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Introduction: Since the 1970's microvascular free tissue transfer has become an important part of head and
neck reconstruction training. Arguably, one of the biggest advantages since then, has been the introduction
of the vessel coupler which provides intima to intima closure and significantly decreases the time needed
to perform an anastomosis. Traditionally, live animal models have been used for training, however given the
cost and ethics regarding such models, others have been investigated for microsurgical suturing. Unfortunately,
most of these models lack the physical properties needed to practice coupling techniques and none have been
investigated for this purpose.

Methods: Participants from the microvascular training course held by a microvascular Head and Neck team
in Omaha, NE dissected chicken thigh vessels, measured vessel diameter, and performed successful coupling
using standard microvascular techniques. ltems measured included total time to dissect and expose chicken thigh
vessels, coupler size used for anastomosis, total time required to perform the anastomosis and vessel patency
after anastomosis measured with intraluminal dye injection.

Results: The average time to expose the neurovascular bundle was 4.47 (+/- 3.40) minutes and average time
to perform the coupling procedure was 6.70 (+/- 2.29) minutes for all participants. Average coupler size used
was 2.18 (+/-0.42) mm and no vessel used was smaller than 1.5mm. All vessels that were coupled by study
participants were successfully patent.

Conclusion: The chicken thigh model provides consistent caliber vessels well suited for microvascular training.
This model is cheap, accessible and works well for novice and experienced health professionals and trainees.

Involvement: All authors were involved in acquisition of data as well as creation and review of the document.
Disclosure: The authors have nothing to disclose.

For citation: Coughlin A., Lindau R.H., Militsakh O.N. Use of Chicken Thigh Vessels as a Model for
Microsurgical Vessel Coupling. Head and neck. Russian Journal. 2022;10(1):16—20 (In Russian).

The authors are responsible for the originality of the data presented and the possibility of publishing illustrative
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AkTyanbHocTb. C 1970-x rr. cBO604HAas nepecagka TKaHu C NPUMEHEHMEM MUKPOCOCYOMCTON TEXHUKU cTana
BaXXHOW 4aCTbto 06yHEHNA PEKOHCTPYKLIMN TKAHEN FOMoBbI U LLen. BO3MOXHO, 04HUM M3 camblX 60MbLUNX [OCTU-
XKEHWUI € TeX Mop 6bIN10 BBEAEHWE B NPAKTUKY YCTPONCTBA A1 COEIMHEHNS COCYA0B, KOTOPOE 06ecneynBaeT cono-
CTaBNeHMe UHTUMbI U 3HAYUTENBHO COKpaLLllaeT BPeMsl, He06X0aAMMOe A1 HanoXeHns aHacToMo3da. TpaanLMOHHO
LNsi 06YHEHMS UCMONb30BaNIMCh MOLENN XMBbIX XMBOTHbIX, OLHAKO, YHUTbIBAs CTOMMOCTb U STUHHOCTL MPUMEHEHNS
Takux Mofenew, pasnuyHble aBTOpbl UCCNeaoBany Apyrme Mogeny ans MMKpOXMpypruyecKoro HanoxXeHws LLBOB.
K coxaneHuto, 60/1bLLUMHCTBO MOAENEN He 06nafaeT nU3nyecKMMm CBOMCTBaMMU, HEOOXOAMMbIMU 41151 OTPaBbOTKM
TEXHUK COELIMHEHUS], U HM OfiHA U3 HUX He UccreaoBanach Ans 9TUX Lene.
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MeTopbl. Y4acCTHVKM y4e6HOro Kypca no MMKpOCOCYAUCTON XMPYPruun, NPOBEAEHHOMO rPynnon cneunannucToB
no MUKpoOXmpypruu ronossbl 1 wen B Omaxe, Cesepo-Boctoynas KaponvHa, npenapuposanu cocygpl 6efpa Lbl-
nneHKa, 3Mepunmn aMameTp COCy0B M YCMELLHO HANIOXMN COEAUHEHME, UCMOSb3Ys CTaHAAPTHbIE MUKPOCOCYaN-
CTble TeXHVKW. I3amepsiemble napameTpbl BKNtoYany obLuee Bpemsi, He06xoaMMOoe Ans BblOENEeHNs U OBGHaXEeHNS
COCYL0B KypuHOro 6epgpa, pasmep MydTbl, UICNONb3yeMOW A1 aHacToMo3a, obLLee Bpems, Heo6xoamMmoe Ans
BbIMOJIHEHNS @HACTOMO3a, U MPOXOAMMOCTb COCYAa NOCNe aHaCTOMO3a, U3MEPEHHYIO C MOMOLLIbIO BHYTPUMNPOC-
BETHOro BBEAEHMWSA Kpacutens.

