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The Effectiveness of Furlow's Double Opposing Z—plasty for
Treatment of Velopharyngeal Insufficiency

Soo—Ho Kim1, Eu—Gene Kim1, Hyong—Wook Park1, Kang—Yong Cheon1’2,
Soon—Jung Hwang'™

Department of Oral and Maxillofacial Surgery, School of Dentistry, Seoul National
University, Seoul, Koreaj, Department of Oral and Maxillofacial Surgery, SMG—SNU
Boramae Medical center, Seoul, Kored

Velopharyngeal insufficiency (VPI) is improper closure of velopharynx during the phonation and
swallowing due to various causes, especially appeared in cleft palate patients, The several surgical
techniques and speech therapy can be considered in treatment of VPI, The surgical techniques such as
Furlow’s double opposing Z-plasty, pharyngeal flap, push—back palatoplasty, etc. have been widely
used when the speech therapy is not so much effective, However, there is considerable variability in
the methods for evaluation and in success criteria making difficult to compare among surgical

This article reviewed the recent articles about comparing the surgical techniques in treatment of

VPI. Although there is no significant difference in speech assessment by speech pathologist, Furlow’s
double opposing Z-plasty is a useful technique especially diminishing hypernasality and nasal

Key words: Velopharyngeal insufficiency, Furlow's double opposing Z-plasty, Cleft palate,
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Table 1. The results of Furlow’s double opposing Z—plasty comparing with von Langenbeck palatoplasty.

Authors Number of Patients Parameters Results (o—value)
Spauwen et al, F 10 (mixed) Na F :100% VL : 50% (p{01)
1992 VL 10 (mixed) Ne F:90% VL:50% (p1)
Ar F:60% VL : T70%
Williams et al, F 173 (all UCLP) Na F:82% VL:T71% (p<{001)
2011 VL 203 (all UCLP) Ne F:60% VL:52% (p=.03)
Antonelli et al, F 175 (all UCLP) NO F:388% VL : 37.4% (p=.89)

2011 VL 195 (all UCLP)

F . Furlow technique; VL : von Langenbeck technique;

Na : hypernasality improvement; Ne : nasal escape improvement, Ar : articulation; NO : normal otoscopy
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Table 2, The results of Furlow's double opposing Z—plasty comparing with Wardill—Kilner push—back palatoplasty

Authors Number of Patients Parameters Results (o—value)
Lierde et al, F 14 (mixed) Na F:2 WK : 0 (p=.001)*
2004 WK 17 (mixed) o Pl WK O (o0
SI F:i WK : 0 (p=.001)%
Guneren et al, F 13 (mixed) NT F:60% WK : 46% (p).05)
2000 WK 13 (mixed)
Bae et al, F 20 (CP) SD F:18.5% WK : 15.0%
2002 WK 20 (CP) D F:16.2% WK : 8.4%
Yamanishi et al, F 30 (all UCLP) AP F > WK by 9.8% (p< 05)

2009 WK 42 (all UCLP)

F . Furlow technique;, WK : Wardill-Kilner palatoplasty

Na : hypernasality; Ne . nasal escape; SI . speech intelligibility; NT : normal tympanogram
SD/CD : the increased amount of straight / curved distance of palate; AP : anteroposterior length of palate;

* ! results of median value of the scale (0—2)

- 100 -



o| &1t

1}

HIQIZHM7 SRS X|=0f UXM Furlow 0|F Z-8=
3. Furlow =4| f QlFmjEhdds © AANA 57%7} B, 21%7} ‘*7?«1 ApH]Z,
14%7F A% IS, 7%7F FRle= AL, A
Dailey 5-(2006)2 Furlow <417} QFu|wh4g M= 80%7F 74 Hlete, 10%7} (o] |,
Fao v|Wets A L= urgslg. 27 10%7} F-H]3-2 ke e 9 28 AL
Furlow 248(&% B3 A9 9.04), eleujuy Al Zﬁ% 64%°14 77, 36%014 ozte] 2=
H4 258 (5% B AF 6.54) BApoIA ) FS Bl T9%M B 25, 219004 ozt
w0 AElE 34 D WAE 5F o8-8 el = X*"H% UERRIEE A= EE Aol
37Hvelopharyngeal gap)2 é 5+ 40%001 4 7, 60%0l4 FFe] EH RS HSl
22 WOIEIZFS Furlow 44]0] 20.6%2 ?_]-,— AL, 50%0lA A 22, YA 50%oll4] oFke]

