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Recombinant bovine basic fibroblast growth factor gel prevents dry socket
syndrome after toothextraction

Xue Ling-fa, Xu Yao-xiang, Yue Jin, Wang Shuang-yi, Xiao Wen-lin, Zhang Chun-yang (Department of Oral
& Maxillofacial Surgery, Huangdao Branch, Affiliated Hospital of Medical College, Qingdao University,
Qingdao 266555, Shandong Province, China)

Abstract

BACKGROUND: Recombinant bovine basic fibroblast growth factor is a manifold effect cytokine which can
promote angiogenesis, wound healing, tissue repair and bone regeneration. Recombinant bovine basic fibroblast
growth factor with good histocompatibility is easy to operate and has been widely used in oral and maxillary
surgery.

OBJECTIVE: To evaluate the effect of recombinant bovine basic fibroblast growth factor against dry socket
syndrome after tooth extraction.

METHODS: A total of 160 patients who had been extracted mandibular third molar were selected and randomly
divided into two groups. In the experimental group, recombinant bovine basic fibroblast growth factor was put into
the sockets after mandibular third molars were extracted, while in the control group, we let the wounds to be
healed naturally without any materials. The incidence of dry socket syndrome was observed and compared
between two groups at 3 days, 5 days and 1 week after tooth extraction.

RESULTS AND CONCLUSION: One patient had dry socket after operation in the experimental group, and the
incidence was 1.25%. In the control group, 10 patients suffered from dry socket, and the incidence was 12.5%.
There was a significant difference in the incidence of dry socket between the two groups (P < 0.01). There was
visible granulation tissue within the tooth socket after tooth extraction in the experimental group, and extraction
sockets narrowed and were filled with granulation tissues, which was 1-2 days earlier than the control group. No
allergies, tissue hyperplasia and other local and systemic reactions occurred in patients receiving implantation of
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recombinant bovine basic fibroblast growth factor gel. These findings indicate that local implantation of recombinant
bovine basic fibroblast growth factor gel after mandibular tooth extractions can speed up the healing of dental extraction

wounds.

Key Words: biomaterials; tissue-engineered oral materials; basic fibroblast growth factor; dry socket; impacted teeth; gel;
bioactive factors; tooth extraction; allergies; tissue hyperplasia; complications
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Figure 1  Flow chart of the trial

22 HARBEMBDH HAEFL606], HEUTIH,
TRT, FrA BN R . WKL,

R WHBHEELTORX IR

Table 1 Baseline comparison between the two groups

TiH R AL papiteicl
EQ) 80 80
Bl 40/40 32/48
SFHER 27 28
bl (J) 1 1
AR R A T

e AR, ERTRBEMEIG RALTE.

2.3 HEMHRE MRS AR B AT, @ T
RS2 M0 258 R 1 DR 2GR R ol o ot BB 3 RO SRR 1
P KR FAT B A 3, 22 R o R B R
24 FRABEBRTOUE-MBER 1GETREEL WS
HEHEHATIE T .

RIGR: 1001 A TR e, R 5 A sk i
% HRmBIR T a3 d, FREEATILAZEAL, &
TR, EESRPE & N HEAFHL, VRTH
AP OEA A E e E . DA
DUIEA R AT

xHER4R: 100 KL THEE, oMk ma k.
B, W RE AR N ZEA A R, $ T REAE A R R U Ab P
Je, BIOEA RAF. HRREATHEBH 8o -
B 7 s BRI A e — PR
25 WRARHATEENEAER RBAHHAL1E T
SERA, RAFN1.25%. Xt IR4HE 106 THEE &4,
REZN12.5%, WAHTHRERERILE, ZRARE
PEE (P <0.01), W#E2.

