nang theo
ting loai dit li€u. Ca hai cung cho théy LLMs, dac biét
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12 ChatGPT, dang dan dat &én ngudng co thé img dung
thuc tién trong dao tao va hd trg 1am sang da lidu, nhung
van can cai thién vé thi gic va toi vu hoa chuyén biét.

Béng 1. So sanh tong hop hai bai bao [11] va [12]

Tiéu chi

Dermatological Knowledge of LLMs [11]

Computer Vision Meets LLMs [12]

Mo hinh danh gia
S6 lwong ciu héi
Loai cau héi

Hi¢u suit tirng mé
hinh

So sanh véi nguwoi
that

Kha nang giii thich
va minh bach

Han ché chinh

Phén tich thong ké
Y nghia chinh

ChatGPT-40, Claude-3.5 Sonnet, Copilot,
Gemini, Perplexity
100 ciu (4 cau c6 hinh anh) tir dé thi SCE

Chu yéu vin ban, rat it hinh anh

ChatGPT-40: 90 %
Claude-3.5 Sonnet: 87 %
Copilot: 88 %
Perplexity: 87 %
Gemini: 75 %

So v6i chuan dau ra bac si ndi tra SCE (>
70 %)

C6 giai thich; chua danh gia chat luong 10
giai thich

Thiéu cau hoi hinh anh, thiéu diu chinh
theo ngtr canh chuyén nganh, chua danh gia
phan héi cai tién

Khoéng c6 phan tich dinh lugong

LLMs c6 kha ning ho trg dio tao y khoa;
ChatGPT-40 va Copilot ndi bat

Chi ChatGPT 4.0

300 cau (169 van ban, 133 hinh anh) tur
DermQbank

Van ban + hinh anh (1am sang & mo bénh
hoc)

ChatGPT 4.0:

Téng thé: 77,3 %

Van ban: 85,2 %

Hinh anh: 67,7 %

« Anh 1am sang: 69,0 %

« Anh md bénh hoc: 58.8 %

So véi bac si ndi tri nam cudi (PGY-4),
phan vi 46

Ty 1é dong thuan véi dap an bac si: 75,3 %

Hiéu suat thap voi hinh anh, hallucination,
di liéu cii, lo ngai v bao mat anh

C6 phan tich hoi quy logistic (P < .001)
ChatGPT 4.0 c6 thé hd trg hoc tap, cai thién
nhiéu qua thoi gian, nhung van han ché vé

3.2. Nhom 2. Xay dung b dik liéu chan doan da liéu

Dé giai quyét bai toan thiéu hut dit liéu chuan hoa phuc
vu huén luyén Al trong chan doan da liu, hai cong trinh
[3] va [4] da xay dung cac bo dir liéu ngdn ngit — thi
giac chuyén biét MM-Skin [3] va Derm1M [4], két hop
hinh anh da 1idu v6i mé ta y khoa theo chuén chuyén
nganh.

MM-Skin [3] 12 bo dir liéu da phuong thirc diu tién
trong da 1idu, gdbm hon 10.000 cip anh — vin ban dugc
trich tir 15 gido trinh chuyén nganh, bao gdm anh 1am
sang, anh soi da va moé bénh hoc. B dir liéu nay dugc
st dung dé huéan luyén SkinVL, mdt mo6 hinh Vision -
Language dugc tinh chinh tir kién trac LlaVA-Med [8].
SkinVL thé hién hiéu suat ndi bat & cac tac vu nhu phan
loai bénh, hoi dap hinh anh (VQA), va phan loai zero-
shot, nho tan dung tri thire tir van ban chuyén mon va
huéng dan QA sinh bdi LLM. Tuy nhién, MM-Skin [3]
con han ché vé& quy mé, thiéu dit lidu thuc dia va phan
b6 anh chua dong déu, anh huéng dén kha ning tong
quat hoa.
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hinh anh

