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A Modified McIndoe Operation for Treatment of
Vaginal Agenesis

Kwan Chul Tark, M.D., Ph.D., FACS, Bong Kyoon Choi, M.D.,
Jong Woo Choi, M.D.

Institue for Human Tissue Restoration & Department of
Plastic & Reconstructive Surgery, Yonsei University College of
Medicine, Seoul, Korea

The reconstructive modalities for vaginal reconstruc-
tion include simple dilatation, skin graft, use of intestinal
segments and various methods using flaps. However,
skin grafting procedure is the most commonly used
technique and the Mcindoe procedure is a represen-
tative technique among skin grafting procedures.
Mcindoe procedure is easier, faster and has a lower
morbidity compared to other techniques. However the
conventional Mcindoe procedure has several problems
such as incomplete vestibule formation, excessive
bleeding during dissection, possibility of recto-vaginal or
urethro-vaginal fistula formation, late vaginal contracture
and discomfort in wearing hard plastic mold for a long
time after operation. To solve these problems, the
authors modified the conventional Mcindoe procedure in
several perspectives.

The undeveloped vestibule was incised with X-
shaped mucosal incision between the urethral opening
and posterior margin of the vestibule and deepened by
blunt finger dissection to provide a sufficient diameter &
length of the neovagina and to minimize bleeding. A
sizable medium thickness spiit skin graft was harvested
and wrapped over a roll gauze-filled condom mold.
Applying muitiple stab incision on the skin grafted con-
dom mold, it was inserted into the prepared neovaginal
canal. Distal margin of the skin graft was secured with
tips of the mucosal flaps created by X-shaped vestibular
incision to prevent accidental extrusion of the skin
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grafted mold.

During last 15 years, we applied this modification to
20 vaginal agenesis patients and investigated results of
the 12 patients who could be followed up serially includ-
ing hematoma formation and skin graft survival rate, size,
depth, presence of late contracture, appearance, com-
fortness, and hygiene of the neovagina. And they were
compared with 8 patients of 20 patients who underwent
conventional Mclndoe procedures. The modified Mcindoe
procedure revealed lower complication rate, higher patient
satisfaction and better functional results.
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MAA A FFAF(congenital vaginal agenesis)-
4,000 ol A 5,000% ¢] ojo} F 1% B FA3= WuF
£z Aoz Bl 4T 42A, A2 BdE =
Z3he, Mayer-Rokitansky-Kuster-Hauser syndromeoi 4|
Vg B3 EwEE Ao 984 Ao

o] ZHE & AAAQI 46 XX karyotype 7FAHA] T}
k3t A ot A Ao HEH, 5L & FATL &
Holth? A RYNEL olg} 2 HHAA A$ ol
T 59 502 Q3 BEA 3o 91 AN AASE
FAE AT FE ATk Al 4ABF BA
(transsexualism)ol] /] 2 AAAEL a2 37|% 3ok

1817'd Dupytrendl] 93] 2 F#AZo] g 2 Ade
ANE" olg g, 18981 Abber} A AL THo]4

Ae EUAAL, o4 AR $32 W) A3l

o]

O>’

W
B E (stent) 9} §HA] £ -‘1—]3 £3}+ Mclndoe &
Aol 2AHAE ol F thkd £4E ] A& RIHAE
b @& A% (simple dilatation), |3 o] &< (split or
full thickness skin grafting technique), B3} 3H(gracilis
muscle flap), 9%

o]
7]

223 FHneurovascular pudendal
thigh flap, Singapore flap), 2 23] H(free fasciocu-
taeneous flaps), ZZ &% (tissue expansion vagino-
plsy) S o149 &%) wadol 2 v oliﬁ; A
B e &450] 27450 gou, BE W DEA
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McIndoe €48 ©2 "o ulg] =& A7to] #T, H|
oA ey, FHE B rhedel Avde 59 F
ol ojA| 7R Bo| AMEEHE w40t 1=