®2 BRI g KR TR T RS B E S
RBEAT T TR TR R A A AR

Table 2 Comparison of the incidence of dry socket syndrome

between two groups (n/%)
415 THEAE R 2 RRAZHE
62 1/1.25 79/98.75
Xof 2 10/12.5 70/87.5
JERan 11/6.9 149/93.1

Ve WIALT AR R AR S B, X IR TR86 41 ( v *=7.90, P <0.01),
Y O B2 AP B BT A A L R TR T S A T TR R R A

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

26 ARRA R B BT A AT 44
AR PR B Jm AR A A B R A A R S 4

6099



BEOVE, L HAF AT S K] T HER TP T T REE

% WWW.CRTER.0rg

5o

3 itig

31 THEENYAER FHGEA FHHEFRBRA
JE 8 W RAE, 4 BB R R . THE 5 R
FRIE . R R AR R B R 4R AR A
B WO DA R T R AT e e T
R 1 R T 00 O O T R S — PR A R
Yo, AP EEAE . W4 B iR S F P 2
AT BL R A T R (0 R T 2%, Mk — B E B T X — W
S, AT AT RAE 0 R A SR B —E
A8, % e R I I P 5 491 - R
KA . A ORISR R AR R AP A o
TR A R I, G40 B SRR A,
S5 I e o ) T 248 TR 1V AR DR A R T 4 B VAR
i, BUELF4EE (RS BB TE . BORE PR
4K F 5« 3R T 6 I 1) 3R 2 5 R BE 34N J5 T
BEATHEF, 45RO AT RE R H R 2
o VPP e B T R AR ML Bk
ARPTFPAR MR L, E B 7R 5 B B 538 2 e B e
B E R AEIRTE

3 VAR B T AT 95 49 240 5 FE R e ML B A
DL /> 5 7 B 56 B xR R s BB SR A, TR KA
5 Ut 3B G T AT A, AR S o R R AR R
o FHEBFXEREE, MERE, WFRERE
K, MBS G, FrRi J i 5 3t N1k F 61
T 24 R SR, X R R AU R R A R s T
AL R R . Garciae P22\ Ay 11 IR Z g 18 0 T Al
E () R A R P, W e I R AR S A g
G AR S R 2 A7 6P, g R L R,
HE, DL S0 S 4 SR . 7E IR T A 1 R
WL R, TR S ERE AR A 4ok, b
NEE R

RFUME SR —ANE KBS, ®TF 515
30 mindk F 6% s BEE O, 2024 hikeF 4 4n i
o B 1] R g AR K, B3I AR AT 1 I £ P
ARG, IR, JRER B . BT R
WRF ST RFEA AL, I BFFEE BB R, T4
S 7E 99 B0 2% b R A O R B 1 S B AR R
RYEEBER . YLAMBIME . TR, FTK, DAECE B
R FR IR 2 ARG . R B P SR (%
J A a2 R B A, H I % T A R i R I A A
JE. EERIAF GBI, 2 TR RIEE
R, IR, ERGE S e A o SR
25 S TRUENE, A5 AT g i e B g0 R o R
BE b2 NLKON TR 5 9 R R 2R, R, i

6100

TR S, RBGURGIER: PRI A A
K83 TS, TR 783 R 3 R 5 A N T
bR KR SRR, HOS AR SR G A A R
3.2 TFTHEEOTBERE HllhR La v s me T
AR, KRR & U T SR F B TR R Va7 7 it 2 Fh %
B, KEHCRAER T QA HUE SRR, TR AR
SR AT AF AR AT 24 P T 250 A B R TS 1 T PR
B, A EHAER T 5 N A DR, S EHI
B AHE H ISR S SR Y, T HA D
SE M TS MR 2 B M A2, IR Y A PR,
G 25 205 B v 4 I N A P R L0 Sk T T A
REPY, S N DG BRI S RS,
B8 7 — S TR AR, (8 DR8N B b e, e LA
A3 N RSB N R I PR R Bl A A
NIKR GRS, TS T —E I TR R A R Ty
g, HEE R IR IR IS FH J5 4k -6 T 4 4R RY. Ritzau
a2 Sekhars @ AT e . BENL. BRI 2R 70
HRRFEIE, AR SRR i AR I o B R 2 5 AR
FAATAT 2540 5.3 2 ) FREAE R R A % T R 25 5o AR
INIX S F 40 AE 20 aT R A B R 25 . 1 s T A 2
T AR FR I U RS

