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2.US Center for Disease Control and Prevention
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TABLE. 20.1

Summary of Risk Factors Associated With Development of Surgical Joint Infection/Prosthetic Joint Infection

NONMODIFIABLE HOST
FACTORS

Age (=75 years)—moderate
Male sex—strong

Black race—strong

TKA vs. THA—strong

MODIFIABLE HOST FACTORS

BMI—strong

Smoking—strong

High alcohol intake (alcohol abuse)—strong
Low income—strong

Malnutrition (low serum albumin)—strong
History of DM—strong

History of CVD—moderate

History of CHF—strong

History of cardiac arrhythmia—strong
History of peripheral vascular disease—strong
Chronic pulmonary disease—strong
Chronic obstructive pulmonary disease
History of renal disease—strong

History of liver disease/cirrhosis—strong
History of RA—strong

History of cancer/malignancy—strong
History of osteonecrosis—strong

History of depression—strong

History of psychosis—strong

History of HIV/AIDS—strong

Neurologic disease (hemiplegia,
paraplegia)—moderate

History of corticosteroid administration—strong

History of intra-articular corticosteroid
injection—moderate

Previous joint surgery—strong
Revision arthroplasty—strong
Previous joint infection—moderate
Frailty—moderate

Preoperative anemia—strong

American Society of Anesthesiologists grade
>2—strong

Charlson comorbidity index (high)—strong

Preoperative hyperglycemia and high
HbA1c—moderate

Allogenic blood transfusion—strong

Prophylaxis with warfarin or low-molecular
weight heparin—moderate

FACTORS WITH LIMITED EVIDENCE OF
ASSOCIATIONS WITH SSI/PJI

Age—(as a continuous exposure)—limited
Hispanic ethnicity—limited

Native American and Eskimo ethnicity—limited
Asian race—limited

History of drug abuse—limited

Rural location vs. nonrural location—limited
Underweight—limited

History of hypertension—limited

History of osteoarthritis—limited

History of posttraumatic arthritis—limited
Low- or high-risk dental procedures—limited
History of urinary tract infection—limited
History of dementia—limited
Hypercholesterolemia—limited

Peptic ulcer disease—limited

Valvular disease—limited

Metastatic tumor—limited

History of coagulopathy—limited

History of venous thromboembolism—Ilimited
Pulmonary circulatory disorders—Ilimited
Hypothyroidism—limited

Hepatitis (B or C)—limited
Electrolyte imbalance—limited

Autogenous blood transfusion—limited

BMI, Body mass index; CHF, congestive heart failure; CVD, cardiovascular disease; DM, diabetes mellitus; PJI, periprosthetic joint infection; RA, rheumatoid arthritis;
551, surgical site infection; THA, total hip arthroplasty; TKA, total knee arthroplasty.
From Zainul-Abidin S, Amanatullah DF, Anderson MB, et al: General assembly, prevention, host related general: proceedings of international consensus on orthope-
dic infections, J Arthroplasty 34(25):513-535, 2019.
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FIGURE 21-1 Pathophysiology of hematogenous seeding. When under pressure, exudate or abscess can extend through Volkmann canals

into subperiosteal region and from there into medullary cavity or epiphysis.
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® Crystal-induced arthritis (gout, caldum pyrophosphate diby-
drate depasition disease)

Trauma

Hemarthrosis (hemophilia, sickle cell anemia)
Osteomyelitis

Perarticular syndrome (bursitis, tendinitis)

Ruptured Baker cyst

Deep vein thrombosis

Pigmented villonodular synovitis

Mechanical derangement
Foreign body
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TAELE 22.1

Organisms Found in Common Clinical Settings of

Infectious Arthritis

CLINICAL FACTOR ORGANISM

PATIENT AGE

MNeonate Staphylococcus aureus

<2 yr Haemophilus influenzae, 5.
aureus

=2 yr 5. aureus

Young adults (healthy, Neisseria gonorrhoeae

sexually active)

