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Onset: usually adult; increasing
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insulin (late)

 Circulating islet autoantibodies

(anti-insulin, anti-GAD,
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N\o islet autoantibodies

E;abenc ketoacidosiglin

absence of insulin therapy

Genem:s

Major Iinkageto‘ MHC class !l
genesjalso linked to ‘
polymorphisms in CTLA4 and
PTPN22, and insulin gene
VNTRs

Pathogénesis‘ |

Dysfunction in T- ‘
agd regywlau?n leading to
breakdown in self-tolerance
- ‘W
to islet autoantigens

Pathology -

Insulitis (inflammatory infiltrate
of T cells and macrophages)

more common

o HLA linkag3; linkage to
candidate diabetogenic and

obesity-related genes (e.g.,
TCF7L2, PPARG, FTO)

Insulin resistance in peripheral
tissues, failure of compensation
by P cells
e,

Increased blood insulin (early);
normal or moderate decrease in

ﬁonketotic hyperosmolar coma

S i - " "
@:gEII depletion, islet atrophy

HLA, Human leukocyte antigen, MHC, major histocompatibility complex; VNTRs

varidble number of tandem repeats.
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o g from the reducedproductivity of individual

~ cose is normally maintained in a very nartO" S
, ia A i 120 mg /d). According to the ADA and WHO
mng f fia for diabetes include the following'  H=
2. Ararea - oma glucose 2126 mg/dL r
% ;;asrilc (}J\m plasma glucose >200 mg /dL (in @ patien! wilh |
yperglycemic signs, as a-i%ussed later
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| All tests, except the ran(’ion.l blood glucose test in a patient
with classic hyperglycemic signs, need to be repeated and
confirmed on a separate day. If there is discordance between
two assays (e.g., fasting glucose and HbAc level), the result
with the greatest degree of abnormality is considered the
“readout.” Of note, many acute stresses, such as severe
infections, burns, or trauma, can lead to transient hyper-
glycemia due to secretion of hormones such as catecholamines
and cortisol that oppose the action of insulin. The diagnosis
efes- es persistence of hyperglycemia following

’ lucose >200
A 2-hour plasma g >200 m | |
3. glu'co'se tolerance test (OG"[*D with C;L dur‘m an oral

ute illness.
 (Lyedrab /‘ of dysglycemia that often precedes
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the following:
y f‘,, agh ‘PlaSma glucose betwee
Impaj : e |
i Web@een 140 and 199 mg/dL
fﬁllowmg a 75-g oral glucose tolerance test ,
3., - icose tolerance’ ), and/ o1
S bin

n 100 and 125 Eg/ dL

petween 5.7%

ndividll’dls w

jabetes © B
rt dldbA % | l‘.,\milV hlSl(n)

ver b years,

: Many as one-fourth of 1

B .1 3 slop OVE

Matu;

H

Pancr

Panci
Tyst
% MH:‘,H |



¥

St AI1CSE INCIUGC S =
bilirubin (cholestasis), as well as pallooning, a change M ke |
by cell swelling, cytoplasmiC clearing, 'dt)d clumping |
intermediate filaments, which wher Pr(‘)mm(‘n;{ may for, |
Mallory hyaline. Ballooned- ocytes are a hallmark %
\ o |
Table 18.1 Labo valuation of Liver Disease

Hepatoc Cywsolié “hepétocellular ‘enzymes®
B S [ Serum aspartate aminotransferase (AST)
/ Serum alanine aminotransferase (ALT)

/ Serum lactate dehydrogenase (LDH)

B i

Biliary excretory @Ormally secreted in bile’
Serum bilirubin
‘< Total: unconjugated plus conjugated

Direct: conjugated only
Urine bilirubin
Serum bile acids
Plasma membrane enzymes (from damage to
bile canaliculus)*
Serum alkaline phosphatase

/;>§ Serum Hmepﬁdas (GGT)

y it ]
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& |
Serum ammonia® , '\
Aminopyrine breath test (hep2® |
| it demethylation)®
ised in liver disease.
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Bm {ectasis is a disorder in wluch%w[h
muscle and elastic tissue by inflammation stemming Trom
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pus erythematosus, i ' _
the postiransplant setting (chromc rejection after

tfﬂmplant and chronic graft—versus—host disease after
matogoietic stem cell transplantation).
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ned associations, in ere appears to be dys
functional host immunity to infectious agents
chronic inflammation. ?,
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Cigarette smoke predisposes to chronic bronchitis in
sove.ral ways. Not only does it damage airway-lining cells
leading to chronic inflammation, but it also interferes witl’\
the ciliary action of the respiratory epithelivm, preventing
the clearance of mucus and increasing the risk of infection.