DermIM [4], ra doi sau, cung cép b6 dit liéu 16n nhét
hién nay trong linh vuc véi hon 1 tri€u cap anh — van
ban, thu thap tir nhidu ngudn nhu video gido duc, tai
liéu khoa hoc, dién dan va dir liéu cong khai. Piém ndi
bat cia Derm1M [4] 1a tich hgp ontology 1am sang, lién
két hinh anh v&i 390 bénh va 130 khai niém y khoa (vi
tri ton thuong, mau da, dang ton thuong, ...). Dya trén
nén tang nay, nhom tac gia phat trién DermLIP — mot
kién trac twong tu CLIP, c6 kha ning phén loai, truy
xuit va nhan dién khai niém hiéu qua trong thiét 1ap
zero-shot va few-shot. Tuy nhié€n, Derm1M [4] cling
gip thach thirc nhu nhiéu tir ngudn dir liéu khong kiém
chung (vi du YouTube), va thiéu kiém dinh thu cong
khi gan nhan hodc tao m ta bang LLM.

Tom lai, MM-Skin [3] ndi bat vé& chit lugng chuyén
mén va img dung da nhiém, con DermIM [4] c6 wu thé
vuot troi vé quy md, tinh dai dién va kha ning hd trg
md hinh téng quat hoa. Ca hai cing cho thiy xu huéng
tich hop thi gidc va ngon ngit véi tri thirc y hoc dé hd
trg chan doan 1am sang hiéu qua hon.
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Bang 2. Bang thong ké cac dic diém cua 02 bd dir liéu chian doan da 1iéu MM-Skin va DermIM

| Bj dit liéu MM-Skin [3]

Derm1M [4] |

Quy mo dataset
(QA)

Nguon dir liéu

Anh 1am sang (clinical),
Anh soi da (dermoscopic),
Anh mé bénh hoc (pathological)

Loai anh

M@ ta van ban
va giau thong tin y khoa

11.039 anh, 9.369 mo ta, 27.412 cép hoi dap

15 sach gido khoa chuyén nganh da liéu

1.029.761 cap anh — van ban

YouTube, PubMed, dién dan y hoc, sach giao
khoa, bd dir li¢u cong khai

Anh 1am sang,

Anh soi da

Mo ta chuyén sau, chinh théng tir sach; dai = Sinh tr video, bai viét, dién dan; tang cuong

bang ontology va mé hinh ngén ngit 16n (LLM)

Ontology /  Khoéng dung ontology chinh thirc; c6 phan C6 390 bénh, 130 khéi niém 1dm sang; phan cap
Nhén khai niém  loai mé bénh hoc va trich xuét thudc tinh = thanh 4 tﬁng theo cu trac ontology

bénh nhan

Thong tin

Tudi, gidi tinh (trich tir mé ta sach gido khoa) | Gidi tinh, mau da, vi tri co thé,...

Nhiém vu h& Hoi dap thi gidc (VQA), phan loai khong Phan loai khong can huan luyén trudc (zero-

tro giam sat

Uu diém

shot), hoc véi it dit liéu (few-shot), truy hoi da
mo thie, phat hién khai niém

Mo hinh thé hién hiéu ning vuot trdi trong  DermIM la bo dir liéu da phuong thirc co quy

nhiéu tac vu, c6 kha ning tong quat cao, tao mé va tinh da dang cao, tich hop kién thic y
phan hdi gidu ngit canh va giam thiéu  khoa chuin hoa, hd tro xdy dung cac mé hinh

“hallucination”

Han ché chinh

3.3. Nhém 3: Panh gia trién vong ciia viéc tich hop céc
md hinh ngdn ngir I6n va k§ thuat ting cwong truy xuit
trong linh vuc y sinh va xay dung hé théng chan dosn da
liéu

Giai doan 2023 - 2025 ghi nhan nhiéu cong trinh tiéu
biéu tmg dung LLM va k¥ thuat da phuong thirc trong
chan doan da 1idu, phan 4nh rd xu huéng phat trién tur
cac hé thong chan doan don gian sang nén tang Al y té
thong minh, c6 kha nang giai thich va tuong tac linh
hoat hon.

