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Emergent Exploration after Free Tissue Transfer
in Head and Neck Cancer

Y ong Joon Chang, M.D., Chul Hoon Chung, M.D., Jong Wook Lee, M .D.,
Woo Sung Joe, M.D., Jin Hwan Kim, M.D.*, Young Soo Rho M .D.*

Department of Plastic and Reconstructive Surgery,
Department of Otolaryngology-Head & Neck Surgery*, College of Medicine, Hallym University, Korea

Purpose: Microvascular reconstructive surgery has become an integral part of the treatment of
head and neck cancer patients. This review of 121 free flaps for head and neck cancer patients
performed over the last 11 years was done to evaluate circulatory crisis, salvage, and secondary
reconstruction and to investigate which factors may contribute to these rates.

Method: Nine emergent explorations among 121 head and neck reconstruction with free flaps
were reviewed to analyze detection of vascular crisis, the time interval from detection of circulato-
ry crisis to exploration, operation procedures and results, and secondary reconstructions. Emergent
exploration was done with our protocol.

Result: Nine free flaps exhibited signs of vascular problems between 1 day and 6 days postop-
eratively. The emergent exploration rate of this series was 7.4% (9/121). The salvage rate was
55.6% (5/9), giving an overall flap viability of 96.7% (117/121). In our study, preoperative radia-
tion therapy, positive smoking history, alcohol consumption history, combined disease such as
diabetes mellitus and hypertension, recipient vessels and types of vascular anastomosis were not
related to the causes of circulatory crisis. The mean time interval between the onset of clinical
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recognition of impaired flap perfusion and re-exploration of the salvaged 5 flaps was 3.2 hours,
that of failed 4 flaps was 11.25 hours.

Conclusion: Despite high overall success rate, relatively low salvage rate may be attributed to
late detection of circulatory crisis and in long time interval between detection and exploration. We
conclude that early detection of circulatory crisis and expeditious re-exploration are a matter of
great importance for the success of salvage operation.
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Detection of Vascular Problem |

Exploration
(Thrombectomy + Reanastomosis)

Medical Tx.
(Anticoagulant, Leech)

Artery (+) Artery (+)
Vein (+) Vein (+)

Artery (-
Vein (-
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Fig. 1. Salvage Algorithm
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Table 2. Revision and Failure Rate of the Free Tissue Transfer According to the donor site

Flap failure

Revision

No. of cases

Donor site of free tissue transfer

Upper extrimities

62

Radial forearm (RF)

Lateral arm
Lower extrimities

27
15

Anterolateral thigh
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Trunk

Rectus abdominis
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Recipient artery
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Table 4. Revision and Failure Rate of the Free Tissue Transfer According to the Recipient Veins and Anastomosis

Recipient veins (anastomosis) No. of cases Revision Flap failure
EJV (end) EJV (end) 28 4 2
EJV (end) EJV (side) 3 - -
EJV (side) EJV (side) 3 1 -
EJV (end) 13V (end) 45 2 1
EJV (end) 13V (side) 7 - -
EJV (side) 13V (side) 3 1 1
13V (end) 13V (end) 15 1
13V (end) 13V (side) 15 - -
13V (side) 13V (side) 2 - -
Total 121 9 4

EJV: external jugular vein or tributary of EJV, 1JV: interna jugular vein or tributary of 13V, end: end to end anasto-
mosis, side: end to side anastomosis

Fig. 2. A 41-year-old female had epidermoid carcinoma
of the tongue. Reconstruction was performed with
fibular and radia forearm free flap after segmen-
tal mandibulectomy and total glossectomy. (A)
Postoperative view after 2 days, purplish discol-
oration with rapid capillary refilling of the flap
was found. (B) Postoperative view after 7 days,
stable condition of flap could be achieved after
thrombectomy and reanastomosis of veins. (C)
After 3 months, the flap was survived with suffi-
cient volume of the tongue.
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Fig. 3. A 54-year-old female had a eplderm0|d carcinoma in base of the tongue. Reconstruction was performed with
rectus abdominis musculocutaneous free flap after total glossectomy. (A) Postoperative view after 1 day, dif-
fuse flap edema and pale purplish color change, and some bullae formation occurred. (B) At emergent explo-
ration, the recipient artery and vein were totally obstructed with thrombus. (C) After thrombectomy, venous
flow had not been restored. So saphenous vein graft was performed. (D) Postoperative view after 10 days, the
flap was survived with some volume decreased.