S AE TR - RAE SR 5 S AR B A TR
IR F G, R R MR, R AT
WECHE s AR BNELF s ARSI R SAS BU N A
AR, 5 TARAT

4B 40 TR 4TI E T RO TR R T T 75 5 -

SCHRACUR WIT TR g i

FAESPY HEAL-ALLGE WIS TR R, S 0T 284 Fik
CREMAL R)OREHS HA6HIT LA, AT B, Bk, #E
LRSS A MERAERNZERE BEE MNEKPEE, A
(478 %= £ X (P < 0.05). T T A REER
KA, FEWRER
AL ENTF
& k.
FEHUPED R RFCN BN EBMRA A
(FtERE S BUNBRSAETIH R 6
Fik: B VR A AT ARG
9] PN B R e 4 4 TFHESE A — 2 T
e
FUBEDT SR RFE I T A b ke TR T R
CREMHL SAEREHS RFFR, RFENEDER AL 51k
LRSS A B E A, TREERAE FEE B E
[/ NE =) SRR L I RAR % ] B R R
M. BCE AL AR G
JH A A R 2T e T B S5
WRPA A0S vk ke geam N 1. TS MEERTLT SRR Er4Egn e
GR&®EESY RAKRET  ERA, Za8A630 T KRS

Rl JiE, RAEZN10%. 3UUFEG] (BighFB)R &H 1
(BfgfIFBYS & M—MetEwe, BHARAL. T RNTETRR T
1 ARITB ERIA J5 bR 31 Pt 3 B A

TR, EREEZER.

P.O. Box 1200, Shenyang 110004 www.CRTER.org



BEOVE, L HAF AT S K] T HER TP T T REE

% WWW.CRTER.Org

3.3 BAE4HMRFEMBREKRFRREFEER
BEeRBORIA 2 106 7 P () 7 48 2 R BT 4 4 A
A B TR R — i A A A B 2 R R T, %)
I B R I P, RN P S SRR, bk
R AT I T 5 e JE SR 4R, X T B (ks A
AR AEAESRSVZ R B B PR . R
QA LG, X EITH & a A RIHE S fRcRE,
B 2H A TR BT 20 0 i A K R T U AR R 4R
BESR IS PR 1, oF AL A% 7Y R 4 L LA s R A A
2y YO, BT LA S B ISR TR, 5
AR O BE T B0 M A K o AT S5 25 18 o PR 2 2H 41
BB A MR R, SO R G BRI, 1
SRR A QTR BE /1, IR T BRI A, AT RS
BTG TR RV o 28 L2 B i 4 4 i 2 K R
BRI R 0 e R S B O 7 R T4 s AL
BT, AR AN, BETTE SR 4 2L BB
B R SR, R o R g e PR N, T R
SRS AN, R KR RS e, E
R LE TR R 2T 2 4 A K R B i MR B AR
P RE SR T5 . 7 2 2 T 2 A B A K R TR
BREM BRI T A A e s AR, X
YERAEM TR T IR &S, RN WA BT T &
PEIRIVEF o A5 23 I FE R ke T 20 20 2B K R T 1
VARG T iR IE IR 5 R i TREE, A — €
7 2,

BRIG PR B 4 b R B A A 2 2 2R L G TR T
WER PR R L) I T ] e 53k T 5
P9 L BRER B 76 S o L P B 4L 2 Bk p T i 4 i 2 K
PR BRI ALK VA, TEAEE . S5, A
ShERVE SR 5 o TR VAR 6 T 7 ) 28 2 A4 e e T 2 2
i A K R T A1 R S R ok 2T 4 £ B 26 K DR
HAEZRIER, FRIEK. REi5T. SiEAE R ReE
TR B Ao

22 TR, SRR T 2 0 A KR T R R R
s, BHRTRER R R,

EZ7it: ARRIT RN E—E TN LEEE
BHKRENE—. =, =8 F—HFERX , EREEFR,

E—EENXEAR,

Flzg s RBR S RAEM RERMEXEERHMEZFTA
NEFERE BTSN,

EZLK: 2HEHBRHNBFEMNARIETLHER
B ERD THRABTARNIRTEZAERES; TM
FATT A RRERCER R A#LE,

EERR  HBRHEHEIGRKRIESE 10 FULE, B
EEIEEEMA L , @38l BE2FHEHIBRETH 50 6
RELE | BIhE 100%,

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

FARKE: TEE-NTHEETREREELHRE ,
FRBETRMANE LS, THRESREBRRE, KT0lh, #
HERNFUBEARBEFSRREX . SHFEUNN TEE
E—MHESRRE REFEINEEER BX2SHRBEA
AR, TURETEENRRE,

EZAEH XEARCER BEER NBTERME
E—RmE , EVR , TRNERG , TEEBLFN , TE5H
ARBURETRBEARNEH , REESX , XEBR

4 BEEL

[1]  EREF/N. OB AR IM]. 6 AR A 50 N R AR A, 2008:
96-98.