SkinGPT-4 [1] ) 1a hé thong tién phong két hgp LLM
v6i mo hinh thi gidc (Visual LLM), danh dau budc
chuyén tir LLM thuén vin ban sang mé hinh da phurong
thac. HE théng dugc xay dung trén MiniGPT-4, ViT va
Vicuna, huin luyén véi dit liéu da lidu 16n kém cha
thich chuyén sau. Panh gia 1am sang cho thiy d6 chinh
xac va tinh hiru ich cao (=78 - 83) %, ddong thoi dam

Dir liéu mat can bang (anh da chiém <10%)
Thiéu nhan chan doan trong SkinVL-MM

hoc sau chuyén biét trong da liéu ma khong yéu
cau nhan thu cong.

Mot s6 nguén dit liéu c6 thé chira nhidu hodc
thong tin chua xac thuc.

Phu thudc vao moé hinh ngén ngtr dé tao nhan
c6 thé gay sai léch néu khong duoc kiém dinh.
Con bit cp trong gan nhén ontology

Chua c6 danh gia thuc nghiém trong moi
truong lam sang.

bao quyén riéng tu nho trién khai cuc bo. Pay 1a nén
tang k¥ thudt quan trong cho cac hé thong ké tiép nhu
SkinGEN.

SkinGEN [2] mé rong tir SkinGPT-4, chuyén trong tim
tir chdn doan sang giai thich két qua thong qua hinh anh
minh hoa, dap tng yéu cau tang tinh minh bach va kha
ning giai thich (explainability) trong Al y té. Hé thong
tich hop Stable Diffusion dé sinh anh mo6 phong ving
ton thuong, giup cai thién dang ké do tin cdy, kha ning
hiéu va mérc d6 sin sang su dung lai cua nguoi dung.
PanDerm [13] huéng dén xdy dung mo hinh nén
(foundation model) cho da liéu, 4p dung hoc khong
giam sat trén hon 2 triéu anh tir nhiéu trung tam y té. Sir
dung ViT-L va CLIP teacher, PanDerm dat hi¢u sut
vuot troi so véi bac si va cac mod hinh SOTA, dong thoi
chimg minh tiém ning cia self-supervised learning
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trong y té, dic biét & cac linh vuc han ché dit liéu gan
nhan.

MAKE [14] tap trung khai thac tri thuc lam sang da
khia canh va t6i wu cho thiét 1ap zero-shot, cho phép mé
hinh hoat dong hiéu qua ngay ca khi thiéu dir liéu huan
luyén méi. Phuong phap chia nhé mo ta 1am sang, lién
két tirg phan v6i ving anh tuong tng va gan trong sb
theo gia tri chan doan giup MAKE dat hi¢u suét cao &
phan loai bénh, chu thich khai niém va truy xuét anh.
MRD-RAG [5] d4nh déu sy dich chuyén tir chdn doan
tinh sang mé phéng quy trinh hoi thoai 1am sang da
vong, tich hgp RAG dé tang kha ning suy luan theo ngir
canh. Bang cach két hgp LLM vdi cay tri thirc y khoa
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(hién dai va Dong y), MRD-RAG cai thién dang ké do
chinh xac chan doén so v6i RAG don vong, dit nén tang
cho cac hé théng CDSS héi thoai thong minh.

Tom lai, tir SkinGPT-4 [1] (chdn do4n anh mét vong)
- SKinGEN [2] (giai thich bang anh ca nhan hoa) >
PanDerm [13] (mé hinh thi giac nén) > MAKE [14]
(md phong ra quyét dinh zero-shot) > MRD-RAG [5]
(d6i thoai suy luan nhiéu vong), ta thdy mot tién trinh
hoi tu gitra thi giac, ngdn ngir va lap luan 1am sang. Day
1a xu hudng 16 rang cho Al y té tuong lai - noi cac hé
thong khong chi chan doan, ma con giai thich, trong tac
va hoc hdi lién tuc tir tri thire chuyén nganh.