Elderly adults 5. aureus (50%), streptocoeei,
gram-negative bacilli

STRUCTURAL ABNORMALITIES

Aspiration or injection 5. aureus

Trauma Gram-negative bacilli, anaer-
obes, 5. aureus

PROSTHESIS

Early infection 5. epidermidis

Late infection Gram-positive cocci, anaerobes

MEDICAL CONDITIONS

Injecting drug use Atypical gram-negative bacilli
(e.g., Pseudomonas species)

Rheumatoid arthritis 5. aureus

Systemic lupus erythema- Salmonella species
tosus, sickle cell anemia

Hemophilia 5. aureus (50%), streptococci,
gram-negative bacilli

Immunosuppression 5. aureus, Mycobacterium spe-
cies, fungi
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TABLE 28-1
Criteria for Diagnosis of Periprosthetic Infection According to the Musculoskeletal Infection
Society (MSIS)

Major
criteria®

Minor
criteria

1. There 1s a sinus tract commumicating with the prosthesis

2. A pathogen 1s 1solated by culture from at least two separate tissue or fluad
samples obtamed from the affected prosthetic joint

1. Elevated serum erythrocyte sedimentation rate (=30 mm/hr) and serum C-
reactive protein (=10 mg/L) concentration

2. Elevated synowial leukocyte count (>>1,100 cells/ul for knees, =3 000 cells/ul
for hips)

3. Elevated synowial neutrophil percentage (PMN%)—(=04% for knees. =80%
for hups)

4. Presence of purulence i the affected joint
5. Isolation of a microorganism in one culture of periprosthetic tissue or fluid

6. More than five neutrophils per high-power field in five high-power fields
observed from histologic analysis of periprosthetic tissue at *400 magmfication

“Diagnosis can be made when one major criterion exists.

¥Diagnosis can be made when four of the six minor criteria exist.

In certamn low-grade infections. several of these criteria may not be routinely met despite the
presence of periprosthetic mfection.

1.Colony-forming unit (CFU)

2.Not every colonization,

results in Infection.



LSSl JWio 4 Cagis w0

Hand Soausls jo Cigac
el MRSA Lile oy gl .cuwn 0pen X o o9 4 Cisae Jlaim! 5 LeS s Callas Slo g of ) e )

g 3l sode a5l (Bgye ol gy 03901 85k slaes 50 ishe ¢ (alS sl AB Sl eslinal Y

Llgl g (g0l) 8L (Suslds )0 Cighe

Sl (Soe @De o ] 45 098 o0 e (rdge )5 5 (055 i)l b Sshe Sl RS o0 E) o Al la LSS 50 )
Ty g S Dyge 0 S Sein |y Lo sl (Malaise) (KdsS L (2l pe0 50,0 ayaid Lol wigd 0030 POStOP Jaose &> )0
Dol oe 2o VU ol bl bl Chgac 4 YL S S >

el Gl STL S b (S5 AB 059, )+ 0,90 o (b slacdgie (loys Y

SeSS 59,95 Ghez Oley B sl Hlul alewg azslis ol ) S Glos 3 g 98 5 Sk diejls e slacigie (leys ¥
S Sl obl e 398 9,8 ilallany ()5 AB e g 090 418 b (8L CuiS Joe (e 3580 Laio
Sloww slabead L spacer aoss «JloeKw Jlghuiwl cSas jpax 10 b oo delsl atin £ 6 5005 colio SSgu ]
ooliiwl oahad 85+ gwlaSd almil loj sl (68 ol S CRP L Cighe 09 jgiile .ol subo  SeSgu 1

D9

o909 Jliwsd (SwSlh 53 055 (P)l9e g Cighe

i SIS 39y a5 51 T Il el ol s g yogm s (sla Skt iyl JLis & 035 (e (slacisie )
el (285 a0 Cod g lewily (angas ((SThes AB (ol Zighe (o) 09 ailae b ((Gste Slog e b poiles)

G303 AB + (> ledy o ¢ des Zishe ployd Celond (5)1F 0 M50 aopn Ve B g yege JLians sl 5l am (es Cigae Y
o3 B 5325 AB + Jlopw ey o B0 052 sl (2l (0 (smip 2 53 gl ailiz Canl Cigie Jytme uncslS | e
el 03Y e Oloy B (559 AB + i yol (slal> 1o 95 (159, )05 9929 Cgllae (s Il azslinr el (o

