CHOHT k|4 2t LD B0 IOty HOHAI A4
2024 gis &l XS

Al | 20244 58 252! (E) 09:00-18:00

2| TIgdrAl | @Iatol
XA | AZSHHAHHIMMIE| (HICO) 1F ™ | 63

W\
\\

\

“

\\\\\ \\“



/;AIIOBerm“ No.1 Market Share (over 80%) in the USA

Regenerative Tissue Matrix - N0, 1 Surgeon’s Choice around the World
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@\5 Medical

The best partner with advanced technology

GS
PROXIMAL
HUMERUS

LOCKING PLATE & SCREW SYSTEM

. 90, Osongsaengmyeong 4-ro, Osong-eup, Heungdeok-gu, Cheongju-si, Chungcheongbuk-do, 28161, Korea
G MEdlcaI Tel :82-43-237-7393 Fax :82-43-237-7403

Http:/www.gsmedi.com Products Inquiries : productcontact@gsmedi.com
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CENTUM MEDICAL FOUNDATION
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We Have The Answer

114, Seonbugwangjang 1-ro, Danwon-gu, Ansan-si, Gyeonggi-do, Korea

| Tel:+82-31-402-0114 | Fax: +82-31-414-2903

http://www.du-son.com
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Certified Hand Surgery Specialist Training Hospital

= —

STAFF

Hyun Sik Park

Yong Hwan Kim

Jong-IckWhang Yong Joo Chi
MD-PhD
Chief of Medical Staff Department of Department of a3 f Department of
Depgrtment of Orthopedic ~—————_ Orthopedic s L \ op:hopedic -
=== Plastic Surgery2 / Hyeung Gyo Seo Surgery3 Deok Hyeon Yu Surgery2 JaeWoo Heo e ey Sang Woo Kim
4 —
A
- ' —n‘ )
= =l
o LDi == Director General Department of Department of Department of ]
e R/ rlostic Sugery1 CrieoredialStf Plasic Surgery3 Plasic Surgerys Orhopedc | B
'/ gery’ astic Surgery: lastic Surgery! rthopedic
4 ‘L - Surgery1

7

¢

SERVICES

Hand Surgery & Plastic Surgery

<Reconstructive Surgery >
Institute of Micro & Hand Surgery

© Hand reconstructive surgery and micro surgery
Hand replantation, Hand trauma, Post-traumatic deformity
Contracture and scar, Carpal tunnel Syndrom, tenosynovitis
© Congenital Hand

Syndactyly, polydactyly, Constriction band syndrome
Symphalangism, Hypoplastic hand

O Facial reconstructive surgery

Facial contouring, Facial bone fracture, Facial rejuvcnation

<Cosmetic Surgery Clinic>
© Cosmetic surgery

© Laser Clinic

Orthopedic Surgery

© Joint Clinic
Arthroscopy and Arthroplasty
Degenerative arthritis and Rheumatoid arthritis

© Musculoskeletal and spine Clinic

O Fracture, dislocation and traumatology
Radiology

Health screening program

Diagnostic medicine

DUSON offers a warm touch that heals even the wounded hearts.

Institute of Micro & Hand Surgery

[l DUS ON

HOSPITAL
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Program at a glance

08:30-09:00

09:00-10:00

10:00-10:30

10:30-11:30

11:30-12:00

12:00-12:40

12:40-12:50

12:50-13:30

13:30-14:30

14:30-15:30

15:30-16:00

16:00-17:00

17:00-18:00

18:00-

IR SRaN

Of | CHA3HioF £7te?

The Debates on head
and neck microsurgical
reconstruction

Opening Remark

&3 OFAIER| EO| SlofR.

Coffee break

XH¢%8

Special Lecture (Room A)

M 7|9 Session (Room A)

T AFRl 2 (Room A)

Lunch (([R+=2d O/ =8/

Breast neurotization:
What, where and how ?

Enhancing the Surgical

Outcomes of Lymphedema:

A Comprehensive Approach

+=0t0 2 2RO Q.
(Round Table)

SHX| = A

Coffee break

02t 22 Xg LIt
(Round Table)

LEX 2 HNR?

Closing Remark

’1._4—?—%1}9_* HESo
=0| =30| EtR?

Al M Z=of
LLO O oo
(Neurogenic Tumor)
TIEHO| M =& 7K

ofo
LI

40 gy

% -
O [y
rlo

=S

o|z1 Aloz M| 2Tt
(Round Table)

| o2 MEE X2




Program | room A

08:30-09:00

09:00-10:00

10:00-10:30

10:30-11:30

11:30-12:00

12:00-12:40

12:40-12:50
12:50-13:30

W[ AL CHeto|Mls23te] oAt ZEH
= CHetn M3t 312 SHM
e CHet- 2ol atsts] OjANE BhpZ
= CHetR ol ntsts| 3|2 21
=Ab Chetz i A ass] o LAY
TICHZ2 =2E&4 oA Chxistof &nte? I Y Hoge O|SH, M 2l
CHabd ~X| Hthe] RASP 2 0[8% M7 Faydisial 23
Reconstruction of degloved amputation (toe transfer or flap) wee SE 33
Decision of Salvage or Amputation in Mutilated Hand injury JtEElool&EE 37
High-pressure injection injuries by paint guns sl HAH 39
Coffee break

The Debates on head and neck microsurgical reconstruction Ik Mol 2B, st HRA
Myth or fact I: The reason why we have to avoid superficial temporal

artery and vein Aoy M8 4
Myth or fact Il: The reason why superficial temporal artery and vein are safe St A 43
Easy and safe technique I: End to Side anastomosis with Internal jugular vein T W= 44
Easy and safe technique II: End to End anastomosis with Internal jugular vein Meoietde 46
Special Lecture Epah Klo|c S Sitot) SRH
KSSH/KSRM talk: Functioning Free Muscle Transplantation to Restore Finger Movement for

Sequelae of Volkmann'’s Ischemic Contracture Chang Gung Memorial Hospital Johnny Lu 49
MiH 7|4 Session stz Satoto| 32 ZHM, TaEiedeelnt 2o
Perspectives of Hand and Microsurgery Mot HMEH 51
EHA| AR & E

Lunch (£|2=24 OM|/8/2X) L B, angol g2

(CH3tO|MI=&3ts]) Comparison of groin lymph node anatomy in patients with upper-extremity
lymphedema and healthy subjects using contrast-enhanced computed tomography (Video)
n2olcH O|EfE




Program | room A

13:30-14:30

14:30-15:30

15:30-16:00

16:00-17:00

17:00-18:00

18:00-

CHOHI| IS 2THS] « CHSHAERO|IO1Y| o CHOMUAAIZ

FEYY|

(CHstE 2| t5ts]) Comparison of ulnar shortening osteotomy for idiopathic ulnar impaction syndorome

using conventional or ulnar osteotomy plates and with or without interfragmentary screw fixation
o) 4ES

(ChetE = dde=ste)) RE7ISHZ]0[AQZ QHHDM| [ Al S0441E =0l [HE Z0t0)| CHSH QISX|5 &4

2ol ZAEH
Breast neurotization: what, where and how ? )k gl 2%, Sitolrk
Neurotization - How much can sensory nerve be restored? SiMelch FIAH
Neurotization of DIEP flap Aeolc ZEHE]

Neurotization of mastectomy skin flap

How to enhance surgical outcomes of LVA Hrgolch LAH|
Enhancing the Efficacy of Physiologic Surgery Through Adjunctive Procedures Sl MEH

Evidence based-approach in surgical management of lymphedema nefolc M=

Coffee break

ol S A0 (Round Table) 2 Mool HHE, H=olo
Volkmann ischemic contracture Az ol MxfS
Symptomatic neuroma of major nerve: 2 cases S4tolcy HiFH
Navigating the Challenges in Vessel-depleted Neck sitoc AEH
Delayed vascular insufficiency in replantation and free flap surgery weel 4T

SEX| xiz Z}ak:
Foot reconstruction considering size and thickness of the defect

Muscle flap for treatment of chronic OM ol o|xhE
Soft tissue recontruction after malignant tumor resection

Soft tisseu reconstruction in patient with peripheral arterial occulsive disease

Closing Remark

e
63
65
71




Program | rooms

Room B

08:30-09:00 7H2|At CiBto|Ma2sts| oAl EEH
= chsto|Ma-zste| oa ZSEHM
e CHet- 2ol atsts] OjANE BhpZ
A Chetselafete] szt ZiAQd
=Ab Ot AR Lot o LA
09:00-10:00 £=: OF=I7HX| £Ho] S0 L. atah siElon] X|4F, 7tE2iolc O|FH
Trapheziometacarpal joint arthritis: resection vs arthrodesis Qlxolch Fe M 88
Ulnar impaction syndrome / Wafer procedure vs ulnar shortening osteotomy aHgof Zget 89
Scapholunate reconstruction: suture tape vs auto tendon Agelch 0|t 97
Kienbock: Conservative vs operative olag HEId 102

10:00-10:30 Coffee break

10:30-11:30 M$22 &HAt Hnpt Ex| Q4LIQ? I ol WS silory HEE
Carpal tunnel wel A% 105
Cubital tunnel syndrome storolc OJ&FZ 109
Tendon re-rupture moiMofel LA 111
Malunion revision in hand fracture wel 4E3E 113

11:30-12:00 Special Lecture (Room A)

12:00-12:40 A 7|'H Session (Room A)
12:40-12:50 A AR EE (Room A)
12:50-13:30 Lunch (X|2F=24F 0|M|/$=2/2X) (Room A)

13:30-14:30 ZES L2 ofzigla B3 M2iee MHC, dese 2XS
TB infection management oy ZZH 121
Septic joint Mao 4S8 131
Infective tenosynovitis el MS2E 136




Program | rooms

CHOHIINIS2D1R| « LSk ThorY] o ChotL

Room B

14:30-15:30

15:30-16:00

16:00-17:00

17:00-18:00

18:00-

Osteomyelitis
£51} 5 SH: OF2] = Y| X| StELICH Zh: Ml
Closed vs open operative treatment in hand fracture

Distal radius fracture treated without conventional volar locking plate

Carpal bone fracture otherwise scaphoid: features and clinical implications

Scaphoid nonunion: arthroscopic assisted vs open technique

Coffee break

0|21AL M 2iL|Ct. (Round Table)
Perforator artheroma supermicro

Salvage reconstruction with PMM flap after failure of free flap
transfer for oral cancer defect

latrogenic ulnar nerve injury during ulnar collateral ligament repair of the elbow
How should the ulnar nerve be managed in the pediatric supracondylar fracture?
TEX| 2 wne? Iz 2alno| 32 X
Elbow ligament injury: operative vs conservative management

Radial head fracture: osteosynthesis vs replacement?

Intractable epicondylitis: conservative vs operative treatment

Osteoarthritis in elbow joint

Closing Remark
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Program | roomc

08:30-09:00 7HZ|A Chetojlsaotsl oAt SEH
ZAL CHetn M3t 315 SHM
FAt Chstio|afete] O[ALE SH4E
Z A Chot2olutsls| 312 Zdol
ZAL etz A ESa33| 27 A

09:00-10:00 HES3 QHHMUASO| 20| 20| MR zhah Mgoici & 8 ofztoy HiE S
Trigger-Site Deactivation Surgery for Nerve Compression Headaches Mo dES 200
Migraine Surgery Experience in University Hospital Skl HRE 201
Migraine Surgery Experience in Private Clinic oyt HIFEM 205
Underrecognized Facial Sensory Neuralgia te2io S 213

10:00-10:30 Coffee break

10:30-11:30 AMAM =2k (Neurogenic Tumor) ZITHO|A £=£7}X] Atk Aol ZITIL 7t=E2loly Mk
Overview of peripheral neurogenic tumor A= ™Y 215
Imaging studies of peripheral neurogenic tumor Do X[QIE 216
Treatment principle of peripheral neurogenic tumor wedel R 221
Surgical treatment of peripheral neurogenic tumor sioy &gz 223

11:30-12:00 Special Lecture (Room A)

12:00-12:40 M 7|'H Session (Room A)

12:40-12:50 ThH| AFEl £ (Room A)

12:50-13:30 Lunch (X|24=24 O[M|/3=5/Z =) (Room A)

13:30-14:30 B2 £ 22 HL o239 a1 Sy S48 nilon) APz
Anatomic Overview Mo QUEH 226

Diagnosis Focusing on Differential Diagnosis Agoi X" 230




Program | roomc

CHEHI | N[r22tD « CHOH Rt OtD] o CHPHA

14:30-15:30

15:30-16:00

16:00-17:00

17:00-18:00

18:00-

Conservative treatment: How to treat patients without operation

Operative Management - Tips and Pitfalls

H
rg
r
oy
HL
oot

STHO|OJE] 07| 0|83t12, Of 2| 2E3H T2XIQ?

70l E2E = tips 2 EHFTAMR

Coffee break

o[z Mo = HZsH| £t} (Round Table)
Lateral approach to PTA

Surgical treatment of blue toe syndrome due to dorsalis pedis
artery compression

Approach to the Malunion of Distal Phalanx Fractures

My Approach to Diagnosis and Treatment of Thoracic Outlet
Syndrome

AT o2 MEZ K=

Introduction of Symptomatic Neuroma

Timing of Treatment and Recovery in Symptomatic Neuroma
Nonsurgical Treatment of Symptomatic Neuroma

Surgical Treatment of Symptomatic Neuroma

Closing Remark

o OHFE 232

Yusoto| 3o A 235
atzk Aol MESS, Satolcy ZAR 2
2oiAzwsac AWM 238
Mesdasd X" 240

o Zelolt ZakE, weEd YR
ostolt ZHE 242

saotf OHH 243

Mo BMR 244
MeorHE#XIE 246

F1E: eMolch S| M, satoln OfAksd
olstelc 2217|248

A=l O|EE 249

olxlolcy O[4I 251
Jte2lo WIS 256
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RASP branch

Radial artery 3 Scaphoid tubercle
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Reconstruction of degloved amputation
(toe transfer or flap)

WINSTITUTE FOR HAND AND RECONSTRUCTIVE MICROSURGERY,
W HOSPITAL, DAEGU, KOREA

Myung Jae Yoo

Introduction

Management of hand degloving injury is one of the most difficult problems in hand surgery.(1,2)
Degloved skin from the underlying structures is usually a result of trauma. The injury mechanism involves
detachment of all the connective fixations of the skin, nail bed, and nail from the bone, leaving the bone,
joint, and tendon completely degloved without skin disruption. The three types of mechanisms or nature of
injury are cleancut, crush—cut, and crush—avulsion. Degloving injury belongs to the last type of mechanism.
As surgeons continue to push the borders of microsurgery, novel technigues are prepared

to manage the difficulties of degloving avulsed digits. Venous flow—-through flaps or transfer of vessels
from adjacent fingers are some of the novel techniques for recovering degloved fingers. When the
possibility of replantation is not feasible, then some sort of flap must be used to cover the defect. The
commonly used methods for hand degloving injury defects include the use of abdominal flaps, anterolateral
thigh flap, latissimus dorsi flap, medial arm, and cutaneous free flaps.

CAUSE

These injuries occur when the hand is caught by a force and pulled at a low velocity. The force that holds
the skin usually has some amount of irregular surface, that holds on to the skin and does not slip. When
this then pulls in an outward direction — it may be the force moving outward, like the tyre of a vehicle that
has run over the hand or it may be the counter force — the patient pulling his hand outward.

There is another common cause of degloving injury involving a single finger. When a person is wearing
a ring and the hand is moving very fast in a particular direction, and the ring gets caught by a sudden
stopping force, a ring avulsion injury occurs.

33



NICH22 =224 OfEH| oo EntR?

PATHOLOGIAL ANATOMY
As the tissue loss consists of the skin and subcutaneous tissues only, sparing the retinacular system of the
hand, there is no injury to the underlying neurovascular bundles, tendons or muscles. The only exception
is ring avulsion injuries where degloving of the finger may be associated with amputation of the terminal
phalangeal region. Hence, the common features running through all these injuries are:
* Preservation of the musculoskeletal unit
* Preservation of the vascularity of the remnant tissues
* Preservation of the entire length of the finger / fingers / hand
* Exposure of the underlying tendons, muscles, neurovascular bundles

MANAGEMENT

- Principles
* Preserve as much of the structures as possible
* Early primary definitive skin cover
* Good quality skin cover
* Early return of function

* Possibility of conducting any secondary procedures, flaps

- SURGICAL OPTIONS
Replant — Revascularise

The first and best surgical option of treatment in such cases is always replantation(3) or revascularisation.
When the degloved skin is totally removed from the body.

- AMPUTATION VERSUS SALVAGE

In a majority of the cases, the decision should be made to preserve the degloved part and reconstruct it.
However, there are some situations where amputation can be offered as a treatment option.

- TYPES OF RECONSTRUCTION
The next major decision to be taken is the method of surgical reconstruction.
The aims of surgical reconstruction are:
* To provide thin, pliable and sensate skin that prevents contracture and stiffness
* To allow the reconstructed tissue to heal quickly, to allow early mobilisation
* To provide skin durable enough to withstand a secondary surgical procedure
* To create a result that is cosmetically acceptable

- FREE TISSUE TRANSFER
All the procedures described earlier are staged procedures. If a single stage cover has to be provided, free
tissue transfer by the microvascular technique(4) may be done. The tissue that is transferred may be either
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an anterolateral thigh flap,(5) which is a skin flap, or a latissimus dorsi muscle flap,(6) which is covered with
a skin graft. The disadvantage of these procedures is the paucity of tissues that can be transferred by this
method, and the need for expertise in microvascular surgery, to carry out the procedure.

- THUMB RECONSTRUCTION

The importance of reconstruction of the thumb cannot be over stressed. The thumb contributes to about
40 % of the total work done by the hand and it has certain characteristics that are needed for it to function
optimally.

* Length

» Stability

* Mobility

* Sensation

* Cosmesis

In a degloved thumb, there is no deficit in the length, stability or movements, but emphasis must be
placed on the remaining three criteria of:

* Good quality skin cover in the form of glabrous skin

* Sensate skin on the contct areas

» Cosmetically acceptable reconstruction including a nail complex

- Reconstruction options for a degloved thumb

* Microsurgical option of a wrap—around flap(7) from the great toe, if the degloving is restricted to the level
distal to the metacarpophalangeal joint.

* Classical osteoplastic reconstruction with a tubed groin flap and a sensate neurovascular island flap to
provide sensation.

REFERENCES

1
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Decision of salvage or amputation
in the mutilated hand injury

Department of Plastic and Reconstructive Surgery
College of Medicine, The Catholic University of Korea
Uijeongbu St. Mary's Hospital

LEE JUN HO

Mutilating hand injuries present a multifaceted challenge due to their heterogeneous nature and lack of
treatment standardization. Decisions regarding salvage versus amputation hinge on injury severity, tissue
damage, functional potential, patient preferences, and long—term prognosis. Clinical assessment, although
lacking standardized systems, focuses on injury timing, mechanism, and environment, underscoring the
necessity of experienced surgeon evaluation.

The reconstruction goal is to achieve maximal function efficiently through a series of strategic procedures.
Dynamic interactions between motor and sensory loops govern hand function, with opposable thumbs and
mobile digits being crucial. Essential requirements for hand function encompass strength, position, length,
stability, mobility, and sensibility.

Based on experience and literature, reconstruction priorities for mutilated hands are as follows:

=> A stable, opposable thumb of adequate length, extending at least to the interphalangeal (IP) joint.

= Preferably, one or two digits adjacent to the thumb for pinch grip, possessing sufficient length and
mobility to reach the thumb.

=> Restoration of sensation in the reconstructed hand.

=> Durable skin and soft tissue coverage facilitating further reconstruction.

Ultimately, restoration of prehension, wherein the thumb meets the fingers, is paramount. Preserving

structures crucial for thumb stability and opposition is essential. Preservation or reconstruction of key

structures—muscles, nerves, and blood vessels—is pivotal for maximizing hand prehension function.

Muscle preservation includes intrinsic and extrinsic muscles vital for fine motor control and power grip. Nerve

preservation or repair, especially of the median and ulnar nerves, is critical for sensation and motor function

restoration. Maintaining or reconstructing arterial arches ensures adequate blood supply for tissue viability and

function.
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In our cases, although reconstruction was completed, there were cases where the function of the thumb
was not restored at all, making it cosmetically or functionally meaningless. In this case, it became difficult to
improve by wearing a brace. Therefore, where thumb function cannot be salvaged, amputation may facilitate
prosthetic installation. In borderline situations, the decision to amputate is made at the end of debridement,
since from what at first looks unsalvageable might be reconstructable. A basic hand may be salvageable using
available structures and incorporating heterotopic replants and fillet flaps. We are convinced that it is difficult
and sometimes even risky to make the amputation and salvage decision based on transmitted digital images.
So, a standardized assessment system is needed for prognostication and injury assessment, given the
limitations of existing outcome scoring systems.

Finally, it may be a rather bland conclusion, the expertise of experienced surgeons remains indispensable in
determining the optimal course of action for mutilating hand injuries.

“Surgeons Make the Difference”
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High-pressure injection injuries by paint guns
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B 55
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The incidence of high—pressure injection injury is increasing with the development of industry and use of
injectors. Although high—pressure injection injury is relatively rare, it commonly leads to complications such
as skin necrosis, infection, and amputation. Moreover, the initial presentation is prone to be underestimated
because of the small entry point at the patient’s first encounter in emergency care. High—pressure paint gun
injuries are initially treated with administration of broad—spectrum antibiotics and tetanus toxoid, while surgical
intervention, including wide debridement, should be performed promptly after appropriate initial evaluation
and management.

Here, | present three cases of high—pressure injection injury by paint gun, which were treated at our
institution, and conducted an in—depth review of relevant literature. Early debridement was critical, whereas
we need to debate the range of debridement.
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Postoperative Morbidity Outcomes Associated with
Superficial Temporal versus Cervical Vessels as Recipient
Sites in Head and Neck Reconstructive Surgery
: A Meta-Analysis

Department of Plastic and Reconstructive Surgery, Dongsan Medical Center,
Keimyung University College of Medicine, Daegu, Korea

Woonhyeok Jeong MD, PhD"

Background
The purpose of this meta—analysis is to compare the surgical outcomes of using neck vessels versus
superficial temporal vessels as recipient vessels in head and neck reconstruction with free flaps.

Methods
The PubMed, Embase, and Scopus databases were systematically searched using the following keywords:
(“superficial temporal” OR “temporal”) AND (“free flap” OR “free tissue transfer”) AND (“head and neck”
OR “face”). The following data were extracted: first author, publication year, flap type, reconstruction
region, concordant vein graft, recipient vessel, and postoperative complications including thrombosis,
partial necrosis, and flap failure. The recipient vessels were divided into two groups: STA/V and the neck
group.

Results
A total of 12 studies which met the inclusion criteria were included and reviewed systematically for a
meta—analysis. The STA/V vessel group yielded a statistically significantly high risk of flap failure (odd
ratio: 1.99; 95% Cl: 1.2-3.3; p = 0.007) with low heterogeneity (p = 0.84; 12 = 0%) compared with the neck
vessel group. However, there were no significant differences in the thrombosis and partial necrosis.
Conclusion
The STA/V vessels as recipient vessels for head and neck reconstruction could increase the risk of total flap
necrosis compared to neck vessels. Therefore, postoperative monitoring should be performed cautiously
when STA/V vessels are used in head and neck free flap reconstruction.
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635 potentially relevant articles were

searched from
+ 289 Pubmed
+ 29 Scopus
+ 316 Embase

|

> [ 167 duplicates were excluded ]

The titles and abstracts of 468

articles were screened

/;56 studies were excluded:
Animal study (n=5)

Articles not related to free flap (n=191)
Articles not written in English (n=26)

Cadaver study (n=5)

Case report (n=86)
Conference abstract (n=6)
Mo English paper (n=26)

112 full-text were reviewed

~ L\Review article (n=37) /

Tl B

100 studies were excluded:
» | Mo comparison data available for recipient vessels (n=90)

No use of the superficial temporal vessels (n=9)

12 studies were included

™ Data duplicated by the same institution (n=1)

- J

Figure 1. Flow diagram used to identify and select studies.

TV Hack [ Gl Rt Rink of Alas o SEfeSlORD i
by o Subgroug  Evenls Tolal Eve B E DEFO
[ o m 3 7EZ  34%  140[007, 7781 T (111K A
e 2015 @ 3 0 » S8 4ABMAl L] [ "
Lan 2018 LI - 2 4 0w F4R[1 46 RN e - ! %
L2018 0w 1O GVR 047 (DU 1045 H %
Mginca 2021 a n 1 3 TO% 035 001, AAT) o o*
Narmtegan 2004 : . 3 B0 BI%  287[040, 1841 L g
Fovonaugn 2015 1 n v 0% LTZ[A0, 4% H
Soaghon 2015 o7 1B TO%  0X30YEST) o
Soma 203 : 2 1 5 ¥ 280022, W52 L
Tan 2004 . ® ¥ T MON 215087 530 - .
Wi 2003 5 31 M 170040 727) o p—— =]
¥ 1

Total (5% C1) 389 18T 000N 199 (1.20,3.30) -»> ;
Totsl avants l P i
Hsteroganaity; Che = 4.88, ¢/ = 8 (7 = 0 84 I = 0% gy : : : s )
Tost for cveral aflect 2 = 264 (7 = 0,007) "n.-?.rln|sv-.'| “W"",%_‘f“ # :

3 1 ol
s o 15 o
A} Riiinam sequencs generalion (selecion bias)

o biss) ¢
{F) Siabicthn togeatieg (rogeBing biss 2 25
b 01 1 w 100

{3 Othar bisn
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Myth or fact ll: The reason why superficial
temporal artery and vein are safe
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Easy and safe technique I. End to Side anastomosis
with internal jugular vein

Department of Plastic and Reconstructive Surgery,
Korea university hostpial, Seoul, Republic of Korea

Jae-Ho Chung

Microvascular anastomosis may be considered the most crucial step in free flap transfer. Among the two
major anastomotic techniques, end-to—end and end-to—side, the former is preferred in most circumstances,
because it is a relatively easy and simple technique that even an inexperienced surgeon can perform without
much burden. In contrast, end-to-side anastomosis (ETSA) is usually considered to be more difficult than
end—-to—end anastomosis (ETEA) and involves a learning curve for the surgeon. Despite these difficulties,
ETSA also has some advantages. First, it can overcome the issue of vessel size discrepancy. In particular,
this method is useful when the length of pedicle is short. Second, it provides a relatively higher patency rate
than ETEA. Because of these advantages, ETSA is widely adopted in the fields of head and neck, and lower
extremity reconstructive surgeries. Godina et al. reported that ETSA was better than ETEA in terms of blood
flow and patency, thus it is the preferred method for free tissue transfer. [1]

In head & neck reconstruction, internal jugular vein is considered as a main recipient vein with various
advantages. If there is an appropriately sized branch nearby, it can be easily anastomosed with a coupler,
but if not, surgeon may need to do a direct ETSA to the IJV, taking into account pedicle length, etc. With
longitudinal two bulldog vessel clamping, surgeon can achieve an enough exposure for venotomy. Venotomy
can be performed (1) with a slit longitudinal or transverse incision or (2) by excision with micro-scissors.
Author prefer ETSA than ETEA, and IJV than EJV. The size, constant anatomy, patency, and possibility for
multiple anastomoses make use of the [JV very advantageous.[2]

In this presentation, | will present about the ETSA method of our institution, and discusss about current
controversy about this method in head and neck reconstruction.