Béng 3. Bang tong hop so sanh 5 md hinh chan doan da lidu tmg dung cic md hinh ngdn ngit 16n hodc mé hinh

ngon ngir thi giac

Tiéuchi SkinGPT-4 [1] SkinGEN [2] PanDerm [13] MAKE [14] MRD-RAG [5] ‘
Muc tieu Chan doan bénh Sinh anh minh hoa Hoc biéu dién Chandoanbénh Mo phong quy
da lidu tir anh + bénhlydadéhdtrg tén thuwong da it gip bang két trinh hoi thoai
mo ta bénh tu van va giai thich khong giam sat  hop anh va tri chan doan nhiéu
két qua thirc y hoc vong nhu bac si
thuc thu
Kién tric | Visual LLM | Visual LLM  ViT-L + CLIP + | ViT + m6 hinh | Multi-Round
chinh (miniGPT-4  + (SkinGPT-4) + | Self-supervised = VLM +trongsd RAG (retriever —
Vision Encoder) | Diffusion Model + | latent alignment | 1dm sang da | analyzer —
Vision Encoder | GroundingDINO + khia canh doctor) véi LLM
st dung ViT + skinSAM va DI-Tree
BLIP-2 (Q-
Former) + Vicuna
Pic diém Kéthop anh+mo  Tang kha niang giai  Hoc khong gidm  Gén két tri thic  Tuong tic  hoi
chinh ta bénh dé chan thich bang cach sit tr anh ton da chiéu (hinh thoai da vong,
doan sinh anh minh hoa thuong da anh, ngén ngit, tich hop tri thirc
bénh ontology) bong Tay y
Piauvao Anhbénh+méta Anh bénh + mo ta | Anh ton thwong Anh + md ta Mo ta bénh, tién
van ban van ban khong nhan bénh + tri thirc | st bénh, di liéu
y  khoa  + | triéu chung, hdi
ontology thoai nhiéu vong
Dit litu Anhconhin+md Anh c6 nhdn + mé Hinh anh khong Hinh anh c¢6 Dir liéu mo phong
huin tatir bo dir liéuda ta + anh téng hop génnhin quymd nhdn + md ti + triéu ching + DI-
luyén lidu cong khai sinh b1 m6 hinh lon ontology bénh  Tree + tién su
2929 anh 27000 anh 2 tri¢u anh tr 11 SkinCAP bénh nhan
(DermNet + ndi  (Fitzpatrick17k, bénh vién (4 loai dataset (c6 mod
bd + SKINCON)  SCIN) + mo phong  anh: 14m sang, ta da chiéu, cdu
anh soi da, kinh hién = truc t6t)
vi, toan than)
Chién Fine-tuning Fine-tuning VLM + | Contrastive Pretraining Prompting LLM
lwge LLM/VLM hudn luyén Stable Learning (khong —Vision- véi pipeline truy
huin Diffusion giam sat) Language xudt da vong,
luyén Alignment  +  khoéng can fine-
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Tiéuchi  SkinGPT-4 [1] SkinGEN [2] PanDerm [13] MAKE [14] MRD-RAG [5] ‘
Ontology
Injection

Ky thuat GPT-4 + Vision Stable Diffusion + ViT + BYOL / Multi-aspect Multi-Round

chinh Encoder Visual LLM SimCLR Knowledge Retrieval-
Embedding + Augmented
Visual- Generation
Language (MRD-RAG)
Mapping

