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Analysis of complications after head and neck reconstruc-
tion :
Minoru SAKURABA, Yoshihiro Kmiata, Hideki Kapota, Ryuichi Havasm: é‘nd Sato-
shi ERIHARA

Division of Plastic and Reconstructive Surgery, and of Head and Neck Surgery, National Cancer Cen-
ter Hospital East, Kashiwa 277-8577, Japan

Various types of local complication can cecur after head and neck reconstruction. Although
most complications are mild and easily treated, some can progress to become systemic complications.
We report on 9 cases of systemic complication that developed from local complications. From 1992
through 2002, systemic complications developed in 39 patients after head and neck reconstruction. In
9 patients, systemic complications were induced by local complications, such as fistulae, local wound
infections, flap necrosis, and lymphorrhea. The resulting systemic complications were rupture of a
carotid artery in 3 patients, sepsis in 2 patients, and meningitis, intracranial abscess, disseminated in-
travascular coagulation, and pleural effusion in 1 patient each. Six of the 9 patients died. Local com-
plications after head and neck reconstruction can easily affect important structures, organs, and
systems such as the carotid artery, the airway, and the central nerve system, through anatomic
connections. Such progression from local complications may become life-threatening and should be
prevented by careful observation and immediate treatment. In particular, wound healing may be pro-
longed in patients who have received radiotherapy, enabling mild infections or small fistulae to be-
come severe complications. Therefore, patients who have received radictherapy must be monitored
closely for complications.




New One-Stage Nerve Pedicle Grafting
Technique Using the Great Auricular Nerve
for Reconstruction of Facial Nerve Defects

Isao Koshima, M.D.,! Yazaburo Nanba, M.D.," Tetsuya Tsutsui, m.D.,*
Yoshio Takahashi, M.D.,* and Seiko Itoh, M.D."

ABSTRACT

A new one-stage nerve pedicle grafting technique, employing a vascularized great
auricular nerve graft, was used to repair a facial nerve defect. The facial nerve of a 39-year-
old wornan with facial schwannoma was resected, and an island vascularized great auricular
nerve graft from the ipsilateral side was transferred to bridge 2 4 cm long defect of
the buccal branch. Postoperatively, rapid nerve sprouting through the vascularized nerve
graft and excellent facial reamination were obtained within 6 months after surgery. This
method in one-stage using a vascularized nerve graft is technically easy, requires a short
operating time, has minimal donor-site morbidity, and leads to successful nerve regenera-

tion postoperatively.

KEYWORDS: Vascularized nerve graft, one stage, facial nerve repair

Nerve pedicle grafting is a method by which one
nerve is sacrificed to repair another, using a grafting
technique in which the blood supply to the graft is pre-
served.! This method was first described by Strange in
1947% and 1950.3 In the former report, the ulnar nerve
was sacrificed in favor of the median nerve and, in the
latter report, the lateral popliteal nerve was sacrificed in
favor of the medial popliteal nerve. In 1978, Alpar and
Brooks* reported a good effect in nine patients with
Volkmann's ischemic lesions. They sacrificed the ulnar
nerve to repair the median nerve. With this method,
nerve gaps were bridged in two stages with a 4-week
interval between (Fig. 1). Although good results were
demonstrated because of the use of a vascularized nerve
graft, the necessity for a two-stage procedure and sacri-
fice of the neighboring motor nerve are disadvantages;
therefore, the method has not become popular. To
overcome these disadvantages, we developed a one-stage

nerve pedicle grafting technique employing an island
vascularized nerve graft and the use of a sensory nerve.
This paper is the first report on this one-stage grafting
technique with an island vascularized great auricular
nerve graft for reconstruction of a facial nerve defect.

CASE REPORT

A 39-year-old woman had a large schwannoma for
§ years originating from the right facial nerve and
extending to the skull base. She showed no preoperative
facial paralysis.