Pesynbratbl. CpegHee BpeMs 06HAXEHUSA COCYQUCTO-HEPBHOIO nyyka coctaBuno 4,47 (+/- 3,40) MUHYTHI,
a cpefHee BpeMs BbINOMHEHWs nNpoLledypbl COeAuHeHns cocTasmno 6,70 (+/-2,29) MUHYTbI cpean BCEX y4aCTHU-
koB. CpefgHuii pa3mep ncnonb3yemon mydTbl coctaensn 2,18 (+/-0,42) MM, ¥ HU OAMH U3 UCMOSIb3yEeMbIX COCYAOB
He 6bIn MeHbLUe 1,5 MM. Bce cocyabl, COeAnHEHHbIE yHaCTHUKaMU UCCRefoBaHus, 6b1v MPOXOAUMBI.

BeiBog. Mogenb KypvHoro 6epa MMeeT CoCyfbl MOCTOAHHOIO Kannépa, XOpoLLOo NoAxXoAsLLmMe ANs TPEHVPOBKU
MUKPOXMPYPruYeckmx TeXHWK. [laHHaa Mofens feluesa, OOCTYMHA U NOAXOOUT Kak A8 HAYMHAKOLWMX, TaK 1 Ans
OMbITHLIX MEAULIMHCKUX PA6OTHUKOB M CTaXepoB.

KOoH(NMKT nHTEepecoB. ABTOpLI 3aABNSAIOT 06 OTCYTCTBUM KOH(SIMKTA MHTEPECOB.

®duHaHcupoBaHue. PMHAHCUPOBaHWE UCCNENOBAHMS MPOBOANIIOCH U3 COOCTBEHHbIX CPEACTB aBTOPOB.

Onsa untuposaHusa: Coughlin A., Lindau R.H., Militsakh O.N. Use of Chicken Thigh Vessels as a Model
for Microsurgical Vessel Coupling. Head and neck. lonoBa u wes. Poccunickuii xxypHan=Head and
neck. Russian Journal. 2022;10(1):16-20

ABTOpPbI HECYT OTBETCTBEHHOCTb 3a OPUrMHANIbHOCTb MPeACTaBAEeHHbIX AaHHbIX M BO3MOXHOCTb Ny6nvkauum
WANIOCTPaTUBHOIO Matepmana — Tabnuu, pucyHkoB, oTorpadmin naunmeHToB.
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At RERIEEDIEMMERNBHAE DM M ERRENF RFE THARNDE, VETOEER,
FERMRENMIERARRINET T Ek, WENDE SFERINKRENARNDENSHNE. BTYSHNBEEE
A AT ERBHEREIMEBEARELESNEM S ENMmER7E.

BR: MEZ5EREMEZMNERNFIINENSL47 (+/-3.40) D8, #HTERFANTFINEN6.70 (+/-
2.29) o, FIOEMBERRTN218 (+/-0.42) X, REEROMENT1.52K, MESE5MRHOA
PREIZR M EEAINGRTS T EF,

£i0: WARERREHTOR—HNNMNE, FBESMOEINL. ITREREE, B5RE, IHFNEER
M BEZWAANZIIEHREN.
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Introduction

Since the 1970's, microvascular free tissue transfer has become
an irreplaceable reconstructive technique for optimal treatment of
many head and neck patients. As a result, trainees are required to
learn a new skill-set of microvascular surgery. The introduction of
the vessel coupler which provides direct intima to intima closure
without introduction of intraluminal foreign body material is arguably
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one of the biggest technological advances in microvascular tissue
transfer since its inception. As important, vessel coupling decreases
the time needed to perform an anastomosis. Several training models
have been described to improve microvascular suturing techniques
but none of the synthetic or biosynthetic models have possessed
adequate physical properties needed to practice vessel coupling in
addition to some being very expensive [1]. Traditionally live animal
models have been used to train vessel coupling, however, ethics




,4_( OPUITMHAJIbHbIE CTATbU

Figure 1. Dissected chicken thigh.

Legend: (a) Iliotibial muscle reflected to show femoral vein (blue) and (b) Iliofibularis muscle reflected to expose the entire neurovascular bundle:

ischiatic artery (red), femoral vein (blue), and ischiatic nerve (green).
Puc. 1. KypuHoe 6eapo nocie quccekuuu.

YcnoBHble 0603HaueHus: (a) [TonB3nouHO-00bIIEOEPLIOBAsT MBILILA CABUHYTA VISl AIEMOHCTpAMU OeIpeHHOI BeHBbI (CUHSIS), (0) MOAB3AOLI-

HO-MaJ'[O6epL[OBa§I MbINIA CABUHYTA IJI1 AEMOHCTPAIWU BCETO COCYANCTO-HEPBHOIO ITy4YKa: CeIaTnIIHAs apTePpUst (KpaCHbIﬁ), 6ez[peHHaﬂ BCHa

(CMHUIT) ¥ cellalMIHbIIl HePB (3eJIeHBIiT)

of performing terminal procedures on animals for practice and
the associated costs have been prohibitive in making such models
wide-spread and accessible [2]. With the increased emphasis on
clinical competence and the decrease number of allowable workable
hours available to trainees, better models are necessary to ensure
adequate training.