Kha C6 — doi thoai Co—sinhanh+giai Khong — chi Co — twong tic CO — do6i thoai

ning don vong thich truc quan encode anh dang truy van + nhiéu vong giéng

tuong tac phan hoi bac si

Kha Trung binh — vin Cao — sinh anh Thap —khongcé Cao — truy van Trung binh — giai

ning gidi ban tong hop minh hoa bénh phan giai thich  dya vao tri thirc  thich qua phan

thich va so sanh da hoi va truy xuét

Hiéu suat

Uu diém

Han che

dung
chinh

Kha cao — tuy
thudc chat luong
anh va mo ta
Chinh xac: 78,13
%,

httu ich: 83,13 %

Hé thoéng da
modal dé tich
hop, hd tro da
dang dau vao

Giai thich chua
sdu, phu thudc
chat lugng mo ta
va anh

Ho tro chan doan
lam sang, tu van
bénh nhan

Tang d¢ tin cay
thong qua hinh anh
minh hoa

Do dé hicu: 4,38/5,
do tin cay: 4,09/5

Giai  thich sinh
dong bang hinh
anh, nang cao niém
tin nguoi dung

Tén tai nguyén tinh

toan, phu thudc

chat luong sinh anh

Tu van va giao duc
suc khoe qua anh
minh hoa bénh

4. Két luan va dé xuat hwong phat trién

41. Kétluan

Viéc tich hop LLM va RAG trong chan doan da lidu
dang dan khing dinh tiém ning tng dung thuc tién

Tét cho tién xir
Iy cho cac task

khac

AUROC du
doan di can:
0,964;

Phat hién
melanoma: tang
10,2 % so bac si

Khong can nhin
- mé rng nhanh

Thi€u tuong tac,
khong c6 chan
doan

Hoc biéu dién
ton thuong da,
hd trg tién xir 1y
cho cac task
khac

chiéu

tot
trong zero-shot
va few-shot
Zero-shot

Hiéu qua

classification:
49,29 % (tang
5.09 %),
AUROC:
0,7369

Giai thich tét,
mo hinh hiéu
sdu bang tri
thirc, manh
trong zero - shot
reasoning

Can tri thirc cu
trac tot, huin
luyén phuc tap

Chén doan bénh
la, bénh hiém
trong bdi canh
thiéu dir liéu

M&  rong hé
thong Al y té
thong minh

bénh

Hiéu suét vuot
RAG don vong:
tang 9,4 % (so voi
GPT) va 21,75 %
(so véi bac si
danh gia)

Giong quy trinh
chan doan thuc té,
hiéu qua
dung duoc cho ca
Y hoc hién dai va

cao,

Y hoc ¢6 truyén
Chua danh gia
trén dit li€u bénh

nhan that, phu
thugc truy xudt
dang bénh

Tich hop chatbot
bac si Al trong
bénh vién hoac
nén ting kham
bénh truc tuyén

trong ddo tao y khoa, hd tro 1am sang va xay dung hé
thong chan doan thong minh. Qua phan tich 10 cong
trinh tiéu biéu, c6 thé thiy rang:

L
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1. Cac mé hinh LLM hién dai nhw ChatGPT-4o,
Claude-3.5 hay Copilot di dat hiéu sudt khi quan
trong cdc bai kiém tra chuyén nganh da liéu, vuot qua
ngudng diém chuin dau ra cta bac si ndi tra, dic biét
trong xur Iy van ban. Tuy nhién, kha nang xir Iy hinh 4nh
y khoa van con han ché, nhét 13 v6i anh mo6 bénh hoc —
didu nay can tro viéc tmg dung toan dién trong chan
doan thuc té.

2. Cdc né lwe xdy dung bé dir ligu ngén ngiv— thi gidc
chuyén biét nhu MM-Skin [3] va Derm1M [4] dong vai
tro cot 18i trong viéc hudn luyén va danh gid cac mo
hinh AI da liu. Trong khi MM-Skin [3] cha trong chat
luong chuyén mén va thiét ké mo hinh da nhiém tir gido
trinh, Derm1M [4] tao loi thé vé quy md, tinh da dang
va gan két voi ontology y khoa.

3. Cac md hinh két hop LLM va RAG (nhu MRD-
RAG [5], MAKE [14]) di bat dau duoc trién khai thir
nghiém trong hé thong héi — ddp, hé tro ra quyét dinh
lam sang (CDSS) va nhdn dién tri¢u chirng, mo ra
trién vong tich hop sau vao hé thong cham séc sirc khoe
thong minh.