Under general anesthesia and with a preauricular
incision, a right parotidectomy involving the tumor was
performed. As a result, facial nerve gaps (4 cmin length)
between the proximal main stump and the distal buccal
and zygomatic branches were created. The defect be-
tween the proximal stump and the distal buccal branch
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Figure 1 Schematic drawing of two-stage nerve
pedicle grafting for nerve gaps.

C il AN :
Figure 2 (A} A 38-year-old woman with & schwannoma of the right facia! nerve. [B) Magnetic rescnance image shows a large tumor
extending to the skull base. (C) Schematic drawing of one-stage nerve grafting defects of the buccal branch. (island vascularized great

auricular nerve graft, *N'.} A free sura! nerve graft 'F* was implanted at the zygomatic nerve gap.
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was repaired with 4 cm of island vascularized great
auricular nerve graft from the ipsilateral side. As the
posterior auricular vessels and feeding vessel of the great
auricular nerve were located parallel to the nerve and on
the same fascia layer, the transferred nerve graft was
elevated with superficial fascia of the sternocleidmastoid
muscle. The defect between the proximal stump and
zygomatic branch was repaired with a 4-cm length of
free sural nerve graft from the right lower leg. Both nerve
grafts were sutured under the operating microscope with
10-0 monofilament nylon and with a 75-micron needle
(Fig. 2).

The postoperative course was uneventful, and
there were no marked complications, except for
hypesthesia at the donor posterior auricular sites. Post-
operative nerve recovery through the buccal branch was
very rapid, compared to that of the zygomatic branch,

and the patient obtained strong zygomatic muscle con-
traction within 6 months after surgery. Nerve recovery
for the orbicularis oculi muscle was sfow. One year and
8 months after the primary surgery, although the func-
tion of right eyelid closure was still weak, the patient
gained acceptable function of the facial muscles (Fig. 3).

DISCUSSION

Although facial nerve losses can usually be repaired with
free non-vascularized nerve grafts, recovery of facial re-
animation is not always good. Recovery depends on the
Jength of the nerve gap, pre- and postoperative radiation
therapy, the age of the patient, and ischemic changes in
the surrounding tissues. To date, vascularization of nerve
grafts has been mostly ignored, and this has been the
cause of poor nerve regeneration in human cases. The

D-F T

Figure 3 {A-C) Postoperative facial appearance. (A} Two weeks after surgery. (B) Two months after surgery. [C] Six months after
surgery. (D-F) Postoperative recovery of facial reanimation. (D) Eight months after surgery. (E} Sixteen months after surgery. (F}

Ningteen months after surgery.
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concept of nerve pedicle grafting is similar to that of
the classical multi-stage tubed pedicle flap transfer with
preservation of blood circulation. The main reason why
good results have been achieved with this method is that
it is a vascularized nerve graft with blood flow immedi-
ately after surgery.

Regarding vascularized nerve grafts and following
Taylor's clinical trial® with microvascular anastomosis,
we reported the first experimental study on these grafts,
in which rapid nerve regeneration sprouting occurred.®’
Thereafter, many authors reported that in cases with
poor conditions for nerve recovery, better results could
be expected with a vascularized nerve graft than with
a non-vascularized one.®*° In addition, in animal
models,®” it was validated experimentally that vascular-
ized grafts show rapid nerve sprouting even in well-
vascularized recipient beds. In humans with established
lower brachial plexus palsy, nerve sprouting from the
proximal intercostal motor nerve through the 25 cm ofa
vascularized deep Peroneai nerve graft required 3 months
for regeneration.’! Thereafter, forearm flexor muscle
reconstruction was possible in a second-stage procedure
with a secondary free gracilis muscle transfer.’” In hu-
man cases, rapid nerve sprouting of vascularized nerve
grafts can easily bridge nerve gaps of 20 ¢m in length,
and the sprouting speed has been three times faster than
that of free non-vascularized nerve grafts.11_13