Sy o ol s 5 0035 L & sy B oy 20 ey 3985 gm0 g yagn Jliwrs sl JLoo @ lalS o35 55,55 ¥
9y D5 pll b o35 COVEr & jgo 1l 1f 10 5 350 s PrIMArY & ja0 4 Gl O ja0 j0 B ogd oo bl ool sl

)08 jlo ol yor slacs Lo Cumdg 5 b polie b bilug o5 (gm0l Bos 9 plo 4 (K 055 558



= g

A
] Sy i joT 8 ol Uil Jlactiosg * S35 50 gk

‘_""3}05& . ‘: -, :’.‘ s -, )n) Q;A-;’JZ-:
py 8l SYlasl 0,8 laa ( Glggul Dlakad 0 S cod ( Al Do Jgb e ) ( SlSs 5b pleys L open X 1 s wilgs e

el b ogllae o5 8l 9lS g Jle Slo g3 e o g o9 ;0 Cighe £arl o p o0 YU Ty Cighe Jlas laseiul (g9,

5 59059 AB £9,5 ¢ Jtas munlE)] (sl 5 SIS digad 4 cpannts sl Julis (055, Jyol 5l (Sam (shes Cigie Slge 5 Y
Dygo (nl e 53 909800 Lad> (ygde o B ag il (KKl (il azlin 05 plowl Wb Ggde 03 (2 Oledy
(28 oemlaSTd (lpie by (ondge S jg0 @) 090 o0 dad )5LuSE JU ST g 0ud )1 hlog
a5 )le Jlors Cul (Koo g Canl 350 Lagas (50055 AB + lasy o+ g 15l b )5ileSd oS L g poss sias Siigie olays ¥
2 50 o Skee ol ctS 3l pac g ,95luSld 29,5 JLis 4 dazme (SuSlh o omac ol pin track Cogae walex 5l g

B9 leyd 9519, 5 wli g pege Hes Cighe 5,8 O g

93098 Jlos 35950 (SunSh 50 Cighe

2 S Je e &) (Pl Js 4 Sisie Gl 352y e Sl s a5 1z Cenl bl jo iy sl Jlos @ Sighe )
Slye 53 el g rese (i 53,5 Sla SaSh ;5 g ez g e hler jo el aS oul (5155 e close (leys o)l
Sy dalys Cogie SYL Sz L olyes (SaS YL Suld g 2l (oS g Jee (SYsb Do gl 0 STl

Sl g Cuwgy 4 Sgue el @l (xhaw Sighe Ceal e Sl g yes JleaTon Xl ey (Shes Sl (relan Cishe 3l 3 Y
50 el mslis AligS (6 185 . JLis 4 xbaw pintrack slacisas 059 45 .09 cod (S 2 SIS Cely g ol gl 15
215 S enlinSid g 4056 5 4 050 o Jhoe S o 5 (557 g bl el Vgona Jhoe Sighe « Jlia
S o S8 o] areis 4 MR (31,5 giges

CuiS st 3l g 3)lge ol 5o Ysame a3 poilen | orba igie 31,58 4l sl oo S5m0 AB ey b el Cigie ¥
Ot WIgiso (GBS gigm WIS St (sl ] 095 00 apog Glanaily (505 g el S T 5 9500 At o
5k el wlgioe a5 L 098 (2l s b I o)l y0 oo il poilen adlogd BB 51381 (S SIS g pgiles
S i Cisie S 5 05 o35

Sighe aziliz gb oo Loy 639 AB 5 (> (698 g Sk g plad 20 bl genlaSd 52 )0 (095 (hes Sigic ¥
b dalgs plnil Soghe Sgns 5l e Gy + hiles @ap + JBRS]) pled o aBL pglie Sleys SS9 n cnl @

53 0lays 535 cor Sl o JLis @ Hie) 080 &) ugrag pow odlyg sl o Sl ams bl lgiicn Ly o Cigie O