Reference
1. Chung JH, Sohn SM, You HJ, et al. Use of a biopsy punch for end—to-side anastomosis in free-tissue transfer.
J Plast Surg Hand Surg. 2020 Aug;54(4):215-219
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2. Yamamoto Y, Nohira K, Kuwahara H, et al. Superiority of end-to—side anastomosis with the internal jugular vein:
the experience of 80 cases in head and neck microsurgical reconstruction. Br J Plast Surg. 1999 Mar;52(2):88-
91. doi: 10.1054/bjps.1998.3037. PMID: 10434884.
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Easy and safe technique II: End to End anastomosis
with Internal jugular vein

M=ol ggelat
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After a common neck dissection, the internal jugular vein is easily accessible in the surgical field. Therefore,
it is the first recipient vein considered for free flap reconstruction. Depending on the surgeon, end to end
anastomosis may be preferred or end to side anastomosis may be preferred. This speaker prefers to perform
end to end anastomosis whenever possible, most importantly because it is easy, simple, and safe. In the
clinical field, there are more branches of the internal jugular vein than there are anatomy textbooks, and
location and caliber will determine which vessel to be used as a recipient. Generally, we could use the one
adjacent to the recipient artery, but if it is not found in an adjacent location, we would find a larger, more
reliable venous branch and use it. In this case, the flap pedicle may require more dissection between the
artery and vein, but it is not too difficult.

There are not many studies that directly compare end to side anastomosis with end to end anastomosis. In
1996, Ueda et al. compared 938 cases and found that thrombus occurred in 1.8% of cases with end-to-
end anastomosis and 2.7% with end—to-side anastomosis. There was no statistically significant difference
between the two groups.

Table 4. Incidence of Venous Thrombosis.*

Type No./total %
End-to-end 15/835 1.8
End-to-side 3/113 2.6

“Results not significant.

A 2014 study by Piazza et al. also found no significant difference between the two groups. They compared
422 cases and found the following results
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Table 2 Venous failure and successful venous re-exploration rates
for each group (statistical analysis by Chi-squared test)

Group A Group B P
(ETE) (ETS)
Venous failure (1.1 %) 2 (1.3 %) 0.83
Successful venous re- 2 (0.7 %) 3 (1.9 %) 0.08

exploration

There is no proven significant difference between end to end and end to side anastomosis, therefore it is
considered safe to use the operator's preferred method.

Figure 1. Venous anatomy of internal jugular vein and its branches
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KSSH/KSRM talk: Functioning Free Muscle
Transplantation to Restore Finger Movement for
Sequelae of Volkmann's Ischemic Contracture

Chang Gung Memorial Hospital
Johnny Lu

49



c
9
7
7
Q
N
mo
N
md
KO




M4 7]'4 Session

Perspectives of Hand and Microsurgery

NS
A

51



Breast neurotization: what,
where and how ?




Breast neurotization: what, where and how ?

Neurotization - How much can sensory
nerve be restored?

e
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Complete surgical recovery for the treatment of nerve injury is the most difficult challenges given to operators.
Recently, several studies have been announced to restore sensory nerves after breast reconstruction.
Among them, neurotization using allogenic nerve grafts is receiving the most attention to the reconstructive
surgeons. The one of the question breast reconstruction surgeons may encounter most frequently to patients
is, “How much sensation can return after nerve reconstruction surgery?”.

In order to answer these questions, we summarize the results of nerve regenerative operations performed
on sensory/motor nerves in various fields such as orthopedics, neurosurgery, and plastic surgery, and
summarize the time required for sensory recovery and the degree of recovery. We would like to find out
whether this applies similarly to the results after neurotization after breast reconstruction.
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Neurotization of DIEP flap
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Neurotization of DIEP flaps in breast reconstruction represents a critical advancement in surgical techniques
aimed at enhancing sensory recovery post—-mastectomy. This research discusses the efficacy of various
neurotization methods including direct coaptation, conduits, and allografts, and their applicability across
different flap types such as abdominal and LD flaps. The focus on DIEP flaps encompasses a thorough
analysis of recipient and donor nerve selection, specifically debating the merits of using medial versus lateral
branches and determining the optimal levels for donor nerves (ICN10-12).

The anatomical and clinical implications of choosing between medial and lateral branches for recipient nerves
are explored in depth. While lateral branches are noted to cover a broader sensory area, their high likelihood
of being severed during mastectomy poses significant challenges in their preservation and effectiveness in
neurotization. On the other hand, medial branches, typically preserved during surgical procedures, offer a
viable and often safer alternative for neurotization, thereby reducing surgical risks and potentially improving
patient outcomes.

The presentation delves into the technical challenges associated with each approach, highlighting the surgical
intricacies that impact the decision—-making process in neurotization. This includes a detailed comparison
of the surgical accessibility and potential complications arising from the neurotization of either branch.
Furthermore, the clinical outcomes related to sensory recovery are scrutinized, with an emphasis on the long-
term benefits that each technique offers to patients.

Current research gaps are identified, emphasizing the need for further comparative studies between the
medial and lateral approaches to neurotization. The objective is to develop a clearer understanding of which
techniques provide superior sensory restoration and patient satisfaction post-reconstruction. This study
aims to contribute to the ongoing enhancement of breast reconstruction methodologies, ultimately aiming to
improve quality of life and sensory recovery for patients undergoing mastectomy.
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Neurotization of Mastectomy Skin Flap

Department of Plastic Surgery, Asan Medical Center, University
of Ulsan College of Medicine, Seoul, Korea

Hyun Ho Han

Breast reconstruction has been developed a lot for recent 20 years. Maintaining breast’s shape is not an
obstacle anymore. However, even being saved the breast skin including nipple—areolar complex (NAC),
innervation of the breast is damaged along the breast margin. The breast skin function such as sweating and
sensing is not working, furthermore remained nerve ending becomes neuroma which makes the patient feel
severe neuropathic pain. It is called postmastectomy pain syndrome (PMPS).

Restoring the nerve to the breast can be divided as two categories. The first is the use of sensated flap for
the breast reconstruction. The second is the connect the transected intercostal nerve end to NAC. In this
session, we will focus on the second topic.

To connect the intercostal nerve to NAC, 3 to 7 cm allograft or autograft nerve is required. The diameter will
be preferred as 1-2mm. Suture can be possible using #8-0 or 9-0 nylon under the microscopy or loupes
view. One of the popular allogenic nerve is Axogen, but some internal companies are starting to produce it.

If the use of nerve graft is impossible due to the cost issue, there are other ways for managing the nerve
stump. Targeted muscle reinnervation(TMR) or Reinnervated peripheral nerve interface(RPNI) are the options
which are well known in the artificial robotic arm technology for the amputed arm patients.
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Enhancing the Surgical Outcomes of Lymphedema: A Comprehensive Approach

How to enhance surgical outcomes of LVA

Lymphatic Vessels: functioning lymphatic vessels with proximal obstruction.
@ Well-functioning lymphatic vessels'.
« lymphoscintigraphy, ICG lymphography, Ultrasonography, MR lymphangiography, SPECT CT%
@ Proximal obstruction.
* Dermal backflow.**
Both 1 and 2 should be confirmed preoperatively.

Anastomosis technique.
@ End-to-end is preferred over side—to—end, end-to-side, side—to-side.>®
@ Check leakage after anastomosis.
® Use veins with similar diameter with lymphatic vessels.
@ Use short branch of veins.

Veins
(D Proximal venous stenosis of veins in upper and lower extremity.
* Preoperative evaluation using CT venography, Duplex sonography.
* Venous intervention if necessary.
* Rate of proximal venous stenosis.
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Table 1. Ratio of proximal venous stenosis, and endovascular intervention between upper and lower
extremity with lymphedema

Upper extremity lymphedema  Lower extremity lymphedema P value

Total number of patients 83 128
Proximal venous stenosis, n (%) 27 (32.56 %) 10 (7.8 %) {0.001
Endovascular intervention, n (%) 14 (16.9 %) 8 (6.9 %)
(Rt.: 7, Lt.:7) (Rt.: 4, Lt.: 3, Both: 1) 0.014
Balloon dilatation, n 12 1
Balloon dilatation + stent, n 1 7
Failure of catheter insertion 1 0

Unpublished data

@ Find veins with lower pressure.
* Vein visualizer’.
* Ultrasonography.
* Intra—operative testing of venous flow direction.

— Postoperative compression.
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Enhancing the Efficacy of Physiologic Surgery
Through Adjunctive Procedures
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Evidence based-approach in surgical
management of lymphedema

Department of Plastic and Reconstructive Surgery,
Korea university hostpial, Seoul, Republic of Korea

Jae-Ho Chung

The goal of this presentation is to perform a systematic review of available trials and papers to examine both
the benefits and risks of surgical treatment and prevention of upper and lower extremity lymphedema.

We will investigate the current trend of surgical treatment of lymphedema with focusing on clinical aspect.
We aim to provide a comprehensive update on the current data of the efficacy of surgical treatment including
lymphovenous anasomosis (LVA), vascularized lymph node transfer (VLNT), liposuction, and prophylactic
lymphatic reconstruction (LYMPHA). Also, we will discuss about the rehabilitation protocol and evaluation
method of surgical outcome. This evidence—based approach will be an important opportunity to look at the
limitations of current tretments and explore better approaches.
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Delayed Vascular Insufficiency in Replantation
and Free Flap Surgery

W Institute for Hand and Reconstructive Microsurgery,
W General Hospital, Daegu, South Korea

Soo Jin Woo M.D., Hyun Jae Nam M.D.,
Sang Hyun Woo M.D., Ph.D.

Postoperative concerns persist for surgeons, but certain cases uniquely trouble microsurgeons. Despite
confidence in a technically successful anastomosis, the survival of the flap or replantation remains uncertain in
some cases. While textbooks distinctly classify the adverse course after microsurgery as venous congestion
and arterial insufficiency, the outcomes of flaps or replantation often deviate from these clear patterns.

Some flaps or fingers may appear in a precarious state—neither clearly viable nor nonviable—eventually leading
to necrosis despite initial optimism. Other flaps or fingers show continued bleeding but ultimately fail, causing
significant frustration for the surgeon and disappointment for the patient. This study explores potential
contributing factors, including injury patterns, patient—-specific variables, intraoperative conditions, and
postoperative care, that might lead to delayed vascular insufficiency after replantation or free flap surgery. We
share the experiences and reflections of surgeons who have navigated these challenging situations.
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Foot reconstruction considering the size
and thickness of the defect

Departement of Plastic and Reconstructive Surgery Soonchunhyang
University Bucheon Hospital

Hangyu Cha

Various free flaps have been utilized for lower extremity reconstruction according to surgeons’ preference. In
particular, foot is the area that has unique structural and functional significance and restoration of defects in
this region poses a significant reconstructive challenge.

Many surgeons choose the flap that they are familiar with but the thickness of flap varies among patients
according to their body habitus, and the recipient sites in thin anatomical regions frequently result in
postoperative bulkiness. In addition, there are many chronic small defects in diabetic foot patient that are hard
to heal.

For various kinds of wounds in the foot, surgeons should be prepared with various flaps considering the
size and the thickness of the defect. Utilizing preoperative imaging modalities including preoperative CT
angiography and duplex ultrasonography, small and thin flaps can be precisely harvested and transferred. The
author introduces various kinds of flaps that are useful and optimal for foot reconstruction.
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Soft Tissue Reconstruction After
Malignant Tumor Resection
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1. Introduction
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A. OjTlet ML
A2t (deltoid muscle)?| 742 pedicled innervated latissimus dorsi(LD) flapO| 7% 0| AFZEIAL free
functioning tensor fascia lata (TFL) flap™ XHQHE! HEZF QICE ™ ALHE TEET1510| THZ40)| CHSHA = pedicled LD
flapat free functioning gracilis transfer7t AFREICH®"? ZEHO| MHE 2|t XHZA0= pedicled LD flap0| 2
H|OtE| ALt

B. Hs
20| BT7H0| AN CiShME BIF OIHZOILL free LD flap0] RAEQICLS™ & U 20| AXZ 20 CiohA

=9
= free gracilis flap, free LD flap, composite anterolateral thigh(ALT) flap0| EEE2AL}. ™ Composite ALT
flapOflA= vastus lateralisLt TFL, iliotibial band S0| AL /AL,

o] Z20i| isHM= SE 01M&L & SE 0|AIS0| HHEQUCLS SXMHO| &4

0
ofi
g
o3
10
b
=2
=
%
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Me sural nerve graftLt lateral antebrachial cutaneous nerve graft7t £2 AFE|QIC >

D. iE|S et N EH
HAEZ] 29 MHQ AL innervated LD flapS S50 X{Z40| 7HsSICH ™™ HEIAMEZ Q| BHQl AL
innervated transverse Rectus Abdominis I\/Iusculocutaneous(TRAl\/I) innervated LD flap 2| R XA 174
1} ZA|0f| gracilis transfer, sartorius transfer S2 &H I24& 4= ULCE™>™" LHFZO| AL innervated LD flap,
free gracilis flap, free rectus abdominis flap 2 0|90f01 7|5 3|=20| 7H536ICt. " 2tEA1ZA(Sciatic nerve)2)
HH & A2 HIZSAZ(peroneal nerve) £ HSA1Z(sural nerve)S 0183104 XH710| 7S5t ™™™

E. olEI%
SIE|S MYy F8lo| 72 L=t M1ZX|2 ZHZHS 31=6t= 20| Q6T Yt H1EX(Q ZHZZS 9
SlM= free gracilis transferZt H|QtEl HEZF QICH ™™™ Stranix S2 composite thigh free flapS £510] SIEIS T
BILEI0| IHHS AIT510] Z2 AME AQUCL™ Lot AT Z(tibialis posterior)2| HEf 0|SS E50] ZX|AIZ
(extensor digitorum longus)at XMiAtH|ZZ(peroneus tertius)S EZ5IH He S XMZE HE=H =20 &
C}.?' StE|RQ| 4 182 WHO| ZXZH[S s|=ot= 20| 71 510t 4 11219 {ZH0|= free LD flap, free

gracilis transfer, parascapular flap2} sural nerve@| Stt 0|4 S0| H|Ot=|QALCt. "

—

Feo| WHSS oY 2910l SiE U MO SH0| MBE|00} SiCt. MM MSLIE 2YY 4 U= 5
25t SI7F MEEI0{0F SICHE SRR, SHTE US SHIRIE A0 FAKO! A A8 HSH0| U 4 U
o0& 27 £77|HIH MMt SHS QICtT STt SN, WHISHO| U2 ThStEr 4 QUOjof BTt Al
2 ZtZi(deep pressure sensation) Z0{0| 23t H57|5 BHL 22 X HYS UE 4 AUCLP* M2t Z&

o M=2 ¢zt LHeIFe| MAES Lofols ZHE2 &f2 IS, EME2 FH2 LTS Lot oM =

Z M0|= OE=E2 Medial plantar fasciocutaneous flap, Lateral supramalleolar flap, Reverse saphenous
fasciocutaneous flap SO0|C}.

HES L #g

oty ZY EXlE $ +& & 20| h3H HAE2 Of 23.8%0lIA LIEHTHT SISHACE" 7HY M2 HAE2 AX|Q
HBE A2 BMY ZY, ¥X HOH, ZUS(seroma) SOIXULt. 112 HLEE, YUHME, YF, +3(fistula) S
g ACE" 7HY 2 LUSIUS B2 DAtE £X|9

=HNIE2 OAlE T[Eo| DAO|CH I|EtS| |AL7}
AL AlStCE O BAE2 & 2 oleiQ, YARIQHS Aldot= OS2t HE--0] ALY
.3y =0
A 2= 4 FBX|of WHSH EHMEZE(clear cell sarcoma) X7 £ A2t innervated medial plantar fasciocutaneous
free flap ¥ sural nerve graft
27N 02t = & FEX| L0 Llst S0 CHoli EFM0IM HHYHs & QEo=2 EET LRSI, FHe =

0

Mz Al 4341 (tibial nerve)O| °*7HI "WIEIO*EF BIH=9| innervated medial plantar fasciocutaneous free flap
I} sural nerves M6t LHQISEX LA (Medial & lateral plantar nerve)2 sural nerves 0|2610] M6t

29| Z&2 innervated medial plantar fasciocutaneous free flap2 S50 XHZASIFCHIE 1).
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=T/

. QS W HMER IS0 wWAISH ot SMZE(malignant melanoma) M7 £ Al&ist adipofascial pedicleS 0|28t
innervated lateral supramalleolar flap
=) ici £ N

71E0] Lot ofd SMEO| LS50 Y| EH= = superficial peroneal nerves
=eote] 22t m|Et=ES Alst

PES=
S 0|8510{ lateral plantar nerve? 2

B4M| 0K} 5 & HER

ZFSt innervated lateral supramalleolar flap=

ALt

Q= gt L=0]| wAs MM QEZXIFLE(Malignant Fibrous Histiocytoma, MFH) ZX| £ A|&igt innervated
! sural nerve graft

51N Het s Y| HMl=2 Q1510 3541 HMEX| &H St
0|Z innervated reverse saphenous fasciocutaneous flap 2! sural nerve graft2 £5t0{ X{Z45ISiCt.

reverse saphenous fasciocutaneous flap &
LHZ0i| Lot 2 dHdREEITF S0l tiot
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Soft tisseu reconstruction in patient with peripheral
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Trapheziometacarpal joint arthritis:
resection vs arthrodesis

QIx|2|ch si2CH WE R el at

o
SR

Background
Controversy exists regarding treatment method of thumb carpometacarpal(CMC) osteoarthritis. The majority
of treatment procedures for thumb CMC osteoarthritis involve resection arthroplasty of the trapezium with
or without ligament reconstruction and thumb CMC arthrodesis. These procedures are typically reserved for
patients with stage lll or IV disease. Arthrodesis of the thumb CMC joint has historically been indicated for
the young, high—demand laborer in whom stability and grip strength are considered a premium. This review
discussed the pros and cons of two representative procedures.

Trapeziectomy with or without ligament reconstruction

Criticisms

. Relative weakened pinch power
. Hard to do revision surgery
. Metacarpal subsidence

A WON -

. Additional scar for ligament reconstruction

Arthrodesis

. Limited thumb motion esp. when hand flattening
. Compensatory MCP loading

. STT arthrosis

. Nonunion

g A~ WON -

. Implant associated problem
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Ulnar Impaction Syndrome : Wafer procedure
vs Ulnar shortening osteotomy

Orthopaedic Surgery, Hand Surgery & Reconstructive Microsurgery
SoonChunHyang Bucheon Hospital

Young Hwan Kim

Shine Your Way

Contents

U I na r I m pactio n Synd ro me 1. Ulnar variance & pathophysiology

: Wafer procedure vs Ulnar shortening osteotomy 2. Clinical di ]
. Clinical diagnosis

3. Radiographic assessment
Young Hwan Kim
4. Treatment of UIS

Orthopaedic Surgery,
Hand Surgery & Reconstructive Microsurgery
SoonChunHyang Bucheon Hospital

Ulnar impaction syndrome (UIS)

« “Degenerative condition that occurs &= l/
( \
\
{

. secondary to chronic compressive
Ulnar variance &

) overloading across ulnocarpal joint.”
Pathophysiology M
\
ﬁ

Cerezal et al, 2003
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Natural history of TFCC

+ 1978 Mikic - 100 fresh cadavers (fetus ~ 94yrs)
v TFCC, degeneration associated with ageing
¥ <20yr : no perforation
v > 60yr : 53.1% perforation

- Ulnar head & Iunate adjacent part to disc, highly involved
- Intensive biomechanical force (Rotational force)

Ulnar variance & loading

+ 1981 Palmer & Werner - 61 cadavers ‘ulnolunate abutment'

+ 1984 Palmer & Werner - Ulnar load: positive UV > neutral UV

+ 1985 Darrow et al. - 36 ulnar shortening osteotomy
+ 1988 Bowers - ulnocarpal loading impingement syndrome

+ 1991 Friedman & Palmer - ‘ulnar impaction syndrome’

Ulnar variance & loading

Axial Load (%)

-2.5mm Omm +2.5mm
Radius 95.7 81.6 58.1
Ulna 43 18.4 419

- Palmer & Werner. Clin Orthop. 1964

Pathophysiology

TFCC central
‘ perforation
TFCC wear ‘
Ulnocarpal

\ Lunate/Ulnar ’
chondromalacia 9 LT ligament

tear

Classification of TFCC lesion (Palmer)

-

Class | Traumatic Class Il Degenerative winarimpaction syndrome)

A Central tear A TFCC wear

B TFCC wear
B Ulnar avulsion + Lunate and/or ulnar chondromalacia
- Distal (Styloid attach) tear
C  TFCC perforation
- Proximal (Foveal attach) tear + Lunate and/or ulnar chondromalacia
C  Distal avulsion D TFCC perforation
+ Lunate and/or ulnar chondromalacia
+LT ligament perforation
D Radial avulsion
E  TFCC perforation
+ Lunate and/or ulnar chondromalacia
+LT ligament perforation
+ Ulnocarpal arthritis

N

Positive ulnar variance

« Not all patients with positive ulnar variance develop
UIS symptom
- Normally positive in 32% of population

- Not always correspond with intensity of Symptom

- Nakamura et al. 1991
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Dynamic ulnar variance

UV, < UV < UV, < UVpg

Changes in ulnar variance

« In Korean population (mean(spy

v o uvee uve ]

Male  +1.27mm (138) - 0.18mm (1.27) 145 (0.54)
Female +1.77mm(169) +0.55mm (150)  1.22 (0.50)

- Jung et al, 2001

Dynamic ulnar impaction

« UIS in neutral or negative ulnar variance

Pronation withpower grip

Lunate morphology

« Absence (Type I) or presence (Type Il) of medial hamate facet
- Viegas classification, 1989

« Influence carpal kinematics
) L - Nakamura et al. 2000
« Ulnar side load shifting Rhee et al. 2014
Bain et al. 2015

Lunate morphology

* Inherently variable coronal width, shape & position of lunate

-> Affect ulnar carpus motion & ulnocarpal abutment

Secondary UIS

* Radius fracture malunion
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Secondary UIS

« Essex-Lopresti fracture

Clinical diagnosis

Ulnar-sided wrist pain D/Dx

Diagnostic challenge Too many structures

i 1
+ Ulnar impaction in small space!

« Ulnar styloid impaction
 TFCC tear

« LT, UT lig. tear
« DRUJ arthritis
« DRUIJ instability

o« ECU  memmmmme

Presentations in UIS

 Ulnar-sided wrist pain
v Insidious & progressive Sx. onset
v Exacerbated by activities (forceful grip, pronation & ulnar deviation)

v Do not typically report an acute traumatic event (idiopathic)

Initial assessment

= History — What happened? Patient occupation? Habit?

= Location of tenderness

= Provocative maneuvers

= Point to the spot - where the pain is the worst?

Ulnocarpal stress test

= Grind test

= Wrist in maximum ulnar deviation

= Axially loads the wrist

= Passively rotates from supination into pronation
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Ulnocarpal stress test

« Among 45 patient with positive ulnocarpal stress test

- Nakamura et al. JHS Br. 1997

= Ulnar impaction syndrome: 28
= Traumatic TFCC tear: 7

= LT ligament tear: 5 Ulnar-sided wrist pathology
= Wrist arthritis: 4

= Cartilage free body: 1

Further investigation warranted

Ulnar fovea sign

« Positive ulnar stress + fovea sign
¥’ Combination roughly 98% sensitive for TFCC & LT ligament
pathology

- Tomaino. Hand Clin. 2005

¥/ 95% sensitivity & 86% specificity for TFCC foveal disruption &
UT lig. tear

- Tay etal. JHS Am. 2007

Radiographic
assessment

Radiographic assessment

= Pitfalls in Radiographs

v Degenerative changes may be subtle in both its early & late stages

- Cerezal etal, 2003

v Radiographic evidence of ulnar impaction, not always correlated with symptoms

- Sammer & Rizzo. 2010

= Ulnar variance is not absolute

¥ Many ulnar positive wrists are also asymptomatic

v Dynamic increase = UIS in neutral or ulnar negative variance

Wrist radiographs

= Dynamic wrist series
v PA, lateral, both oblique views
v Maximal ulnar deviation
v Maximal radial deviation

v Pronated grip view

MRI & MR arthrogram

= Useful for diagnosis & treatment

= Clarifying subtle radiographic lesion

v Soft tissue lesions : ligament, cartilage, soft
tissue tumor, tendinopathy, effusion

v’ Bone : edema, occult fracture
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Reliability for TFCC lesion

= 15TMRI
-> 85% sensitivity, 75% specificity
= 3.0TMRI

-> 94% sensitivity, 88% specificity

- Anderson et al. JHS 2008

= MR arthrogram
-> 93 - 94% sensitivity, 97 - 100% specificity

- Lee etal. MR Imaging 2013

Confusing MRI findings

= Occasionally, large subchondral cystic changes & marrow edema in UIS

What's different? (Kienbock disease)

= Decreased carpal height
= Whole lunate involvement

= Neutral ulnar variance

What's different? (Ulnar impaction syndrome)

= Normal carpal height
= Localized involve, ulnar corner

= Positive ulnar variance

What's different? (Intraosseous ganglion of lunate)

Arthroscopy

<Chondromalacia, lunate>

<TFCC wear without perforation> <L-T ligament tear>

= Arthroscopy: better than arthrogram - allows precise diagnosis & treatment
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Treatment of UIS

Wafer procedure vs Ulnar shortening osteotomy

Nonoperative treatment

Rest

Activity modification

NSAIDs

Local steroid injection

2~3 months conservative Tx. < Sx. Subside — No need of surgery

but Sx. Parsist or aggravated — Op indicated

Considerations for surgical option

= Ulnar variance
= Secondary Ulnar shortening osteotomy
= Where did deformation occur? Wafer resection

= DRUJ

Radial corrective osteotomy

= Incongruity & arthritis Ulnar shortening + TFCC repair

= Patient demand Salvage procedure

Goal of surgery

“Decrease load on ulnocarpal joint”

= 2 primary options
v Wafer procedure

v Ulnar shortening osteotomy

Ulnar shortening osteotomy

= 1941 Milch }

= Distal & middle third of ulna
= Transverse or oblique osteotomy

= Correction of ulnar subluxation
= LT ligament injury — stabilize entire ligament complex

BS)or /v Park
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How much length will you reduce?

= Consider DRUJ congruity

WA

- Tolat et al. JHS Br 1992

= 2 -2.5mm shortening is enough to decrease ulnar load

- Baek etal. CiOS 2011

Arthroscopic wafer procedure

USO vs Wafer resection

| Preserve cartilage
j Correction of ulnar
subluxation

Drawbacks
| DRUJ influence

| | | Painful hardware
Milch, 1941 Delayed union

Ulnar head cartilage Preserve
Ulnocarpal ligament Tightening
DRUIJ change [0}

Ligament tightening

Resection
No effect

Early rehab.
No nonunion problem
Lower influence DRUJ

Drawbacks
Destroy cartilage

No improve in ulnar
subluxation & ligament

Feldon, 1992 tightening
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Scapholunate Reconstruction: Suture Tape Vs
Auto Tendon

1. Introduction
Scapholunate dissociation (SLD) is a significant wrist injury that disrupts the scapholunate interosseous
ligament (SLIL). This injury can lead to chronic wrist pain, instability, and a progressive degenerative
condition known as scapholunate advanced collapse (SLAC). Understanding the optimal surgical technique
for reconstruction is crucial for preventing long—term disability.
Early detection and timely intervention are essential to prevent the progression of SLD to SLAC. Proper
treatment can restore wrist stability, maintain function, and prevent arthritis.
This review compares two primary surgical techniques for SLD reconstruction: suture tape and tendon
autograft. To comprehensively understand their effectiveness, we will explore their biomechanical
properties, clinical outcomes, and potential complications.

2. Anatomy and Biomechanics of the Scapholunate Ligament

The SLIL is a C-shaped ligament with three main segments: dorsal, proximal, and palmar. The dorsal
segment is the thickest and most robust, providing substantial tensile strength, while the proximal segment
is the weakest, composed mainly of fibrocartilage. The palmar segment primarily controls rotational motion.
The SLIL stabilizes the scaphoid and lunate bones, preventing abnormal motion. The dorsal segment
controls flexion and extension, while the palmar segment controls rotational motion. Secondary stabilizers
include the radioscaphocapitate and scaphotrapezial-trapezoid ligaments, contributing to stability at the
extremes of wrist motion.
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SLD often results from acute trauma or chronic degeneration, leading to increased scapholunate gap
and altered carpal kinematics. If left untreated, this can progress to SLAC, characterized by stages of
predictable arthritis and functional impairment.

