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How to Manage Lower Anterior Bony Thorax Defect

- Case Discussion
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Video-assisted Removal of Broken Substernal Bar in Recurrent Pectus
Excavatum Patient Underwent Modified Ravitch Operation: A Case Report

ShEeitist. ojFichst AIME Bel FRoj}

tH[st, F8T, 2HE, ZHk

Case Preop. Evaluation - Plain x-ray
» MI19 v 4
» Chief complaint : Chest pain & . :
» Dx. : Spontaneous pneumothorax(2"d episode) &
broken substernal strut
» Marfan syndrome with pectus excavatum, scoliosis
» Op Hx.
- 1stop : 2004, Nuss operation
-2nd op : 2008.11.21 VATS LUL wedge resection
- 3rd op : 2008.11.26 Modified Ravitch operation
(Sternal support with substernal strut)

Operation

Skin incision on previous op site of anterior chest
Sufficient dissection and exposure of substernal
strut and then removal of Lt sided fragment of
broken plate after overgrowth bone resection
Difficult removal of Rt sided plate due to substernal
bone overgrowth into plate holes

position change to Lt down decubitus
Identification of Rt substernal plate, broken tip of
plate and then removal of substernal overgrowth
bone using biopsy instruments

After complete exposure of plate, careful plate
removal through anterior chest wound

-

-

-

-
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Operation

Postop. Plain x-ray

Case review

Modifications of the open repair:
‘Ravitch procedure’

Surgical repair
of Pectus Excavatum and Pectus Carinatum

+ During the past 50 years...
+ Surgical repair of PE has evolved significantly

+ Two most common methods among various techniques...

(1) Modifications of the open approach
+ (2) The Nuss approach.

+ Modifications of the open repair (first described by Ravitch)
Resects minimal cartilage
+ Yields excellent results with low morbidity
+ Lower cost, shorter hospitalization, and less postoperative pain

Surgical repair
of Pectus Excavatum and Pectus Carinatum

+ Modifications includes mesh, but the majority of procedures
include
+ Placement of a metal strut to support the sternum
may be left in place for 6 months to a year.

- Ideal for patients who have...
Combination of PE and carinatum,
- Significant asymmetry,
Extensive defects involving the upper ribs and cartilage.

Jaroszewki D. Current management of pectus excavatum; @ review and update of
therapy and treatment recommendations. | Am Board Fam Med 2010; 2: 230-9.

-

Surgical repair
of Pectus Excavatum and Pectus Carinatum

|
]

(A) Schematic diagrams
(B and C) Operative photographs, depicting the modified Ravitch procedure.,

b

J ki D. Current P of pectus excavatum: a review and update of therapy and treatment
recommendations. | Am Board Fam Med 2010;2: 230-9.




OkMISL: Video—assisted Removal of Broken Substernal Bar in Recurrent Pectus Excavatum Patient Underwent Modified Ravitch Operation

Fonkalsrud E. Open repair of pectus excavatum with minimal cartilage resection. Ann Surg 2004; 240: 231-5.

Fonkalsrud E. Open repair of pectus exc with minimal cartilage ruecﬁomAn: Surg 2004; 240: 231-5.

+ A chevron inframammary incision with a short midline vertical extension + The pectoralis and abdominal muscles are elevated just sufficient to
superiorly is commonly used.

expose the deformed costal cartilages.
" » Short skin flaps are mobilized.

Fonkalsrud E. Open repair of pectus exc

with minimal cartilage ruecﬁomAn: Surg 2004; 240 231-5. Fonkalsrud E. Open repair of pectus eqmum]_wiﬂr minimal cartilage resection. Ann Surg 2004; 240; 23 1-5.

P ]

+ Short (5 to 8 mm) incisions are made through the perichondrium on the + The xiphoid and lowermost 2 perichondrial sheaths are detached
medial and lateral ends of the deformed cartilages, and 3- to 8-mm chips of from the lower sternum.
»  cartilage are resected using a Freer elevator.

¥ » The retrosternal space is mobilized over a distance of 3to 5 cm.

Fenkalsrud E. Open repair of p

Fonkalsrud E. Open repair of pectus excavatum, with minimal cartilage resection. Ann Surg 2004; 240: 231-5.

i P i 4

» A transverse wedge osteotomy is made across the anterior table of + The posterior table of the sternum is fractured but not detached, and
the sternum at the desired level for PE patients; a single straight osteotomy elevated or lowered, and twisted to the desired level.
»  is made for PC patients.
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Xiphold sutured
o lower sternum |

» The xiphoid and costal cartilages are reattached to the sternum with
nonabsorbable suture or wire.