TP E0] 60.4%H Tt WS 7Héj 39! 25 A dHehidled, & I ®F A4t

S ye|LeL & o} v|esHA AT %_-.;—_ 7\1 Eg Aoy 2eA)E HolR|= o}o]-[:]_ Hjo=
HlSo] Ao ol=mmAE Lol o of 2o AT 4719 A= a0y stk o)d ‘Zl%
Uehout 24 3to] o Azt Aggon  AOIE Hoxl= ogith & ‘?i%loﬂf‘t = H

2 AMFoR T &0 iy} H|Ssirial AR A H 755 TAlo] & of thFie] Skt
X] ?‘_])\1:]_17)‘ 1 Er]-Z:%L Tkst Z%EO:I OL} &% g-tg%‘_J H%m
Lin 5(1999)2 Furlow <41 14%(H4 12.57) = 52 W Furlow &4o] £U Hdsirial 2t
o, 1014749 o AFTW W TARAT A9 B o
14~18709)& H)w5}He] EooE 983l ddd el Fegge
%28 HSEY Furlow 4] A|SJA] QlFujhof Hlsl o 2A &
& o] ’}H?_]’E]'b Bu%E Qltt Liao 52 Furlow <41 20
QT 287 Al & 67H o ol A}

3t *Uﬂlt} HAHARE AAITE A3} i

50] 20% tf 93%= & AJol7t = A

.0,,,]
Hukzol WA
Hl3&%7
A}
Il
o5
2 22T (Table 3)

E=!
<& 10H(H+ 14,871
o}, ?lof WrH= Ay

gol Azo] wet WS, HlL
§ R /52 Bl FoR: A

oA 5 11, v AR 2710] SIS
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Table 3. The results of Furlow's double opposing Z—plasty comparing with pharyngeal flap
Authors Number of Patients Parameters Results (p—value)
Dailey et al., F 24 (mixed) Na F:213 PF: 248 (p=.358)
2006 PF 25 (mixed) Vg F : 20.6% PF : 60.4%
Lin et al F 14 (mixed) Na F:57% PF: 8% (p=.18)
1999 PF 10 (mixed) s1 F:64% PF : 40%
Liao et al F 20 (CP) OSA F:20% PF : 93% (p{ 001)
2004 PF 28 (CP)
Furlow technique; PF : pharyngeal flap
hypernasality; Vg : amount of VP gap; SI : speech intelligence; OSA : obstructive sleep apnea
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ZA](Wardill type 2— or 4—flap closure 129 /
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non—Furlowo| x| B 113 97§Ho]| o]Fo|HT.
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Speech Symptoms Associated with VPIE AR
stof B7ket Ay} Bl==9] 79 Furlow 0.95 vs,
non—Furlow 1152, IH|29 AL Furlow
0.32%0,74, non—Furlow 1,30%1,34 = Furlow
e oA ¥ 32 £AE Ut 3 HE
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AH AE2 A R B s A

Table 4. The results of Furlow’'s double opposing Z—plasty comparing with intravelar veloplasty

Authors Number of Patients

Parameters

Results (p—value)

Gunther et al. F 24 (mixed)
1998 IVV 52 (mixed)

SP F:8% IVV: 29% (p<{ 05)

F . Furlow technique; IVV ! intravelar veloplasty
SP : need for secondary pharyngoplasty
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Figure 1, Schematic drawing of Furlow’s double opposing Z-plasty. (A) Two initial Z—plasties are
designed on the oral surface; oral mucosa and soft palate musculature on the left flap (A'BC), and
only oral mucosa on the right flap (DEF’). The second Z—plasties are designed by reverse manner on
the nasal surface; only nasal mucosa on the left flap (ABC), nasal mucosa and soft palate musculature
on the right flap (DEF). (B) The nasal surface flaps (ABC, DEF) are rotated and sutured to close the
nasal side, Then the oral surface flaps (A'BC, DEF’) are rotated and sutured to close the oral side of
cleft, The soft palate musculature is re—oriented and strengthened,
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