Al o2 Feo] Fgslor dd el Aol e o] YEAFo|tt B AFMe FAR
=5 APeith(Fig. 3). AA, 7&?““01*‘£ stis  FTEE AAT T AldE fEEH AdE e Ol
o) o] FEaA £33 A9 2e@dM e TG Aoz Attt F 1218 F 9dlolA felvdel &
g2 Algstgion], TR wweErs ’\]EEOP?& g FRNst dAH, 7.4%9 TAES a8 =A &
< HEF AT s SAgAeldT. EFAES dou HAES A% 9 F 534101]/\1”* TA|Eo]
Aot Ax Ajek 28 e A3 ZaR AFetd AFTES 55.6%% FrAEe] A
o2 AAsHeH olF 18+ 34 MBZToZ AL AL AAREo] Hue] @%*&EH% et S8l
watanh, rpA e 2 W B R0 gla g ARS-SE A%l audible Dopplerell €jgh wWio] H]
o] JH7} TAERA & 28 E 71Ee] fElFE AdE5AQ WHoR IRl I AlHe] o o
< AASt dFZ TS o] g3t BT & U dRd A fge]l Az 7hsAdel 3

3, ofv] I Mge] Fds] APd R =%
V. o # fE2H AL o] 43t i‘z—]—‘iﬁﬂ— 2 A =gk
THHIE ta GHseE pAEe] 44
T T e P



— g AlFEEEA] Al 178 Al 1 5 2008 —

TAE YUt

FElo e o] &3 TR AAA fEEwe]
AE TS = ¢ Ye BAES ¢ A, &
T, FE T2 o] Auusit. & A fg
ge] AEd dFS = F JdE SAEZ A
S F2 5 JE FREIER dFAN
wo] AAUAES AwEgton Es £& A W
AR ZAR dialE 1218 3 128004 & A W
AP AR o] dled o] F 2#HA SETAlE
= Alg wskom ldelA 3w Hofr BAEl o
v, fredge deE, dHsd @A slde
Schusterman’®] UFdATFANMHF & wiHIM=

F= A A 2 93] AE AR foT
AA7F ST
T F BARAE AA9 & BoEges &
FAR s Al A SR it
g =719 o] (size discrepancy)’} ZteE A
ol 53] Fuleo] Ao B Aty e 7
SR Fuy 2718 24 r19ske] el

AC)

Ak, g

5 Aole] 2719] Aol AT ATE VEEGL
o sk Bl xAo] Wad FIh vlrielq)
8

3t 270 o)kl AwE B A5 AuEo] 0%

T RIE oy AAEE BE el
270 oldel eSS sha glom P B34
ST el R, ARl el Jue] &
Aol AL slgled, ARt AN
9# BTN o] Pxlo] dAE Ao Hof F
Hef 371k 2 22E vkeke Zlo] el dAd
Bl 9T = & Aok Az

T Folle frElg o] A9 Efdel] ok oo
o] feHe] A& TS F F U b0tk
Ty QIFERE g BS oo <& o9
7] Afme W A4S /A8 d6 vwe]
Bt e A3 Fol7F Fadit, nixjuto g T
A, et slE, FF g Az ge 59
2 oldd A9 AY A7 E7be R B9
e Aolth, o] RS fuFdHAL A3 AS
ggte] FelE Felatr] S8l fElgwe] dRE 7
A9 #(monitoring flap) &2 e Hog =

AAN BB AR AR ARE A
AARNRE WE ASE YUT AT AR
AHgst

L om &
2 o o

)

—
W
e

AZE st g@Add &
S Bmstal Uk uhEhA
A= o] el tigk A &4
o] asty dvtHdoR {to R
AU ZAEH ASAH AT T2
BlA|RE o= oJAke] AHFo| oo
= AARR 75l wet 93] ol
&l 1 Fso] ZoAA= 257 T
2 Brh AAAR w#e] A7 a7 = vt o]
£ 9I3l9] audible Doppler<}t laser Doppler
flowmetry 5°] thEz oz AL&EY audible
Dopplere] 7-¢- 2 gst o] $IX& glsly] of
Ha s@e T FHdd EAste HelAe 47
o o] ofYrte ©e] slom, FHZo| Beol A}
45 laserg ©]43 Dpplere] A$%= 71419 7}
Ho| HAoide g srtelw S e AR 7Eol &
Z tt23 & (probe)o] HEAEd wabA &
ARt d2ths ©ide] ot olEd dHES =
E317] St oM e Bxe o] &dte A