* + The lateral ends of the costal cartilages are sutured back to the ribs.

Fonkalsrud E. Open repair of pectus excavatum with miqlima\l cartilage resection.Ann Surg 2004; 240: 231-5.

1o lower sternum

+ The sternal periosteum is sutured over the wedge osteotomy.

+ An Adkins strut is placed across the lower chest anterior to the sternum and
costal cartilages and attached to the appropriate rib on each side with fine wire,

o lower sternum

» A large wire or 2 large absorbable sutures are placed around the lower
sternum and secured to the strut.

Fonkalsrud E. Open repair of pectus excavatum with miqlima\l cartilage resection. Ann Surg 2004; 240: 231-5.

Discussion

» most surgeons prefer internal fixation of the
sternum to prevent paradoxical respiration and
redepression

Stainless steel struts of appropriate size placed
retrosternally for internal fixation are extracted
after 6 months on outpatient basis

Other materials for fixation of sternum and
anterior thorax are: autologous costal cartilage,
Kirschner wire, Steinman pins, and, lately,
bioabsorbable bars.

-

-

prefer to use steel struts

-

cheap, easy to find, and easy to place and extract

to obtain optimal chest contour and reattachment of
the costal cartilages to the sternum

to minimize the occurrence of postoperative
respiratory distress caused by paradoxical chest
wall motion, reduce pain, permit early ambulation
and deeper respirations, as well as reduce
hospitalization and cost, and maximize the extent to
which the defect was permanently corrected.

an unbelievable complication should always be kept in
mind

-

»

-

Conclusion

» a strong and potentially longstanding sternal
and perichondreal support postoperatively

» the pectus bar had enough force to elevate the
anterior chest wall, which was more powerful
than a strut

» used the pectus bar instead of a strut

Ann Thorac Surg 2007;84:647-8 KIiM ET AL
MODIFIED RAVITCH PROCEDURE USING A PECTUS BAR
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Severity of Chest Wall depression in Pectus Excavatum Is Associated
with Cardiac Dysfunction: Prospective Observation Study
in the Nuss Minimally Invasive Repair

Thoracic and Cardiovascular Surgery,
Korea University Guro Hospital

Kook Nam Han, Hyun Koo Kim, Young Ho Choi

Background

It has been hypothesized that there is impairment of cardiac function in pectus excavatum have visible deformities
of the heart on radiological images. This study is based upon the measurement of B—type natriuretic peptide (BNP) secreted
by the venticle of the heart in reponse to excessive streching of heart muscles by the severity of the chest wall depression

in pectus excavatum

Methods

Prospectively, we measured the blood level of BNP at pre/postoperative 1,3,5 and 7 days in 50 patients underwent
Nuss pectus repair, We investigated the correlation between serial changes of BNP and severity of chest wall deformity
(Haller index).

Results

The mean Haller index was 4.2+0.8 (3.3-6.2) in patients with severe chest wall depression (CT index=>3.2 (n=34)).
FVC% (p=0.007) and FEV1% (p=0.040) were impaired and preoperative BNP was more elevated in severe group (p=0.012)
compared to non—severe group. Postoperatively, BNP level in severe group remained higher compared to non—severe group

until postoperative 5 days. The BNP level in severe group was normalized at postoperative 7 days.

Conclusions

Our results might provide the objective evidence of cardiac dysfunction and differences of postoperative recovery by

the severity of chest wall depression in pectus excavatum.,
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Table 1. Patients characteristics

Group CT index<3.2 (n=16) CT index= 3.2 (n=34)

Age 1315 (6-22) 1348 (3-33)
Sex

Male 14 27

Female 2 7
BV 17.7+2.9 (13-25.4) 16.7+£2.6 (7.3-21.1)
Haller index 2.9+0.3 (2.4-3.2) 4.2+0.8 (3.3-6.1)
Asymmetric index 1.07+0.04 (1.01-1.15) 1.06+0.03 (1.01-1.13)
FVC% 90+13 (71-112) 76+13 (44-94)
FEV1% 90+13 (74-119) 77 £22 (52-97)
DLCO% 91+£21 (60-123) 84 +14 (50-103)