One-stage nerve pedicle grafting is technically
easier than two-stage nerve pedicle grafting or a free
vascularized nerve graft. Donor cutaneous nerve loss has
less morbidity, and all nerve gaps can be repaired with
this method because all nerves have their own nutrient
vessels like island skin flaps (Fig. 4). We believe that this
method is indicated for all facial nerve defects immedi-
ately after the creation of nerve gaps. Strong facial reani-
mation can be expected due to rapid nerve sprouting.
This method is absolutely indicated for cases in which
good recovery cannot be expected with non-vascularized
nerve grafts, including cases with pre- and postoperative
radiation therapy, and elderly patients with poor poten-
tials for nerve regeneration. Although this method could
be indicated for all nerve gaps with a greater length than
is regenerable with free non-vascularized nerve grafts,
the donor nerve should be a cutaneous nerve to minimize
the donor functional defect.
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HIEARER* HFRET B =R

(GAP flap)

Key words . ZEEH S (perforator flap), A —s4—< 4 7 a+— » U — (supermicrosurgery), K& EiRaEHH &
(TAP flap), BTSEIREREF(ALT flap), WTIEEHIRFER LS (DIEP flap), ERHTIIRE ML E

Abstract
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HeASTe vy, (2) FHTNEREI TR T T2, (3 thin flap K TEF W, () BHAERYE HHIGEIRT
&5, BIFEBHROBIHEHLMERER®DS, RETHS.
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flap), Z2ELL D A (true perforator flap) 72 ¥z 4>
T 200w,
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3. BTIEEDIRZT B F (deep inferior
epigastric artery perforator flap, DIEP
flap) V7

ETHEEEENIRD & 2l L THRER /L, &

R AL EHAERE R LT 2 EAREOBEIZE
BRTEDS, ReFERIRFEORBES cm AW

a-1lia-2
b-1
b-2

1

a-1  GEIOBTSMAKBREZ F O SRR IE
(FHEICRBREBEEI IR R) O EIT(R | KER
BE5, ESMEIEER).
SMETABRE IR D & OE5 R % 72 12BN
EAFIRIE AR TITE 5 RET 20 0
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O (FIARMAREREA) b5 5, i TITE
FRFIRINELREFEET L RLE
La,

a-2 ! RERER & SHAIARS O Ew 4L EIK
BREEIAR D T 23 B,

b-1 I BEORISHAIKEE A, —#ei
JEMEBREDRIRET H B,

b-2 : free thin flap

HBIENHL, 1 RKDEBEK T 30X20 cm KD
KEEAPEZIRDIENTES. 51—
Nz IERSRR BV EETH VBRI TE S, K
ERTCHEEHBZFOESMELr L ITIF LAY
BEANTEESNG O, BEKTHLESR
PO E UGREEREESEZ DD 5 3 (5,
6).
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a lEEFL 3R, B SRR

b-1: EEFISHIIREEE A O T A >

b-2 ! FHE L

c-1: EHEATHF

-2 BTy = —= (T B¥8IR L SEKEREISESR D
T8, D RHERR, flow-through BB E 2o T
%.)

d i l1eE

(X 14 X n3|R)
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a | aAEEER

b : EXEEIRI B 5 AEREE
EHEEEEFOVI-T
(L © #LEI K RRIEI e Bh AR D 41T
B, A BfTEL D FITHL P
B OSES, T @ KEEHE
WA, FE#H)

(@t 21 X b 3[8)

. - b-1b-2[ ¢

4-a~e,

a (EFI2 TR, Bt EFETRENOLERES

b ¢ R —EAR I BRI R S AR (EREE»
SEFROBEETTH /2,

c I EEYEDY z—< (P EROSIFEE, A, V,  E5E
OFFATH, A, I P B EERIE T BOBIR(VG) 28
flow-through BHi & 7. V. UlF S hiFEEBIRIC
FEHR % flow-through 1)