3. Clinical Presentation and Diagnosis

Patients typically present with wrist pain, swelling, and decreased grip strength. Clinical examination
may reveal tenderness over the scapholunate interval, an optimistic Watson's test, and a decreased
range of motion. Standard radiographs, including posteroanterior and lateral views, are essential for initial
assessment. Advanced imaging modalities like MRI or CT arthrography can provide detailed views of the
ligament and surrounding structures, aiding in diagnosis and surgical planning.

Garcia—Elias and colleagues proposed a staging system based on the integrity of the dorsal SL ligament,
scaphoid alignment, reducibility of carpal malalignment, and cartilage condition, guiding the treatment
approach.

4, Current Treatment Algorithms

Nonoperative management, including splinting, anti—inflammatory medications, and steroid injections, is
typically reserved for partial tears or patients not candidates for surgery. Surgical intervention is indicated
for complete SLIL tears, especially in reducible deformity and absence of significant arthritis. The goal is to
restore normal carpal kinematics and prevent progression to SLAC.

Surgical options for SLD include direct ligament repair, capsulodesis, tendon autograft reconstruction, and
suture tape augmentation. Each technique aims to restore wrist stability and function, and the SLIL is
reconstructed using varying approaches.

5. Suture Tape Reconstruction
Suture tape reconstruction involves using a synthetic ligament augmentation device to bridge the
scapholunate interval. This technique aims to replicate the biomechanical properties of the native
ligament and provide immediate stability. Indications include reducible SLD without significant cartilage
degeneration. Contraindications include advanced SLAC and irreducible deformities.
The procedure involves a dorsal approach to the wrist, with the preparation of bone tunnels in the scaphoid
and lunate. The suture tape is passed through these tunnels and secured with interference screws.
Fluoroscopy is used to confirm proper alignment. Suture tape provides immediate and intense stabilization
with minimal elongation under cyclic loading. Its high tensile strength allows for early mobilization.
Clinical studies have shown positive short—term outcomes with suture tape reconstruction. For example, in
a study by Eng et al., cadaveric models demonstrated that suture tape effectively restored carpal alignment
and maintained it under cyclic loading. Complications may include suture tape fraying, loosening, and the
potential need for revision surgery.
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Eng et al. reported that reconstructed wrists maintained corrected carpal alignment after 1,000 cycles of
flexion and extension, with no evidence of ligament fraying or loosening. Patients treated with suture tape
reconstruction often show significant improvements in wrist stability and function, with reduced pain and

increased range of motion.

. Tendon Autograft Reconstruction

Tendon autograft reconstruction uses a patient's tendon, typically the flexor carpi radialis (FCR), to recreate
the SLIL. This technique provides a biological solution that integrates with native tissues over time.
Indications include chronic SLD with reducible deformity and absence of severe cartilage degeneration.
Contraindications include advanced arthritis and irreducible malalignment.

The FCR tendon is harvested and woven through bone tunnels in the scaphoid and lunate. It is then
secured to provide dynamic stabilization across the scapholunate joint. This technique aims to restore the
SLIL's dorsal and palmar stability.

The autograft provides a biological scaffold that integrates with host tissue, offering good tensile strength
and potential for remodeling and strengthening over time.

Clinical outcomes with tendon autograft reconstruction are generally positive, with improved wrist function
and reduced pain. However, complications can include graft rupture, donor site morbidity, and the potential
for incomplete restoration of carpal kinematics.

In a study by Morrell and Weiss, long—term follow—up of bone-retinaculum-bone autografts showed an
average Mayo wrist score of 83, with an average grip strength of 38 kg and a flexion—extension arc of 97°.
Patients treated with tendon autograft reconstruction often report high satisfaction rates, with significant
improvements in wrist stability and function.

. Comparative Analysis: Suture Tape vs. Tendon Autograft

Suture tape offers immediate stabilization and resists elongation under cyclic loading, making it suitable for
early mobilization. While more biological, Tendon autograft may require longer for integration and is subject
to remodeling. Both techniques aim to restore normal carpal kinematics, but suture tape provides a more
immediate and robust stabilization.

Both techniques show good functional outcomes regarding pain relief and wrist stability. Suture tape's
immediate strength may allow for earlier mobilization, while tendon autografts may provide better long-
term integration and adaptability to the native tissue environment.

Suture tape complications include fraying and loosening, while tendon autograft complications include graft
failure and donor site morbidity. Both techniques have risks of persistent instability and need for revision
surgery. Studies have shown comparable complication rates, with specific risks associated with each
technique.

Long-term data is limited, but early studies suggest both techniques can provide durable outcomes.
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Patient—specific factors such as activity level, injury severity, and compliance with rehabilitation influence
the prognosis. Suture tape offers the advantage of immediate strength, while tendon autograft may provide
a more natural integration over time.

In a study comparing the two techniques, patients treated with suture tape reconstruction showed
better early outcomes regarding wrist stability and range of motion. However, tendon autograft patients
reported higher satisfaction rates and better long-term integration. Clinical evidence suggests that both
techniques are adequate, with specific advantages and limitations depending on patient factors and injury
characteristics.

. Discussion

Suture tape offers immediate stabilization and early mobilization, making it suitable for acute cases. Tendon
autograft provides a biological solution with the potential for long—term integration but requires a more
extended recovery period. Both techniques have specific indications and limitations, and the choice of
technique should be based on individual patient factors.Patient selection should consider factors such as
age, activity level, chronicity of the injury, and presence of degenerative changes. Proper patient selection
is crucial for optimal outcomes. Younger, more active patients may benefit from the immediate strength of
suture tape, while older patients or those with chronic injuries may benefit from the biological integration of
tendon autograft.

Surgeons should be familiar with the nuances of each technique, including proper tensioning of suture
tape and secure fixation of tendon grafts. Attention to detail during surgery and careful postoperative
management are essential for success. Techniques like fluoroscopy for alignment verification and proper
rehabilitation protocols can enhance outcomes.

9. Conclusion

Both suture tape and tendon autograft reconstructions are viable options for treating scapholunate
dissociation, each with its strengths and limitations. Early diagnosis and appropriate patient selection are
critical for successful outcomes. Suture tape offers
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Debate of treatment for Kienbock’s disease
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Stage 1 Stage 2 Stage 3A and 3B Stage 4
Acute Density Changes Collapse of Lunate Pan Carpal Arthrosis
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Fig 1. Lichtman stage of Kienbdck disease (osseous classification)
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Table 1. Type of Complications in revisional carpal tunnel surgery

Reasons Number of cases

Incomplete release of transcarpal ligament 66
Non-release of transcarpal ligament 10

Healed transcarpal ligament 3
Scarring of median nerve 56
Nerve injury 12
Flexor tendon tenosynovitis 17

Mass (ganglion, gout tophi, calcification) 7

Infection 2

Amyloidosis 1
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T B2 MM &5 HE S22 =0 E8F compressive neuropathyO|Ct, EEX X|22 4 SHM0| Sl=
82 28 X5E AR HOP Ol, in situ decompression, subcutaneous transposition, submuscular transposition
0] AFEEICE. In situ decompressiondi| B|SH subcutaneous transpositionO|L} submuscular transposition2| 2L g
HEO YUE0| =2 AR U2{X ULt T2 S0 CHSH ==01A 10%0|A EHA= 35%7HX| DHEEAHKX| 26t Aty
gD U=, Ol2{st 22 Mp=0| et 12IS ofA| ECt =2 3220 gt =X X2 il = & 374 S

0| XIEE| AL, = T 67HE 0| 30| XHESHALE, MER 50| YM5H= 4= Fog + Ut
BHO| X|&E = 49 2HE0 2H, 256 2, AF g7, St HSHSY T2, 84 &7 &8, 4F FUH
oS 1T & U=0l, 015 20% 7HH0| BE55H ZL0f| st HO= U4 UL, £0] FCULL PTALO|Q] 22H0] 7}
Z S5t ARIeR HIIET Tt Z40| Motz = AE =2 8HE QI M=2 80| 2210 E £ ULt £35|
transposition2 A|&ist= 2L medial intermuscular septumO|Lt FCUO| Qo MZ22 L0 2iaat 4 Q= o= &
A UCE MER 40| Yot=s 3= A= 4E2 OE77 2 20| YL, MEE0| dYlol=ZREE = U
? o= UL XY

C}. 2= medial anterbrachial cutaneous nerveZt £4-2 0} MAZ0| M= A2 allodyniaE KLU
=2 MAdH= B external neurolysis & submuscular transposition, in situ decompressionS ¢
F 2~ QT In situ decompressionA| medial epicondylectomyE A|&5HH MZMAN 71X |= 82512 5L &+ U

Z £ W O2} Hes WS MEE &0 Q=D In situ decompressions A|&SH AL pinch thickness {2cm

O|™ external neurolysis, anterior subfascial transposition, pinch thickness »2cmO|® external neurolysis,

biomor 4>

AA

anterior subcutaneous transpositiong 12igt o~ ULt %=X £=Z subcutaneous transpositiona Al&igt AL

external neurolysis, anterior subfascial transposition=S A& = U1, Z|= =2 submuscular transposition=

A&igt AL external neurolysis, anterior subcutaneous transpositiong Al&ist 4= QICt Tk 8 LiXHFO| 7|50]
XMoo U= AL AIN transfer (supercharging end to side transfer)S A|&ioIH £2 ZANE U2 £ U= ZHCE &

A=W UL
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Acute flexor tendon injuries account for less than 1% of hand injuries1 but represent a substantial burden to
both the individual and society, because flexor tendon injuries commonly occur in young, working people.’
The purpose of this presentation was to determine the incidence of these complications and the potential
contributory factors within the published literature. Despite substantial improvements of results over the last
decades, reoperation rates of between 6% and 11 have been reported. ?
Re-rupture after suturing a tendon rupture is something that puts the operator in a difficult position. It can
occur on both the flexor and extensor tendons. Depending on the time when tendon rerupture occurred,
different surgical approaches are possible, but it is recommended to cleanly excise the cut side and re—
anastomose one month after the first tendon repair. Various factors may contribute to the cause of the
disruption. According to our investigation, in total, 287 patients who underwent hand flexor tendon repair
between January 2011 and June 2022 were included. Of the 287 patients, 19 experienced rerupture (6.6%).
The mean time to rerupture was 25.3 days.?
There are various methods for flexor tendon suturing, but in most cases, we use the modified Kessler repair
technigue with an epitendinous suture to minimize complications.The presence of an epitendinous suture
decreases re—operation by 84%. Adhesion development is 57% lower when the modified Kessler technique
is used. It is unclear why modified Kessler stitches lead to a reduction in adhesion formation, especially when
other suture methods have been shown to be stronger in mechanical testing or animal studies. To minimize
the risk of rerupture, patients should strictly adhere to medical recommendations and avoid any activities that
could cause trauma for at least 1 month after surgery, which is the critical period for tendon remodeling.
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Table 1. Suggested surgical cut-offs for malunion correction
Deformity Fingers Thumb Metacarpal
Proximal Phalanx Middle Phalanx Proximal Phalanx
Coronal >10° >15° >15°
Sagittal >20° >20° >30°
Rotation >15° >20° >10°
Pronation >40°
Supination >15°
Intra—articular >2mm >2mm >2mm >2mm
Shortening >6mm >6mm >6mm >6mm
e YL Y X= AE
D= UAM AAL MOl 2 R80| YMHMOZ HIHO|LL 7|5H ASS UKz S=tis AS EF0 £1 Xz Al
2IZ M|RI0F StC}, YHIMO = =X WHOE J|50| SHEX[D, =HMo| 0|EX0I 0|RE 52 1T M= F2[H0}
SICt Z[x &4 A|7|, HYO = Q15 StXIo| 7|SH Ko, X2 SEHE ZA7H5t7| ok XMiet He HF(7t 2SIt
J2|0 HY E =5 ¥ N9 TS, dE KF, ME Vs, &7tE AR, &7 23 Hel, = R 4, ¢
£ ZX9| MH Sk HIIoloF otCt, Hg HIbe U= £712f0| 30| tioiM 2| #AH H7tek= 40| 71 520t
Lt &82 TS| L2277 AEfQt 25| T AEH BF0|A LIES| ME X 0{0F 5t =5 Al EE £712/0] F4E 2F
(scaphoid tubercle)2 &HO0F StCt. S £7}2f0] WXHcross over)=| ALt EE= £20] 20|= EH(convergence)=
210{0F SICH £X|Z SHQ| AR, &7f2te] YH(posterior to anterior), AfH(oblique)Z! ZH(lateral) FAMS ELEH5H &Y
AR AREIS S HY 2 2 E HHE S HItoks O 20| =Lt 54 ST 3H YA ARICZ THY & HWIHEICHY
M, AtH 2 =H) 10°~15° 3|Lf & (pronated view)HAM= F HI L A HIj 5422 EHE = U1, 10°~15° §
Q| FAk(supinated view)OllA= Ul I & CHA I S4352 O & 2 £ UCH SX271210] 2 E AL, fX[2It=f
9| =M 2|0 Robert’'s Y&0| =S0]| =IC}.
AT E Z2#H(Computed tomography; CT)2 /8 65 o 2 XY HES HItot=0 =30| &1 3X+&(3D) ¥
o2 BEE 7I0|EE EHlol= Ol =20] 2 & ULt =7z &4 0|7 ZatE A7 BY R fd, HEXA A
EHOj 2} Z™ =0 HEXZE0| US & 42, A BY Q2 H =H 829 H47tE(soft callus)2 S8t U
0] 7}s8t Z7|(B4 & 6~10F O|LH)0| +=5k= 20| ECt. 0] A7P7t X[ ARE 71=50] 0]0] H&0t M2 HEs
O] ZRstEZ XUt X|Ufst HE2F & = ULE otHM 2Y FE0| HHZ 7|5 HOHE FLUSH=X| THGH| ok £
o = 3 0|4 7|Cte{ 2 1 MEHSH= 20| HEEHAISHT}
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TB infection management
(tuberculous and nontuberculous)

isrsel Faolm mal
g 2 H

Introduction
$HO| DI ZIA 2 HEO| A, BHE|2|0f, Mycobacterlum, =H0|, 7|ME S CHrer 0I0f olal whash 4~ ULt

Mycobacterium2 MO E2 EfM L|X| of

22 EC}

1. Zohg Qusts Z
2. BB QUIBH=
3. HlZshs &

Of Atk (acid fast bacilli, AFB)

etal =M ChSdt 20| A 37tKZ

LI (mycobacterium lepreae)

=
St (nontuberculous mycobacterium @ NTM or mycobacteria other than tuberculosis : MOTT)

0|5 2|Li2tofA= At (mycobacterium tuberculosis)Of| 2|8t Zstd Zigdnt |2 511 U= H|ZSHY ST
(Non-tuberculous mycobacterium, NTM)0i| 2|5t Z+H0| H| W& {2 HO|Ct Z3#HF2 Robert Koch 0ff 2/5H 1872
Hoil FAZIACH, T= Z3S HeolH MA 2719] 1/4 0 ZEHE(0 ACH, 0 1100THF2| At BXP7H Y5
ULt Z3HO] ZIH2 TpA0)| HISH TITH Eo| Lt SuXOl SefQ |9l WMo 2 1 WHEO| I Z4oke 22Ut
20| 202211 Za BRI 108 BY 39.87O2 19655 Q17 108t BY 668FOR HIEUE 20| HIsH RHS
0] ®iX{5| RO AZE & == UL

2L, Z32 |20 HIV(human immunodeficiency virus) Zi&at Z7(0[4] & 2| 180 wdshs H X} Xt
OANM 712lZEe| =2 HeIeZ 1 F280| MEA FZELI ACH, 220= CHH|LY 23t AP X|=0:
w2zt =0 X Hopal ALt ot 1960'—‘|EH mycobacterium0f| /ot 89| TYAHF2 79| RF Zaly AF0|US
L} Z|Z20i= ZAsi ZIo| Alle E2H, HEE H|ZaHN St (Non-tuberculous mycobacterium, NTM)0i| 2|5t
AHO| HEES XX[BHC. HI’ég—*.“é! it 2 0f2f LYt S/7L ACH R FHI &, 2, 7155 FH &30 22 I
M ACH 0| 60% 7+ AFOI|A| T 7ksot A2 LA ULt 0f2{9h HZSH Y Sihaof oot Z4H2 TITH0| <O E
= US 2 Ot BEESHE AF X|20 2hS oHX| 0t EX| Ret ZUE 7HM S5 UL

=z0AE o7 H 2 R0|A Zaty G0 H| 2ty Sihdof 2let ZH0f CHoll 20otE 1 T T, X|= 04| ol 20F
HIX}StE
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1. 84y &9
1) Epidemiology
7é°“*1 22 mycobacterium tuberculosis 0 2ot ZHES USIT}, 2|Lik= 2022 Zaio=z Xz i1 Q!
= 2XtE 20,383H(108F Y 39.8H)2 = HAME=/HL 7|7 (Organization for Economic Cooperation and

2)

3)

3RS RIX[otal QULF. T, 2022'A Z3H Lt 2HX}

Development) 3871 2l SO HYE2 12, MUE2 SS

HRp A St QUOLL, OfA 65M| 0|4 =210| XEX|5H=
=
ar

(MBI} £)= 16,264B(108 B 31 702 1 4= 5
HIE2 S7tot0| 50% 7+l ot UCt. (Figure 1) B3l SF E2=, 20223 HA| 412XK16,264F) S HZH
(pulmonary TB) A2tXt7t 12,406H (108 HE 24 2H)O 2 76.3%Z XIX|SIG D, H|Q|ZHS(extrapulmonary
TB) 3,858H(102t HE 7.56H)O = 23.7%E AIX[SIAC). HlZeH & HIZH(40%), 82U(12%), S&E(11%), H
B271AI(7%), £18AH(5%), EUG%) &M2 EHSHC}. HX| Z2E ZBS 50%7H M0 L4USHH 33%7F SHX|of 2
MBITH 20 2OMES ZHGH= AML 1 SOME 1% O|2HO2 H|WX SEH| UAMSIH} I Zao| AR A
of HHO| Zalix 7 H| WA MO ZF0IM Zl0| AEEX| b= 47 B, Y2 He| HA= AME H7|7t
O HZH0]| HloH O|YESstXoz Asthr0| ZHE = HIE0| Rt ZEHE|StHo= 742k H|AK(caseation
necrosis)E SHet 0I5 BBAH, AHME S2 HI|ZAME, Sikd SO| HEEX|ZH 2tXte] HAHT| 50| M5t
a

01 UASH szl%’é! 2t30] HOIXILL, K050 2 HYEX| S o UL [Th2tA] St 0|Lt |O0FS A70] BEE|X| ¢

wqEAs . oaw BHGAE - NBUE

60,000 120

50,000 : k100
40,000 | . Leo B
& | . . | I 4 | -
= g o B | -3 —
& 30,000 4 - N . Leo 2
= TR =1
&l =, [}
L}

20,000 < a2 k40
e
10,000 I I I [ 20
01 ro

2001 | 2002 2003 | 2004 2008 | 2008 | 2007 | 2008| 2009| 2010| 2011 | 2012 2013| 2014] 2015 2016 | 2017 | 2018| 2019 | 2020 2021 | 2022

MMM |es0az]a,000] a0,500)41.735] 48,900 | 46,284 | s 557 44, 17| 47 302] 48101 | 0,401 | a0, 532 45 292 | 43,088 | a0 47| 39 208 36,004 | 33,708 30,30 | 25,380 22.904 | 20300

- {_Ll'],l + 34123} 32,000 | 30,687 | 31500 38,260 35,361 | 34 710| 34, 157 35 845 ) 36 308 | 36,5567 | 30 648 | M6 085} 34 AB0| 32 181 | 30 862 | 28,961 | 26,433 23821 | 16,533 18108 | 16264
:‘l‘xﬂﬂ“ -3 eG4 818 | 88 %5 w7y | saa LT 853 | #64 | 008 | G8e L1 BaG | BO2 Tes o4 659 560 | 454 “E »e

—e- AEALE 713 | eas | 638 | eso | 72s | r23 | vos [ esr | vz | vze | a0 | 7es | ris | sar | 63z | s0a | 550 | s1s | e84 | 2as | a7 | 3

Figure 1. CHSIDI=2O| ZiaH St QEE

Risk factors
Zolld 2 ZHH0| 213 QIXt= T2t Hol SUSIH HAX S AEIE HIV, diabetics, == At, HHE 2HE0 A

O£ (Cutaneous TB), SfoHOtA IpMA ZAH
A 43S (TB Tenosynovitis)7t 7H&
of Z

S T3t 321 ofspet

2
e
I
Ho
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5)

QA Z4F (Signs and symptoms)
FHO| Aoy ZA2 Y TR0 [t CHE e Aeds LIEHE &= UCE Tenosynovim S 71 SotA| ZdHstH 4
MU Hit= =574 YH0| ZC =510, 0|0 Wt S5, B3, #E ZAS2 S0 OfL2t 2 557 52| ¢
3 et S, T =S (chronic fistula)2 8517 | BTt MLUSE2Z night sweating, MSH4, MR S
O] LIEHE == QoD NEECH= O|E0| EotA| LIEtLIA| EC}. £9], YHE2Z T SHUHOZ Q0Io10] AH|=
0|E FAIE %= 42 YAEHCE SHE = s HOIX|2 ZutKoz FH0| Y, A4St k= HRE S0t 2+
oI},
Tt
H=0= 20| Lt 23y 22 HRE0HM 85 X-ray = S0 327t ot YMHo= Als o2 1Ay
It SR ZARS ZaKo| WA 2ol EHE T HAKtuberclulin skin test, TST, Mantoux ZAL), IE{HEZ0t £H]|
AAHinterferon-gamma releasing assay, IGRA)SS AIJSICE TI2{Lt TST 22 IGRA £ REEO| =2 XM=
TITHA JHX7F M0o| R2|Lt2te| 0l O R8d0| XML} 22 x-ray OiM= =2 &Y F=of| w2t = 0|2 Y
H(lytic lesion)2} #AQ| ItY| (destruction) & 22t B2 (periosteal reaction)s &4 ULt J12iLt 0|2{8 AE
t SH

2 HIE0[X0| 1 PHEMO = MAS| ZI5H0] TIT 3 X|=7} %O‘Pé! 2= QUCt MRI 0flA= Tenosynovitis 2742
0|8l (rice body) & Cold Abscess H0|7|&= STt USRI HALOIA 19| F7+ & ESR, CRP2| k9| &
7t A7A0] LIEHE 4= QUOLL, HO| 2 J 8t JHIHRIS| HY EH01| 2t e A4S 2 5 A7|00| 0] FA| 50|
Tt =2 A= EIX| ettt
m2tA SIS QloiAe ZEAAL MZ A cytology test)7t HRSICE. 2 3_.H—EQI AR AMOR EMM E|X| OO} SHA
w*(acid fast bacilli, AFB) 2t11 22|X|Zt Ziehl-Neelsen ¥ 22 S AMH(Acid-fast stain)ZA= 51.7%0A
oF QFME HO|H, NTMOME ¥MO=Z HO|7| 20| Zatt o %F?:.*M(AF culture)?t BX0|Ct Al HIYH
S 2Tloh7| ot 71 5208 ZAIZ 82.8%0M YdE= HOICH Y A= BAldS 22|, SHALEM
=l A ZHH|Of CHot Zd HAIE Alligls QUCE J2{LE HiQF ZAS| 3R E& 4-637t0| Y 7|2t
0|F CIA| Zelixt M| Zd ZAZH17HE 71 A0 2T & X7t X|¢ B U= ZH|
ULt EE%.J Al HHYZAIZ= NTM It ZaliS LES o= 0l dSH ZAE ZIYoH0f it
2t ZZ0l= Mycobacterium tuberculosis2] DNAEHAN2] EH H7| NE2 &AL AHMEE (polymerase
chain reaction, PCR)Z SZA|7{ ZAlot= Asthd XX HAIS Al SHASZZAL INAAT, Nucleic Acid
Amplification Test) Zdlid XX AAE T B} A2 ~42 °t E0|=7F 90-100%
2 =0 HXNO 2 AHE|0{0F Sh= ZALO[CE, BHeF AFB stainOi|A] LA0[X|2H Zalid XX ZHALOA S40|2HH
HIZeN R (NTM)S 2Me 4= UL} (Figure 2.) 2L £ ZHalir 2| 2 FEL
E LZ U H20(RIYY) x5l =N HES /ot A== MHSHA| 2ot At
O = Transcription—-mediated amplification, Strand-displacement amplification, Conventional PCR §2| T}
ot WHO| AL E|0f AL, 220 S0M= DALt E0|E7r =2 ’*E)KPr SLELAMELS (0I5} real-time
PCR)' 0| 2 ALEE|11 ULt Real-time PCRS AFEEH WH0l= S&XQl &t Xpert MTB/RIF (0[5} Xpert) &
2 Xpert MTB/RIF Ultra (0|5} Xpert Ultra)S A28t Bt 0I UL}, real-time PCR 2 70| MK 2 AL Zut
H10]| Z2|= AIZt0] XpertOf| H[oHA =& 4= QICt

—

© nH
%)
9'2
L=
r:u
03'. ool

HI o
_>,|_

TIGHARE YAO

AZIEHEAMOE HEX
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0|5t
[y—

Xpert= AtS3tE real-time PCR HAIAAROZ A} BFY0| Thaotil HA| &F| £ oF 2A1ZE LHO| Z2atE
T ACH SAI0f 2 HE LY (RS HAF o= UACH SEXITH 7|ZS] X real-time PCR ZAHZ0]| HIaH
EQf XH|7} 17t0|Ct
EoF HQ 2o ZR AFB Stain/t YRl ER Zilld EATTHAL| UAE= 98%O0|X|2, AFB Stain0| 34
2l AR Aol EXTHBAIL S22 L= A7t UAN(UHE 68% ’Eé—'.*% HiA| 2 S BAHALE 71T
={0f StC fE A0 °'|1f (Figure 2.) £t 7243_|HO| oldEl= g UMM 1t AE Sttt |
A, 7 =3 E

L1 O
| ZoHo| TIH0| =50| ECt.

5
3
A7

AFB stain (+)0] 1 AFB stain (-)0| AFB stain (+)0| 2 AFB stain (-)0| 2
Xpert MTB/RIF (+) | | Xpert MTB/RIF (+) | | Xpert MTB/RIF (-) Xpert MTB/RIF (-)
52 NAAT(+) =2 NAAT(+) B2 NAAT(-) =2 NAAT()

[ 242225 | [Zd 7158 &8 | NTM 38 B

2ot Hi K 28

Figure 2. Zsi9| TICH 1}

oz

contral caseous nekrdts

Figure 3. H stopathology AN J"-ka(caseanon necrosis)= SISt
2015 G322, M Z(giant cell}S2| SFXQI A240| TEECH
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2| o2 P

Lt Re|LetE A X|s 20| AEeio] 5 §Xf01| CHaH 723—.._ OFH| Z=MZAHdrug susceptibility test,
DSTE Al A HISH UCH MSHQI AN M UA s SEMIE ZE|HLE e TR X 42 HHX|O
HIQUEl HHS HESH S AHH0| SASH=X| ({EE HiE ZALO|C YENOZ AtEdH= B E SHZSHN|0f tHotod
AL 7HSSHEhE R0 AR HHUE ARZE G2 H HAME MY & 27t YURD(F, XIE =7|0l= BAE & 7t
UCH) A0 AL 5= A7 ESH ZCH= THH0| UCH (3~4F)

A
S~
0=
Mo
il
1=
(@]
=
oy
4>
0x

BAlE oAl LHES /RE St ’éf;’—.%‘ O] £ RHAL HOIE 2fQlot0] SZ3MH|0f CHE I—HM
.I

o a = o
e 0ID1 1~2°E' YeH 7‘1% 2foIgt °'Ef 2= I-L=§71I OFRILt —’F—AWI-‘% €22
o} A

74
[ =)
X 2010} 8 284 HUSEAAE B Aol A HHOIC) A2 b2 oigsic e g s, 2
7|

TEX|Q| A|Z+0] 2A|Zt O|LHE DR WI2LCH= &E0| /N, =2 11 AF20| S7t5t1 QULCE.