Table 2. Follow-up B-type natriuretic peptide

Group CT index<3.2 (n=16) CT index=3.2 (n=34)
Preop 25.3+17.1 45.4+35.9
POD1 327.3+£151.2 423.5+371.2
POD3 134.7+£179.6 252.5+303.1
POD5 39.9+28.4 135.9+174.2
POD7 28.9+21.1 55.4+41.7
Changes of BNP Changes of BNP
CT index<3.2 CT index<3.2
2000+ 2000
15001 1500
o o
Z 1000 Z 1000
m m

500 + ; é 500
0- 0

Preop. POD1 POD3 POD5 POD7

Changes of BNP

CT index>3.2
2000 -

Preop. POD1 POD3 POD5 POD7

1000+

BNP

=200

A

8004

600+

4004
200+

Preop. POD1 POD3 POD5 POD7

Changes of BNP
CT index>3.2

Preop. POD1 POD3 POD5 POD7

Fig. 1. Serial measurement of B-type natriuretic peptide in patients underwent Nuss pectus repair.
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Right Upper Lobectomy with Wide Chest
Wall Resection for Lung Cancer Surgery

49A4] YAIZ RUL lung massZ 201564 24 €} tjerg oA NSCLCE ZHike 3 neoadjuvant therapy$- 424X & 118513

O} DS AN ] 2ggo] WebA] AwE7Fs AEE dtE ol JEA| 58] HEA A|mshHA AUftkrt, 20159
ZekE]o] 2016.5.2991 5 2016,7.24271]
27177} 7HAaEloA 2016.8.25%
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5¢ Elof Yjsle] lung biopsy A|8¥5}3al NSCLC (T3NOMO, stage IIB)
Etoposide—Cisplatin (EP) 32} *|& W ®ARA 2] &(5000 cGy, 200 cGy X 25) Hre
right upper lobectomy of lung with chest wall wide resection (3rd—7th rib)3}al 2%+-9] 2 mm Goretex graftE 2034] chest

wall reconstruction 424 & oF&3l AuE Koo}l 2016.9.142 EYstEon & 3 ofd7kx] & Ay Q= Aotk
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The Role of Minimally Invasive Thoracoscopic Approach for the Operation
of Non-small Cell Lung Cancer Involving Vertebral Column: A Case Report

Aeoskm ojaieist AQustanel TuelakstnAl

WG, ZHY, dHo|LL, Fasl, olUF, Weol, AYH

I

Close cooperation with neurosurgical team is a key factor for the success in surgical treatment of non—small cell lung
cancer (NSCLC) invading vertebral column. We report a case of successful resection of vertebra and NSCLC with the

support of thoracoscopic lobectomy and vertebral dissection.

52—year—old man with a complaint of back pain was referred to our clinic for a lung mass. Computed tomography
scans of the chest revealed a 3.1 cm sized NSCLC, which was invading chest wall and T2 vertebra. Magnetic resonance
imaging also demonstrated extrapleural mass abutting 2nd rib head and T2-3 vertebra at the 2nd intercostal space with
no spinal cord impingement. With a finding of interval decrease in the size of lung and bone lesions after neoadjuvant
concurrent chemoradiation for the tumor, the patient underwent surgery. For safe and faster vertebral resection, partial
discectomy and intercostal artery ligation was performed through right thoracoscopic approach. Then the patient was
turned over opposite site and thoracoscopic left upper lobectomy and mediastinal lymphadenectomy was performed. Partial
discectomy and intercostal artery ligation was also performed in left side. En—bloc T2 vertebrectomy and 2nd—3rd left
rib partial resection was performed by neurosurgeon in prone position and T2 interbody reconstruction using a cage, and
posterior stabilization from C7 to T6 were performed. The patient fared well postoperatively and recovered full strength
without any weakness or gait disturbance. His pain improved significantly and he was discharged home at the 8th post—
operative day. Final pathological findings were consistent with T4 adenocarcinoma of the left upper lobe, but with micro—
scopic tumor infiltration of the resection margin of the 2nd and 3rd rib. For which, he was arranged for a 3—week boost

radiation therapy over the left posterior chest wall,

Thoracoscopic vertebral dissection may help minimize the surgical trauma and maximize the mobilization of the vertebra
during total vertebrectomy. It also provides safe operation field for further neurosurgical dissection by putting aside the
aorta from the vertebral body. Hence, it offers the surgeon another tool in the treatment of NSCLC involving vertebral

column,

10



Sternectomy and Anterior Chest Wall Reconstruction
Using Titanium Plates for Recurrent Breast Cancer