Al oo Sogae SSALy, Sy (5,9 AB + spacer ass + Jle blug za,m + Hledy po 5)les oyl

g (Sl o Chgac
w‘oo;fuos‘)opfw)j‘)‘..\.uwj.a.cd.m;)In).vu.‘il.slaMujmb)?fjJ&uMMUg@MngBJQQLL&‘\
RV PPNV

gdise pll Glods 23 9 98 5 S 9 515 Aoy (s Sl 9SS (g Ol BAB 5 lowdly (ol Cigie ;o ¥

YA



PP Jrad
Section 23
Tachdjian

JUb SISl gf g g0 sldCdgis
(Ll20)

(aigleo = JU> ¢ 5) dosdo

Ol 35 g Al 590 L2al381 b aS 00 00y pglie CA-MRSA Caws 4 slacigie 10 So5glgmnin| cinds S sl slo Lo j0 .
Lol ol yor Jiabl )0 bpuslS )| Lo 4 i DVT (6 591

)95 o 0T iyl ed Gl e el 11550 plasl sl eolaiul el g roge 0,0 Jlbl o Cosae b Sl el oy sasls Y
S5y ) ol U wls as e oo S slog i adsle Jgae Ql)Lw%j S (T>YA ‘©) arsl alils 352 jui 0 )5
Oleys e (Physeal injury) o, asis comsl 4 S b oS Col S35 50 Codingiinl aid iy >l o £585 caulis (540 )l
Dilad )5 18 50 VFY s Sae w56 BTL
S ol ahals sy 5 cal (Sl YY) (S § Jlg> 50 (ALL) ol> Seitadligad) omwg) 30 S ol 5055 50
N WOX S P -5 Y P FRUWISNEL G| B L SRR WP UC IS OU | L g [P VX o FRGIPWSP VR 4 L W) B { P=YCRCS VO 4 L W) SN PO DOV
adsl SlislesT jo S0sS (pl 0 lge (55l ,o (bONE Pain) aas o 7, ALL o sl ylsseinl Cangr 15 9 5, Y 900 JUIS 5o
Cenlg 3 bl i (abls 353 comg) dy S olS 8 0gd se LAl p3U el a5 WOl Sojglgilen maly Ml
25 L5 Slagi sl Gl (bl ) ) 055 oo |y el Lo (PBS) (amo (55 sl (28 (g
onl el jie cemgm b 05355 ol comyd ol A s SesT slbcamsid plo 5l cadl 3l 4 ol
D9

b&;ij%,a;)udu)odeﬁ)m&.wloﬁww%&&;%fg)uswjmlww&c,&bm@f
S S tigas plal () Lxl e dnogs s 503 51,90 (LS a5 > csls ad 501y Tl o lgen .ol lody 120 g gbgonds
g o3 ookl b oolu yoewgy ol 05 s Jlo )l o5l mSL ClS diges oS Cenl glej les jo lgseisl I FNAL
ol 00l Codiogiinl 4 SoSie SogS Ve a0 Kide 0590 S LS 4 i (11-guage) lsseiwl jie g g

Seiloyd 5 gy grely 45 058 sod Jlo )| 50 ClS digel S 5 CanndlS AB Laid Codisgiinl adsl J>lie j0 S0gS S 0 0

3,5 hgel 3 1, 508 slaaseas wls 55 8 l5e cnl 5o Jy el (areas saSanl by 4



FIGURE 23-2 A, Anteroposterior radiograph showing a lytic lesion in the proximal femur. The patient had a 2-month history of pain
and an elevated erythrocyte sedimentation rate. The permeative nature of the lesion suggested a neoplastic rather than an infectious
cause. B, Axial magnetic resonance image of the proximal femur demonstrating a large soft tissue mass posteriorly. Biopsy confirmed
the diagnosis of Ewing sarcoma.
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FIGURE 23-4 Deep soft tissue swelling is noted over the distal fibula on the initial plain radiograph (A). Subsequent magnetic
resonance images (B and C) confirm distal fibula osteomyelitis with a subperiosteal abscess.
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