Figure 4. TB tenosynovitis. Ten synovectomy and rice body
0| U= AME AEdHOF StH, AME BE Ao, 2|4 67HE E= 1 0149 &7|

o9t
M
e
E
Hu
1o
rio
E
>\l I'IO
oY
&

Z7| ZsHo| SISIQR0IA LR} SHASHK| 2AH|0l= isoniazid(INH), rifampicin(RMP), pyrazinamide, ethambutol,
streptomycinO| QUCH(1 2H|Qt streptomycin) (Table1) =52 ZIENME HZSHEL @2 7|2t X|g27F ZQ§t
Ol isoniazid, rifampicin, pyrazinamide, ethambutol2| 4X| 2fH(HERZ)E 274 &7t A2 & pyrazinamide X2/t
3H LM(HER)E 6-1170&70| XI2E HE ot QUCt (HZEO| AL INHRE RMP 250 2=y U= 82 HRZ
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274 + 0|= HR 470¥, JEX]
0| LS £ QICt= 93 [[H—.-_-0|Ef-
INHE M7 &zZHE, X520 XXl Aets SHX|2t 7tE (hepatitis)2t CHALZEY F0| pyridoxine(Vitamin B6)ZE

%42 72 2HREZ+4HRE) Ol XIZSHS0 th3t TYP7} OfR4T %) Lf oH| S0t

2 =5t Y= MBHS(peripheral neuropathy)g LS = QUCH IH2tA Pyridoxine(50 mg 27 &) ¥=
LBHES z|As017| o INHRE e/H HE2 2 ARZEIC RMPE Mt H#N2, F = =0 ZAHH|0[Ct.
RMPQ| 7t3t 59t X222 7IHZ QU &t 7| MEN 2|7t S|t Rifabutin2 £3|Lt M. intracellular
Ofl CHoll £2 &-dS LEHH RMP W&l AtE0| 124E 4= ULt Pyrazinamides £ =7| 2~3 7HE0| €5
g O DAL 229t 22 A 20| U= ZeH| 2ot SutE UB[oHK(T Ztgn Tk itE, HESS RY
g 4= AOM OIFo| A0S UGN MIF7 AA HotAHL @A, 7 E, AR 22 A8 | BAES Ees ULt
Ethambutol™ M=+ EX|H|0|H, 2Z&HK|0f CHet LHES AX[Sh= S otH AlLIZ

2% (optic neuritis)g {E&4
QU0f Al2fQ] FOF7H W/ H5HH o2 ZHGIL Qtilt TS B0L0F S, (Table 1) Z[20l= INH, RMP, Pyrazinamide,
ethambutol®| 4H| 1HEY =M ALZS #1156k1 ULt
O|xXt &XMIZ&= capreomycin, kanamycin, amikacin, cycloserine, ciprofloxacin, ofloxacin, and para-
aminosalicylic acid S0| UM HM1M ASSHCH a7t M1 Z40| O 0t M AEE|X| §4=Ct. (Table 1)

X |29} Stz HRQ

218 ABE BRIIE o 25% AU30L 5% FIEU YO B FiSvosE
o =] = =i S0 AA o ; = =]
t’e’gl S M O 0 Y2 S Mot AHAMH 9| A8 2 Al HHE A6 MHoHK| Xote 42 S0l &
M 84 et
Table 1. &Zalx|| 1 22E
&zl 8% (282 Sof e oY e 28
o|&opH E 5 mg/kg 85 g, 354 300 mg HEA], B S, Rages
S5 FH, FHA| 4, A ga3,
233 10 mg/kg (B00 mg) 450 mg (< 50 kg) £ 3 2(flu-like syndrome),
600 mg (> 50 kg) o} ahglulg
g 15 (15~20) mg/kg (L600 mg) 35 FHH, FHA B HE A (A - A8 9 HzhEsh

3, 394 EE AR

1,000 mg (< 50 kg)

setloful 20~30 mg/kg 2000 mg)  ygoq 1 o0 70t 7EA, TR, g

2,000 mg (> 70 kg)
7hjuto]4l 504 ujyt:
et o s e 2834 L P} ol54, A%, Y9 AT
73| g ool 4l 10 mg/kg (750 mg)
M HI2(paradoxical reaction)
AHX|2E Stz =B X|= AHIN7L OfL|HAN HAUSO0| SIH=(0] YANMOE UMSA I HARM AZ40] 2ASHE
U=0l 0|2 YA BES0(2t D F2Ct 0[2{8H HtS2 Zsl X|= 270 0|F0j| LIEHLIH HIV ZHE 10 A & LIEHLEX|
OFHIVO ZE X 22 ZSHBIXOA T 2R & QITH 1Y, ZTHAO| ofst = MZ R ZTHEO| dhy SFA
A7 HHO| ofst WA HHO| okt E4-0| 571 S0| YAIXOE LIEHLIH A|ZH0| X|LtH AMEH X|5 WEIS HE
E UQUt gltt. So| HQ ZAse| X|2 =& HMA 30| H|w ™ S5tH YA E4 ULt
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9) CHHILHY Zst

CHA|LH-A 29t Isoniazid®?t Rifamping Z&tst 271 0|42 SHAHK|0f L& BRE HOIStTt.

OFN|, HEE0{2 MY, S2 £0{7|7te| M1 SO0f| 2|5t0] LASHH, H
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H=

pyrazinamide®} 871 17} US HO 2 FHE=

7t AS A2 FHot= UMIZH 2| 2 ZALIAM LH-gO] Of
Ar2|0f|M LIEE0| =X 22 AXME ZotCh FI7HHQ1 Lfo|Lr S8t 22
HIE Zgfettt: m|2tEiotn|E, 7HLtot0]4l(kanamycin)O|Lt OFO|7HA (amikacin)S2l
H| = St7tX|(levofloxacin, moxifloxacin), Z2X|2 Ot0|E, A|IZZMZI(AZZMIEIS AL
A|) CHHILES Aol X2 7|22 & 2070EE, 0] & FAL HME A5tz EEXIE7|= 84
FANIE M|Qlet RX[X|=7[0|Ct.
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2. H|Hsty skt (Nontuberculous mycobacterium)
1) HIZ&Y gibo| B7
H| AN St 2(Nontuberculous mycobacterium, NTM)2 Zét#(Mycobacterium tuberculosis) 2 LI
(Mycobacterium leprae)2 H|2|gt OF0|ZEIE|2|0FS 2|0|5HH Mycobacteria other than tuberculosis (MOTT)
St STt Zdhwat EHe| Xeietdo] AHo 2 EXse St S0M YEEe = 2|l RE HAM0| X2

=1} 2014 YiEo
FO|CH MEEM CHEEL NTM LSS 812 AA0| LEE0 UASIH, ALz 2t HIFe S20{ A SRt Z2j8 1
Q. QITH BT OF 1255 04| NTMO| IO, 0] 2 f 60E0] Q17+ HIF0|D, 01 2150] £ AUS QUL

Table2. Characters of MTB and NTM

Characters MTB(Z&H)
Environmental reservoir NO YES
=> Human pathogen => Always YES => Not always

127



Zole LR ofaigle

Treatment success rate High Low
Contagious (Need Isolation) YES NO
A= 195401 Timpe2t RunyonO| MQtet #=0| HEAE, JEY, MA ZE 52| ER0| HHE & & Runyon
classification’0| 'g2| AFS &[0 AL}, (Table 3) 0| Af2t=0H| 7€ 0|40] Z2|H X|HY &t (Slow growen2Z |,
13 PNE-Y S|

I, II2C2 255t 7 O|LHo| e Xf2tlt= 72 A& &t (Rapid growen 22 VIO ZRFAZICE MSHE
T2 CHA| 2o 2 MA e TR UM (photochromogens), Y&t (scotochromogens), 12|11 ZH|Z
A (nonphotochromegens)2 2 MIEoIQICt. J2{Lt 0] ‘Runyon EFH' S RE #FJt 5 A5 FELX|= ¢
=he 3, YdXl onjet Aol B2 gifts H S2= il EO| ASE UK =D

— LS Lol_

Table 3. Runyon classification

Slow-growing (>7 d.) Rapid-growing (<7d.)
(Group 1V)

Photo- Scoto-chromogenic Non-chromogenic

chromogenic (Group II) (Group I1I)

(Group I) Joem  yellow pigment | don't form vellow pigment

form vellow | without light

pigment under the

influence of light

M. kansasii M. gordonae MAC M. fortuitum

M.simiae M. scrofulaceum M. intracellulare M. abscessus

M. szulgai M. haemophilum M. chelonae

M. marinum M. mucogenicum

, (EZEA Q)UE, AXE SZUES (4)IEA ZeHdisseminated disease)

A Z5H0Z B2E|H 0|F HRS0| 90% 0|AS XIX|GH= 71 &5t SEHO|C} £|20=

St ZHOZ Qlof| CHASH QA 40| '—fEH-f':'E H|ZsiA OFO|ZEtE|2[0t7t ZHot= &7|0f T2t H|
M.

2 2O7|= #(M. avium complex, M. kansasii, M.abscessus, M. xenopi, malmoennse), &
(o]

A07|= (M. avium complex, M. scrofulaceum, M. malmoense), I|E2AHS YO I|= Z(M.
marinum, M. ulcerans, fortuitum, M. chelonae, M.abscessus), & &S 2O7|= # (M. marinum, M.
avium complex, M. kansasii), IS8 22 LO7|= #(M. avium complex, M. kansasii, M. chelonae, M.

haemophilum) S22 2&5}7|x $iC}.

| =ist M. avium complex, M. kansasii, M.abscessus, M. xenopi, M. malmoennse
HOHEH M. avium complex, M. scrofulaceum, M. malmoense
oezd M. marinum, M. ulcerans, fortuitum, M. chelonae, M.abscessus
=8E 4g M. marinum, M. avium complex, M. kansasii
oEH g M. avium complex, M. kansasii, M. chelonae, M. haemophilum
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2)

3)

NTM H&E2to| 7ha &5t 91H2 Mycobacterium avium intracellular complex (MAC)Z 60~ 80%= XtX|5t
M, Mycobacterium kansasii(0|=,2&)2t M.abscessus(8t=)7t & HIHZ S5t |QAHOZ 157 20%S RIX[St
Cf. NTMOj| 2fgt 29| ZHE2 Synovium = 71 S61A 2IE-SHH, tenosynovitis £ FESHH AN HO= 25
0| &5 ™SIt X|20= TB tenosynovitis 2CH= NTM Tenosynovitis £ 5f | 2 ULt & 22 NTM
Tenosynovitis ZE2| At 042 M. marinum0i| 2[st A0|0, = HIM=Z S5t ZE #3F= M. kansasiiO|H, Al tH

Mz Eot 24 #F= Mycobacterium avium intracellular complex O[T}, 2120 M bscessus M. chelonae,
M. fortuitum, M. ulcerance S& LIEZHS Quf st4 QICt. MX|°| NTM g2 1 87 ®0, Z40] 2|A &

fIJ|ﬂJ

rIOII

S5t HIEO|HMO|KN ST XHEH £EX| 22 HZE HOl= 227t EL}. Balague S2 2015E0f| 38712 ==0|
M 241219 22| NTM HE2 ReviewE Soli StAt2| B HAHZ2 58M[0|H, 7%TH0| HH 7|5 KMot 2tAt ALt
SIRULCE. 7t &%t 52 Mycobacterium marinumlZ 82% A2, 11 CIFOE M. chelonae?t 5% UL, 28 &
& Atdll= SICt 210 SIQICt B4 S T 7Kl= Bat 67HE 0[40| ZCH. B & Sle= 2.5 ALt +
£ AE XE2F Y ZHO0| M7 7K B 370E (2~ 670E)0] s, R E2| 2t 76%)= 1.7 (H
= 10IM 6) Z0f| 2EX|=|C THEE 22148 JAUCLK(1%), 21%2| 2= 85, HHEEE, 23 S Y7l 2R3

ZHR|2 QUEFD 210 5HRACE
M. marinum0fl ZEE 2txt= 2 OldIM 2117|, BtRZ, & T= 0 2 E ZE X0]| et 0/20]

= Z0] EXO|C}, 128t HHE "fish tank granuloma”, “swimming pool granuloma”, “fish fancier's finger”,

“fish breeder's granuloma”2t1 2|10 UL}

Risk factor

= a y =
70| 1oy AfEfof T2t 4 QAT B, 0F7} e+ Tk
54
Z4GHA] ZHH II:|_|-

SHA Ztedmt QAKSHA| £2] HIE0|HMQI HETH E50| US 4= UL flexor tenosynovitis 2 Qle & ZZI0| S
&t QICH 2|0f|= nodule/mass(4%), erythema(4%), BSAZA S4H2%), skin ulceration(1%) S0| St E4
ULt 0l2fgt BHEES HREE 2|10 MAM3| 2ot fever, sweats §2 MAl ZHE2 Sl= 27t EOt £71=9

- ocoo=2

flexor tenosynovitis Z sausage finger & E0|H I|2E gliding &M rice body 7t =/4X|7| = $tC},

EICt

Ay ZHO| Z ESR 0] &7H 2217 ZL7F EX[TENTM 2] 22 Ao iiE 01|A1 ESR 0] 40| ZL7t %Lt =
ot 22| B2 Tenosynovim ELt 72 FXE0= AHGHK| b= 7t 11 Tendon rupture 7} 285t Z<L0]
= FH HEN S2 ZH0| HX|A ECE. M2t AR AZIoA 85t 014 A740] gle Z<7t E5IC

NTM RIEtS QI5HM = RE AAF LRSIt SHX[2H 30% OA{2H AFB Stain OflAf 2A10|0 HHQF ZAIME MO

pN|
2 LIQ= A7t S5ILt. AR AL 37% oA H{LSEX|2E M. marinum, M, haemophilum S2 X0 A X2t
= oF 07| 20| F7t2 AXE 300X HHQE A|F{0F STt (cooler culturing temperatures). X AAM=
giant cells, rice bodies, central necrosis 7t 24 UM AMHE caseated granuloma £ F-HoHX|ZE NTM
2 non caseated granulomaE ¥/otrt. EMASO| XX rice bodyOll CHol HIZYHAIE AlY S UXDE M.
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5)

marinum 2| AL 40% HE0t FHOZ LIQH &% |% 2l PCR ZAIE 20| Al 5t0{0F St NTM-PCROfIA &
40| Lh2 Z2 it MESEZHA L NTM UH| 2= ZAE A4St

1=

i AalldOf X|=0{= Azithromycin £2 Clarithromycin 0| 7t £t 9FH|0|C}.

a. OIX|AZ0}0|2(Azithromycin)

Y S83t= 42 7 5IF 12(250mg)2 583511, Het0| Mot A= 2¢(500mg)E S&517|= gt 13

o 38l(g+3 E= 2FE) E&5h= E2R, 18 58 Al 2%(500mg)S =3t

b. E2t2|AZ20t0|4l(Clarithromycin)
OFX|AZOL0| A CHA A8 == QUCH 1Y =&ot= &d
3| B22517|= o1, 500mgX 1¢S otF 23| LiF

5
ZRE 15 58 Al 22(1,000mg)2 =85!t

E2< U7l ofF 1,000mg=s =&¢H. 500mgd 2= oFF 1
0l 28517 3Tt 1320 33|(Er3z E= SI=E) =8 ol

c. O|EtEE(Ethambutol)
i 225h= A= ChH 5% 22(800 mg) 0|42 o1 St 223 1520 35|(Y42 E= SIRE) B2t
ALE I 15| 2 Al 3%(1,200 mg) 0|4+ =5t}

d. 2" :(Rifampicin)
Y =80tz 4= 50 kg Of&f

O 4212 600 mg ofF 1Y, 50 kg 0|2t M2 450 mg otF 1= S|ESICt 1
FU0f| 33|(Hra E= =E) 5856t= 2= 1 [

o
3| 28 A 600 mg 1¢S =835ICt.

M. marinums isoniazid2t pyrazinamideOf] WAMS HO|= A7 ZLC}. L2tA rifampin, ethambutol,
Azithromycin(clarithromycin) 2 ALE3ICH R E SMKIE AESIHE S SHO= 370 0|4 A2 | F[ATH
67HE O|&2 AI2SI0{0F St M. kansasii YEIHOZ HE SHASK|QI isoniazid, Rifampin, ethambutol2 HEt
SiA AF2SICE. Isoniazid CHAL [M2EA rifampin, ethambutol, Azithromycin(clarithromycin) = AL &= UL M.
avium intracellulare complex= rifampin, ethambutol, Azithromycin(clarithromycin) 2 AF2SHCt @Q170] Al
& MES H|AaHE R (RGM, Rapid Growing Mycobacteria—M.abscessus, M.chelonae, M.fortuitum S)Q1 &

£ Cefoxitin IE= Imipenem & 152t Amikacin sulfateE €& E0{SHCL
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Septic joint of hand and wrist

O L—- - oo
2l = ©
a4 S 9

sty HEF2 HEU stsd HE=0] L01A =4, 2EH 140F 100,000 Ot=] 02| etsd Mixt0| SAlots &
= OICH oK 2RO Y2 F7l 229 Y2 2HE HOfE|ALE, £E0| O[S0 ol 21T e HSETA T =
UEULL E2A= EF/RE Mt MZ0| 20| AR Zdolv|x oitt. 7+ 2ot o2 2y T 0[Lt HHE
Of ofet 2HA0IME O8 SEx0ILt VI, =% 48 Sk H20] 2 & UL sksd HEE0| Y= HEAZ
LS U] 2o ZAHQ XIZE AZIGHOF BT, 0] H&2 S-d0t THEO 2 LI0f M2tet 4= UTH[1-10]

Ha|
=24 249N #A™H(acute infectious arthritis)2 24 3lsX #&%(acute pyogenic arthritis) EE= INEA 2
(septic arthritis)0|2t1! ZGHE 4 UL S22 DA = 40AIZHH0 HZMZE (chondrocytes )2 45%7t U
ZLHOIl 50%2| HE(cartilage )2 &4 HIGIFC T S0 FHE Z2 SAHLIoA HY HtS0] &Y
[}

oA

0x
ok
00 i o DR

=1 O

NI

Ct M7 SA5HHA HHE0| S2ot HEE Y SAS UMAI7| 2#H 353 Tti|sk=0|, 0/21g SX0| MY ot

£ 0S X6 5 10| S0U= W= Mg F017] /5t0] 2|aX(lysozyme) & 2H|SH=H, 0|20 2|5t
O proteoglycan matrix@t #E¢E HE0| Tt ECt, QO Eot HY B3-S FElotL - HES &4A7|= g9
£ STt MY HIS0| 2SR T ME20| HOIK|H 2H 0| 4551, etX7t 832 £0l= fIXIE Fot= 710t
H|(pseudoparalysis) S0 LIEFACH 2HE LIS ME2 A= AEQ &48 LS FXIA7|1 Lo/t AR EEO| &4

U B4R ZIHSPY e,

Olggg
SO0| 22 AT QIZE O 22 =0 UF, 2 W2 IZE0 20 X2/t 02 S+80| HEE =2 AT T2t
2H9| IS UX[otl, 2F0| == AS U7| #lot0], 7| T ZA| Bis0]| IR S0 24 48 AlIZE2 o
ot S35 ¢ A S 52 SME 20|, HEQ| M2 AR0 USS REAIZ = UL BHEO TM= 1 HES =2HM
1 QU= BRSO A S0| 71 O 2t=l= HIXIE FlotA| ==, £52 S8 fIXl, MPE AH, IP H#E2 47t =5H
FIXIE Flot= A0| LHEOIC}, K| HESQ UMM E 55| =35 LT A0 07 |=l= &gt S50| SEHOILY, 5
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HZ2R02L S30| R + UGt HotH HUHQ UFE, 0t 24 S Ml HHY SYS LIEE =X JACH, 0|
2lgh TAUSYO| ACHH HLUHR! ZHHO| 7Hs5-d0| A= A ZALSICOF STt CHEF 50| X2 ZHEA Yot
Sty HEE2 0f=ot MUHQ S2 HwX X2 HOICt
ET0OIM 2S4S 010 Heflof 22 M2 Y=Xl, FAE X2 M2 QX AMls] S20I=0 &A= T T 72, Lt
FRZ} A, Hhs SO gt 2#E42] 240 QUCt. 5| £X|2] el X7 ZL HAGSE(mucous cyst)0| B
X|AL 222 S(paronychia)OilAf ZIYE ZL7t BOF FOIaH0F Bt X|2| 29| XIZAE2 =23 sksd HUY
O] HMA LYoIH, +2S+HE2 FHS E M2 SUS T 0[20] e + ALt FAS S Hit= IR =210 O
i HAHO| O SXIAN ZYSICE FHY &, 7MHES, ROIE0|E HEY, Hild sttd g¢, Ao #EF
S HE TLUES0| A=X| HEot= A SQ0I0H HAM HA= T £X|, T 2 £2(ESR), C-2HS HHl
(CRP) S0| &5&/0f A0 ZHO| =2 ECf. HBEONME 2R MRS AN + A2 £X2] AHEHME 27t
of 7t Tt THoF A2 9| H|AMO[2t: HEELH Ml HYS Aldctl S0 A= TR0 XFHl MAt= 7N
7tok= 20| EL
B YAK HA= 0|2 20| Ot U= ER00| 2fele = oM, RO oty =5 & + UC. 2Lt 2O 27|0=
MRI BAIE Aot SHEZXO| SE & HE=2| Y= AUsHOF ST 27| A2 B stsd HEF2 HF 1Y
HAYS RIS SiCf. PIP 2E L0 1191 5= LXSHH, Ol H|wX 2t 7122 0|R0{T HLo| My Z49|
ZHOIHE Tloh, M0 M2 SYO=Z XHMOZ Hizs &l= 0| LHHO0ICY. O I Y 2A(FRER, central tendon)
O] M2 =Lt S0{Lt, S5 CH(AIED#, lateral band)= MY OR M{|0f PIPS| 25 HS0| LSt

A= Uy

Sk BH2 SZO= X|Z51040F oh=H, 0l=

C
= [
O[L{Of| Lr245t7| WHZ0|Lt. HHOZRE] 2442t O X|= 7t X|A%A
X

R 2ol 240 A0 2|ot0] HEAZO0| D=l A2 2442
- Lt

23 , &0| 112 Aoz FHE= ZR0=, Sl i
SAI7|10, A SUHE F0o0f STt UAHOZ Stsd HEE0| QM EHEt: MAXQ BE +X|E LiEL= &
o ZAKWBC count, CRP)= & QEX| QH=C}. ZA0| UHI5HX| 30| X|LHH =X|2| ZX|0| LHASHH &
™ 1ME JHsM0| SISt SA40| LIEHLED 10 O[AH0| X|LHH DHL 225t O3S HO0|H =7|0f =&
A&ldt= 20| 2352 Lt 4= UL (Figure. 1)
‘H7H, i, MIA(incision, drainage and lavage) = SHsA ZES0|A 71E Ha| HOIS0X|= X2 WHO|

S2 X|&HQ1 FHH|EE 0|5t MAUHE A2 £X] 2EUME £E2 Z2107F HOEQIT IO, Continuous suction

draing AHEot= A A HEUAM ALEE = ACH CHEH 2EXLA

|o] SZt0] ot EES ot= A ARXI7E {ELL

(dry-tapping) S0|Lt HZQ| £AS £ &E50| &L} 259 iz 1 % (dorsal approach)0fl 21X NZ HIHE At

2510 AlglisHE Z40] HEE 4= Tt 1 0|QE, 34 IR0 ORIt X1, 59 Satnt MZA0| GOHA, =& gtnt ol

CHET FEX| 0F &2ME|CEt: 2 X|R0| ZX| 47| 20|Ct 254 HEL IS0 SOZ MWME Jioto] B2
0l

0] 7tsotct. Ol Helf A= SXME Z&ote CIXt l
B2 BF Mot Ye|AFsE ARSote] YRSt MAES
0] 27ttt 37t A=H|, 0] dR0l= =350 o FHE

HHEZO| T2 =H ZHM(mid-lateral)E AFESH0 AISICE O] M
Ct QIXILE AX|= R0 LE5= FE2 LIot0 AZ0AM AlstH 1
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Figure 1. A 66—year—old male patient visited the clinic due to pain in the distal interphalangeal joint. Abscess
drainage and primary arthrodesis were performed. After undergoing antibiotic treatment for 3 weeks, the
patient's symptoms improved. However, the arthrodesis failed. Spontaneous ankylosis is still ongoing after 1
year and 6 months.

Figure 2. A 62-year—old female patient experienced persistent pain in the distal interphalangeal joint. Initially,

incision and drainage were performed. However, the DIP joint exposed due to the loss of the extensor tendon
and the necrosis of the soft tissue. As a result, arthrodesis and local skin flap surgery were subsequently
performed.
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|

Figure 3. A 72-year—old male patient reported persistent pain and pus in the distal interphalangeal joint for
the past three weeks. The X-ray results revealed osteomyelitis in the proximal and middle phalanges. Initially,
pus drainage and bone resection were conducted. However, due to a severe bone defect, amputation was
ultimately performed.

References

1. Adeboye T, Giwa L, Jemec B. Managing Small Joint Septic Arthritis of the Hand. J Hand Surg Asian Pac Vol.
2023;28:530-8.

2. Boustred AM, Singer M, Hudson DA, Bolitho GE. Septic arthritis of the metacarpophalangeal and interphalangeal
joints of the hand. Ann Plast Surg. 1999;42:623-8; discussion 8-9.

3. Chenoweth B. Septic Joints: Finger and Wrist. Hand Clin. 2020;36:331-8.

4, Choudhury MM, Jiang JKH, Yap RTJ. A Technique of Continuous Catheter Irrigation in an Infected Wrist Joint:
Improving Management in Septic Arthritis of the Wrist. J Wrist Surg. 2023;12:549-57.

5. Dadras M, Bohm C, Wallner C, et al. Long—term results of bacterial septic arthritis of the wrist. J Plast Reconstr
Aesthet Surg. 2018;71:1138-45.

6. Gjika E, Beaulieu JY, Vakalopoulos K, et al. Two weeks versus four weeks of antibiotic therapy after surgical
drainage for native joint bacterial arthritis: a prospective, randomised, non-inferiority trial. Ann Rheum Dis.
2019;78:1114-21.

7. Krauss S, Denzinger M, Rachunek K, Kolbenschlag J, Daigeler A, lllg C. Septic arthritis of the wrist: a
retrospective review of 39 cases. J Hand Surg Eur Vol. 2022;47:812-7.

8. Murray PM. Septic arthritis of the hand and wrist. Hand Clin. 1998;14:579-87, viii.

9. Ndiaye D, Raimbeau G, Jeudy J, et al. Septic arthritis of the fingers: is short—term oral antibiotic therapy
appropriate? Hand Surg Rehabil. 2022;41:240-5.

10. Sammer DM, Shin AY. Arthroscopic management of septic arthritis of the wrist. Hand Clin. 2011;27:331-4.

135



g2 HF ofz{fla

Infective tenosynovitis

THEREH ddelat

M E
- O L

Infective tenosynovitis is a purulent infection that typically occurs within the flexor tendons and is mostly
confined to the flexor tendon sheath. It is a bacterial infection occurring within the flexor tendon sheath,
situated between its visceral and parietal layers. This condition commonly arises following penetrating trauma,
often associated with Staphylococcus aureus infection. The flexor tendon sheath is directly connected to
the radial and ulnar bursae, extending into Parona’s space. Consequently, infections within the flexor tendon
sheaths can extend proximally into Parona’s space, leading to the formation of a large horseshoe-shaped
abscess.