2002¢ 9= §HJoH(Intraductal carcinoma) ZI¢h & Rt. breast lumpectomy A|3§3}al X 231138 QH (ACH4) X *ARA
2@ 35 5 47F Tamoxifen X|& wER|aL 20104 ©]3- follow up loss E|E 494 oA} Aj2, &= S+ AjHr 4740 & 20159
2% breast core needle biopsy, Breast MRl W PET-CT A|8§5}3it). Mass = 4.5X3X6.7 cm 7|2 sternum} QL ribE5S

AWl Slle, the 7|29 Ho] A2 Sl

. S0mm

AAilmkEste] Clamshell incisiong &3l olefel o] 4= Al3staick

1. En bloc chest wdll resection including skin, muscle, sternal body and Rt. 3—7th rib

"
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2. Chest wall reconstruction with Titanium plates and Gore—Tex patch 2 mm

# Postoperative courses
POD #1: Extubation and transfer to general ward
POD #3: Chest tube removal
POD #7: J/P drain removal
POD #8: Discharge

POD #ly 3mo: NED (doing well without wound problem & respiratory difficulty)

7PHAL Uisdo] FHofuhs, moldingo] A4 o2 12 Titonium plateE o187t oF §49 e SA19] 4 e =
AA™ whEo] & 5 %o, ol 5 7e EE E=wol 2 ZleR YRl

12
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Fuole SO T B PITY BONFY EE YPYLIRT S TP UL I 4 U7, U v Az
9] Jolrt 7] 2ol A= o] $3 B/1o} Aedo] ojFolHo} Hug 3 3 4
b} BT DA B AE 7R3 AP Aol 4= o) whiel relnt bt Mgk et AR 23

SAER A WS Fesk= Ao] Fask)

S F 50-70% BAfol|A] 3|7} ZA% 1, 20-50% B}
B3 Tadi N0 FEE OPEUIN A5 LR QPAE 2110 oF 30% 1= S Sagit) of ool A
A

A [¢]
4, Fxa|d], = S A5 50 BR8E 4= 18 Ewing’s sarcoma 73-9-ofli= W o) HAld ekto] UER Y|
ale. o] HEAne FYEPl 264, oPIEYo] 40HIR ThE] wjFel BKje] ol AKkE FAshar] meo] Hi.

Osteosarcoma©]|A4] alkaline phosphatase®] 7171 UERE 4= 9oL} o= H|E0|Z]Q] Ao UHEA o 2 FMAA= FHEoF
O] Aeto]] o] HA] =t FF x4 AAF ARE 539 T Alths £=5 FYsket meo] HER 7R 3 x
A AL ShIBIolof Sick, F3 CTiz Soke] BAa} o, £25, 9 o) 5o 24 of, el wjo] o3 58 Wrlaz
S8R WE BRolA] AlSIoloF Bt MRIE CTo] Hls) AAAIZI0] 28] Azke tho] glovt opdgaply dney
K% ofRel Aol L} Bzle] PAS Wrleke] T} 831tk Bone scano]uf PETCTE: 8ile] S4< solalizr] 1£:30]
So} AIHo] e 93] A S ok

MPALIEALR obo] @3l B E17) O 3 Polle sl TR It Aol 7K SRSt U SFolME S WS
kx| @7} 7]1E& Q] x]&Zo]H Ewing’s sarcoma, plasmacytoma, Fi= Zo|E EHISE Aoll= glslshz| 2ot Feshy| ujio
ZAIeHA Zke "4=Alo|t}, Needle biopsy (fine needle aspiration, core biopsy), incisional biopsy, ¥+= excisional biopsy
(wide local excision) 5082 2AZThe: B& o Qlr}. HEAorne S¢S LA Heet Adka} FAlo| 2|77} 7Rssta,
SPAES] 5% 7R Aol GLOB, BA) T F7HI 27} 7Hs5t] uhio] excisional biopsy7} SA1Z 02 TelElo] Sk, ek
Z|Lofl+= needle biopsy AT 7} 90%0] ©]|27] wjFo]| needle biopsyS A1Z 0 &2 A& AL HUASHY excisional biopsy—=
2cm 1R} Fofolu AR PTG S Rt ol Al Zhe F4dslar ek Incisional biopsy= 53] A3t
BFolA A A Aldistolof i 9] ARzAom FPAET} D= S ZAslstojof it

opy
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=
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Ok, 4l GBI RLE FUO] SRIARNIFEES Brloh 4409) Fhe] o] AUtk Ee) AR WAL ) L FHz

