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[Abstract] Objective To explore the application method and clinical efficacy of endoscopic and computerized
navigation technology in maxillofacial foreign body removal surgery, and to provide a reference for the clinical applica-
tion of this technology. Methods This study, which was approved by the Medical Ethics Committee of the hospital,
retrospectively analyzed the data of five patients with maxillofacial foreign bodies who were admitted to Sun Yat-sen Me-
morial Hospital, Sun Yat-sen University from January 2018 to December 2024. All patients underwent preoperative CT
scanning. Intraoperatively, endoscopic and computer navigation techniques were used in combination or separately ac-
cording to the location, size, and adjacency of the foreign body to important neurovascular vessels. The foreign body was
precisely localized by endoscopic magnification and direct visualization, and the optimal surgical path was designed and
verified under the real-time guidance of computerized navigation to accurately remove the foreign body. The type of for-
eign body, location, length and diameter, duration of surgery, length of incision, success rate of foreign body removal,

postoperative complications, and follow-up were recorded and analyzed. Results The foreign body was successfully re-
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moved in all five patients with a success rate of 100%. The intraoperative computerized navigation system was accurate
in positioning, and the alignment stability was not significantly affected by mandibular movement; the endoscope pro-
vided good illumination and exposure of the operative field. All surgical incisions were small, and no serious complica-
tions, such as foreign body residue, important neurovascular injury, or infection, occurred after surgery. One month after
the operation, the patients were followed up and recovered well. Conclusion The combination of endoscopy and com-
puter navigation or separately assisted technology can provide a clear field and real-time positioning for maxillofacial
foreign body removal, effectively avoiding important anatomical structures, thus realizing safe and complete foreign body

removal with minimized trauma. This assistive technology significantly improves the accuracy and safety of the opera-

tion and has clinical promotion value.

[Key words] maxillofacial region; foreign body; endoscopy:

navigation; minimally invasive surgery; foreign body removal
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Table 1

Clinical features and perioperative records of five patients of maxillofacial foreign bodies

Maxillofacial foreign body conditions

Intraoperative and postoperative conditions

Long Duration Post-operative

Patients Gender ) ) Auxiliary Complica- o
years Location Character diameter of surgery . hospitalization
methods tions
/em /min /days
1 72 Men Right floor of the max- Implant 0.5 Endoscopy 85 No 3
illary sinus
2 19 Men Right flank mandibu- Orthodontic an- 1.3 Endoscopy 70 No 1
lar gap chorage screws
3 47 Men Right parapharyngeal Needle for local 2.5 Computer 45 No 1
space anesthetic navagation
4 25 Men Subcutaneous tissue Glass shards 0.8/0.5/  Computer 45 No 1
of the chin and right 0.1 navagation
zygomatic region
5 26 Women Left base of the skull Orthodontic an- 1.1 Endoscopy 124 No 2
chorage screws +computer
navagation
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a-c: on the preoperative maxillofacial CT cross section, the yellow circle shows the presence of patchy high-density shadows in the left mandibular

subcutaneous soft tissue, the soft tissue in front of the left mandibular protuberantia mentalis, and the right zygomatico-buccal subcutaneous soft

tissue, which is considered to be foreign body residue. d: a probe searching for the location of the foreign body in the operative area. e & f: in the

navigation software, the probe has been sequentially localized to the foreign body in the soft tissue in front of the left mandibular protuberantia

mentalis and in the left mandibular subcutaneous soft tissue, as shown by red arrows. g: sequential location of the foreign body under the naviga-

tion system, labeled A, B, and C. h: the specimen is shown after removal of the foreign body from the maxillofacial region. Foreign objects A, B,

and C are glass fragments, each with a diameter of approximately 0.8 ¢cm, 0.5 ¢m, 0.1 ¢cm

Figure 1 A 25-year-old male patient with multiple foreign bodies in the maxillofacial area underwent computer navigation-

assisted removal of foreign bodies from the chin and right zygomatic bone

125 2% 3 PR AUIHT 0 22 Ak S ) £ 3 3T SR ML 50U B 28088 e A A 0 S A R e R

Z M.

223 REFERA ORATEHT CT #7m £ M 2 bt
YW , 6r T 22 0 b 69 52 J5 BE S 7 -3 IS (R
2a.2b) .

224 W £ LWURY.

225 ZHERSzEN MSSRSEINh LS
TR B WU 5 W0 A7 7 45003 IS, 5 B0 15 W e
) LB , BT AR A K, AR CT 528K ok 1
17 PRI ME .

22.6 IRITITA AR KRR B R AR A 47 | SRS M
PRAE JoE AT N BRI B T L A4 B R A2 L A
227 RITHREEER OARFER] R B U
5 CT 55 5 A Mimics 3K {4, = 4 8 g Lo I An
RS 7/K VA=Wl ol S 7 B IR g LT
(E2c) . QARPEAE : B #H 2 GRS , BOF R
A, B RIS BEA D R S i T L S i 2 5 48
[ 5 F 0, 58 R G S ECHE s A LA —
BE A X BT 2 1 em B80T 6 B6E A , B0 5 6 I

Mg m. B, RSN AZ L P
(3D TEEIRAE KRGO R AT ) SE B AL 5 S T (]
2d~2¢g) , HHIREF W1 HE W0 E AL St . Bl T
ML 57 Ty B 3 ok 36 e 2 4 5 5 P, I B I
r i S AL ML S0 P 7 5 P B S
WEF) e T L 2B 59 (F 2h~2k) . @R
o R AR S B s AR X 28 A B ER K wh s L E A kI
o HEM G4 T E SR A A0 FAR
DIt 252 h 4 min, A 025 10 mL, Ryl . A
Je R E AR By, AR DX R R A, S OO K |
BN , AT IR 5 . RS 1A H R I

34 i

ASBIFFE A o 491 249 7 P A e AL A A
BN — PR Se B U 52, R DL O RE , LA
5 UL AR Z2 A T AL BR GE LR IR O T A 5
PR K HEBGT 258 — 80 EE R S
LLEGA ML AT IR T, WS LA EOR AT



ORERMmBIE 2026548 $34% H4H8
+ 382 + Journal of Prevention and Treatment for Stomatological Diseases, Apr. 2026,Vol.34 No.4 https://www.kqjbfz.com

‘MWWWWMWWWWWWW%MWWMQ

a-b: cross-sectional (a) and coronal (b) preoperative CT images of the maxillofacial region; the yellow circle shows that the tip of the supporting nail

is located behind the left maxillary sinus, near the left side of the skull base. The skull bone is continuous, no bone destruction is seen, and there

are no clear signs of fracture. c: in the three-dimensional reconstructed image, the red rectangular box shows that six points on the labiobuccal

orthodontic appliance of the maxillary dental tissues were selected as the alignment points. The red circle shows the foreign body near the left side

of the skull base. d-g: as can be seen in the 3D reconstructions and different CT slice images, the probe was used for the initial precise positioning

of the foreign body by passing through coronal, transverse, and sagittal positions. h: clamped navigational reference frame fixed to the endoscope;

1&j: intraoperative navigational and endoscopic dual view displayed on the computer screen; the dark blue icon represents the foreign body; k:

postoperative foreign body specimen with a long diameter of approximately 1.1 ecm

Figure 2 A 26-year-old female patient with a left maxillary retained foreign body who underwent navigation and endoscopic-

assisted removal of a foreign body
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