Kanavel identified four cardinal signs of tenosynovitis: (1) overall swelling of the finger, (2) maintaining a
partially flexed posture of the finger, (3) exquisite tenderness along the tendon sheath, and (4) severe pain
along the tendon sheath with passive extension of the finger. These symptoms are distinct from localized
pain. Although not all four symptoms may manifest concurrently, suspected cases of flexor tenosynovitis
warrant immediate treatment to prevent adhesions or necrosis of the flexor tendons.

Early intervention should involve intravenous antibiotic administration, elevation, splinting, and vigilant
monitoring. If symptoms persist beyond 24 hours, surgical drainage is advised. Closed irrigation of the tendon
sheath with dual drainage incisions is a beneficial technique for managing pyogenic flexor tenosynovitis
without tendon necrosis. Conversely, severe infections accompanied by tendon necrosis may necessitate
open debridement.
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Surgical Treatment of Osteomyelitis in the
Middle Finger: A Case Report

Osteomyelitis of the phalanx, though relatively rare, poses significant challenges in diagnosis and
management. This presentation aims to elucidate key aspects of this condition, including its etiology, clinical
manifestations, diagnostic approaches, and therapeutic strategies. Osteomyelitis of the phalanx typically
arises from bacterial infections, often secondary to trauma, surgery, or contiguous spread from adjacent
soft tissues. Staphylococcus aureus remains the most common causative organism, although polymicrobial
infections are not uncommon. The pathogenesis involves the invasion of bacteria into the bone, leading to
inflammation, necrosis, and potential abscess formation. Clinical manifestations of phalangeal osteomyelitis
vary but commonly include localized pain, swelling, erythema, and limited range of motion. Systemic
symptoms such as fever and malaise may also be present, particularly in acute cases. Chronic osteomyelitis
may manifest with recurrent episodes of pain and drainage from sinus tracts.

Accurate diagnosis of phalangeal osteomyelitis requires a multifaceted approach. Clinical assessment,
including thorough history taking and physical examination, is crucial. Imaging modalities such as plain
radiographs, MRI, and bone scintigraphy aid in detecting bone changes, soft tissue involvement, and
assessing disease extent. Aspiration and culture of bone or adjacent soft tissue are essential for identifying
the causative organism and guiding antibiotic therapy.

Management of phalangeal osteomyelitis necessitates a comprehensive approach involving antimicrobial
therapy, surgical intervention, and adjunctive measures. Empirical antibiotic therapy should be initiated
promptly, targeting common pathogens while considering local resistance patterns. Surgical debridement and
drainage are often required to eradicate infected bone and soft tissue and promote wound healing. If there
is metal inserted into the bone from previous surgery, it may worsen the infection and must be removed. In
some cases, reconstructive procedures such as bone grafting may be necessary to restore structural integrity.
In this case report, | would like to share my experience in surgical treatment of soft tissue defects and
osteomyelitis caused by trauma and discuss appropriate treatment methods.
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Closed vs Open operative treatment in hand fracture

NES
i 7| 8

Factors affecting closed vs open operative treatment
1) Fracture factors
- Fracture location: Articular, Extraarticular
- Fracture geometry: Transverse, Spiral, Obliqgue, Comminuted
- Deformity: Angulation, Rotation, Shortening
- open wound
- Associated soft tissue injury
- Intrinsic fracture stability

2) Patient factors
- Age
- Occupation
- Socioeconomic status
- Compliance

3) Surgical factors
- Surgeon’s skill
- Implants

My preferred method of treatment
Phalangeal fracture
1) Bony mallet injury
- CRIF
* Most bony mallet fractures needs operative treatment
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- ORIF
* Rare irreducible bony mallet fracture by closed method: usually delayed case

2) Intra—articular phalangeal fracture
- CRIF
 Simple articular fracture: reducible by manual method or percutaneous clamp
* Comminuted middle phalanx base fracture with PIP joint dislocation: Dynamic external fixation
- ORIF
* Most displaced fracture: K-wire / Screw / Plate
* Non—-comminuted middle phalanx base fracture with PIP joint dislocation

3) Extra-articular phalangeal fracture
- CRIF
* Most fractures needs operative treatment due to angular or rotational deformity
- ORIF
* Rare irreducible or unstable fractures

Metacarpal fracture
1) Metacarpal head fracture
- CRIF
* Rare displaced head fracture: reducible by manual method or percutaneous clamp
- ORIF
* Most displaced head fracture: K-wire or headless screw

2) Metacarpal neck fracture

- CRIF
* Most neck fractures needs operative treatment due to angular or rotational deformity
* Methods: Antegrade or retrograde intramedullary K-wire, Cross pinning,

- ORIF
* Irreducible neck fracture: soft tissue interposition / delayed treatment
* open fracture
* Multiple unstable fracture

3) Metacarpal shaft fracture
- CRIF
* Transverse or short oblique fracture: Intramedullary k—wire fixation
- ORIF
* Open fractures : Bone loss, Contamination, Soft tissue injury
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* Multiple unstable fracture
* Spiral or long oblique fracture with rotational deformity: Screw fixation

4) Metacarpal base fracture

- CRIF
* 1st metacarpal base fracture: Bennett’s fracture
* 4th & bth metacarpal base fracture: extraarticular or simple articular / without hamate fracture
* 5th metacarpal base: Reverse Bennett's fracture

- ORIF
* Thumb: Rolando fracture
* 4th & 5th metacarpal base fracture: comminuted articular / with hamate coronal shear fracture
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Fig. 5. The EPL (extensor pollicis longus) extensor tendon rupture is a common occurrence in nondisplaced
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Scaphoid Nonunion: Arthroscopy-assisted
Versus Open Techniques

A2l Felatstu i

% o at

Unstable scaphoid nonunion may culminate in carpal instability or humpback deformities that lead to
degenerative arthritis (also known as scaphoid nonunion advanced collapse). Restoring normal kinematics
of the wrist through scaphoid healing and correction of any carpal deformities is crucial to prevent arthritis.
Debridement and reduction of nonunion, bone grafting, and then rigid internal fixation are essential steps in
realization of these goals. Surgeons must decide on the nature of bone graft (cancellous bone inlay, wedge, or
vascularized bone), taking into account any related carpal collapse deformity and proximal fragment viability,
using either a volar or dorsal approach. However, such conventional techniques may damage ligamentous
structures and joint capsules, compromising scaphoid vessels and proprioception of the carpus.

Recently, all arthroscopic procedures involving debridement, bone grafting, and internal fixation of scaphoid
nonunion have been regarded as minimally invasive and potentially advantageous, thought to preserve
ligaments and capsule, scaphoid vascularity, and carpal proprioception although this kind of arthroscopic
technique requires a high learning curve. However, most of the earlier data originated from minimally
displaced scaphoid nonunions with negligible sclerosis. Furthermore, arthroscopic reduction and bone grafting
may be limited in terms of restoring normal carpal alignment, especially in patients with carpal collapse
deformities. It is our contention that an arthroscopic procedure with cancellous inlay bone graft has the same
indications as open procedures, which reportedly applies equally to stable and unstable scaphoid nonunions.
Although arthroscopic management has become popular, the efficacy and safety of doing so remain unclear
when compared with conventional open procedures. Thus, we compared union rates and clinical and
radiologic outcomes after arthroscopic and open bone grafting and internal fixation for unstable scaphoid
nonunions. We hypothesized that similar results are anticipated in all aspects except for carpal alignment,
which likely would fare better with conventional open procedures.

We previously compared clinical and radiologic outcomes of patients who underwent arthroscopy-assisted
or open surgical treatment for scaphoid nonunion at our facility in a retrospective manner. Inclusion criteria
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were (1) documented unstable scaphoid nonunion, (2) arthroscopic or open debridement and reduction of
unstable scaphoid nonunion, with bone grafting and internal fixation, and (3) available follow-up data for
a minimum of 2 years after surgery. Unstable scaphoid nonunion was characterized by at least one of the
following preoperative radiographic features: (1) sclerosis, cystic changes, or gapping and/or translation of )2
mm, (2) a lateral intrascaphoid angle of )35°, (3) radiolunate angle (RLA) of »)10°, and (4) a scapholunate angle
(SLA) of »60°. The following were grounds for exclusion: (1) stable nonunions without substantial bone loss
or gapping/translation of )2 mm, (2) necrosis of the proximal fragment, (3) salvage procedures for advanced
wrist arthritis (scaphoid nonunion advanced collapse stage Il or greater), and (4) revision bone grafting
surgery owing to the failure of bone healing after initial fixation for scaphoid fracture. All patient data retrieved
from medical records and radiographic archives were reviewed retrospectively. Patients were assigned by
therapeutic approach to group A (osteosynthesis under arthroscopic guidance) or group O (conventional open
technique).

Surgical Technique
Under general anesthesia and with patients in the supine position, each patient's arm was prepared and
draped on a hand table and exsanguinated using an Esmarch bandage and a tourniquet. In group A (Fig
1), the patient's arm was suspended in an Arc Wrist Tower (Acumed, Hillsboro, Oregon), using 5 to 8
kg of traction, after placing the index, middle, and ring fingers in finger traps. Midcarpal ulnar portal was
created first, and a 1.9-mm video arthroscope was introduced through it, after which scaphotrapezial
portal or midcarpal radial portal was made to be used as a working portal (Fig 1D). For debridement of
nonunion sites, a fine—angled curette, a motorized 2.0- or 2.9-mm shaver, and a 2.9- or 3.5-mm burr
were used across the working portal, until healthy looking cancellous bone was exposed at both sides of
nonunion (Fig 1E). Then, traction was released and the nonunion site was reduced using a probe or other
instruments under arthroscopic and fluoroscopic imaging guidance. One Kirschner wire was then passed
from the scaphoid tubercle to the nonunion site for temporary fixation. To insert a guidewire for headless
screw fixation (Fig 1F), the arthroscope was introduced into the 6-R portal and, while flexing the wrist to
30° with traction, a 15-G needle was inserted percutaneously (proximally and along ulna to the original site
of 3-4 portal) to achieve an ideal guidewire starting point. A 5-mm transverse incision was subsequently
made at the prepositioned guidewire tip, after removing the 15-G needle, and a sharp straight hemostat
was used to spread soft tissue and pierce the dorsal capsule (proximal 3—4 portal). A second wire of equal
length was passed through the proximal 3—4 portal onto the cortex of proximal scaphoid pole and parallel to
the guidewire. The difference in lengths of the trailing wire ends equaled the scaphoid length. The screw
size needed was 4 mm less than scaphoid length, thus permitting 2 mm of clearance at each end of the
scaphoid. Before reaming along the guidewire, cancellous bone was harvested from the iliac crest via the
trephine technique, using a bone biopsy needle through a small incision. A small rongeur was engaged to
break the harvested bone into small chips, which were placed within the sheath of a 3.5-mm burr. Next,
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the bone—packed sheath was introduced through scaphotrapezial trapezoidal or midcarpal radial portal into
the nonunion gap under direct arthroscopic vision, emanating from midcarpal ulnar portal. The nonunion
gap was filled with cancellous bone using a slightly undersized bone biopsy trocar to empty the sheath.
While performing bone grafting under the arthroscope, the supplied water was blocked, and a probe or a
periosteal elevator was used to pack the defect with grafted bone (Fig 1G). The scaphoid was then reamed
to within 2 mm of the distal pole along the path of previously inserted guidewire, under arthroscopic
surveillance from the 6-R portal. Finally, we secured 1 or 2 headless compression screws at points along
the guide wires to fix the scaphoid nonunion. After ensuring the joint space was free of protruding screws,
all arthroscopic procedures were completed, removing any loose bodies or debris within the joint by
motorized shaver.

In group O (Fig 2), a 2.5-cm longitudinal incision was made along the flexor carpi radialis tendon proximally
and curved to the scaphoid tubercle, centered on the wrist crease. After the sheath of flexor carpi radialis
tendon was opened and retracted to ulnar side, the volar capsule and ligament complex were opened
longitudinally to expose the scaphoid nonunion site. Then, the nonunion site was debrided until healthy
looking cancellous bone appeared. Next, the nonunion was reduced and temporarily fixed with a Kirschner
wire. Then, cancellous bone was harvested as described and the nonunion gap was filled with the
cancellous bone. Then, the nonunion was fixed with 1 or 2 headless compression screws.

After the operation, a short arm thumb spica splint was worn, and digital exercises were encouraged to
all patients to reduce swelling. After 2 weeks, a well-molded short—arm thumb spica cast was applied for
6 to 8 additional weeks in a functional wrist position. Patients were restricted from wrist movement until
a computed tomography (CT) scan confirmed the bridging of bone at the nonunion site at 8 to 10 weeks
postoperatively. Wrist motion and progressive strengthening exercises were then instituted.

Clinical and Radiologic Assessments

Regular patient assessments took place at an outpatient clinic preoperatively, and at 2 weeks, 8 to 10
weeks, 6 months, 1 year, and annually thereafter. Four radiographic views of the wrist, including true wrist
images (posteroanterior, lateral, posteroanterior with ulnar deviation, and oblique with 45° pronation) were
obtained at each follow—-up visit. All patients underwent CT scans in sagittal and coronal planes through
long axis of scaphoid at 8 to 10 weeks after surgery to confirm bony union, defined as consolidation of the
nonunion gap (i.e., bridging bone formation) on >3 of the long-axis sagittal images.

One observer not involved in patient treatment performed preoperative and postoperative assessments
using an array of tools, including visual analog scale (VAS) pain score (0-10), active flexion—extension arc
of the affected wrist, grip strength, Mayo Wrist Score (MWS), and Disabilities of Arm, Shoulder, and Hand
(DASH). The active flexion—extension arc was measured using a handheld goniometer, and grip strength
using a JAMAR hydraulic dynamometer (Asimov Engineering, Los Angeles, California).

The SLA and RLA were determined from plain radiographs, whereas LISA and scaphoid height/length

160



5 2H: ofx| = FEE|X| 4RpAELICE

ratio (HLR) were derived from CT images. The SLA was defined as the angle between an axis tangential
to proximal and distal borders of scaphoid and another perpendicular to a line connecting volar and dorsal
poles of the lunate. The RLA was defined as the angle between the lunate axis and the longitudinal
axis of the radius, and LISA constituted the angle between perpendicular lines drawn from articular
surface endpoints at proximal and distal poles of the scaphoid. To determine the HLR, a baseline was
drawn on palmar aspect of scaphoid, measuring the length along this line. The height of scaphoid was
then measured perpendicular to this baseline, thereafter dividing height by length. Procedure-related
complications (nerve injury, postoperative, etc.) were also reviewed and recorded. No patient was recalled
to our institution specifically for this study. All data were obtained from medical records, and there was no
missing information.

Subgroup analysis of patients with carpal collapse deformities (humpback deformity or dorsal intercalary
segmental instability deformity) was performed: patient subgroups were defined by (1) LISA of )»45° or
HLR of )0.65 on CT images or (2) SLA of )60° or RLA of »10° on plain radiographs.

Operative time was reviewed and a cost analysis was also performed for comparison between the 2
groups. For every patient, the operative time was measured in minutes from the beginning of the surgery
to the end of skin sutures. Direct operative costs were identified, including implants, consumables, labor
costs, pharmacy supplies, and hospital resources. Each patient was also assessed for any operation—
related complications (nerve injury, postoperative infection, etc.) or other complications throughout the
follow—up period. No patient was recalled to our institution specifically for this study. All data were obtained
from medical records and there was no missing information.

Statistical Analysis

Data are presented as a mean values * standard deviation, unless otherwise indicated. All statistical
computations relied on standard software (R freeware v3.4.0; R Foundation for Statistical Computing,
www.r-project.org). The 2-sample t-test or Wilcoxon rank-sum test was applied for between-group
comparisons of continuous data, such as VAS pain score, range of motion, grip strength, MWS, DASH
scores, and radiographic outcomes. The x2 test and Fisher’s exact test were used to compare categorical
data, such as demographic characteristics, presence/absence of arthritis, and complications, between
groups. Statistical significance was set at P{ .05.

Results
A total of 110 patients underwent an operation for scaphoid nonunion in our institution during the study
period. According to exclusion criteria, 48 patients were excluded (stable nonunions, n = 19; necrosis of
proximal fragment, n = 1; salvage procedures for stage Il or higher scaphoid nonunion advanced collapse
wrist, n = 21; revisional bone grafting surgery for failure of bone healing after initial fixation of scaphoid
fracture, n = 7). Overall, 62 patients were selected for study (group A, 28; group O, 34), their baseline
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characteristics showing no significant between—group differences. Mean age was 29.7 years (range, 16-58
years), with an average follow-up period of 39.6 months (range, 24-84) months.

Scaphoid nonunions healed in all but 1 patient in each group and the respective union rates were not
significantly different (group A, 96.4%; group O, 97.1%; P = 1; 95% confidence interval [CI], 0.0-66.5).
At the 2-year follow—up, VAS scores, grip strength, range of motion, MWS, and DASH scores showed
no statistical differences between groups, as were satisfaction rates (group A, 89.3%; group O, 87.3%; P
= .495; 95% Cl, —0.8-8.9). Within both groups, all scores improved significantly relative to preoperative
values (P {.001).

Among the radiographic parameters, HLR was lower in group O, compared with group A. There were no
procedure—related complications or progressions of arthritis at last follow—up. In last follow—-up radiographs,
only scaphoid HLR was found significantly lower in group O (0.55 + 0.05) than in group A (0.59 + 0.07);
(P = .002; 95% ClI, 0.02-0.08); however, values in both groups were within normal range of HLR ({0.65).
All other radiographic measures were not significantly different between groups. Within both groups, all
radiographic measures showed significant improvement, compared with preoperative values. In subgroup
analysis of patients with carpal collapse deformities (group A, 9; group O, 14), group characteristics showed
statistical differences. Although VAS scores, grip strength, range of motion, MWS, and DASH scores of
both groups were not significantly different between groups at the 2-year follow—-up, radiographic scaphoid
determinants in group A (vs group O) were higher (SLA, 56.7° + 7.3° vs 49.2° + 9.1° [P = .049; 95% Cl,
0.0°-15.0°]; RLA, 9.2° + 2.0° vs 5.7° + 3.0° [P = .005; 95% Cl, 1.2°-5.9°]; LISA, 34.8° + 4.8° vs 25.6°
+ 13.0° [P =.028; 95% ClI, 1.1°-17.1°]; HLR, 0.66 + 0.04 vs 0.54 + 0.07 [P { .001; 95% Cl, 0.07-0.17]),
indicating less correction of carpal collapse deformities in group A. Among them, only scaphoid HLR in
group A was beyond the normal range.

The average operative times was significantly higher in group A (98.0 + 15.3 minutes) than group O (72.9
+ 14.4 minutes; P { .001; 95% ClI, =17.5 to 32.6 minutes). The average operative room cost showed no
significant differences between the 2 groups ($10,993 + 728 in group A and $11,085 + 713 in Group O;
P = .745; 95% Cl, -$460 to $277). There were no operation-related complications or other complications
throughout the follow—up periods in the 2 groups.

Conclusions
AArthroscopic and open bone grafting and internal fixation in treating unstable scaphoid nonunions did
not show any significant differences in clinical and radiologic outcomes at a minimum of 2 years after
operation. In scaphoid nonunions with carpal collapse deformities, open bone grafting restored better
carpal alignment than arthroscopic bone grafting, although there were no significant differences in clinical
outcomes between the 2 techniques.
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Fig 1. Anthroscopic bone graft and fixation for unstable scaphoid (Sc) nonunion: {A, B, C) Posteroanterior and lateral preop-
erative radiographic views and sagital scan of a 3%-year-old man with unsiable $¢ nonunion (scapho-
lunate angle [SLA. berween 2 straight lines] 72°: radiolunate angle [RLA. between 2 domned lines] 7°). (D) Ulnar midcarpal view
of nonunion site (%) between distal and proximal Sc f (E) Fi gled curette and rized burr used 1o debride
nonunion site, exposing healthy looking cancellous bone. (F) After reduction and fixation of S¢ nenunion, shaft of headless
compression screw noted on radial mi view. (G} jon gap filled with bone {ar from iliac crest,
using burr sheath and bone biopsy rocar. (H, 1) Postoperative radiographs (SLA 51°, RLA 7°),

Fig 2. Open bone graft and fixation of unstable scaphoid (Sc) ion. (A, B) P ior and lateral p

radiographic views of a 33.year-old man with unstable S¢ nonunion {SLA 68°, RLA 14°, humpback deformity). (€. D) Coronal
and sagittal computed wmography showed humpback deformity of the Sc. (E) Open approach (volar aspect of wrist) 10 expose
and debride nonunion site (*), temporary Kirschner wires serving to fix reduction. (F) Autogenous iliac cancellous bone grafted
(arrow head), with Kirschner wires guiding placement of headless fon screws, (G, H} i i {SLA
53°, RLA 107). SNAC, scaphoid nonunion advanced collapse.

Oh WT, Kang HJ, Chun YM, Koh IH, Lee YJ, Choi YR. Retrospective comparative outcomes analysis of arthroscopic
versus open bone graft and fixation for unstable scaphoid nonunions. Arthroscopy. 2018 Oct;34(10):2810-2818.
doi: 10.1016/j.arthro.2018.04.024.
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Intra Flap Atheroma: An Unexpected Twist
in Diabetic Foot Reconstruction

In this case report, we present a unexpected events during a free flap reconstruction for diabetic foot. Intra—
pedicle atheromas are an uncommon but potentially could be a fatal complication. We discuss the challenges
encountered during the procedure, including the identification of atheroma within the flap, and the strategies
employed to overcome these obstacles.

For the wound coverage, an Anterolateral Thigh (ALT) flap was considered, but the available recipient
vessels were deemed to be distant from the wound margin. To decrease the pedicle length and facilitate the
anastomosis,an AV loop was planned. End-to-side anastomosis was carried out between the graft and the
anterior tibial artery, while an end-to—end anastomosis was created with the accompanying vein. The AV loop
was inset to be close to the edge of the wound.

During the second stage, after the successful arterial anastomosis, the venous outflow from the flap vein
was found to be weak, along with the poor perfusion in the flap. A dissection was performed above the
deep fascia to locate the pedicle. After dissecting approximately 1-2 cm inside the deep fat layer of the flap,
a calcified plaque obstructing the main trunk of the perforator after one branch was found. We opened the
middle of the perforator and pulled out the atheroma from the pedicle bifurcation.

The presence of intra—flap atheroma poses a unique challenge in diabetic foot reconstruction. Awareness
of this potential complication, meticulous surgical technique and close intraoperative observation can help
optimize outcomes and reduce the risk of flap failure in this patient population.
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Salvage reconstruction with PMM flap after failure
of free flap transfer for oral cancer defect

1. Division of Pediatric Plastic Surgery, Seoul National
University Children’s Hospital, Seoul National University College
of Medicine, Seoul, Republic of Korea

2. Department of Plastic and Reconstructive Surgery,
Seoul National University Hospital, Seoul National University College
of Medicine, Seoul, Republic of Korea

Sungmi Jeon, MD, PhD', Seong Oh Park, MD, PhD?

Background
This case study examines the complex reconstruction of a significant oral defect following the recurrence
of tongue squamous cell carcinoma (SqCC). Initial treatments included a radial forearm free flap (RFFF) and
chemoradiation, but complications arose with a subsequent anterolateral thigh (ALT) free flap.

Case Description

A 59-year-old patient with a history of advanced tongue cancer (pT3NO, RM+), originally treated with
partial glossectomy and neck dissection followed by RFFF reconstruction, experienced cancer recurrence
leading to a large defect in the distal half of the tongue. An ALT flap attempt was compromised by infection
and poor blood supply, necessitating an alternative approach. The surgical team elected to use a PMM
flap from the left side, navigating around significant infection and ensuring careful placement to avoid
interference with an existing tracheostomy. The PMM flap was tailored to fit the defect and secured in
place, achieving a complete closure.

Conclusion
The PMM flap served as an effective salvage option after the ALT flap failed due to infection and tissue
issues. This case highlights the need for flexible surgical strategies and the value of PMM flaps in
reconstructing complex defects in head and neck cancer surgeries.
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Figure 2. Postoperative PMMC Flap Results
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(latrogenic ulnar nerve injury after ulnar collateral
ligament repair of the elbow)
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Introduction
When surgically repairing the ulnar collateral ligament of the elbow, it is crucial to be cautious of iatrogenic
damage due to the anatomical proximity of the ulnar nerve. Such injuries can lead to severe functional
impairments. This case report shares the treatment experience of a patient who presented with persistent
tingling sense in 4,5th fingers and atrophy of the intrinsic muscles, following an ulnar collateral ligament
repair at other hospital two years ago. We aim to discuss the appropriate treatment method for such
complications.

Case
35/M
Chief complaint) Persistent tingling sense in 4,5th fingers and atrophy of the intrinsic muscles
(onset: 2 YA)
PI) Ulnar collateral ligament repair of the elbow at other hospital two years ago
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Elbow ligament injury: operative vs
conservative management
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Elbow dislocation

Simple dislocation Complex dislocation

* Valgus PLRI
(terrible triad)

Stable Unstable

* Varus PMRI

* Transolecranon
Fx & Dx

Figure 1. ¥EX| 27129 &5
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1. Elbow stabilizer

Static constraints

Primary constraints

Ulno—humeral articulation

Anterior MCL

Lateral collateral ligament complex (LLC)

Secondary constraints

Radio humeral articulation

Common Extensor group

Common Flexor—pronator group
Dynamic stabilizers

Biceps, Triceps, Brachialis, Anconeus

AM facet: primary varus stabilizer
Primary valgus stabilizer
Primary stabilizer to external rotation and varus

2. Injury mechanism
1) Valgus PLRI

(@ Semi-flexion position of elbow (by O’Driscoll et al.") (Figure 2)
Forearm supination+ Axial force + Valgus force (rotational force ) axial force)
: LCL disruption — anterior and posterior capsule disruption — MCL injury

@ Extension position of elbow (by Rhyou et al. & Schreiber et al.”™) (Figure 3)
Axial force + Valgus force + Forearm supination (axial force ) rotational force)
: MCL disruption — LCL injury

* Terrible triad
Radial head’| 4O =2 EF1E|HA] axial and valgus force0f| 2ol capitellum 2t = S{radial headd| fracture
7t 251, olecranon®| greater sigmoid notch 7t SO Z EE|HA coronoid 7t distal humerus?t £ X5
coronoid process tip fracture 7t 2gt = QIC} 0|ZA| elbow posterior dislocation + radial head fracture +

coronoid tip fracture 7 SEHE A0 terrible triad 2t11 5HH CHREE2| AR =X X|2E QFICt.
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2) Varus PMRI
(@ Forearm pronation + Axial force + Varus force (Figure 4)
LCL complex disruption — fracture of anteromedial facet of coronoid — posterior dislocation

Figure 4. Varus posteromedial rotatory injury®®

3. Treatment
1) Valgus PLRI
@ Simple dislocation
- Congruent joint > 30° extension
- Immobilization (90° flexion) for 2~3 weeks.

- Unstable > 30° extension
: Repair ligament according to treatment protocol (Figure 5)

175



nrg.xl

SR wne?

*Drop sign
: Increased ulno—humeral distance (=4 mm) on a lateral radiograph after reduction
=>» Usually disappears after muscle loading with mobilization.