- e o YRR, 2 :Li]ﬂx*xﬂ% L %@XHH, 3. #% A Ao R - e 5o FET 5 Utk 1R osteo—

Sk 4= a1, 2HH-8 A o)7} §l= malignant histiocytoma, fi—
brosarcoma, liposarcoma, synovwl sarcoma =of A8k 4= Q171 3tH-E Ho|S Eulsll o) Y Aar) AR 7153t osteo—
sarcoma 594 4§ 7H53ick 2Lt 20k 10 em o)e] TP (high-grade) A1EYel 9 A Ae Xy

1 Hsjolof sk

1. Chondrosarcoma
Chondrosarcoma= 7} &3 FH 9] okalZoro 7 AA| FHEoko] 25%, oIAFHEoko] 50%E x}A|gl}, Chondroma®}
7R 2 g5l ' WAsk 80% = S&0ll, 20%= FZoll 'DARITh oF 12.5%= ot delo] Qlrk CT &4e 4 A3jst
(stippled cdlcification)E RIS YA B3 HH(radiolucent lesion) & R eIt} Incisional biopsy 52 &2+= chondroma®}2]
7o) o]H7| wliFo] excisional biopsy= ZIHHETE thFE-2] chondrosarcoams= AA13] A2t #| A= (low—grade) FFo]ct.
A&z 4 cm A9 FHePEAlselH et gL AR R et HhSe YWk ol TR Aeolls a0 45
527 @A dAstofof jik F42] oMY=t HAH I} ol $olRfolH, A & A 50%0]3L FHLPEA| £ A
2 17%°]c}. Mayo clinic®] X i1o] w2 X|ZH Yo thE 51 AES-L JHY RS 96%, A A<(local excision)
T0%, AR aL 40% o)), 22 ¥WEE Scandinavian Sarcoma Group Aol A= 2em oAk HAA HAlE & 109 W=

92%= R skal gtk

2. Osteosarcoma
Osteosarcoma= 7P &3 S50 A|qh FHof| HYsk= Hle= Wk 65 FetekR|=of| 1izFe}7] o] e FREA|=
Sof A EAES skl o]%of FUTIARE A3t HiHo|7t = Holle A7) 7hssichd e ISR R $o

S AT,

3. Ewing’s sarcoma
T-E0] SR} 5-304]] Afolo|m Arotol|A] 71 S5t o g gakolnh MR vt Sk 52 TS HAMIAA]

A EAZAQ onion—peel AZ-& Holth MARZAAR Rk 7153129k excisional b10psy7]- Za3gk 4= Qi) AE I—Q‘:'éﬁxﬂg
AL 9ol 552 FEAA gt el PR E S AAleo] ]EX]EOI e el =) ebdele
5% roln, AAMLIE S0l Efol Hrt o= aokgkrte] FH Aol ul-¢- f"} faolct AAls & Ho“\]'/dx]ﬁt

SEA ARt At Qe Ao HAEL Qe

1. Malignant fibrous histiocytoma
Malignant fibrous histiocytoma+= fibroblastof|4] 7| gsk= oPAJEeFo &2 2R 7] o|%of| dhjeh= ARZAISE 220f 71 &5t
SFolrh —T—i 50—70*1] Atole]] —T—E ‘ﬂ“ﬁé}ﬂ% 20*ﬂ Olﬁ}oﬂ% - =5 WAt F5 BRleh

o 2/3 OI*CH Aol A %iZH%POM %7—% d°l7} t‘é‘ﬂ?{?ﬂk



2. Liposarcoma

Liposarcomai= - 52 H6HA| S T2 Ut tiit Ao Fofolrh Ame FRleidAlee|m Ao
Tdol A FAEHAA R Qdé}@l a5t F7F AAE AlRgstolof gtk A= ApastAL AR RS A3
T qlom o= ol gl A A Ut
3. Fibrosarcoma

Fibrosarcoma= 5= &85k Atket A= vehbw A4 29 229 911 4748 Btk A mes FRe
AAon 59 APEE-L 50-60% J=o|ch