3 A7 (vestibule)@ o] &
gzg gel2 Qs A% &
#, Ao T3 (fistula) A4, BFE3 dreje} Hi o
e T HRFFoZ e A P2
EZ(mold)d] 93t EHZS Folof st F

g B FAREC Ut ol EAHEE Mt
27HA] Mcndoe &24]¢] WYl ANHIZ 3F9h
Adamso 5° B o2 AlgHo| & B B (hard
mold)e]] W& R85 HAsAd EHo2 T &%
EE5E=(vacuum expandable condom mold)E ¢]-&35}%
3, Tercan §°& ©]4] W%-9] 42§ 50]7] 13} fibrin
glueE o] &3 2 AHF £4& AMAT ooz
Seccia 5% 7]29] 4-A A7) (longitudinal incision) t4]
A7) (transverse incision)& F3] 32F H7(peri-
neal dissection)?] WS A|E3}7|E &t ZHA=
71€¢] Mcindoe &4¢] 713 EAHEL BF f4HA
E 232 de gtk AAEL oH AES £ o
aHHog ANdstr] Hstd 71E9 Mcndoe £4& ¥
et 2838 2089 A FollA F7HA Y FHo]
7VestH Y 1299 #xte} 7]E &S Al Wi 8

Table 1. Points of Questionaire
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Il iz o Wy

AAE-E 19899 5] 200413712 % 4089 A 234
F @A A McIndoe &4 A &3te 2 A4S A3}
AL, o] T A7AY FH B3] TR 2085 B A
33t 7HEE Mclndoe €241 AlhE 1279 zjg}
7]&9] Mclndoe 45 A8 & 89 A5 tigoz
AF71E 2 €4, F 9, 1 9y 59 33
2 53 23%E BAAL, ATZAE B4 B9 A
Puo) hE VZES FHOL M BHIYT 44
o Az #A-& A7 Y (contracture), H+3Hcomforta-
bleness), £]%(cosmetic configuration), 9] 44 (hygiene)2] 4
A 2o gatol(Table ) Bxe] BEEE ofF v,

B HE Fe oFF F59 5 scaleZ WrolA Hrtst
AL o] E 100y ez syt AR A5 AR
o9 &% 7% Axd gE A VHES AT,
BAF §2E HuAY B2 A} #¥Ae Ba 4

g 2Asg A% 95 34 494719 a5
ase B HEEE 2D, A4 FRE o
(malodor) % Hut BulEel Hxd] e JHH 2w
DEEs 2ANAT. £F J 2HBLE SN
ol 4pel AHE, 9%, A7 Pol, E, Yo ¥ul AxE
%7189 oW (Table ) $7442% 93l Mann-Whitney
testE AHE-3t31 2.1 P-value7} 0.05v] 7+ of 572 2w
7 QT3 Aelaich BB Lol 1441 A 464)(

Points Specifies
Contracture Stricture of vaginal orifice
Comfortableness Pain or use of lubricant during intercourse

Cosmetic configuration

Hygiene

Comparison of external feature with natural female genitalia

Malodor, Excessive mucous discharge

Table Il. Points of Physical Examination

Points Procedure

Vaginal cavity depth
Vaginal cavity width
Mucous discharge
Malodor

Cosmetic configuration

Measurement of length from vaginal orifice to end of vagina
Measurement of maximum vaginal cavity width using finger
Excessive mucous discharge postoperatively

Examination of malodor in vagina

Comparison of external genitalia with normal female genitalia
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HANE 718tA] @4, Q% (urethra)9} A% H(vestibule) F
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N(Fig. 1)E 713t ¥ 25 749 448 2o
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AR 30%)
way AFe o4

M(cleavage)E £71etoZgr v A7) wE](blunt dissec-
tion)dte] FE3) 21 W AL QA (Fig. 2). ¥