Post-reduction and postoperative drop sign did not indicate the need to perform an additional
stabilization.

| Unstable PL dislocation ‘

l

| Valgus stress test ‘

l unstable stable
MCL repair LCLC repair

Stability check
Subluxation at
flexion > 30° Roiallc
|

| Only MCL repair ‘ | Both side repair | | Only LCLC repair |

stable

Figure 4. Treatment protocol of unstable simple PLRI

@ Terrible triad

Terrible triade LHEE +5H X|22 UQZ ot LCL repair +radial head ORIF + coronoid process fixation
2 A|SICE T2, radial head fracture 7t TA| 2EHC| (25% O|H comminution 0| &5 17E5t7| 022 &
2 excision= Algtigt 4~ QUCH,

*Coronoid process fracture fixation

z|2 A0 =X Terrible triadA] 6}% Coronoid fracture= & O’Driscoll classification type 1
(Figure 5) Q! tip fracture’| 2O Z ZHO| 22 AL (MCL anterior bundle insertion 2|7} intact 8t ZA
) QP MO YEFS O|X|X| 47| L0 DAEHK| L0t EICH= 2|740] QUL}.”® Papatheodorou et al.” 2 terrible
triad Off S2H=l type |, Il coronoid fractureE 17HGHX| L2tk radial head fracture 2t LCL complex injury
£ & ngetrtH %E% U ZNE HOICH T H 5K,

OF7HXIZ Rhyou et al.? 0] H|ot5t X|2 HH2I0)| 2™ LCL complex 2t radial head fixation = arthroplasty

0] 2Eol Y HEE &Rl & S L, coronoid fragment 7t 5-6mm 0|4 =Z JCHH 1FE St ATt
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AM fget subtypes

o

Type 1 - tip fracture, Type 2 — Anteromedial facet fracture, Type 3 — base fracture

Figure 5. O'Driscoll classification of coronoid process fracture®

2) Varus PMRI

AM facet fracture 7} SHH=E PMRI2| ZL unstable 5}7| 20 LHEE0| HR =X X|BE Q

i
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C}.

*Coronoid process fracture fixation

AdtMoZ PMRIO| SHHE|= coronoid AM facet fractures $&XO 2 IHMGIFE= Z40| 2| HOS0 A Q>
SHX|ZF Pollock et al.''0] ZIgliSt biomechanical study M2H LCL complex repair £0f| AM facet fracture type
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TEX| 2nte wne?

Intractable epicondylitis
: conservative vs operative treatment
- Injection + massage -

J_E:IO“:H I-Ioin*l—l' H

At 4

EHarod (BB ¢, Tenosynovitis)

AEarHo|2t A4S S2MI Y= WO (synovial ining)Q YE0Z SE SIH(tenovaginitis), HTHH

(peritendinitis, paratenonitis) St Z2 9|0|2 T T, 221 £2 EX9| &5t /0I0Z | t54310| X} Stol

Ofo| A &Ho| ZIIE HOIHM AFLM &5, US I 23 ZOi SO| LIEfHC A2 Xt dREE o= FHE

Of U @ 2Tt X0 H A1IE°I "é!-iv | & OjLtX|= °=*XI':'.J, “—'1%*-?7} ’E!%EII'_ ?JLH’S% (intratendinous fiber)
boZAS = 7Rt 55 A

A ?j%“:—'.*%“'(stenosmg or entrapment tenosynovms)OE 7+0| MQE2H(fibroosseous tunnel)
N

Sareh i, o2 71X Iof| els 74 2|7t Z7t5tHL 20| FOMX|H ESE2 0] OHE0| M SdsH=0|, 2oty
XL} EHZ8 H(de Quervain’s disease)0| 017[0f sHE ST, 22U AME 40| X|Ci=(retinacular sheath)0l] Edf QU
HRSHUS YIEXNOE SHSICHt 42| 20t L ZH0| 47|7|= StH, A[Zt0] ZBLtSHH X[CH

{HZM BN (fibrocartilagenous metaplasia)g €Q7ILCt.

(1) BILJA Z=2tH (9 L382, Tennis Elbow, Lateral Epicondylitis)
E1IL|* FUHS FHHE E39| 71 &8t YQIE otLiE, 2 B MHAQ| Q4 IHateral epicondyle) 7|AIRO|IA] &
(tend|n05|s)0§ olgh = ULt LY S LI0|= 30~50M 2, 2 HHQ| Hl= 79| HIzotH, M| &X|
tC}. QUHE AMQINAQ] HHAEL 0.6%0|Lt E|LA MA0AM= 2k 9%7HK| 1 SHAH80| H 15|10 QICH AT}
| 4Q10i| CHoA = OFRIZEX] =t0| =11 ULt Z[Z0l= 20 Had =00 2o 2517t EO| A= Ao
OJA| DFEO| LO{Lt, O0f| CHet X7 MHHOIM BESXQI Hotof A& ST 2M ST X7 LojLt A
MBI O 74X| 2L QUL 0|2 HE0{ OJA| THHO|| CHSH M| BISO 2 R AMELL D|MEt S410| oL B
2 52t £8X|7t BEot0 S52 RUSH EICt Nirschl 2 0[2{8h He2| A4S HIEHOE Yt MR ENZY AT
(angiofibroblastic tendinosis)0|&t 20{2 Holst7 | oLt MMM X 2= I HEH X2}t &8 X2
L= == ACH, 0= BB(inflammation)EtSS ZAA7|1, ot 220 YEE= Bt 255 BUHAAZT2EN 115

=
Of Ereliot QIHE THHAIZ[=H 1 X2 FX0| ALt BEH Xz o 95%2| X7 d8&E= H0|H, 0/0l= 23 X

0z
ﬂ
0I>| rf
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TEX| 2nte wne?

5, 28| X5, 4= X7, EX7| &g, J2|11 FARY S0| ZEC. 2SX|gs O o2 A28 S4X| AN 29| ZO|
£ MEA7|= AEYH 230| 2HA0|H, FHO0| MTE HEHOIAM HARE 3G 2 HEE =23 A= &
ME EEHo = RX|ot= A0| UEHO|CH E2| X|2= B it AR ES 0|8ok= EUH 0|20z EA XF3IE 0|8
St X227t ACH, B4 Yol 6 O|LHL| 24710 FAL £ X2 E HIRet 2| X8 S AYcl= 42 34 3
2 H0|= 471 YOt B#X7| QYOZ T0| M0|= tHE EX7|(counterforce brace)Lt ZEX| It AE M (elbow

A2 I HEE SUHE2EM EEo ELt 0= 2|0 &8 FIE tist= 40| OfL

power strap)2 T2t
2t FUEZ HE 9f 25
| o

ALH, O2et Hx7

st al
E|T2 A8t 20| FAOICE 0|20 A2 MM 22 THE ARE &

—/ 10O

I
oot o 3|50 =20| E 5 UL

b
£ o .

ol2fet 22X Xz H30| Y= 2 FAMQYS A8 & UL AHZR0E I FA=E =7| BB (early

inflammation)t 858 AAAIZ SHOE ME 2 £ U4, HIIHCZ St QO 657t X|LHH X|= 217 A

Lt 0] S2tct E 510 ULt O[20E botulinum toxin FALX|E, L platelet-rich plasma (PRP) X|&2 S
FREIER| 2 2840 tigt 247t REsiLt, =X Xgs EEH X|

0
0| STEX| S R0 AlFeitt. dnFo| =8 Xaes F2 HEIH I WY

=25 % 6~1271E ARSI = =

M &7|2 MYECEL WL 52 & L 12 7|AR2] |0F 22 MA & 41F HMAHH ZFHO| HHAM ACH WL =
N2 HesD HAL SHUTA 7N EHE EHoALL, EAR0A Hoa2 MU A A¥ES AMdot= U, 1
2|1 Ol2tEldA HS ZHot MEAAZ|E LY SO0| ULt HEZH 52 2 HEHQ Hot 22U gHo| 2,
HMXI7t 7k 010 2A2H, HEAS 0|&510] ZUd 82(synovial fringe)S EXI5HLL, 012tE A 7|AIRE EHSh=
YHO| ALEECE

-

—
N
~

L4421t & (Medial Epicondylitis)

FUA LIZ0| 552 SA6HH, EE9| AR 23 SILHHMZ(ER RIANESE;, flexor-pronator)| 7[AISQ! LA 212
2, X0 E52 SASIL S22 NS & MEOM &5 HES SZA|7| 7L, HMALE S(LHM A2 o st} EiCt,
EE 2 230 Meh2 QICt MIMAQl LS 0F7 |5t & 5F20| SEtxl= 47t /2L, H| 4, 5¢X[Q] ZzZt
O| 0|t =2 LHXHZ 2| S22 HIEA| EHOI5HOF ot LA KN 2= HEES| 4 Z420|Lt 2S4EQ| O|4AH2
QICt LT 2212 S5 AA M= MELF0|LL Mz SRS F2M &40 0|4 RFE HiXst = TIYSHOF ot
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Osteoarthritis in elbow (Arthroscopy vs Open)
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2tstet Highe HERS HEIE SHA7|= A0| |22 FXHO|CL FH#E SCHEE =8 Xz A #- A=2 0t
2 MEHOf| et F2pRICH & 2EASO| 02 F =Tt AotAL, 2 20| HYS HO[H LIO|E 1I2iot0{ A 2152
A X|2&t&(replacement arthroplasty)O|Lt, 7HA & M&=(Interpositional arthroplasty)0| 12{E & U0, A
=0| Bl HEL[0 QOH, #HE 2 Mool 2HAM 22 25 A §50| UH, HAH Xz, 2= HA, 3T
FelE59 My e dd=(uinohumeral arthroplasty)0] 30| 2 4= ULt 7N AL & HE0| EEE 0 U=
47t Bt

AL UE Mea2 TEE7|(olecranon process), TAE7|(coronoid process) L 5 (olecranon fossa), 74t 9F

(coronoid fossa)?| HAQI Z3ut AHEL REIME MAHsIL, HISE HHE M| L= HIWSHH, B0 M2t FFAS
& (fenestration)dt= W22 O|R0{TICE =2 HEZ 7182 YMOR 0|23 BE S48 HEZSI0M & = UA
|0, HWN E2 Ao AS0| EUE0 M2F MRE 1 0[80| St ULt J2iLE ZE FEE SUHBNM E2 Z
IS HO|=X[0l| CHalM =2t0] QUCE. MEkA, 02 28 1ES Soff ANl Ut EZ X0l WHo| X5 ZUE 2
Moto] 2 X|5o| MEd A| =S F1IX} STt

[LEy .

B siEty £
TUE SPEFY MAR 2F, 55| Q4F HEAMO|0M HA LOLIY, S5] HXKtrochlea)2t 25 (capitellum)7t O]
AEl= £/ (zona conoidea)2t QEFC| SUE HE 027t AIREHA HECZ & X2t HHE2 THSTT 4y

=

O 2850/ OI1F DjRE OFF S8 AZI0|C, J2ILt, AR B BF
IRl HOB YT FEET|9 THET|O| LIS

o Z5

=} =
M(medial facet)2] 2= YH0| SHO|H, 2H L} RUXN S2 SUSHE SHEMO| of 50%0M ZEEC T

193



t

9 o

=
T T

tH

o

A S0 2

Al =l

OlLC}.
I= Meteo =5 = == E?(7t 30-40

[9)

__rl
=X
— O

ol 714
[e]

=l

0] 100% 0|

F

—_
al

=

[<)

k

I8 SEFQIKY QU=E, Ab

—

o
H oF BHHRETF SR

£ 22 25 A
a1
|

70-90k Z=0|H, of 309 =
26%-55%7tX| S

[

=

OF
0] 2fstel & 0 AntunaS2 2 M 2

—

—

e Lnte?

F

o
=

o] Wt 28 H2l(arc of motion)

F

2Holecranon fossa)2t 74t 2H(coronoid fossa)?t 221 EE2

(olecranon fossa membrane)2 Z2 A= H|

3

2

had )
=

Ho wf & L oF o &
O B il - RO ®F 20 <
gl BOOF o g M B
<& ol gu g & OF
I - = ]!
mz s odo
=] o 10 30 Ar RO I ol
M._ S Wk ok gy <! KM oH
E Rl g
o [ KT 33
O] = 8 Kl o1 ok o
3l S R gD - 0 OF
ol RN ISR T
ol o3 I 1 T
= ) o KIr ol <
= M Ko gy of S K K =
o REO0 5 - H T o o8
=T " RM |_|._|HLLI._..__.m
it m_o__wu@%%%%
= - 5 = ko= ok 0
ot R
NG o U &
Uk B g ol < B i
__A_l oll 5% nnu Rl _..__._._ Ou_ <0 oS
P N = © IH o gu = oo
g o = RT [
=y %@_ﬂou_uu.hmo_u__/l
B oggprigBoc
> ar Ot nex__u__ gl o2 gp 3 op
< 5 R g S0 ar ol g ol Hu
= OF Mo U RUORD =5 oo ar
& o R R AL RO g g
20z = Ko &m0 o ©F
< 0 _._ﬂ_zon_Jx_u_ﬂWWwﬂ
_ - i K.
g om MuaIoRo®
< A o] ol £ =
— A:._._._._._._MAO..H_AE_.T
= S = <0 g1 © 2 o
(@) S = K o =
a - RE - 1m0 1 N oF mp UF
W g1 Kok U or o 23 K-
3 = B o305 i
& = BaudzFaz®g
= o Zo S Hoow oo RU O &+
M g g B0 2 o gy &Y
! Kk mn 0 oS A o o — ol
Hox mAMsSmOnSa
Kk = 0 @ X0 O Al I OF
= o &g 5 Bk Foop
Al %X gz MO g = ok
M m+ b U ¥ re N B T

21

194



EEX 2 wne?

Ol 215

=

=

tAl EIT

&, 371 2t
o

=o
o=

[

HE|L,

fiid o2 KXS0f 2
<

(o]
[otA

off CH

A
=

A

p.S|
=

{ He

X
~

|

=

S

F

[

t(fenestration), 225 ZX|(radial head resection)

4 9t
o

t
=

=

| 7

H30 = =511

HtS

=
9

N_u ﬂuuur_luw_n_m%ﬂﬂ%ﬂﬂ%ﬂ%mﬂﬂ%@ﬂ% EV
K u_x_ﬁ_xl_._xu.wquao*z._.uﬁn = 0ok = N M K o
KO o of op oF = AU U o b KPRV = 5y o B0 Gr W0 o
[l w.__M._WE_._._o._@.._o_._.I._hW._DIo:Wl%_.__ummu.m_._l._m_l._xu._mo.r_ﬂ.
A U I N U
+ Fmkroogm W s W ' g R 20
o ooy FER g Hag 2R WpgrTogr X g &= Mgy o0
o Mors ®E o mE 0w Am YRR B F Ol 2
ol xzehn_u.wao:x_.ﬂlu.Ww_u._.o__ﬂ,mﬁl_m__%mu%@:._
Pl _._._._._:mam__.t.ﬂ.._gtmeDl_._._meﬂ\..n/:T.nu,mﬂ._x_Mu___mvTJm._nﬁ
R Ol Sy W G RU R} gy &Y OF RO gy oS T 20 gk oF g Ao
wm Bk Tpaoyrrm ST hg TSRy
I Lol =0T ogm Mmool p a5 SRR R R
0 HoHp.r__ou_l.H:_l..lmﬂ_._._._,HIMlmDm_.oO_.rm_._.__E_/ ol
T RIZgdEm¥ gy prau®p s m
= =z O MOOA&Woﬂ_.mﬂ_/Wﬁ_uo_n mM_/ﬁ_”_n_VuJ_.}_.on_ﬂ._.ﬁ
=1l S T & - LW R L T =8 @ | KU o
Kl __o_.;e__o..l_l_m_..__.J_LT Uk = ,OMHmElmuAIhA_...._.._|
A oo Moo B TR W T E s s 2R o]
Bl o Vs 5 X o N jop oF .o T Ze = = 1y o M AU KIr Ko
= E_E_._.E_Ew_ﬂlu_u_m_zi_/ﬂmm__gﬁwwo_aﬂ.ﬂﬁc_.mom%
= S1 2, S S & g I0 T od o 0 a o = i+ & ®RI K
N o 20 ol © Dﬂ_o._ Hﬂ.__o_ﬂ..:u m.._|_._._._L|.AIH_m S
S ST g Mooy B g ko X AR T
A=A e i s ) A =~ IR o] S ozroup wo <P 2 do K
Moo SR U H= g~ S5Sgpdgpdes — of oo O
RoSoagn M o S o 20 B go I N L S
~ KR oo o 3 300 o) a _JH%E;mU__gmmo_m_nEn_umu
KD g AUy R g OB S M D0 o oop R g R oo ®
— - =r rok N o ™ 0
EEEE EE LMy ENER PRSI 1T
EORTAAB N g Do oo 5T Mo ME XK
%MD%MoAuMEEmoum_moahﬂmm_uﬂx_.wﬂﬂn_/_ﬁm_____x_ﬁwm.____
me_wlr:__._.__A_ﬁﬁMoﬁzemw_%ﬂo:w_m_xm_ﬂ_m_w5wwgoAmr_.
- — . == - ™3 —- ol (@) o -
N e SRS HTL e
S g mm e TR o Tl By O3
S WU or NI sl d0 g Koo 2 M0 pFop ROl
ol @Mamsg (Thora?Neygota ol
- > & X o S @ = 2 e A T
g S 2 EAR m0 g o K oT O .y T = g Bl
ol 37 m) = < o] - o0 = 1o O
LTI = e = B S [N SRR A g oor 97 5% A >
Mmoo S lmety | By e Mg o fo o8
71l o% - — of o 2 < ol 16 = = o “»
mImoo_”m_mw_m__ﬁoL.zem__LoFoﬁLEWFA_mo_E_/%uan__A__ﬁaﬂM
AR - . S PN . B S T B T
TR = N T S =N o Tl G - - =l 1 L L
3R TS R ROEIM WG R RN g RN
of I gy N A 35 T OF zo b gy 0 & g O F = o M)y RO
__OTmﬂoI_Hﬁo_%u__oﬂ:_%m:ﬂﬂax_.\mme_:n_umu%m%M___.ol_
%%%%@WE%MW@@HWm_xﬁamMEmArzlﬁ__WWE
7,.Amﬂ_.t.Am|E_E_._.__A_.t=._._.Amo:ﬁomrojIN_mHoO_.lLT__A
S o ROl py HEool <5 Kl K- 5p - BRI Q & Kl g N1 5 of K0 ol zo
RTof B gy M0 @ Hogu o1 Firgorm®© < 20ou=ta
S ot ™ic ol M| Kr © o k0 81 0ol S 0of i 30 I X ™o M- ar Kr

25

—

—

4
f12F =32 H|A

X

4

{0 = AoV | EL= THE

17

I =2
PS
195

i

AEH

i

X0

71210 27| W20[=y HEHEL. & 7|2
L= 2R99| 2|, 72t JHES2 XXt 2t

t

=
=



k=]

$< ®M7A7t 74

CH

3H40(2 open vs 2.9 Arthroscoic)

=20

R4 74K] Hf

1
=

Bx{0|2}

TEX| 2nte wne?

Sot7| 20|t EF XR2|

05 T W ol ) ~ = i0J
4% o < o our g of o0
Ro 3 & g o= & W © .
=z K% Ko <! ol = "o Ik ol jox
m Y § = T ot ¢ m g
. o© o = 10 il
S S LI I T .
- = - =) m o . N re)
m__m__.||__|% . %0 0 5 ol Mq_._w 14 @
ST - 5 oros
a o o X L x
o % g0 o0 ma =1 i r m_ﬂ -
H o mo < T o3 i m_.._ ioll = 1 =
T W =L oK
BT i = o o= S
Klo Kio = = = % 3l = ol
LY 0| F <0 70 B
O F or o3 R or 3£l Bl = Kl
83 ®o RF o2 — M._ B0 RC Y . A 1l
B o Ho woar MR R ol E K
= oD Bl Pl o = TR
g Al = oF 1) 5 = Rl o Kk iod
ofn Rr 30 or 0% Wo 0% nH E ol il iy
3 ] 30 X0 B 5o I nooo &
g o g« wu or m__..ﬁ_u B0 20 m_._ Ho o RO
R w™ B . w
e 55 - K :
LI i 5 ook O = Heg
R - 5w Hozx O K0 = = T Ol
= o= 100 w T 2 = - N B
T B oK < S ko Ro B B S &
S .y @ gu Ko w1 31 B0 o WS
) s BomIT W gm % KR
RO J 8 R0 B N <k S AU o) W
KU e #0 YR LW N = ol
K = ol . _ll_ o K = =
o 0= Mo Hu RS ) g < ™ o Ox
Ju ot =< - - KT 7 KF .o =
= M ol Rl X LUEN <H K Rl 160 30
O_l ) [ — ml _lh_ - _._._._ 20 <0 I_l KO *
OF o3 g ™ o oo ROOOU L4 O K ol o g KU
RO 21 oF OF 5% >~ 9% R0 oF g0 or 80 Sh ol L
m &l RO o ol I El FO Mol =0 oF . A
AR W om A = S A I
B 30 Tod o 3 = o m Y Kl <lo xo <l KU
Bl ozl <0 R o o B2 K s Qﬁnn
= = o ol WL RN & oy q i S« S
= T ® o m =< o ml o @_&mﬂ.w._g
i i R I o 5 ar &y K oRo o RO B E
T g o TO u O ™% o oF o . N g T8 d
= 2 O & i R X o Eogr O Bowl SOE L oo
m g KU & RO A < OF Bl Rl & Mo S o
= w0 ENRE Kk zr OH g M o) <k g o 3 nd = N
ORI T womu_mn_vm_ﬂﬁ__u@_ B KO E o T o
B Al 5 © ol T © 0 o o B ol X 5 o 5kl
oF KM ol < W oM — N o e -~ &l O xl

o
[ Kl — ™ <

degenerative arthritis of the elbow: long—term outcome and complications. J Bone Joint Surg Am, 84-A(12):
196

2168-2173, 2002.
7. Cohen, A. P.; Redden, J. F.; and Stanley, D.: Treatment of osteoarthritis of the elbow: a comparison of open

debridement--the Outerbridge—Kashiwagi procedure. J Shoulder Elbow Surg, 10(6): 557-560, 2001.
9. Gallo, R. A.; Payatakes, A.; and Sotereanos, D. G.: Surgical options for the arthritic elbow. J Hand Surg Am,

arthroscopic osteophyte resection and capsulectomy. J Shoulder Elbow Surg, 17(1): 126-131, 2008.

and arthroscopic debridement. Arthroscopy, 16(7): 701-706, 2000.
8. Forster, M. C.; Clark, D. I.; and Lunn, P. G.: Elbow osteoarthritis: prognostic indicators in ulnohumeral

5. Adams, J. E.; Wolff, L. H., 3rd; Merten, S. M.; and Steinmann, S. P.: Osteoarthritis of the elbow: results of
6. Antuna, S. A.; Morrey, B. F.; Adams, R. A.; and O'Driscoll, S. W.: Ulnohumeral arthroplasty for primary



oaX| e Lne?

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

33(5): 746-759, 2008.
Gramstad, G. D., and Galatz, L. M.: Management of elbow osteoarthritis. J Bone Joint Surg Am, 88(2): 421~
430, 2006.
Kelly, E. W.; Bryce, R.; Coghlan, J.; and Bell, S.: Arthroscopic debridement without radial head excision of the
osteoarthritic elbow. Arthroscopy, 23(2): 151-156, 2007.
Kim, S. J., and Shin, S. J.: Arthroscopic treatment for limitation of motion of the elbow. Clin Orthop Relat Res,
(375): 140-148, 2000.
Krishnan, S. G.; Harkins, D. C.; Pennington, S. D.; Harrison, D. K.; and Burkhead, W. Z.: Arthroscopic
ulnohumeral arthroplasty for degenerative arthritis of the elbow in patients under fifty years of age. J Shoulder
Elbow Surg, 16(4): 443-448, 2007.
Minami M, Kato S, Kashiwagi D.: Outerbridge-Kashiwagi's method for arthroplasty of osteoarthritis of the
elbow-44 elbows followed for 8-16 years. J Orthop Sci, 11-15, 1996
Oka, Y.; Ohta, K.; and Saitoh, |.: Debridement arthroplasty for osteoarthritis of the elbow. Clin Orthop Relat
Res, (351): 127-134, 1998.
Park, M. J.; Chang, M. J.; Lee, Y. B.; and Kang, H. J.: Surgical release for posttraumatic loss of elbow flexion.
J Bone Joint Surg Am, 92(16): 2692-2699.
Pillips NJ, Ali A, Stanley D. Treatment of primary degenerative arthritis of the elbow by ulnohumeral
arthroplasty. A long—term outcomes and complications. J Bone Joint Surg Br, 85:347-350, 2003.
Rettig, L. A.; Hastings, H., 2nd; and Feinberg, J. R.: Primary osteoarthritis of the elbow: lack of radiographic
evidence for morphologic predisposition, results of operative debridement at intermediate follow-up, and
basis for a new radiographic classification system. J Shoulder Elbow Surg, 17(1): 97-105, 2008.
Sarris |, Riano FA, Goebel, Goitz RJ, Sotereanos DG. Ulnohumeral arthroplasty: results in primary degenerative
arthritis of the elbow. Clin Orthop Relat Res, (420): 190-193, 2004.
Steinmann, S. P.; King, G. J.; and Savoie, F. H., 3rd: Arthroscopic treatment of the arthritic elbow. J Bone Joint
Surg Am, 87(9): 2114-2121, 2005.
Tashjian RZ, Wolf JM, Ritter M, Weiss AP, Green A.: Functional outcomes and general health status after
ulnohumeral arthroplasty for primary degenerative arthritis of the elbow. J Shoulder Elbow Surg, 15: 357-
366,2006
Wada, T.; Isogai, S.; Ishii, S.; and Yamashita, T.: Debridement arthroplasty for primary osteoarthritis of the
elbow. J Bone Joint Surg Am, 86-A(2): 233-241, 2004.

197



CHOH| KIS H| YR B0 IOt LD AI A 2401

2024 &S &K




HEST HHAMESO|

+=0| 20| Enix

ZH: M32lc] Z e, ozl 1= E




2
4n
o
_I-'.l
0
rd
>
oY
o
=
N

£0| =20| N

Trigger-Site Deactivation Surgery for Nerve
Compression Headaches

Seoul National University Bundang Hospital Plastic
and Reconstructive Surgery

Jong-Ho Kim

Headache surgery has emerged as a viable option for patients suffering from nerve compression headaches
unresponsive to conventional treatments. Although more than twenty years have passed since its inception,
headache surgery has yet to gain significant traction in Korea. This presentation aims to outline the essential
processes involved in headache surgery, including patient identification, preoperative counseling, surgical
planning, and comprehension of surgical anatomy.

Patients should be able to localize their pain to a specific area of the cranium, typically corresponding to
a known trigger site, nummular headache site, or terminal nerve branch, which can be identified with
one finger. Pain characteristics vary depending on the site, such as radiating towards the forehead/eye/
behind the eye for the greater occipital nerve, or towards the ear/temple for the lesser occipital nerve.
Imaging techniques like Doppler ultrasound can aid in pinpointing vascular signals associated with pain. The
indications for headache surgery continue to evolve, with current recommendations suggesting consideration
for patients who have been evaluated by a neurologist and have ruled out headache red flags or differential
diagnoses. Additionally, while Botox injections may be considered, surgery could offer a more cost-effective
and beneficial long—term solution.