4, Rhabdomyosarcoma
Fo =5 sk AEstx|Ro] 2 vkggick X 52E e AT R & HAjeolck

FHe| Exet 1A
Fopol, PEL W AR ) 90l 2 em A1) FLUATORLE SR SIFPOAIE 4 em ]3]
LS Spslel PURAGE AeIedo b W2h] o) o AU S 4 om OS] A sk
Al DA B EAREEE tigt A= Aol ditt AlElE Ashs Zlo] Tasith Wil ix|el =922 AR o7t
Zéxﬂ%*%% Ashet] S83hH 5L B FFEARTE Hi} o] AAR=T-S E3ISI] HAslojof Bl FF 2R
TX ol Tett Be dAlse Adskar 2aof wet |, FuY I8, B 5SS o] FAE o ok 5] o
uPe 9ol B BEUAVL BRs 4 glon] F30] Wit Aol TR AAslolol 3 = itk Fhe] TR
O] £9oF Zof H5Frib head) TE#|of] BAY5}0] costovertabral articulations Ho{7lF 7ol = FEZ Q] 2544 (vertebrectomy)
7F gast 4= qjrk 399 ZAA|A(skeletal reconstruction) oFL} HIEHol| tislja= Al 7|50] AYE]o] Qx] vk UHEz o
2 719000 9171 5 em olale] FUEES A hoch S 4ol 10 am tlgle] FUHEEE Azio] BRX] A,
A9 FHAES 5 cm oSt AES] §4 AW (impingement) S W[5 18] Ajzdstofof Fitt. o]2¢]

5 cm oWAke] WAL o] sl FHQ] oS stabilization)S $JEA= 2-mm Gore—Tex soft tissue patch®, Prolene
mesh®, 2 Marlex mesh® £-& A}-88F 2= It} Gore—Tex patch®ut Prolene mesh®™= thths] 114shd e Higko 2 Z2o)
Hplsle] ZFE2 0 x]5R= E4Jo] QIA]ul, Marlex mesh®= 3t ¥}gko 2ul Zelo] X%EPE]: E o] 9Jt}. Gore-Tex patch®i
Fotole] WES soln, 79] BxAo] whkel el FEe AR FYHOR FE $AsH 285 myocutancous
oS AT 29 TET SUE GBS ol o) slol 7P s Ehe Aol ke PR Wi materia) ALgH
o glot) FYashthd ArszolA], #4538 U double—layer mesh sandwiched with methylmethacrylate 52 AMESF 4=
Bk, WAHIAE S A B o] ol Sl Aol R TR 2RE ol Fol A

)

o
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w37 2o] Gl Aol ARk Q8] BANAL Hax| b 4 olrk. AREH 0] Ao] T Aol EA] S Aol
Relmiel golstol $4ABE Aglok Tt TFHEA L] Wlol 545 SFRAA R 4| st z%g

il HAHIE SaA71A] ook Bt

References

1. Pairolero PC and Amold PG, Chest wall tumors: Experience with 100 consecutive patients, ] Thorac Cardiovasc Surg
1985;90:367-372,

2. McAfee MK, et al. Chondrosarcoma of the chest wall: Factors affecting survival, Ann Thorac Surg 1985;40:535-541,

3, King RM, et al, Primary chest wall tumors: Factors affecting survival, Ann Thorac Surg 1986;41:597-601,



20161 CHOLG HAIRIETIO|IIOLS| £t OhaTHY] O Al4mg

=} = H = [

Coindre JM, et al. Prognostic factors in adult patients with locally controlled soft tissue sarcoma, A study of 546 patients from
the French Federation of Cancer Centers Sarcoma Group. J Clin Oncol, 1996;14:869-877.
Pairolero PC, Extended resection for lung cancer, How far is too far? Eur J Cardio-Thorac Surg 1999;16:548-S50,

. Charpelier AR, et al. Sternal resection and reconstruction for primary malignant tumors, Ann Thorac Surg 2004;77:1001-1006,

7. Laken A, et al. A reconstructive algorithm for plastic surgery following extensive chest wall resection.Br J Plast Surg

10.

11,

12.

13.

14,

2004;57:295-302,

Kraybill WG, et al, Phase II study of neoadjuvant chemotherapy and radiation therapy in the management of high-risk,
high-grade, soft tissue sarcomas of the extremities and body wall: Radiation Threapy Oncology Group Trial 9514, J Clin Oncol
2006;24:619-625,

Widhe B and Bauer HC, Surgical treatment is decisive for outcome in chondrosarcoma of the chest wall: A population-based
Scandinavian Sarcoma Group study of 106 patients. ] Thorac Carciovasc Surg 2009;137:610-614.

Bedi M, et al, Prosgnostic variables in patients with primary soft tissue sarcoma of the extremity and trunk treated with neo-
adjuvant radiotherapy or neoadjuvant sequential chemoradiotherapy. Radiat Oncol. 2013;8:60

Ahmad U, et al. Resection of primary and secondary tumors of the sternum: An analysis of prognostic variables. Ann Thorac
Surg 2015;100:215-221.