The fresh chicken thigh, obtained from your local grocer
at a low price, has been described as an excellent model for
microneurovascular suturing given its similar sized vessels to
many free flaps used in the head and neck [3]. Its application in
teaching venous and arterial coupling skills has not been described
or validated. This manuscript describes successful use of the chicken
thigh model in coupling techniques using the ischiatic artery and
femoral vein for reconstruction training.

Methods

Participants from the Microvascular Training Course were asked
to volunteer to participate in this observational study. Participants
ranged in their level of training from PGY-2 to PGY-8 and also
included physician assistants and staff physicians. Each subject
received a group lecture regarding dissection of the chicken
thigh to expose the neurovascular bundle as well as a lecture on
microvascular suture and coupling techniques.

The participants were then given a fresh undissected chicken thigh
and were asked to record the time required to adequately expose
the chicken vessels. Dissection included removal of all chicken skin
followed by reflection of the iliotibial muscle superiorly to expose
the iliofibularis muscle and femoral vein (Figures 1a). Next the
iliofibularis muscle was dissected and reflected inferiorly to expose
the remainder of the neurovascular bundle including the ischiatic
artery and nerve (figure 1b).

Once the vessels were exposed the participant was asked to
identify the vessel of choice (artery or vein), divide the vessel
and measure the lumen size with the coupler measuring device

(Figure 2). Finally, coupler anastomosis was performed using the
Synovis Microvascular Coupling Device (Birmingham, AL, USA)
(Figure 3). Measuring of vessel diameter and vessel anastomosis
was performed using wall mounted microscopes and standard
microvascular instruments. After vessel anastomosis was complete
a 24 gauge needle was inserted into the lumen of the vessel and
red dyed water was infused to ensure patency of the vessel and the
lack of anastamotic dehiscence. Lumen size, time to complete the
anastomosis and vessel patency were all obtained for each chicken
thigh used.

Results

Twenty-nine chicken thighs were evaluated for inclusion in this
study. Trainees ranged from PGY2 level to PGY 8 level and included

Figure 2. Microsurgical measurement of thigh vessels.

Legend: Vessel coupler measuring device being used to accurately determine
the correct size of coupler to be used at 2.5mm.

Puc. 2. MuKpoxupypruyeckoe usMepeHue cocyaoB Gepa.

VcnoBHble 0003HaUeHUs: MI3MepuTebHOE YCTPOUCTBO COCIMHUTESE
COCy/Ia UCTIONb3YETCS U1l TOYHOTO OTpeeIeH S TIPAaBUIIbHOTO pa3Mepa
COCTMHUTENST, KOTOPBII CIIeyeT UCIIONB30BaTh IPU JUaMeTpe 2,5 MM.
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Figure 3. Anastamosis of ischiatic artery.

Legend: 2.5mm coupler device used to anastamose the ischiatic artery.
Puc. 3. AHacTOMO3 ceaInIIHOI apTepun.

YcnoBHbIE 0003HAYEHUST: COEAMHUTEIbHOE YCTPOMCTBO AUaMETPOM 2,5

MM, HCITOJIb3YeMOe JIJIST HAJIOKEHUST aHACTOMO3a CeIaIMIITHON apTepUH.

several Otolaryngology PA’s and Staff Surgeons. The average time to
expose the neurovascular bundle was 3.31 (SD = +/-2.45) minutes
and average time to perform the coupling procedure was 6.27 (SD
= +/-2.15) minutes for all participants. Average coupler size used
was 2.13 (SD = +/-0.32) mm and no vessel used was smaller than
1.5mm. There were no unsuccessful attempts at coupling and all
vessels that were coupled by study participants were successfully
patent as evaluated with red dye injection.

Discussion

Microsurgical techniques required for microvascular free tissue
transfer is an essential skill for treatment of advanced head and neck
cancers. Traditionally the Halstedian apprenticeship model of see,
learn, do and graded responsibility have ruled the academic arena
with little regard for objective evidence of competency [4]. It has
long been suspected that in-training exam scores do not correlate
with surgical skill. Furthermore, evidence suggests that surgical skill
is superior in those trainees who practice their skills using in vitro
methods compared to those with only lecture based training [4-5].
Microsurgical training courses have been shown to significantly
improve microvascular global rating scores in up to 60% of trainees

-
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[6] and objective scoring systems have been validated to measure
skill for microvascular surgical techniques [7]. As we enter the age
of trainee work hour restrictions, increasing pressure to improve
operative efficiency and the push for surgical skills training prior to
real life opportunities; models that bridge the gap between simulation
and real life will become increasingly important [8].