@) MorpHOLOGY

Grossly, there is hyperemia, swelling, and edema of the mucous

membranes, frequently accompanied by excessive mucinous or

= \ . . ; .

mucopurulent secretions. Sometimes, heavy casts of secretions
i W R e

and pus fill the bronchi and bronchioles. The characteristic
microscopic features are chronic inflammation of the airways
(predominantly lymphocytes and macrophages); thickening of the
bronchiolar wal-due o smooth muscle hypertrophy, deposition
of extracellular matrix in the muscle layer,and peribronchial fibrosis;
goblet cell hyperplasia; and enlargement of the mucus-secreting
glands of the trachea and bronchi. Of these, the most striking
change is an increase in the size of the mucous glands.This increase

can be assessed by the ratie-of the thickness of the mucous gland ,
‘ all between the epithelium and =~

the cartilaée_(Reid_index). Jhe Reid index (normally 0.4) i
increased itnchronic bropghifis, usually in pmpommty
and duration of the disease. The mucus plugging, inflammation,
and fibrosis may lead to marked narrowing of bronchioles, and

in the most severe cases, there may be chliteration of lumen gue ‘i
Wﬂliﬁs obliterans).The bronchial epithelium

may also exhibit squamous metaplasia and dysplasia due to the
rritating and mutagenic effects of substances in tq?aé:@ smoke.
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m.d——ﬂ—&df IgG, other lgs, and/or
i uplrermese complement in
7 B e U immune complex
% UL 2N mediated GN; or no in immune 'S,(&CS\S’ /Y" I
— deposits in ANCA complex Mb‘é‘p o
. : mediated GN prediated Pt
/Membranows ) | [\ Nephrotic situ immune illary wall Granular IgG and C3; Subepithelial
@, syndrome complex PLAR thickening diffuse deposits
) /r I antigen in most e
J‘ﬂ} ! cases of primary
) . £ disease
i Unl zloss of Normal; lipid in tubules Negative Effacement of foot &
% syndrome glomerular e FOCESSEs; NO
polyanion; i
e { podocyte injury — %
sgm' i Unknown Focal and segmental Focal; IgM + C3 in man
m , : lation sclerosis and hyalinosis cases
#V1 non-nephrotic nephropathy ‘ epitheta
proteinuria Plasma factor (1); denudation
v = POdOCYte inlu_ry e s L PR e
B S jmmune complex Mesangial proliferative or  1gG ++ C3;Clq++C4 Subendothelial } \le o
: Aephrotic = . o membranoproliferative e T o /)(?V ke
g : 7 o™ :
= (MPGN) \ syndrome patterns of r A g
- e ) g i praliferation; GBM A
' R e\ 3 thickening; splitting
T e et S R ; s e O o a—
Dense-deposic  Her uired or genetic Mesangial proliferative or C3;no Clq or C4 Dense deposits
: Chronic renal &ﬂ_r_—'f’ ysregulation O membranoproliferative
failure ‘ " the alternative patterns of
) “Zomplement proliferation; GBM
Kt pathway : thickening; splitting il ool ;
‘ 7 kn;wn ocal m IgA + IgG. IgM, and C3in  Mesangial and
b mm i A - prolife tive mesangium aramesangial
~ hematuria er ﬁmﬁggephriﬁs; dense deposits
( Proteinuria Esangial Widening

ANCA, Antineutrophil o

fasmic antibodies; GBM, glomerular basement

membrane.
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The male genital tract

Table 21.7 Pathol
: ogic Classificati fC
Testicular Tumorsg T
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N
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3, stpubertal
s Teratoma with somatic- type 'malignancy
NV Nonseminomatous germ cell tumors of more than one histologic type
t Mixed germ cell tumor
n Germ Cell Tumors Unretated t ‘
e in Situ * -
Bp .n atocytic tumor
e 7” Ter _ eubertaltype‘ TC«WWM(“%M'J’&(‘Z
s. .............. V ..... jé ()
2 and olk sac tumor, prepubertal type “
‘ Sex Cord-Stromal Tumors e |
iC Pure tumors

Tumor Containin? Both Germ Cell and ‘ng‘“
Cord-Stromal Elements e

Gonadoblastoma
/

—lzrom World Health Corganzation (WHO): Histologic Classification of Testicular
Tumors, Geneva, 2016, WHO.
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‘ Thyroid
8s. The ¢

adjacent parenchyma an

: : E

may contain of fibrosis and calcification and e ek crnorS
! . St

The cut ¢irface sometimes reveals papillary focj| thay Poir?t .

. ¢

Papillary microcarcinoma | defined 5 -
otherwise conven . ' , but less thap | =
i“n__.size.As stated earlier, they are considered Putative precijps,,
lesions of more typical papillary carcinomas.