Bedetti B, et al. Local control in Ewing Sarcoma of the chest wall: Results of the EURO-EWING 99 trial. Ann Surg Oncol
2015;22:2853-2859.

Tsukushi S, et al. Non-rigid reconstruction of chest wall defects after resection of musculoskeletal tumors. Sur Today
2015;45:150-155.

Unal OU, et al, Clinicopathologic characteristics, treatment outcomes, and prognostic factors of primary thoracic soft tissue

sarcoma: a multicenter study of the Anatolian Society of Medical Oncology. Thorac Cancer 2015;6:85-90.



2016 CHORgRAIRRETIRIo| St Shatho] G 94ug

Chest Wall Resection and Reconstruction in Infection
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3. Infections secondary to Tuberculosis and other atypical pathogens
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Post-sternotomy Infection in Cardiac Surgery
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Post-sternotomy infection

* Most cardiac surgery procedures are
performed through a median sternotomy, an
approach pioneered by Milton in 1897,

“ Although fairly uncommon, infective
complications for this type of incision remain a
difficult challenge for cardiac surgeons *

FPierre voisine et al & sabiston

Definition

+ Mediastinal dehiscence :in the absence of clinical or
microbiologic evidence of infection.

« Mediastinal wound infection : clinical or microbiologic
evidence of infected presternal tissue and sternal
osteomyelitis, with or without mediastinal sepsis and

with or without unstable sternum.

Classified by EL Oakley and Wright

Deep sternal wound infection(DSWI)

can be defined by one of the following

(1) the presence of an organism isolated from culture of
mediastinal tissue or flui

(2) evidence of mediastinitis seen during operation

(3) one of the following conditions: chest pain, sternal
instability or fever (>3g° C) in combination with either

urulent discharge from the mediastinum or an organism
isolated from blood culture or culture of mediastinal
drainage

Incidence and Causes

» Incidence : 0.75% ~2.4%

* most common microorganisms
Staphylococcus aureus and coagulase-
negative staphylococci

« Gram negative or fungi : less common
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microorganisms

» 5. aureus infection : more aggressive, systemic
sign(bacteremia), perioperative contanmination or
nasopharygeal colonization

+ Gram negative infection : commonly associated
with a more complicated postoperative course,
prolonged intensive care unit (ICU) stay, and
concomitant nosocomial infections such as
pneumonia, urinary tract infections, and
abdominal sepsis

Risk Factors

Obesity, diabetes mellitus, COPD, heart failure,
renal failure, smoking, poor dental hygiene,
older age, male gender, prolonged hospital
stay, the use of an intra-aortic balloon pump.

Diagnosis

* Should be Suspected :

sternal tenderness, instability, erythema,
fluid collection, wound dehiscence, or
purulent discharge with fever or
leukocytosis

.

Diagnosis

Clinical sign

Blood culture

Wound/ discharge culture
CcT

PET

Echocardiogram

Surgical Management

Primary Closure and Irrigation

Continuous Antibiotic

H. B. SHUMACKER, J& , M.D.
AXD

1. MANDELBAUM, M.D.
INDIANAPOLIS

§
Arch Surg. 1963;86(3):384-387

Irrigation in the
Treatment of Infection
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Treatment of postoperative sternal dehiscence with
mediastinitis: Twenty-four-year use of a single method
J. Emesto Molina, MD, PhD, Elzine C. Nelson, AN, CNS, and Robin R. A. Smith, RN, CNP

The Journal of Thoracic and Cardiovascular Surgery » October 2006
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Soft Tissue Flaps

+ Omental Flaps

- rich blood supply

- immunologic properties

- potential capacity to nourish infected
tissue

- improve wound healing

Results: Of 114 patients, 109 (96% ) had mediastinitis, positive for Staphviococeus
species in 101 (92.6% ). The cure rate was 98% (112/114); hospital stay was |4 days introduced by lee AB surgery 1976
(range. 12-16 days). with no dea
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* Omental Flaps

include abdominal wall herniation (20%),
hematoma (8%), and seroma (4%).