U mtA Aejder & TEAE
T#e] FAE st ARESEAY, A4

|
o

@
10
N o
|

e r

QL

>

82

|

- o o,
Do
N

ol
o,
X
do i dlo ok

i)

oo (e
~
- (i

&
wieto] 3
A

ol
o
R
e
ol

ry

[<)
(tissue oxygen tension)& ©]&3F WP So
S5 Utk gz oY AT xr] wA
AA o2 A&KARI FHAIZL 715 laser flowme-

=

=

tryd 944 27 &% =% (continuous tissue

=1 2=

temperature), &2t Fo AAE ¥ A
B Q

of o3k wctolgt Fge] Moyt BAEH AF

A AR 5o HAAE AEH s P ¢ glon



= o]}J—o] A
adtte Aotk =@
ZIgett A E o
w$e Ay VIEs A, 93] dHE JHHe

= jetelA] wolo} g}

2R YRS BAAAS A SHTA
Se AAEe W vsht 420 B3 oa
2 fIRE B8 AL shoisle AP ue

A NF5E AU FAIH
B} =749l O]Z]'-rr\_‘q_l_;—q o]4l< (second free
tissue transfer)e] Bt} ¥-S-2sla a3}l WhY

olgtaL skt

—
My
M

$7 FA% 99 F 5A Te] AT ¢
F TAEe ABEL 55.6%%om o AutAo
2 HasE $ARG e Aol o Foli A
g AR ANE BA AW AA F 23 A
Ag A 287t T@Ho] dnk. Baje] FAY
EEC S DI E s R AR EENE RIS
AR Fge Auvs), swe] R, eyl
R AUEG e Aol AE osh on] 9)
© abolrt gigla, felsle] AR WA F $
FrE7e) Agle] hESE Fo AnE At

FENRE T ARG BAHGS BS we
A % AL Aol 7+ A

1)
3 1aser Doppler flowmetry e
24 93 x =3 Zo WS A8EtE

REFERENCES

1) Daniel RK, Taylor Gl: Distant transfer of an island

2)

3)

4)

5)

6)

8)

9)

10)

11)

12)

flap by microvascular anastomosis. A clinical tech-
nique. Plast Reconstr Surg 52: 111, 1973.

Yuen JC, Feng Z: Monitoring free flaps using the
laser doppler flowmeter: Five-year experience.
Plast Reconstr Surg 105: 55, 2000.

Jones NF: Intraoperative and postoperative moni-
toring of microsurgical free tissue transfers. Clin
Plast Surg 19: 783, 1992.

Tark KC, Khouri RK, Shaw WW: “Insert sutures
first, tie late”: New microvascular anastomosis
techniques. Ann Plast Surg 22: 343, 1989.
Schusterman MA, Miller MJ, Reece GP, Kroll SS,
Marchi M, Goepfert H: A single center’s experi-
ence with 308 free flaps for repair of head and neck
cancer defect. Plast Reconstr Surg 93: 472, 1994.
Tark KC, Yoon JS, Shin KS: Analysis of 83 con-
secutive free flaps. J Korean Soc Plast Reconstr
Surg 20: 155, 1993.

Kim HS, Shin YJ: How soon does neovasculariza-
tion develop at island skin flaps of different size? J
Korean Soc Plast Reconstr Surg 27: 265, 2000.
Cha BH, Kim SK, Kim JT: Estimation of lower
abdominal flap survival in rabbit model using laser
doppler flowmetry value. J Korean Soc Plast
Reconstr Surg 29: 311, 2002.

Kayikcioglu A: Two practical devices for monitor-
ing temperature. Plast Reconstr Surg 15: 1778,
2003.

Hirigoyen MB, Blackwell KE, Zhang WX, Silver
L, Weinbert H, Urken ML: Continuous tissue ten-
sion measurement as a monitor of free-flap viabili-
ty. Plast Reconstr Surg 99: 763, 1997.

Woo SH, Choi BC, Jeong JH, Seul JH: Emergent
exploration after free flap surgery: A review of 105
consecutive cases. J Korean Soc Plast Reconstr
Surg 24: 826, 1997.

Wei FC, Demirkan F, Chen HC, Chuang DGC,
Chen SHT, Lin CH, Cheng SL, Cheng MH, Lin
YT: The outcome of failed free flaps in head and
neck and extremity reconstruction: What is next in
the reconstructive ladder? Plast Reconstr Surg 108:
1154, 2001.