Multiple models exist for training purposes including living and
non-living materials each with their own strengths and weaknesses
[1]. Bench models like silastic or silicone tubing, surgical gauze and
latex gloves are all cheap, portable and often times re-usable but
they can only be used to teach basic techniques and they are less
lifelike making the transition to the operating room more difficult.
Cadavers, live animals, and computer simulators all provide more
real life situations however they are much more expensive and
require more supervision and coordination in order for trainees to
use these as practice models. Polyurethane synthetic vessels have
been described as intermediate options that can be designed with
thin or thick vessel walls and varying diameters, however this model
does not completely bridge the gap between bench and patient
[9]. Furthermore, there is good evidence that low fidelity bench
models perform just as well as high fidelity equivalents as far as
in vitro surgical skills are concerned [10-11]. This suggests that
using expensive models or models with ethical implications, may
be unnecessary prior to transitioning to a live in vivo experience.

Chicken and turkey products found in your local grocery store or
local farms, however, have been described to bridge that gap. These
products are inexpensive and do not require institutional approval
for use. Some have argued that use of this model could potentially
decrease the volume of live animals used by up to 80-100% [2].
The chicken leg was first described by Sucur et al. for microvascular
training in 1981 [12]. The chicken thigh model offers consistency
in vessel size, similar to other flaps used in the head and neck,
including the anterolateral thigh, radial forearm, and fibular free
flaps free flap [3, 13]. Neurosurgical literature has supported the
turkey and chicken wing for microsurgical suturing techniques
however the vessel sizes of 1.47 +/- 0.14 mm versus 1.07 +/- 0.25
mm respectively are generally smaller than those used in the head
and neck [14-16].

Although microsurgical suturing skills are important for
improvement of hand eye skills under the microscope, it is rare
for residents to participate in this portion of the procedure in live
patients. Microvascular coupling, however, is a skill which residents
routinely participate in and no model has ever been described or
validated for teaching this skill. In our description we clearly show
that this skill can be easily taught to trainees of all experience and

Table 1. Presents average times for vessel exposure and coupling as well as average coupler size used for the

chicken thigh vessels

Ta6nnya 1. [pefcTaBneHo cpefHee BPEMS IKCO3HLNH COCYAOB M HANOXEHHS COELIMHEHNS, A TaKXKeE CPESHNI
pasmep COEMHEHNS, HCIOMb3YeMoro A1 Cocyf0B GEApPa UbINneHKa

Average Std. Deviation

Cpegnee C1a. oTKNOHEHNE
e 447 +/-340
Boow nanowan b () 670 4-229
ggsu}vjrls,?;; Zﬁéiﬁ Tw)m) 2.18 +-0.42

*No vessel was smaller than 1.5mm.

*All anastomosis attempts were successful.

* Hu oguH cocys He 6bi1 MeHbLe 1,5 MM.

*Bce nonbITKN HanoXeHns aHacToMo3a Oblin yCreLIHbIMM.
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skill levels with great success. The chicken thigh model provides
vessels similar in size to those generally found in the head and neck,
the tissue is equivalent to that of human tissue and thus it fulfills the
lab to life gap required in the academic training arena.

Conclusion

The chicken thigh training model provides consistent caliber
vessels and is well suited for training microvascular coupling and
suturing techniques. It provides the added benefit of long vessels
allowing for several anastomoses within the same specimen.
This model is inexpensive, accessible and effective for teaching
microvascular coupling techniques for all levels of training. As
objective documentation of surgical competency becomes a more
important, microvascular training with models similar to this will
become paramount.
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WUndhopmanmsa 06 aBTopax:

Duopro Kagaun — dokmop meduyumsl, omoenenue xupypeuu, Meduyunckuii
akyavmem Kpeiimorckoeo Yruusepcumema u Memooucmcxuii OHkor02uMecKuil
Lenmp Hebpacku 6 Dcmabpyke, Omaxa, Hebpacka.

Pobepm X. Jlunday — dokmop meduyunst, omdesenue xupypeuu, Meduyunckuii
akyavmem Kpetimonckoeo Ynugepcumema u Memooucmcxuii OHkoa0eu1ecKuii
Lenmp Demabpyka 6 Hebpacke, Omaxa, Hebpacka.

Onee H. Muauyax — dokmop meduyunsl, omoenenue xupypeuu, Meouyunckuii
akynemem Kpeiimonckoeo Ynusepcumema u Memooucmexuii Onkoaoeuveckuii

Llenmp Hebpacku ¢ dcmabpyke, Omaxa, Hebpacka.
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