Tuy nhién, van ton tai cac thach thic cn giai quyét
nhu:

e Hiéu suét thap khi xur Iy hinh anh phirc tap hoic
khong dong nhat.

e Nguy co “hallucination” va sy thiéu minh bach trong
giai thich ctia LLM.

e Rao can dao duc, bdo mat va tinh kha dung cua dir
liéu bénh nhan trong mdi trudng trién khai thuc té.

4.2. Pé xuat hwéng phét trién

Dua trén cac phan tich trén, mot s hudng nghién ciru
va phat trién tuong lai dugc dé xuat nhu sau:

1. T6i wu héa LLM chuyén biét cho nganh da liéu:
Thiét ké cac mo hinh ngdn ngit - hinh anh dwoc huan
Tai liéu tham khao
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luyén tur d4u hodc tinh chinh sau (fine-tune) dua trén bo
dit lidu da liéu da dang, thay vi st dung cac LLM tong
quat.

2. Tiang cwong kha niing thi giac y khoa: Két hop cac
md hinh thi gidc tién tién nhu ViT, SAM, hoidc
foundation model y sinh (BioMedCLIP, MedSAM) vé&i
LLM dé cai thién hiéu suét trén anh 1am sang va mo
bénh hoc.

3. Phdt trién co ché kiém dinh d@é tin cdy va gidi thich
(trustworthiness & explainability): Tich hop cac
module danh gia 16i giai thich, x4c minh nguén truy
xudt va phan hoi bac si nham ting tinh minh bach va
giam rui ro “hallucination”.

4. Chudn héa va mé réng bé dir liéu: Ting cudng nd
luc xay dung kho dit lidu cong khai chét lugng cao voi
anh — van ban c6 gan nhan xac thyc va lién két v6i hé
thong tri thire y khoa. Can c6 su hop tac da nganh giira
béc si, chuyén gia Al va nha phat trién hé thong y té.

5. Trién khai thir nghigm lam sang cé kiém sodt (pilot
study): Trudc khi tng dung thuc tin, cac mo hinh can
dugc danh gia toan dién thong qua cac nghién ctru 1am
sang quy mé nho, c¢6 d6i ching, nhim dam béo tinh an
toan va hiéu qua.

6. Xdy dung nén ting CDSS két hop LLM — RAG c6
khd ning twong tic: Thiét ké hé thong hoi — dap y khoa
chuyén sau, ca nhan hoa theo nglr canh bénh nhéan va
lich str y té, tao tién dé cho trg 1y y té théng minh trong
tuong lai.

Loi cdm on: Nhom tac gid xin chan thanh cdm on
PGS.TS. Bach Long Giang (Pai hoc Nguyén Tét
Thanh) va cac nha phan bién 4n danh cua Tap chi di c6
nhitng nhén xét chi tiét va xay dung, gép phan quan
trong nang cao chat lugng bai bao.
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Abstract This study conducts a systematic review of research published between January 2023 and May 2025 on the
application of Large Language Models and Retrieval-Augmented Generation techniques in dermatological diagnosis.
From more than 40 articles retrieved from academic databases, 10 representative studies were selected for in-depth
analysis based on model architecture, data sources, performance, and clinical applicability. The findings indicate that
LLMs - particularly when integrated with RAG and multimodal data - hold significant potential to improve diagnostic
accuracy and support clinical decision-making, although challenges remain, including limitations in processing
complex medical images, the risk of hallucination, and data privacy concerns. The study proposes future development
directions, including the optimization of domain-specific LLMs for dermatology, enhancement of medical imaging
capabilities, standardization of datasets, and controlled clinical trials, with the goal of advancing toward intelligent
and trustworthy diagnostic support systems.

Keywords Large Language Models, Retrieval-Augmented Generation; Dermatological Diagnosis, Multimodal
Reasoning; Clinical Decision Support.
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