The success of this procedure relies heavily on precise patient selection and surgical technique. Supported by
substantial evidence, numerous patients have benefited from headache surgery, with a majority experiencing
positive outcomes. Establishing appropriate indications and refining surgical techniques have the potential to
elevate headache surgery as a pivotal field for enhancing patients' quality of life.
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Clinical approach of Migraine Headache patients ;
Occipital nerve entrapment ;: DecompQression Surgery

Department of Plastic and Reconstructive Surgery,
Severance Hospital, Yonsei University College of Medicine

Wooyeol Baek, MD, pHD

SEI

UNIVERSITY

Clinical approach of Migraine Headache patients
; Occipital nerve entrapment
; Decompression Surgery

Speaker: Wooyeol Baek, MD, pHD

Department of Plastic and Reconstructive Surgery, Severance Hospital,
Yonsei University College of Medicine

Surgical treatment of migraine headaches

L Gilrorer* » B Gayares’

Trigger detection and surgical approach

The frontal trigger site (1)

The temporal trigger site (1)

The rhinogenic trigger site (1ll)

The occipital trigger site (V)

Less common trigger sites
[auriculotemporal (V), lesser occipital (V1), third occipital, terminal branches]

Headache Currents

Migraine Trigger Site Surgery is All Placebo

Brian E. McGeeney, MD, MPH

Background —Chver the Lise dec e singeal sreamients fn
migraing imlving proposal erigper sites huve hees deacrifiad

NEW TREATMEN

UNDERSTANL

Cephalalgia (& .,

Brief Report

Cophatapa
IR, el T 554540
TR —

Tracking patients with chronic occipital
headache after occipital nerve
decompression surgery: A case series

Pamela Blake', Rony-Reuven Nir*?, Cariton ) Perry® and
Rami Burstein™

Case 1,2: Partial response in a chronic migraine patient

Case 3: Complete elimination of new daily persistent headaches (NDPH) with no
effect on low-frequency episodic migraine

Case 4: Complete elimination of chronic posttraumatic headache fulfilling migraine
criteria, with no effect on low-frequency episodic migraine

Case 5: No response in a chronic migraine patient
Case 6: Complete response in a patient with posttraumatic occipital headache

Case 7: Reduced opioid consumption but no elimination of chronic tension type
headache (CTTH)
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Trigger detection and surgical approach
The frontal trigger site (1)
The temporal trigger site (Il)
The rhinogenic trigger site (I1l)

The occipital trigger site (V)

Less common trigger sites
[auriculotemporal (V), lesser occipital (VI), third occipital, terminal branches]

Greaner cocipital
raeve

Upper tapezus

Sermispinsis.
capitis (cu)
Vertobral artory

Sueaxcgrtal
norve

Greater cccipital
norve

Obliquus capits
infenoe

Semispinats,
capitis ()

Decompression of a nerve related to migraine headaches permits
the nerve to regenerate, heal itself, stop sending a pain message,
and the migraines can then stop.

FRONTAL

FRONTAL

OCCIPITAL

OCCIPITAL

99 YONSEI

ERECONSTRUCTI

The Greater Occipital Nerve and Obliquus
Capitis Inferior Muscle: Anatomical Interact
and Implications for Occipital Ps

Scheser. W0
LD,

M
1 .
Abemsaees G, M.

i
M P M
o AL

Surgical “Safe Zone™: Rapid Anatomical
Identification of the Lesser Occipital Nerve
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Clinical Approach for chronic migraine patients with Neurology
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Casel> Headache profile

* <Headache profile>

1. Onset : gradually started 2 years ago / VAS 4-5 : from 3 weeks ago, but still
normal performance in daily life.

2. Frequency : continuously with feeling heavy on head, occasionally stiff and
sharp pulling sensation , 10-20 times a day

3. Duration : less than one second

4. Character : Feeling nausea, heavy and a sense of fullness

5. Location : Generalized head pain, ambiguous starting point or severe point /
pulling sensation located in occipital area / no sign of radiating pain from
occipital area

6. Associated Sx. : none

7. Relief / aggravating factor : none

8. Trauma Hx. : Hit by car 4 years ago, LOC (+), No treatment needed in hospital
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OP: Occipital nerve decompression
1. Dissection of the suboccipital triangle was done.
muscles were noted.

occipital & two lesser occiptial nerves) were done.

4. Left greater occipital nerve was divided into two groups,

<Intra OP>

2. Entrapment of bilateral occipital nerves by nearby vessels and

3. Decompression of peripheral occipital nerves (two greeater

and the extra branch heading to the medial side was resected.

The Anatomy of the Greater Occipital Nerve:
Part II. Compression Point Topography
Jefirey E. Janis. ML

Damiel A Hated,
Ivica Duacic, M.,
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Table 1.

i jons of the Compression Painits of It Courses fram
Suparficial in the Occipital Region

Dsince Tresmm e Hosizesasd
Laseral Disasnce: from the Line ihweugh the Dcetpiral
M i Prosberance (mm)

Occipital artery

Greater occipital nerve
T .

Stemodeid "o —— Trapezius lnsertion (cut)

Fig. 4. Schema \

the obliguns 2§ Sternodleidomastoid (cut)

Obliquus capitis inferior

Sternocieidomastoid——s Semispinalis capitis (cut)

Fig. 5. Schematic ustration depiting compression point 2, the entrance of the nerve into the
semispinalis muscle.

Case2> Headache profile

* <Headache profile>
* 1. Onset : refractory pain at occipital area, started 2 years ago

* 2. Frequency : everyday, pulling sensation from occipital area to
orbital area, stiffness at posterior neck and face

* 3. Duration : continuous
* 4. Character : feeling heavy and becoming nervous

* 5. Location : pulling of posterior neck and both trapezius muscle,
aggravated by touching such as pillow

* 6. Associated Sx. : none
* 7. Relief / aggravating factor : none

* 8. Trauma Hx. : none
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Case2> Neurology test
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OP: Occipital nerve decompression
1. In preop, occipital neuralgia was noted

2. With medial Sem incision and bilateral dcm insision, entrapment
of bilateral greater occipital nerves & lesser occipital nerve by
nearby vessels and muscles were noted. Fibrosis with capsulation
along the nerve was also noted

3. Decompression of peripheral occipital nerves ( two greeater
occipital & ight lesser occiptial nerves) were done.

4. Leftlesser occipital nerve was resected.

and the extra branch heading to the medial side was resected.
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Candidate patient profile for surgical decompression

1. Onset : complained of continuous pain more than 1~2 years

2. Frequency : refractory to medications or relapsing periodically

3. Duration : irrelevant

4. Character : generally pulling sensation of posterior neck, radiating throughout
the head

5. Location : posterior neck and both trapezius muscle, located in occipital area

6. Associated Sx. : irrelevant

7. Relief / aggravating factor : reacting to injection therapy such as nerve block is
relevant to outcome of the surgery

8. Trauma Hx. : traumatic history within 1 year from the symptom starts or
excessive exercise were commonly related to good outcome after surgery

—
Evaluated by a neurologist
using IHS criteria

Medical and behavioral

treatment
x
x PO ¥
Effective Ineffective

¥

* i . * o x .
Botulinum Toxin Neurolysis Neuromodulation
|
T /__N
+/-

Effective

o
w cge Verance—

"Wllh t e of God, Free Humankind from Disease and Suffering
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Migraine Surgery Experience in Private Clinic

AMUN plastic surgery clinic Seoul, Republic of Korea

Joo Seok Park, MD, PhD.

Migraine Surgery ' o
Experience in ' :
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Aokt 9l P 9] 3} 91334t (917874
Global Cosmetic & Reconstructive Surgery, Switzerland 91 (*7-& %)
g 9l

Private Clinic
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Nerve block or Botox ?

I
GON (Occipital) Block
LON (Occipital) Block
ZTBTN (Temporal) Block
ATN (Temporal) Block
SON (Frontal) Botox
STN (Frontal) Botox

Rhinogenic No experience
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Nerve block recipe?
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1. Lidocaine 2%: 247t
2. Bupivacaine 0.5%: 29 (A4 3}k $kx1X)
3. Dexamethasone: 2= 35 Ul Faadats a3t gl 49 8
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Dexamethasone vs Triamcinolone

- Dexamethasone | Triamcinolone

Duration +(2x)
Potency + (2~6x)
Safety i

Oshima, A., Hatayama, K., Terauchi, M., Kakiage, H., Hashimoto, S., & Chikuda, H. (2022). The comparison of
total

- ALGIV

Musculoskolotal Disorders, 23(1), 120.

2. gLl xig

Dexamethasone vs Triamcinolone
Systematic Review of the Efficacy of

Particulate Versus Nonparticulate

Corticosteroids in Epidural Injections

Mehta, P., Syrop, L Singh, J. R., & Kirschner, J. (2017). Systemalic review of the efficacy of pariculate versus
nonparticulate corticosteroids in epidural injections. PM&R, 9(5), 502-512

2. JHaelnel K2
1) Occipital

AFHEABMAE
202611 53 252

Juskys, R., & Sustickas, G. (2018)
prospective analysis of 44 patients. Acta Medica Lituanica, 25(2), 53.

2. H21eltel K1
1) Occipital

AFHEAMMAE
202611 53 252

Peled,Z. M., .., & Scherer, . (2016)
nerve. Plastic and Reconsiructive Surgery Global Open, 4(3).

topography of the lesser occipital

2. JHalelael g
1) Occipital

S

2. JHalelael X
1) Occipital

Totonchi, A, Pashmini, N., & Guyuron, B. (2005),
study. Plastic and reconstructive surgery, 115(1), 273-277.

the trigeminal tomical
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Muscle

Vessel
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Only decompression?

Decompression
Decompression
Avulsion

No surgery. Botox inj.
No surgery. Botox inj.
Avulsion

Decompression
Decompression
Avulsion

Avulsion Decompression Decompression
Decompression Decompression Decompressi
LON (Occipital) ~ Avulsion Decompression Decompression

Rhinogenic

Turbinoplasty, septoplasty No surgery No experience

2T8TN: ZygomaticoTemporal Branch of the Trigeminal Nerve
ATN: AuriculoTemporal Nerve

‘GON: Greater Occiptal Nerve:

LON: Lesser Occipital Nerve.
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Facial sensory neuralgia following cosmetic surgeries or procedures presents a unique challenge, often arising
from iatrogenic trigeminal nerve injury. Procedures such as lower blepharoplasty, facelifts, filler injections, fat
grafting, high—-frequency treatments, and high—intensity focused ultrasound procedures can lead to trigeminal
nerve damage, resulting in debilitating neuropathic pain syndromes, including complex regional pain syndrome
(CRPS). While the causative link between these interventions and neuralgia is evident, treatment approaches
vary depending on the extent of nerve damage and patient response.

In cases where precise etiology is identifiable, neurolysis may be attempted; however, neurectomy becomes
a common recourse in instances of non-responsiveness to conservative measures. Although outcomes
following surgical intervention may not always be favorable, the potential for expedited recovery, particularly
in cases of shorter disease duration, underscores the importance of timely surgical management. Notably,
localized anesthesia, targeted through nerve blocks at suspected neuralgic sites, emerges as a pivotal
diagnostic and therapeutic strategy. Assessing symptom amelioration post-injection serves as a crucial
indicator of treatment efficacy.

In conclusion, post—cosmetic procedure facial sensory neuralgia poses significant clinical and therapeutic
challenges. While neurolysis and neurectomy offer potential solutions, patient response and disease duration
dictate treatment outcomes. Rapid recognition and intervention post—procedure may facilitate expedited
recovery, emphasizing the critical role of localized anesthesia in both diagnosis and management. Further
research into optimizing treatment algorithms and refining diagnostic criteria is imperative to enhance patient
outcomes and mitigate the burden of iatrogenic facial sensory neuralgia.

213



2k (Neurogenic Tumor)
ZITHof| A == 771K

,7tEaio)) Hera




MZAM = (Neurogenic Tumor) ZITH|IA £&7HK|

Overview of peripheral neurogenic tumor

Neurogenic tumor= ZE nerve origin®| tumor?t SHESHX|ZE, O session¥|Al= schwannoma®t neurofibroma,

lipofibromatous hamartomaOf| CH3HA] overviewdtiI X} $ICt. Schwannomas 50| UM = 71 S8 Y4 MO

1 slow-growing, well-circumscribed, eccentric, painless tumor2| E&Z 7}ZIC}

Neurofibromas YH2 2 slow-growing?| E&S 7HX|=0], THef 042 lesion0| 2FZ 0| BEEICHH neurofibromatosis
£ OJMaHoF StCt EESH malignant transformationO| 7ks6tCt. Lipofibromatous hamartomas 21240 lipofibromatous

infiltrationg &2 ofCt. Median nerve0i| 71% 0| Zlol= A2 Ad{X UCt. 2HeF O{ZI0[0|A carpal tunnel

= =
syndrome2 245k= Z20= 0| 2etS HS0i| F0{0f it

215



A

—

ZAM Z¥ (Neurogenic Tumor) ZITHIA $&7HX|

Imaging Studies of Peripheral Neurogenic Tumor

Korea Univ, Orthopedics

CHOI, In Cheul M.D.

Peripheral nerve sheath tumours (PNST) are divided into 2 major categories: benign and malignant. The

vast majority are benign; however, malignant transformation is seen particularly in large tumors and those
associated with neurofibromatosis type 1 (NF1). Surgical treatment and prognosis vary greatly depending on
whether Benign tumors of the peripheral nerves (BTPN) is resectable, with the ultimate goal of the surgical
procedure being the preservation of nerve continuity. The resectability of the tumor, its type and benignity

can be predicted based on medical imaging(1).

U

ltrasound (US) and magnetic resonance imaging (MRI) (2) (3) are the reference imaging modalities for the

diagnosis of BTPN. This essay illustrates the imaging characteristics of the various types of PNSTs, with

particular attention to key distinguishing features on US and MRI.

c

haracteristics of US vs. MRI
Longitudinally, US images present a fascicular pattern, and transversely, fascicles appear rounded or oval
in shape, giving the nerve the typical honeycomb appearance (4) . US diagnosis of a nerve tumor is based
on the existence of a mass in continuity with the nerve at its proximal and distal poles (5) . Its dynamic
method of study enables the physician to analyze the entire nerve course and look for another remote
tumor (4). But ultimately, US cannot replace MRI for determining the topography, the exact extent of tumor
formation or the presence of invasion (6).
MRI evaluation consists of different sequences (e.g., T1, T2, FAT SAT, IV Gadolinium), with images in
the same plane (usually axial) supplemented by at least one other sequence in an orthogonal (sagittal,
coronal) plane. The use of coils dedicated to the anatomic region of interest improves the homogeneity of
the signal and spatial resolution. A normal nerve has intermediate signal intensity, identical to muscle on
T1 and T2 sequences. It is best viewed on T1 sequences in fatty layers or on T2-weighted fast SE and T2
fat suppressed sequences, where it appears hyperintense compared to muscle (7). Bone overlays do not
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interfere with scanning, unlike in US. In patients with signs of neurological deficits, it helps to assess the
state of the nerve and the impact of denervation on the affected muscles (8). However, small movements
can lead to artifacts and hinder interpretation of the images (need for complete immobilization during
image acquisition). Furthermore, in contrast to US, MRI does not allow dynamic examination, allowing only
a focused examination without the possibility of a panoramic study.

Radiological characteristics by tumor type
Schwannomas
No image is specific of schwannoma (8) (9); the non-centered nature of the tumor relative to the nerve,
which is usually assessed on axial images, appears to be the most defining feature of a schwannomatous
nerve tumor(10).

Schwannomas - US

Most schwannomas have the shape of a globoid mass with clearly defined margins, off-centered along the
nerve (4), with a homogeneous or a more or less heterogeneous hypo—echoic structure, with or without
posterior contrast enhancement, depending on their cystic or solid internal appearance (8) (Fig. 1B).
Schwannomas are most often hypervascular on color Doppler, followed by neurofibromas (6). Although
internal flow signals in a BTPN suggest a schwannoma, US does not allow definitive differentiation from a
neurofibroma (6).

Fig 1. Isolated benign peripheral sheath tumors (median nerve at the wrist): schwannoma: macroscopic
appearance (A). Ultrasound: isolated globoid mass located along the nerve and eccentric to the nerve axis with
homogeneously hypo—echoic structure with posterior acoustic enhancement (B). MRI: sagittal FS T1-weighted
following IV contrast: round mass with central enhancement, in direct continuity with nerve at its proximal and
distal poles (C). S: schwannoma. White arrowheads: median nerve. FS: fat suppression. Solitary neurofibroma:
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intraoperative view (D). Sagittal US imaging shows a fusiform iso—echogenic lesion (NF) with the nerve (white
arrowheads) centrally entering and exiting the mass. Note again the centrally located nerve entrance and exit (E).
MRI: sagittal proton density with fatsuppressed weighted image (F). NF: neurofibroma.

Schwannomas — MRI

A schwannoma appears as an eccentric globular mass located on a neurovascular bundle when a large-
caliber nerve is affected. The signal of the mass is hypo-intense or iso—intense on T1-weighted images
and hyperintense, heterogeneous or not, on T2-weighted images, depending on intrinsic changes in the
tumor (Fig. 1C). Sometimes a hypo-intense pseudo-capsule corresponding to the epineurium is visible.
It appears well defined, readily surrounded by a halo of fat (split fat sign) (11). Schwannomas are more
commonly associated with a fascicular (12) and split fat sign (8) than neurofibromas; a target sign is more
common in neurofibroma (Table 1).

Table 1. Similarities and differences between isolated benign peripheral sheath tumors (MRI features).

Schwannoma Solitary neurofibroma
Macroscopic appearance Encapsulated, globular, pale yellow Non-encapsulated, fusiform
Condition of parent nerve Eccentric ++ Nerve cylindrical expansion
T1-weighted signal Hypo- or iso-intense/muscle Iso-intense/muscle
T2-weighted signal Hyperintense/fat Peripheral hyperintensity

(target sign +++)
Enhancement intensity Diffuse ++, Predominantly, peripheral ~ Variable, moderate, Central ++
Particularities
Cystic and solid changes ++

Target sign + +++
Fascicular sign ++ +?
Split fat sign ++ +

Solitary neurofibroma -US

They are well-defined masses with sharp borders that usually have a hypo—echoic appearance. Contrary
to schwannomas, they do not contain anechoic areas. Internal calcifications are rare. Unlike schwannomas,
ultrasound imaging in the axial plane does not result in visible nerve fascicles. Neurofibromas are less
hypervascularized on color Doppler than schwannomas [12,26]

Solitary neurofibroma -MRI

Neurofibromas appear elongated and usually have signal intensity identical to that of muscle on T1
sequences. Enhancement is usually moderate and variable after contrast medium injection (13) (Fig. 1F),
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while the target sign in T2 (initially described as pathognomonic) is often non—-specific (13) (14) (Table 1).
Differential diagnosis (Schwannoma vs Solitary neurofibroma)

The differential diagnosis of solitary neurofioroma includes schwannoma, neuroma and plexiform
neurofibroma. The neuroma appears hypo—echoic, rounded (terminal neuroma) or oval (spindle neuroma) in
the axis of a severed or damaged nerve (11) and is dissociated from the nerve fascicles. The echostructure
is sometimes mixed, with characteristic sensitivity to probe passage. On MRI, the neuroma has the same
hypo—-intense signal intensity as the muscle on T1-weighted images, but is hyperintense compared
to the muscle on T2- weighted images; enhanced again after contrast (14). Plexiform neurofibroma is
seen exclusively in Von Recklinghausen neurofibromatosis. MRI shows a convoluted mass composed of
countless neurofibromas developed from the nerve fascicles in the affected nerve trunk, typically on a long
portion with side branches (15).

Differential diagnosis (Benign vs Malignant Peripheral Nerve Sheath Tumor)

Imaging is useful in helping to differentiate benign from malignant Peripheral Nerve Sheath Tumors (PNSTs)
(16). Benign PNSTs on MRI will show a well-circumscribed homogeneous low T1 signal and variable high
T2 signal and may show a target sign of a central zone of low signal with surrounding increased signal on
T2W images (17). In a 2010 study, the following criteria resulted in a sensitivity of 60% and specificity
of 90% when at least two criteria were present (18): increased largest dimension of mass, presence of
peripheral enhanced pattern, presence of perilesional edema-like zone, or intratumoral cystic lesion. The
characteristic MRI features suggestive of malignant PNSTs are still observed with some benign PNSTs such
that complete excision is often required for definitive diagnosis (19).

Conclusion

Both US and MRI of large—caliber nerves can confirm the neural nature of a tumor. While US is the primary
imaging modality, due to its ease of use, low price and accessibility, MRI remains the gold standard as
it is able — in the vast majority of cases — to identify the type of tumor and importantly, determine its
resectability. While imaging is crucial in the diagnostic work up of patients suspected of or presenting with
benign tumors of peripheral nerves, it is essential that clinicians understand that imaging is just one tool in
their arsenal. And even after a robust clinical examination combined with extensive secondary imaging, the
tumor’s resectability is sometimes only known following an epineurotomy.

1. Chick G, Hollevoet N, Victor J, Bianchi S. The role of imaging in isolated benign peripheral nerve tumors: A
practical review for surgeons. Hand Surgery and Rehabilitation. 2016;35(5):320-9.

2. Dorsi MJ, Belzberg AJ. Peripheral Nerve Tumors of the Extremities. Schmidek and Sweet Operative
Neurosurgical Techniques: Indications, Methods, and Results: Sixth Edition: Elsevier Inc.; 2012. p. 2319-27.

3. Hems T, Burge P, Wilson D. The role of magnetic resonance imaging in the management of peripheral nerve
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Treatment principle of peripheral neurogenic tumor
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What are Neurogenic Tumors?
Neurogenic tumors originate from cells that make up the nervous system.
They are the most common tumors of the mediastinum (the region between the lungs).

Treatment of Neurogenic Tumors
The treatment of mediastinal neurogenic tumors is surgical removal

1. Schwannomas (Neurilemomas)

Neurilemoma, or schwannoma

« most common benign nerve tumor occurring in the upper extremity

. arises from Schwann cells and produces a slowly growing, well-circumscribed, eccentric lesion in the
peripheral nerve

- most commonly seen on the flexor surface of the forearm or hand in the fourth, fifth, or sixth decades

- most frequently notice a painless mass, but less commonly there may be a neurologic deficit

- MRI can be useful in delineating the lesion, but at times it may not be possible to distinguish
neurilemoma from a neurofibroma or malignant peripheral nerve sheath tumor

- percussion over the mass may produce paresthesias in the distribution of the affected nerve

- do not confuse a schwannoma with a ganglion cyst : can be differentiated by the lack of a Tinel sign
(tingling at the lesion or more distally when the lesion is percussed) over a ganglion cyst

« dissected free or “shelled out” from the surrounding nerve

- interfascicular involvement may be seen rendering dissection more difficult

- optical magnification and microsurgical techniques have been advocated to reduce the risk for
postoperative neurologic deficit
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2. Neurofibromas

« benign nerve tumors that arise within nerve fasciculi and are typically more difficult to excise than
neurilemomas

- solitary lesions may be seen, but multiple neurofibromas are more common

- symptoms and clinical findings may be similar to those seen with neurilemomas

- excision of the lesion requires transection of the entering and exiting fascicles

- postoperative neurologic deficit is more common

- progression of motor and sensory nerve deficits has been noted after surgical treatment of plexiform
neurofibromas in patients with neurofibromatosis

« surgical treatment of neurofibromas in patients with neurofibromatosis should be reserved for lesions
that are growing or producing progressive symptoms

- a known risk for malignant degeneration of neurofibromas in patients with neurofibromatosis

3. Malignant Peripheral Nerve Sheath Tumor (Neurofibrosarcoma/Malignant Schwannoma)

« malignant peripheral nerve sheath tumor (MPNST) is the accepted term for malignant soft tissue
tumors of neural origin, including neurofibrosarcoma, neurosarcoma, and malignant schwannoma

. may be seen as a secondary sarcoma after primary radiation therapy for a different sarcoma or
lymphoma

« MPNST is known for its propensity to grow along peripheral nerves and has an exceptionally high rate
of local recurrence, even after amputation

. forequarter amputation may be necessary to achieve local control of brachial plexus lesions

- Poor prognostic factors : proximal location of the primary lesion, large tumor size, and
neurofibromatosis

4. Operative Techniques
- excision is recommended for a concerning subcutaneous lesion of the upper extremity
« may present with a neurologic deficit, such as dysesthesia, neuropathic pain, and/or sensorimotor
dysfunction
. limb is exsanguinated fully to permit a completely bloodless field
- location of the lesion will dictate the necessary exposure
- ensure that microsurgical instruments are available for fine dissection
- be prepared to address a nerve gap if a portion of the nerve requires resection
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Outlines

] - Basic Concepts of Thoracic Outlet Syndrome

~Three compression locations
-Surgical strategies for each compression locations

~Surgical Anatomy (Open / Robotic)

~Summary

Thoracic Outlet Syndrome

« First described in 1956 by Peet et al.
* Prevalence: 1~3 /100,000 (0.001~0.003%)
* Symptoms
Pain, Numbness, and Paresthesia of the neck, upper back, and Upper extremity

.'jl N i :
By
< 3
I f! i

- Usually involving the Lower trunk

- Different from other peripheral compressive neuropathy
: Tingling sensation or Paresthesia of the Forearm or Upper arm

Thoracic Outlet Syndrome

* Thoracic outlet
: Space from the Supraclavicular fossa medial to the Axilla
Inferior to the Clavicle and Pectoralis minor

Superior to the First rib
Brachial plexus, Subclavian artery, Subclavian vein

* Classification
:according to the structure being constricted

- neurogenic TOS (nTOS) 90~95%
true nTOS: presence of objective findings, 1~5%
| disputed(idiopathic] nTOS: absence of objective findings, 95~99% |
- arterial TOS (aTOS) 3~5%
- venous TOS (VIOS) <1%
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Thoracic Outlet Syndrome
Three compression locations

- Interscalene triangle
anterior scalene muscle, middle scalene muscle, first rib
2 brachial plexus, subclavian artery

- Costoclavicular space
first rib, clavicle

= brachial plexus, subclavian artery, subclavian vein

- Coracopectoral tunnel

ribs, pectoralis minor
= brachial plexus, axillary artery

Cervical rib, Tumorous lesion, Elongated C7 transverse process ...