[2] Blum IR. Contemporary views on dry socket (alveolar osteitis):
a clinical appraisal of standardization, aetiopathogenesis and
management: a critical review. Int J Oral Maxillofac Surg.
2002; 31(3):309-317.

[3] Kolokythas A, Olech E, Miloro M. Alveolar osteitis: a
comprehensive review of concepts and controversies. Int J
Dent. 2010;2010:249073.

[4]  KFERE. O MR R IM] AL R AL BUR 22 R 5 HE ik, 2007
112.

[5] Clauser B, Barone R, Briccoli L, et al. Complications in
surgical removal of mandibular third molars. rva Stomatol.
2009;58(7-8):359-366.

[6] Bouloux GF,Steed MB,Perciaccante VJ.Complications of third
molar surgery. Oral Maxillofac Surg Clin North Am.2007;19(1):
117-128.

[7]  Sridhar V, Wali GG, Shyla HN. Evaluation of the perioperative
use of 0.2% chlorhexidine gluconate for the prevention of
alveolar osteitis after the extraction of impacted mandibular
third molars: a clinical study. J Maxillofac Oral Surg. 2011;
10(2):101-111.

[8]  BEFEE, G ot sRANH . H A A B 2T 4 4 P A K R T 5
By 3Rk NG T B8 G T BEHLXT R[] T E L TR A S
I R HE 42,2011, 15(7):1300-1304.

[91 FEME AT/ BEE B A, Bk AT R g A AR T X LR ET 4
A A PR A B S B T A (RS R ). Hh AR R 2R A A, 2002,
82(17):1187-1191.

[10] Yuan Q, Kubo T, Doi K, et al. Effect of combined application of
bFGF and inorganic polyphosphate on bioactivities of
osteoblasts and initial bone regeneration. Acta Biomater.
2009; 5(5):1716-1724.

[11] XUBRRE, B S A5, 25 A A % i T 4 AR K IR 15 N e
LR U A 5 R P B R IR D). I PR 11 B2 2 2% 3, 2006,22(6):
339-341.

[12] F 50,5 BRI, 222055 Tk 4400 A T R T 200
([J]. EHER GRS £,2012,9(4):169-170.

[13] B WA AR, 2R, 55 JBO 2 e I B L D A2 A 1 4R
Frebpg R FI). o EH R DRSS IR R R S, 2011,15(34):
6457-6460.

[14] g W0 Bl MR 55, 55, BB P A 00 A DR S5 BEL A O A
E R A R FBT BR8], o [ I PR e 52,2004, 8(5):858-859.

[15] B, MoK, Bl pe 4 4 40 i AR PR FU9 T A BH A= U 9k B e
THEMEARAE[D]. B %E BE K AE241,1998,19(6):715-716.

[16] Penarrocha M, Sanchis JM, Saez U, et al.Oral hygiene and
postoperative pain after mandibular third molar surgery. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod. 2001;92(3):
260-264.