Pectoralis Major Muscular Flaps

Current Concepts in the Management and
Reconstruction of the Dehisced Median
Sternotomy

Geoffrey M. Gracher, MD, and William T. McClelfand, MD

Seminars in Theracic and Cardiovascular Surgery, Vol 16, No I (Spring), 2004: pp 92-107

Pectoralis Major Muscular Flaps

Rectus Abdominis Muscular
Flaps
+ using the superior epigastric artery and
vein for blood supply

» dehiscence of the inferior third of the
sternum (e A,
+ 85% success rate N ey

1%
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Fixation

* Rigid titanium plates
* Plates are transversally placed across the
sternal halves at separate levels

(manubrium, second, third, and fourth
ribs

Recurrent sternal infection following treatment with negative pressure
wound therapy and titanium transverse plate fixation™
Geneviéve Gaudreau®, Victor Costache®™”, Chanel Houde®, Daniel Cloutier®,

Livia Mentalin®, Pierre Voisine ®, Richard Baillot*

* Depar ment of Canfiar nd Pisatic Suryery. Laved Univeesity. Q. Canarky
* Deportment of Cardiar Serpery O Gevnusle, Cedes Grenaie, franie

Bcrived Wy 300V, svceived in erviaed form 18 July 0%, acorpted X1 Joly 250% Arsflabie oriin 12 Sephember 2009

Abiract
Otjective: To provide & definftion for recurrent sternal nfiection (RSIL. anahne the fd facton and describe the munagement of th
Tellowing - 5wy titanium and coverage with
pecioraiis major myocutaneous fapi. Methods: Between 2002 and 2007, 10 645 patients were submitted 1o open-heart surgery (OMS) n our
imstitution, of whom 149 (1.4%) developed & DSWI. Negative presure wound therapy (NPWT) foliowed by stemal mleosynthess with
musculocutanecs coverage wis used in %1 (#1.74) pateents. A dane wsing & databe
Identify risk . rine (4%
developed recument stemal infection requirng handwre removal, Linfvartate analyiis showed that precperative methicillin-sesstant Sophy-
lococrus surrus (WRSA) statis (3330 s & 15 p= 0.03) and prolonged intubation time in ICL {4445 v3 14.64; p < 0. e spificant
factors. Two-thirds of thertr Dew.
served in il Tolower with

integrity X
tranivere shermal aitheosymehess slong with myocutaneces conrage for 5WI, murpeces musk conider the MRSA precorrative Matia 35 &
of 851 andior Chetwall integrity  even
after cely & few weeks following ntial plating

© 2009 £ Candio-Thoracic BV AL rights reverved.

Rryworss: Deep sherml wound infoctir. Medustinith: Negative pn therary:

Vacuum-Assisted Closure
Therapy

« introduced by Morykwas in 1997

* local negative pressure through
an open-pore polyurethane foam
covered

+ Continuous drainage increases
blood flow

= favors cellular organization and
granulation tissue formation

+ providing sternal stabilization
* mobilization of the patient

Vacuum-Assisted Closure
Therapy
* negative pressure ranging from —75 mmHg to

—125 mm Hg.

* Wound care with additional debridement was
performed as needed every 2 to 3 days

* repeated cultures were negative
+ C-reactive protein levels were below 60 mg/L.

+ Thick paraffin gauzes were used under the
foam sponges to protect the right ventricle

algorithm for treatment has been proposed by Sjogren and

coworkers
Miediastinitis with

Remove all siemal wires
Tisswe cultures x §

Secrmal sparmg

Rinse gently with saline
Apply VAC® therapy -125
mmHg, continuous sction

‘Vancomycin + [mipenem
Soft chest hamess
After [ 24 days.
CRE levels 4 <70 myl. CRF bvel g >70 mgil.
W"’mi“m Remove VAC in OR
T t— tissue cultures x §
Anibiotics 4-6 weeks Srt iy
Chast dsenom Apply new VAC foam
l Antibiotics according to
IFnecessary, e g. large i
stemal defects
‘Soft tissue flap surgery

Fig. 2. Algorithm for vacuum-nssisted closure theragy in peststernctomy
mediastinitis.

Impact of deep sternal wound infection management with vacuum-assisted

closure therapy followed by sternal osteosynthesis: a 15-year review of
23 499 sternotomies

Richard Baillot ™, Daniel Cloutier®, Livia Montalin®, Louise Coté®,
Frangois Lellouche®, Chanel Houde*, Geneviéve Gaudreau®, Pierre Voisine ®

European Journal of Cardio-thoracic Surgery 37 (2010) 880887
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Conclusion

+ Deep sternal wound infection remains an
important problem after median sternotomy,
associated with significant morbidity and
mortality rates.

+ Good clinical practice based on appropriate
preventive measures, early recognition, and
treatment are mandatory because they have
been shown to provide significant
improvement in outcome
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