Surgical Anatomy

&) YONSEI

Open anterior scalenectomy
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First Rib Resection
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Trans-axillary approach

Supraclavicular approach @ @ = )h.ﬁ‘
Posterior approach

. o ) s =
4 f# r 4 g Center for Advanced Thoracic Surgery, Global Robotics Ins., University of Central Florida
1 ﬁ Y - 162 patients (83, venous TOS/ 79, neurogenic TOS, true)
. ¥ E . Operation time: 127.6 + 20.8 minutes
o fﬁ p& = Reltic b,  Thonacic Dasesel 2081 Subclavian vein patency rate: 100% / Quick DASH score: 60.3 5.0

=
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Summary

Thoracic outlet syndrome — Anatomic review
- Anatomical structures ,_5_,, ferane a—
- Three space: -

/& of God, Free Humankind from Disease and Suffering

Interscalene triangle, Costoclavicular space, Coracopectoral tunnel

Anatomical location & Surgical strategy

Interscalene triangle = nTOS disputed = Anterior scalenectomy
- Open via supraclavicular approach
- Robot-assisted via retro-guricular approach

Costoclavicular space = nTOS true, aTOS, vTOS = First rib resection
- Open via trans-axillary(or supraclavicular) approach
- Robot-assisted via trans-thoracic

Coracopectoral tunnel = Pectoralis minor tenotomy

229



ing

lagnosis focusi

D

iagnosis

on differential d

2 L7 0L,

Thoracic outlet syndrome

Wo W = I T ST 5% LT K- %0 o5 B WU O OF 1 KF -7 HH Ko
gk & 3p ol of o_eEoMWx_omwmﬂ 0% Ml mo RO T s+
oS XFchHwS 2 o mWAWW o 0K
Bl o7 < B X0 x_oﬂeran.__Almm7m_.._ H Ky O Ko Jjo #r
Foamy R WEER s gt MEm T o w
sl p WL oo Vgpg 5 HolFgy KL
S oTg < W= gN Mo X Kzl
o5 = &1 S .__._Ao__A_ﬁWn_um - Klo Al o U 5% neE|M
B e FOITE falm Mg W b=
T Rl KT S Rogr ®1 & E Rk A K0S
= & ou X I R o H or Z
SR go Mg ZFOOH T MT K0T
ERNKE e FMAT s ERWS gmA
S m s wFooshsmr omwm MK A oS
=B mBREHoOg MNwEZh g™y
tE gm0 FEa Mg OB SFR KU S
g @Ko =S MgopRg 238 Hleh e 5
m._._l__bt RO &1 ol _|..|MI Q |_A.I_A_| KIr __A_ﬂm_x_ﬁ o K |=.__=.__/ ad N0 o
TR R Baopx T ds 0B W 3
M g0 MRl m Ry PSR ot g8
oo U H oy @BE Eguzow g S
Ko <k KO i DNU__O__. il g1 <0 N0 <0 ol oF g ol ___;o_._.._ o .Wo ok
o Em N g SR T g XU oo R0 o Ko g
ozt R0 =ar @ 3 Jlsa2mMBW g RN Aoy S
W OF I Em D SomT T s ughogR e
oF ou W = ok R == Aw:._qwi%ﬂ W
o au T Ko N DKo & gk € - Ko XK 3
M S o um o= oy oo d I 8 By El g N O
R TR M M= - R T | R TR SRR =
Coxoer sy W TGRSR 8 BT E
N TR~ T oRT K oo TgUx e
.__.AIAo__A._od..__.._ﬂDI%a.ro..l.__oEDI.LOIW mﬁ.o_.__:._ mMaE.__Al._unnu
o o B0 S = gt Koty 20 = @ OH o W 8% Mo ?
.ﬂ./._._._._P__.._._.m.u_“_.Au_.x_o._._nMa__o__lgaun Lol R HE T @S
ﬂn__.MﬁoDlxﬂ,:uﬁoo_.um“_xH © K = S S o] <0
N R = NS A i~ ool [ B S oF Ji Bd rH
NI Klo 0 b Ou_uDI_.AAlA S o dr RO i ..mo m_.__.AE__o_. ojr m_uo
al O A R =N = . @ OF o e o8 pf g A
r+ gl K4l ] [[1E g Q o — Klo RO
T Hum TS HEor o KD m W — = KO RY
K W o o &% 9o R guotioco HHoi=F S sl =
@ ko @ 2w ol Lo &yt 20 o g SR T gr Fnoy
Rl I = A G VIR S e A 7 ol
Eo.uﬂm7Momuﬂ_._._o_eunﬂma|n_ ax_o__bu_./l_._._ﬁo__om..r
ST T80 © W o ky Ml o o5 - fT o] 05 © ol o gy <o WD
Z ooy S odED oty H GG s sy oo
PalNeigma s gy s om K K
RS B E R OW MW kR W X5 KW A S R
o EsT =gl e oy sz e
oot L PRz oS s RS WX
00— il bl MRIGZS T =0 5= 84 = o &K . &
__A_o_292 (o] S |p0r._._nO__O_ =
R Kl QK g s MR ROZ 2R g T ke o O
W KE S R D B sy OB A lk D Sk 2%l m o ROKo X
o &M ) € Bk RN W N BIAMSE S H N MR T

230



o

T 322 20| dynamic compressiong 21 Q= A0|7| 20| 2™ HAL

L

oo

Ml
il

0 IX|
=

LY
=

9

{0l

=

[s:

9|

spine surgeont

—

—

of

[9)

o=z

b

{[e]
01

231



ofot

aad

2 57 5322 2 ofE9IR.

Thoracic Outlet Syndrome (TOS)
- Conservative management: how to treat
patients without operation
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27tH BN KBt EH, Y20 AR $&X X227t H FA0| E 4 ULt

BEX Xz M=
olE U FA KR! MUY EFS TH6H| 2loh EOSIC}. HIAHZO0|EH SHSHI(NSAIDs), 28 O|2tH|, MAHS
A TENE Xt5 AFESICY. Steroid injection O|Lt botulinum toxin & scalene muscleO|Lt pectoralis muscle0i| 3
NI
ELX|Z: HEX X|29| A0l 2E|X|F= AtM| ™, AEA 23 23 25 ESISILE £Q SHE A2 AR
= 25 7IHS 2tstotil, XIME HMSHH, shoulder girdle?| QFEdE =0|= 0|} 41 2210|E8 252 A8 &
8tg 20| Ol =20| & & ULt (Table 1).
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Table 1. A brief summary of exercise programs that are recommended for the treatment of TOS3)

Goal Exercise Programs

Lengthening of the shortened muscles that
can lead to entrapment of the neurovascular
structures of the thoracic outlet

Stretching exercises
(scalenes and pectoralis)

Strengthening exercises
(rhomboids, lower trapezius, Improve muscle endurance
cervical erectors)

Correct shoulder girdle depression and depress

Shoulder girdle exercises the first rib

Decrease extrinsic and intraneural pressure,
Nerve gliding exercises mitigate scarring, and minimize irritation of the
surrounding neurovascular structures

Correct abnormal muscle mechanics that affect

el amel [l el posture, gait, and alignment of the axial skeleton

Encourage rib depression and discourage over—

Proper breathing exercises A .
activation of paraspinal muscles

WS Soll BIEXQI 7IES E|Askel 4= QT XM WH: TOS SXoM= 01712| 0|54 S HX5| H7IsHOF Sict. TOS
BRH= BZ LS5t YO ME O, HRIE AUZ, TH24X M| XIS BOICPY. 0]243t HIHAXO! 07} IX|

=
47| Q8 BT ST i3t DY Q0| STH= 0fX6| 20| UM, EL FTS S5l H BUHY 4 UXB AZH
Z1
=

EL o £ MiSot= 0| S5t XH 282 MH XH H &

Ol RS MSE 4= ACH 2ot I DAALE: HEH X229 §SE2 TOS orit &Ate| X|= =0 mef Hh=
Ch B2 2L S 2st 2 7| s BA6H|T, R 25 25 V10| g 4 Q0. J-0= =716t 2
8 X=2e SN d4n 2250 MG ZHE i2Y 7tsd2z Qloll tiTe| 13} Xz U222 Y2
ULt
HZH Xzs 84 &7 S5 o0 0Ts| T+H0IL. 22Xz, 85 e, 48 U4 /i, +7] 98, At W
S0| HZEC} 2Pt 7HX A= TOSS| 2R, &t 48 &2 S0l M2t ZXstE HEY Xz Z2ESS Z7Y0H0¢
SfCt.
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(disputed neurogenic TOS 4!, : Tips and Pitfalls)

. 2022-20234 2147t =£H X2(MAIZZ HAZ)E WE 72 Y E SHC=

AL

u9'|_|

q
=

TOS ZIH A = XHZF9 Tips;
a. Y= SH0 4= CI2 ZEtf|A 27| 0{218; 2801/720]
b. 4X| 0|2/2] =Z(HFE,0|1F ) 7I5(ZE BAts BB 3400 /720
c. 5i2|, 5tX| 4 1004l/72 o
d. 357t ZH0|HAM &X| 30| 6702 0]4, 24A|12F X|%, double crushing,
e. A AYO| U= B2,

. & 489 Tips;

a. X0 5-20%—--0| = first rib resection2| 7+s4d 0§7|
b. cervical radiculopathy,shoulder lesions,peri—scapular fasciitis,
hand2| other pathology(swelling and stiffness)2t TL2sHA] AH,

. TEE X4 SiofE X EE: Pitfalls:

a. phrenic n, long thoracic n,and supra—clavicular nerves—{=3} paresthesia,
b. subclavian art and vein, and transverse cervical vessels,

c. septo—costal lig—pleuralt &&—pneumohtorax

d. pre—fix or post-fixed brachial plexus

. 2up;

anterior subtotal scalenectomyZ A|3H 5t1!,brachial plexus®t long thoracic nerve & 24E45t

rir
2
o
v
il
fujn
o
=

=
a. MIE: 8% 3% O|LH;6601/72 2 90%, (3 HEZ= 70%;77)
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b. fair: 4 Of| (Rt O|5t2 DHE)
c. 29H= 2l XHeh2 Of[(212 201;3 Gf—first rib resection2|2|; improved ?)
d. complication; 1 0i; arterial bleeding

1 0l; pneumothorax,
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Free flap reconstruction of lateral foot and ankle defect
utilizing three below knee peripheral arteries

Of=felcy

Jeongmok Cho, MD, PhD

Introduction
A lateral foot defect involving the ankle and malleolus presents various pedicle options and a range of
reconstruction possibilities depending on the situation. The aim of this paper is to assess the safety of
performing free flap surgery in this area, based on an understanding of the anatomy, and to identify which
options may be reliable.

Patients and Methods
This study included patients who underwent free flap surgery for lateral foot and ankle defects from
January 2011 to December 2021. We collected demographic data, along with information regarding the
defect site, recipient vessel selection, flap survival, and complications, retrospectively.

Results
A total of 66 patients were enrolled in the study. The anterolateral thigh free flap (ALT FF) was used in 26
cases, and the superficial circumflex iliac artery perforator free flap (SCIP FF) was used in 32 cases. The
anterior tibial artery (ATA) was used as the pedicle in 35 cases, the calcaneal branch of the Peroneal Artery
(PA) in 9 cases, and the posterior tibial artery (PTA) in 22 cases. The flap survival rate was 90.1%, with
four cases of flap failure. There were no statistically significant differences in outcomes based on pedicle
selection.

Conclusion
Free flaps are highly effective and ensure a high success rate in reconstructing lateral foot soft tissue
defects. Any feasible peripheral main vessel below the knee can be used without complications.
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Surgical Treatment of Blue Toe Syndrome due

to Dorsalis Pedis Artery Compression
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Surgical Approach to the Malunion of Distal

Phalanx Fractures
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Ozcelik IB, Kabakas F, Mersa B, Purisa H, Sezer |, Ertrer E. Treatment of nonunions of the distal phalanx with

olecranon bone graft. J Hand Surg Eur Vol. 2009 Oct;34(5):638-42.
2. Miller NA, Calcagni M, Giesen T. Treatment of Painful Nonunion of the Distal Phalanx in the Finger with Bone

Graft and Dorsal Reverse Adipofascial Flap Based on an Exteriorized Pedicle. Tech Hand Up Extrem Surg. 2015

Sep;19(3):115-9.
3. Kim J, Ki SH, Cho Y. Correction of distal phalangeal nonunion using peg bone graft. J Hand Surg Am. 2014
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4. Horii E, Otsuka J, Koh S. Surgical Treatment for Kirner's Deformity-Single Osteotomy through a Palmar
Approach. Plast Reconstr Surg Glob Open. 2018 Feb 26;6(2):e1683.
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My Approach to Diagnosis and
Treatment of Thoracic Outlet Syndrome
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Unlike successful peripheral nerve repair, a neuroma is the inevitable, unavoidable, and biologic response
of the proximal stump after it has been divided in situations in which regenerating axons are impeded from
reentering the distal stump. Severe and persisting pain arising from a neuroma is unusual.

Two processes provoke severe pain in relation to neuromas. The first is persistent mechanical or chemical
irritation of the axons within the neuroma. The second is the development of spontaneous and disturbing
sensory symptoms caused by persistent stimulation of the axons within the neuroma and accompanied by
the development of spontaneous activity of neurons within the DRG, within the dorsal horn of the spinal cord,
and even at more proximal levels within the CNS. Treatment of a painful neuroma is deeply unsatisfactory.

Prevention is the best.
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Timing of Treatment and Recovery
in Symptomatic Neuroma

A2/ Mozt
of 8 &

MAZ (Neuroma) 2 A& 24 0|20 EMASH MA 3|2 21 (improper intrinsic nerve repair) O 2| LIEFTE A
A &4 7|MOZ pressure, stretch, chronic irritation, ischemia, crush injury, sharp transection S

37| 1) Terminal neuroma 2t 2) Neuroma-in—continuity (NIC) 2 Lts £ ULt MAS T2 %!’3’519
%EPEI £3,2) oig A B2 JHO| 22t 0|4, 3) Tinel sign 12|11 4) XS B4 HAIS S8t A

*.J@-?';-(HI oI5t B4 XS loll 012 7HX| H|=X X|2 (desensitization, chemical or anesthetic injections,
transcutaneous electrical nerve stimulation, medications—antidepressants, anticonvulsants, opioid) & 12{5t
< Hi30| HEAHMX| XY R 28 XEE 1Y = UM, = S ZY HEE FIIE & U= XIHZ Patient-
Reported Outcomes Measurement Information System (PROMIS) Upper Extremity EE= Pain Interference
scale O| QUCt AMAZ U & At 23 7[2t 2 X|= A|7|0f| CHotof O0f2] A0l Hilstir QUL Stokvis S0f| =M 4
A30| 2st SE01| thoto] "t 44702 (Range 4-14271E) Zut 2& & 22K X2E T otUS I, 48742 02t OF
OlA 4871 Ol OEEC} H| WA LH2 VAS score (B 4.1 vs. 6.1, p-value 0.05-0.08) & ERICt.

Van Viiet S| 23, Neuroma-in—continuity OflA 228 43 Z& (Focal myelin deficit) 0] 20! E|ACH, 0|E1a

SX L2 4 F AZH0] B O ZASHK| §UCH O] A= HIWA 2 7|7 (Hx 139.2 &, 88-190Y) off &
AHE Soli &Qlet Zufet= orA|7L UX[TE AE o T H7172HUX|E G2 chronic denervation 22 0|0{E & °'01 Al
43 T 0|F X|AEX| A &8 X|2E 12iots 2HE MAIE 5= UL

MNEE = & U2 AAME Solf H0[Z 248t Magan 52| Zo0| MEH, MNEF2 AF 24 5 gH0l 312 ity
(pathophysiologic healing process) O 2|a LIEH HIXM[A X Q1 74| (disorganized structure) 0|0, T avulsion

str av

0|49 1 L &4 (disruption of fascicle) 2| Z= LMSIT E5t MAZ2 LA &4 0|2 2F0A 37HE ALO|0|
LIE}H= Z4O 2 &101 L|QiLC}.

MAS +2 5 312 A7|0| CHS! Lee JA S2| Z0f| (2™ isolated upper trunk neuroma £ S4t5t brachial plexus

palsy OflA nerve graft HOZ £&X X|2E XId olUS M, = S 4-8 74 A|7|0] baseline active motion scale
ol =& ofRT, 9-15 JHE Al7[0f] 2|0] /= 53K O 231t HAR 2S0| 7oA. 0540 LES X|= = 3=0

OIF
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QIx|ofc 2 AHHEH

o ol
o] & &
1. MZE B
Traumatic neuromas injuryLt 2= gfMst 2~ QL Posttraumatic obstruction of axonal flow £ subsequent

t

ol- fl|'|)'
rir Hon
u

Wallerian degeneration 0| 24 hyperplastic, reparative nerve reaction2 = MZtE[H =Z nodular mass

7t EICt. Disorganized proliferatio

3
@]

f nerve fascicleZ ZZISH unorganized axon fibers2t non—-neural tissue
growth (O|2H} scar tissue)S & 4= QICt. Non-encapsulated, non—neoplastic conglomerates of cells and
axonsO| dense fibrotic matrix0f] AN U= LA0|C}.

E5| 0| M7|= ALRE stump neuromagt £2|0 phantom limb pain2t ZtE5H0F SICt CHEYZE terminal

neuroma &2 end-bulb neuromaZ E&|R7|% STt 0|2} LI &= 7HECZ neuroma-in—continuity= Y5 IHE

-

O|UHLt repair & neuroma?t LAYst ZLE LsICH

2. HEFY JAt

713 2= E11= 0|0] 1634 Z&A I H5E QUFOAFRl Ambroise PareZt X222 neuromaZE E15tHC
massage?t oil2 X|2StUCHD StCh 18119 Odier?t 0|2 E 15t HE QIO MH 18285 Wood7t neuromazt= g &
SO= MJ| A|RGIAO M ZA|SH Od-_r% XM2O=2 AIRIGIHLE.

3. M3 Hdtix
oF =E0M= nerve repair & 2 BR 7.8%0A HZITLL £|0f A0 nerve repairg ol
20| AHT WS S0/ WHAUS OIME 3 UCL? OI2 =20ME 2712 HH 5 6.6%2] Wigs B st Qlrt
x

|25 AT DIt TE =E0|A= ZEE XIS 61%0M S5S S46tH 1 5 48.7%7t 4

I'IF

w

fo|stMOo 2= X2 MRIE 012610 RIES &= QICt =S| AL MM nerves linear fascicular structure®!

Bl neuroma= terminal nerved|A| 20|= hypoechoic massZ HOIC}, F=2{2| hyperechoic scar tissue2t= &
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2el= gAo|2ta $ot > °
Z SOl HAMS 7140 M2, AMAQ| F3H0)| 2t MES & 4 UL, dynamic studyZt 7+s6t0 BHiE 0} H| W 7Hs6t
H 22 O XL 7 0|8 = ULk= FO|C MRIL| HHE2 deep #EE = & U Z2MRl= ChEX| operator

dependancy’t E5tCt 13 12 median nervel| S0 471 neuromaO|Ct. MRIS| € Proton density fat-
saturated MR sequence?} 7} MEtE7t =11 (93.9%) high-resolution ZSI}2| AL FITh M=} 80% HE

2 57 gQICt MRIQ} ig]lrf Ate S 8t 4= QIO 2717|122 SA|0f| AFR%H A MSI=&= 93%, negative

=

1A
0

predictive value= 80%= =30| 211 =l Ht QIC}.

12 1. 52M| ZXt EXIZ forearm levell A median nerveZt &2 S repair 5HX| 25t0] neuroma?} LS RALCH.

. AMASY HEH X =
OFEITIK| X X|27t 7He Sl X2 2 UM UK 2 ZOJoM s BEX X|=0i| 5] A0t ATt
5-1. 2= X|&
A. Carpal tunnel syndromeO|Lt postherpetic neuralgia S 7|1Z&2| neuropathic pain®i| A= 2Fi} H|Z6ICH

23 Fo.

B. Anti-neuropathic drug
1) Membrane stabilizing agents: SH$t gabapentinet pregabalin0] U2 calcium channels
modulation 5t central sensitization2 24X|5t1! excessive neurotransmitter?| == =Lt £t
20| QOO Z 0|E FOI510{0F STt
2) Anticonvulsants: carbamazepine®, topiramate, phenytoin, lamotrigine S0| AZHE|0{ QL.
3) Antidepressants: amitriptyline, doxepine S0| QIC}.
C. Opioid analgesics
1) Pethidine, NMDA receptor antagonists (ketamine, Dextromethorphan, Memantine, Amantadine)
SO0| ATHEIRACY.
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2) NMDA receptor antagonist2| AL CNS sensitization0f| 2|8t chronic pain (excitatory amino acids®!
glutamate®} aspartatet OH7H)S modulation & %= Y2 H allodynia®t hyperalgesiadl 217t US A
O Ol &= UCt.
D. Muscle relaxants (Baclofen)
E. Calcitonin

5-2. 22|X|=
A. Ice pack
B. Elevation
C. Rest to reduce swelling

5-3. Local injection
A. Anesthetic: Block2| 7HH
B. Steroid
1) HI=8t 19| Motorn’s neuromallAl k7 A0A traumatic neuromallME Al &.° Long-term
effectivenessOf| CHgt 2|71 410] QUL
C. Alcohol
1) Steroid®} OFRF7EX|2 Motorn’s neuroma?| AL X|22 ARRE|T QICt. '
2) Alcohol sclerotherapyZ chemical neurolysis2 & 3= ULt Dehydration, necrosis, precipitation of
protoplasma E5l0 chemical neurolysis?t 0|0 ZICt. Neurotransmitter receptor?| 7|s& Xalist
1 receptor protein2| small hydrophobic pocketd} 2t356t= ATP-gated ion channelS ol St

3) =L =& & 2| ZXt 2Kt stump neuromadf|A| 2HM |njection oIAS I E2 Ao ZUE E st
HE QLY.
D. Phenol
1) Gruber groupOilA] QA+ Z1tE BrE st HE QICH™
E. Glycerol

F. Norepinephrine': Stump0fl norepinephrine2 HX{5tH £50| S7t5HiA adrenergic blockade?t =20
2+ U= 7HEE Mg = UL

5-4. Cryotherapy
A. 52 £2I}9} S915101 cryoprobe neuroma 71710] IXIAIFAA AlZBHC
B. QA =20| 271 M= H =l H} QICt 5 1°
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5-5. Radiofrequency ablation
A. Cryotherapy?t H|=otH| =21 710|= 5t0f| probeE AASO| YIXIAZ! & 85~90E/K| 4 2EE F0HA
ablation 5t £7| ¥ZES 80~85%=2 E1E|11 UCt."'®
B. 0] X|Z% = alcohol, steroid S2} H|Z=5}AH Motorn’s neuromaOflA] HHA| T0| MQI BIEHO|CY,

5-6. Shockwave therapy
A. Motorn’s neuromaOflA] 2 1=t} QICt™

5.7. Electrical stimulation

A. CRPSO|M A0]= SCS (spinal cord stimulation)}t H|2:5t 7HHO|LC}.

B. Peripheral nerve stimulatorE H|Lf =2 H2|0 ?IX|A[Z] & continuous high—frequency electrical
stimulationE &5t0{ neuromodulation 5t 855 dZAIZICE. H& +=& X|=7t Aot 47} HREE
HE30|Ct.

C. Mechanism2 O}&! 2tH3| Bo{X|X| UKD S5 2[t2| gate—control theory0il 7|85IH low-intensity,
high—frequency electrical currentS 7I5tH A-beta myelinated fibers X122 £510] 1S THS0{UHLY,

D. Al& & 141 71.56%2| £5 ZtA S1E 208t Ht UCH THIt 8HX} selections & aHOF ST SHCt. >
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Ct. Nerve damage HE8E NGFE 2H[GHH neuroma growth®t neuropathic paing
HH 5 AI8s & 4 US WO= MZIECE? BDNFO ARk OHEIX|Z HIZMst 5

regenerations 1 0| 43} £|™M neuroma & pain LA0i| RHO{SHCHT SHC}*
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Surgical Treatment of Symptomatic Neuroma

Department of Orthopaedic Surgery, Bucheon St. Mary's Hospital,
The Catholic University of Korea.

lI-dJung Park, MD. PhD.

Neuroma
o) oz HUBF K=
Surgical Treatment of Symptomatic Neuroma ? G SIS & EUFET (L
caused by a lesion of the peripheral nerves
= Neuromas may develop in all nerves

only ones containing sensory fibers are painful

; =@
J"\ BE AEX
D e

Department of Orthopaedic Surgery,

Bucheon St. Mary’s Hospital,
The Catholic University of Korea.
1I-Jung Park, MD. PhD.

Classification of neuroma

Neuroma-in-continuity (1)

Based on microscopic injury pattern

= Neuroma-in-continuity (I) “

Spindle neuroma (I-A)
Lateral neuroma (I-B) m
Neuroma after nerve repair (I-C)

= Neuroma in completely severed nerve (II)

= Amputation stump neuroma (II1)
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Neuroma in completely severed nerve (11) m Amputation stump neuroma (111)

Pain in relation to neuroma Amputation stump neuroma

Severe and persistent pain arising from a neuroma = Nerve end is closely located at the surface tissue of
is unusual the amputated part

Most clean transections of the major nerves do not subject to increased scar formation
provoke severe neuropathic pain subject to more repeated trauma

= Amputation stump neuroma may be so painful

Treatment of neu a Prevention

= More than 150 techniques have been described . .
= There is no way to completely solve these problems = “The best treatment is prevention
= Prophylaxis is very important in surgical fields

During the amputation, each nerve end is identified,
dissected, and allowed to retract into proximal healthy
tissue

Damaged nerve should not be located near the suture
line or injured soft tissue

Adam J et al. Clin Plastic Surg, 20!
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Nonoperative treatment

= Conservative treatment should be applied before
any surgical intervention

= Physical therapy
active and passive ROM, TENS, CPM,
contrast baths, hydrotherapy...
Desensitization
Sympathetic block
Medication : gabapentin, pregabalin

Surgical options for neuroma treatment

Mbogratt or
Autograny

Ostal End Available EsAren
. Hadlow tube
A Bosniad

Excision s
mplantation

Merve Cap

Neuroma

Cantro-cantral
connector sslsted

[ ovui o
. Retocation ferve
/’ Grating

“Endto-slde” repair

Principle of surgical management (I)

= |f the distal nerve end is available
» Nerve graft (Autograft, allograft), Conduit

Median N
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Principle of surgical management (II)

= [f the distal nerve end is not available

Vein conduit

1. Simple resecti 1. Simple resection

Excise Fhe neuroma & distal gnd of the proximal * High re-operation rate, low satisfa
stump lies in less unscarred tissue
Usually a new neuroma is bound to develop = Limited indications
persistent pain and dysesthesia
no hope of reuniting the damaged nerve
palpable tender neuroma in the line of the damaged nerve
presence or possibility of irritation of the neuroma by
adherence to moving muscle or tendon
no suggestion of symptom magnification by the patient no
previous excision of neuroma
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2. Containment

Epineurial sleeve / graft Silastic cap

3. Implantation of proximal stump into adjacent tissues ion for neuroma translocation

= Criteria for an ideal nerve translocation
(a) far away from repeated trauma, movement,
mechanical stimulation
(b) no tension on the nerve itself
(c) area to minimize the scar tissue formation

MK, Elliot D. J Hand Surg 1

3-2. Translocation into bone 3-2. Translocation into bone

= Contain the nerve stump within medullary
of bone
restricting the size of the neuroma
protecting the neuroma from direct trauma
— Drill hoke in
Awoid tractionof ) medullary canal
sectioned neuroma [" of long bone

Retentsion suture holds

secioned nerve iunlace]i

= To implant the nerve just distal to the finger joint
> high risk of traction during finger motion

= Relocate nerves into metacarpals except in cases
of very distal injury
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3-3. Translocation into muscle

= Neuroma is resected and proximal stump of the
nerve is transferred into more proximal muscles

= Indication
when repair is not possible
when there is no distal stump

when the repair site would be so close to the skin
that mechanical sensitivity would persist

3-3. Translocation into muscle

= Nerves are implanted into muscle with relatively
limited excursion

= Excursion T : traction during normal movement

deep flexor muscles of the forearm
deep flexor compartment of the leg

= PQ : palmar cutaneous branch of the median N
= BR : superficial branch of the radial N

3-4. Translocation into nerve

Different techniques have been reported with
varying success rates

Adjacent nerve implantation
Same nerve implantation (neurocampsis)
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3-4. Centro-centralization

= Coaptation of 2 nerve cords of central origin

= Regenerating axons would not grow into
endoneural tubes already occupied by axon

centro-central neurorrhaphy (centro-central anastomosis) Centro-centralization of the digital nerves

Ulnar N (0.6 X 1.0 cm)

4. Targeted muscle reinnervation (TMR)
Regenerative peripheral nerve interface (RPNI)
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Review Article surgery for the Management of Chronic
Posttraumatic Neuropathic Pain
: A Paradigm Shift ol €. Low, MO Strphen W, Kip, P! Theradirs . Eirng, MO*
for Neuroma Management and Improved Prosthesis P
Control in Major Limb Amputees

. . RPNI surgery involves implantation of a
Following amputation, transected sensory : .
; transected peripheral nerve into autologous
nerves are coapted to nearby motor nerve \ free muscle graft to provide denervated
supplying remaining extremity musculature. - - oo targets to regenerating axons.

5. Coverage with flaps Surgical Management of
Painful Peripheral Nerves Qe el RliTe i RiE)

= Nuromas were covered with vascularized soft
tissue or flaps

= Providing vascularized environment
mechanical support
reduction of irritability
optimization of neurochemical and electrical
activity of the nerve

Becker fasciocutaneous flap nterior forearm fascial flap

RECURRENT CARPAL TUNNEL
SYNDROME

i3 Local muscle flaps

PQ, ADM, PB, lumbricals

localized to a small part of
the proximal palm

Hand Clin. 1996 Nov;12(4):731-43.
Hypothenar muscle flap
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Conclusions

The treatment of neuromas remains an important
issue in orthopedics

No way to solve these problems completely

Many painful neuromas are caused by surgeons
“The best treatment is prevention’”

Conclusions

= Maximize nonsurgical management, including
pain management and physiotherapy

= At the time of surgery,
should be repaired if at all possible

definitive neuroma resection and tension-free
coverage is the next best method

Thanks for attention
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