6101



% WWW.CRTER.0rg

FESU, . AT IGET A A< A THEE TR 6 T I TR
[17] Ren YF, Malmstrom HS. Effectiveness of antibiotic [31] Xue ZX, Mao TQ. Using Metronidazole and Hydroxyapatite
prophylaxis in third molar surgery: a meta-analysis of for preventing dry socket after extraction of impacted
randomised controlled clinical trials. J Oral Maxillofac Surg. mandibular 3rd molar. Shanghai Kou Qiang Yi Xue.1993;
2007;65(10):1909-1921. 2(1):1-2.
[18] Torres-Lagares D, Serrera-Figallo MA, Romero-Ruiz MM, et [32] Ritzau M,Hilleru PS,Branebjerg PE, et al. Does metronidazole
al. date on dry socket: a review of the literature. Med Oral prevent alveolitis sicca dolorosa? A double-blind,
Patol Oral Cir Bucal. 2005;10(1):81-5; 77-81.. placebo-controlled clinical study. Int J Oral Maxillofac Surg.
[19] Jerjes W, El-Maaytah M, Swinson B, et al. Experience versus 1992;21(5):299-302.
complication rate in third molar surgery. Head Face Med. [33] Sekhar CH, Narayanan V, Baig MF. Role of antimicrobials in
2006;2:14. third molar surgery: prospective, double blind,randomized,
[20] BkiEEr. NaiFHA B [M].2 R AR R AR A, 2008: placebo-controlled clinical study. Br J Oral Maxillofac Surg.
171-184. 2001;39(2):134-137.
[21] VP35 280 AR IR B T RRFHAR 55 = B8 2 AR5 T HEAE S HL R AR L [34] BAE, IR IR L, % HEAL-ALLAL UM 1 (E3K T J5 T-Al i
PRI R A Wibiia,2011,19(1):37-39. TR H R [I]. 4 2R TRERE 7S Sl PR B 2, 2011, 15(29):
[22] Garcia AG, Grana PM, Sampedro FG, et al.Does oral 5409-5412.
contraceptive use affect the incidence of complications after [35] ZEIH b AN 2D L A B 4 A 23k T T AERE Y
extraction of a mandibular third molar?. Br Dent J 2003; 194 LA WAR[]. R AR 2 240 R 24/, 2008,36(1):94-95.
(8):453-455. [36] ERPHAR, Fi-F B E, 55, Bk et diam i KM s L e
[23] Monaco G, Staffolani C, Gatto MR, et al.Antibiotic therapy in (bFGF/FB)E & B N TR T HEE 197 RN 53], I PR,
impacted third molar surgery. Eur J Oral Sci. 1999;107(6): 2004,15(5):335-337.
437-441. [37] ARZZRE,J7 55 MR T, % B 20 AR B P B 4T 4 40 A6 K TR T YR 97 B IR
[24] Al-Belasy FA. The relationship of "shisha" (water pipe) 93 S AT T RO 5[] Hh LI PR R 52,2004, 8(30): 6564-
smoking to postextraction dry socket. J Oral Maxillofac Surg. 6565.
2004;62(1):10-14. PMID:14699542 [38] BH4fi ke, B FiHh Vi o U7, 55 2 A AR B 2T 4k A A= K IR YR 9T
[25] Oginni FO. Dry socket: a prospective study of prevalent risk TR I be s 6 AT 7T [3). A 4R S 4%,2009,7(1):26-27.
factors in a Nigerian population. J Oral Maxillofac Surg. 2008; [39] WhiTR, 9%~ BB ZEAH A, 55 AN 7] 77 8 2 2 o i T A A0 M AR
66(11):2290-2295. 7R 97 U TH A L ER[J]. e ke 2 &,2001,17(1):10-12.
[26] BEE X AR, EREOKEES K ECE X N SR ALK SRR AR itk [40] Springer IN, Niehoff P, Agil Y, et al. BMP-2 and bFGF in an
i A& FHEE (0 TS 2 (3], R S FH S 1),2012,39(14): irradiated bone model. J Craniomaxillofac Surg. 2008;36(4):
77-78. 210-217.
[27] e BRI, BHA o R G TS AT T RIE AT R 3], [41] Park CJ, Clark SG, Lichtensteiger CA, et al. Accelerated
DERERA (R A We),2012,03:510-511. wound closure of pressure ulcers in aged mice by chitosan
[28] Smith KG. Chlorhexidine gel reduces incidence of alveolar scaffolds with and without bFGF. Acta Biomater. 2009;5(6):
osteitis after extraction of the mandibular third molars. Evid 1926-1936.
Based Dent. 2009;10(2):54-55. PMID:19561584 [42] i T, T A0 S B R AT R A AR K R R CE JE A
[29] BRALHE, & 1, 0, 55 R ML 077 B JRC g 4 A T3 R E o 11 B R[] S P BE 242 35,1999,15(16):411-413.
I PRS2 FH [3]. 190 i i P4 7,201.2,22(2):127-128. [43] 0 EEAE. FVATE ST 2D 5k R 0 BHLAR B U R B S T
[30] ZRIES: i, EMSR, 5. R B Hean BN I T e AE AT RLELER[I]. HE X L& % 2241k, 2002,9(3):37-38.
T RONER ] E iR 1224 44 ,2011,11(18):4333-4334.
6102 P.O. Box 1200, Shenyang 110004 www.CRTER.org