7 10-12cm Zolg ARE END FEF 1504 H
& tESF Tl pubiso| A AFHIA olad 2= W
A Az Boi(roll gauze)d] TEE 3 ES(mold)o] o
of g gt}(Fig. 3). o] W E=¢] R4S & wrx]ﬁ}ﬂ -‘H
8l AzZ EATE oAl gee gojol st BE

o 119 bladeZ A7) #(stab incision)E-& ¥ ﬁiol 7-1
Z8dd 5 2 4 A s ol& HE APAA &
A% Wl ARG oIF A B A BEO] 5L 4
o A7y Mot 9B g 25 Yolxd HF

2E Wl 4-0 Vieyl2 n4stqth. 2% 259 od

Fig. 1. Cris-cross incision for creating neovaginal pouch with
four mucocutaneous triangular flaps in vaginal agenesis.

Fig. 2. Created neovaginal pouch with blunt finger dissection.
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Fig. 3. Condom mold with roll gauze for preventing vaginal
contracture during postoperative days.
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Table Ill. Satisfaction Scale of Patients(Modified McIndoe Procedure)

Contracture Comfortableness ~ Cosmetic configuraiton Hygiene Total Mean 100 score
Patient 1 4 5 5 4 18 4.5 90
Patient 2 3 5 5 3 16 4 80
Patient 3 5 5 5 4 19 4.75 95
Patient 4 5 5 5 3 18 45 90
Patient 5 4 4 5 5 18 4.5 90
Patient 6 5 4 5 3 17 425 85
Patient 7 5 5 5 4 19 4.75 95
Patient 8 5 4 5 5 19 475 95
Patient 9 5 4 5 2 16 4 80
Patient 10 5 5 4 3 17 4.25 85
Patient 11 4 5 5 5 19 475 95
Patient 12 5 5 4 5 19 4.75 95
Mean 4.6 4.7 48 3.8 179 4.5 89.6

5: excellent, 4: very good, 3: good, 2: poor, 1: very poor

Table IV. Satisfaction Scale of Patients(Conventional McIndoe procedure)

Contracture Comfortableness ~ Cosmetic configuration Hygiene Total Mean 100 score
Patient 1 4 4 5 4 17 425 85
Patient 2 3 4 4 5 16 4 80
Patient 3 4 3 5 3 15 3.75 75
Patient 4 4 4 5 4 17 425 85
Patient 5 3 4 4 3 14 3.5 70
Patient 6 4 3 5 3 15 3.75 75
Patient 7 3 3 4 4 14 35 70
Patient 8 4 4 5 2 15 3.75 75
Mean 3.7 3.6 4.6 3.5 15.4 3.8 76.9

5: excellent, 4: very good, 3: good, 2: poor, 1: very poor

Table V. Comparison of Results between Modified and Conventional McIndoe Procedure

Conventional McIndoe Modified McIndoe
p-valueJr
5 Score 100 Score 5 Score 100 Score
Contracture 3.7 74 4.6 92 0.007
Comfortableness 3.6 72 47 % 0.002
Hygiene 3.5 70 3.8 76 0.473
Cosmetic configuration 4.6 92 4.8 96 0.521
Mean 3.8 76.9 45 89.6 0.001

TMann—Whitney test; p-value of effect < 0.05
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Fig. 4. Postoperative 21 days: Reconstructed neovagina with
split thickness skin graft.

Table VI. Results of Vaginal Examination

Fig. 5. Postoperative 15 months: No contracture is seen and
skin graft is well maintained.

Conventional Mcindoe

Modified Mclndoe

n % N %
Vaginal cavity depth T 9.7 cm 10.1 cm (p-value=0.792)
Vaginal cavity width* 3.7cm (2 FB) 4.0cm (2.5 FB) (p-value=0.305)
Excessive mucous 3 37.5% 3 25.0%
Malodor 2 25.0% 1 8.3%
Cosmetic configuration
Good 5 62.5% 10 83.3%
Fair 3 37.5% 2 16.7%
Complication 0 1 (Hemorrhoid)

': Average of length from vaginal orifice to vaginal end, *: Average of maximum vaginal cavity width using finger
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