(>CHR 21 &9 B/




& 4-d.
d :fif 4 »A
(X 21 £ D5IA)

5,
BT HEEEIAR 2B H 2 72 (thin DIEP flap)
Dre—=
(D ETHEEERER P 20K, F:EES

)

(Koshima, I, et al. : Paraumbilical perfo-
rator flap without deep inferior epigas-
tric vessels. Plast Reconstr Surg. 1052-
1057, 1998. X b 5{H)

4. B EHEhAR % 38 B K2 4 (superior gluteal
artery perforator flap, S-GAP flap ;
inferior gluteal artery perforator flap,
I-GAP flap)®

EREf i R ERED & 2B T 5 B BHEENIR DS S BT

T 5, FIBRDGERS 2@ T 3 Bl
BRI THEET 2 (B 4-2). Ths ol
BRFRENE 2R BROSZBEERE, FE
BENIZIZ BN EE T 5 O TIE B OERE ot
UTHHTH 2. EREEHEFERF O, BERT
RERD R (0.5 mm) FEAME 2 A OER %
THIBE L - ECBEER S & U TR RIEMR R
T5 TERNOBREREMEZEEL -0

Exi» & DFAV(S-GAP flap) 38 F L (7).

5. REBENIRS B F (posterior tibial

artery perforator flap)*®

TERAENC BB B - TRIBBESRED
D IRET B EAOHE (FN) B TFEET 2.
Befhe MR Tk, TREAE 1/3 O&iEN
THEEARERICH>TELTFEEL, WEIDVHL
cm I EER 0 D RN E . BRSEHIR
PERE LRWEREEHIRE A & LT FEEA
HORBEHEOWEBECHT Z. =72, FFFER
TRREZ S 2 REMBORBENETCLH 2D
T, WERTRENRE, REMER AR
RETHD. £/, THRME1/3 MTRBNES
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a-1: BHE, a2 BB

6. fEBI3 417 Bt MR 2 EROFIHAL

b-1: 7%= F§EEH & thin DIEP flap #8H b-2 ! KA —HEREE R Tw 3,

c-l: i 14E c-2: BB

(Koshima, I, et al. : Free thin paraumbilical perforator-based flaps. Ann

Plast Surg. 29 : 12-17, 1992. X D §|F)

WIEREENICESZERSDHD, hEfn
WISMERTEEES, ¥ 8RR 05 5EL
T&5(H8).

6. AR{EEEIRZEREF (medial plantar

artery perforator flap)?”

FFREPER A O AR - ARLEEEIRD» & O FHil
BHEEDS, IhEFBEEOV L E N
EEIRE cm 2 SHEERfFE LUTERT S
(EZ9).
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b I AEEREER A REL
c i1 »AB
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EF 6 215, Bt

a [ ARBEMERERBI X 5 EEER

b ERAMEES» WG EEL T 2 EH 2R
(Pi-z  RELEEENRO FEE, Vi, | HEIR)

c . BHEZRONITEEY Y 2 —~
(A @ Uo7 & - KERTRENAR, P,  EHOZEBHEIR
(0.5mm), V,: FEHOER V. EEHIK

d I EYEEE
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FBRREROE

BAD (0.5~0.8mm) MEE1EXD2T,
KE 3~1mm) OMEXETRBENLIESE
L RBEOEEL EE e BB 03 EE R
IER&Eh20H 5, 200059 DY v b EHE
FEREABESCTEAERAOERZERBLT
consensus meeting 235F 4, "R E L5
TROTHEEEE»oREh, 123 %
EOEBRIZL - THEBENIER” LwH Z
ETEENMESRLY, REEEHIROE I3
FEEefEEL, FRoa TR HEDHREMm
BLRDIEDNZVWOT, BATHEEER
(neuroskin #7213 neurocutaneous flap) &
RPN G, BRI, S, EEEESR
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