The microscopic hallmarks of papillary neoplasms include the
following (Fig. 24.19):

* Branching papillae having a fibrovascular stalk covered by 2
single to murtiple layers of Wt
n%ﬁ’?ﬁfﬁ?ﬁu‘rﬁme papillae” consists of
well-differentiated, uniform, orderly cuboidal cells, but at the
other extreme are those with fairly anaplastic epithelium
showing considerable variation in cell and nuclear morphology.
When present, the papillae differ from those seen in areas of
Masia in being more complex and having dense fibrovascuar
cores.

uclei with finely dispersed chromatin and an optically clear or

pPtLappea ;‘"‘-"‘1"':‘ designation ground-glass
han Annie eye &1 An addition, invagimations of

'€ nusear_membrape=hay—give the appearance of-nuclef‘r

clusions (“pseudo-inclusions™) or grooves. The diagnos®®

_Pag noma can be made base ,

=ear features, even in the absence of papillary arc ftecture

\centrically calcified structures termed psam

often present, usually within the cores of papillae.These




structures are almost never found in foll
carcinomas, and they are a strong indi Cular ang

. Medy||
; Cation th ary
. at f
. papl"a")’ carcinoma when Present in Mhacnt ”the lesion ¢
material. “0dle aspiratio,

P

+ Foci of lymphatic invasion by tyme, are often
s 1 : Fese
involvement of blood vessels is uncommO”’Partiqn;,y ent, byt
N smallay

i tastases i .
lesions. (e djacent cervicy| lymph nodes o
up to one-half of cases.  occur i

There are over a dozen histologic variants
that can mimic other thyroid lesions or harbg

r distinct prognosti

: gnostic
snost are beyond the scope of this book. The faif
| vari as tall columnar cells with intensely eosinopk','lij
goplasm. These tumors tend to occur in older individus/. and’

have-higher frequencies of vascular invasion

i T i /
- id ; b ), extrathyroidal exten-
sion,and cervical and distant metastases than conventional PTC

f Papillary carcinerma

cell variant papillary carcinomas almost Always harbo@ ~
mutations, and often have anslocations as well. The

co-occurrence of these two aberrations may contribute to the®\
aggressive behavior of this variant.

An unusua| diffuse sclerosing’ variant of papillary carcinomz
occurs in younger mdividuals, including children. The tumor has
2 prominent papillary growth pattern intermixed with solid areas
containing nésts of squamous mataplasia. As the name suggests,
there is extensive, diffuse fibrosis throuéhout the thyroid gland,
often associated with a prominent Iympﬁ:?ytic infiltrate, simulating
Hashimoto thyroiditis. Lymph node metastases are present in
#mpstall cases. The diffuse sclerosing variant carcinomas lack
SRA Ainslocations are found in approxi-

TC has the characteristic nuclear
Pl liE : yMma and an almost totalll follicular
: own
fm mentioned earlier, genetic ses have ;fs\tmct
encapsulated follicular variants of \PTC harbor :ready

g abnormalities from conventional PTCs. As 3

: : id cancer
»encapsulated follicular variants of papillary thyroi€ <&

: ive follicular
nvasion are desighated noninvasly nd have a
a with papillary-like nuclear fea%

ors
ence or metastasi .
Areef, int of papillary
. ~~orred to as invasi lated follicular varian
~——_"80 1o as invasive encapsulated fo
" s ve encapsu

[eea inoma.
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Osteosarcomas are bulky, gritty, gray-white tumors that often

- contain hgmorrhage and cystic degeneration (Fig. 26.24). The
tumor frequently destroys the surrounding cortices to produce
soft tissue masses, spread extensively in the medullary canal, and
replace hematopoietic marrow. Tumors infrequently penetrate
the epiphyseal plate or enter the joint, where they may grow
iong tendoligamentous structures or through the attachment
site of the joint capsule.
~ Osteosarcomas demonstrate’.ieomorphism, large hyperchro-

Matic_nuclei, bizarre tumor giant cells, and abundant mitoses
MUdi"g abnormal (e.g.,(t_ripgm; “Extensive necrosis and
Mm are also common. Diagnosis of osteosarcoma
"quires the presence of malignant tumor cells producing unmin-
Sralized o r mineralized bone (Fig. 26.25), which is typi@”)’
'Ne and |acelike, but can also Jorm broad sheets or primﬂe
Jrabecylae. Neoplastic cells can also produce cartilage; if abundant.
UCK tumors are classified as chondroblastic ostew-
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Gastric Adenocarcinoma
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Adenocarcinoma is the mﬁsfmm-mﬂlgmq of the
stomach, comprising more than 90% of all gastric cancers

As discussed in more detail later, gasts BROCArCINOMa is
separated morphological rigle
to form bulky masses, an&
thickens the gastric wall. Early symptoms of both fypes o
ggric adenocarcinoma resemble those of chronic gastriti
and peptic ulcer disease, including dyspepsia, dysphagi
and nausea. As a result, these tumors are often discovere!
at advanced stages, when symptoms such as weight los

anorexia, early sati i - mi
and hemorrhage appear. . R a1
/



States Decreased gastric cancer incidence ;
ted to reduced rates of H. pylori inf iy

es to intestinal-type can o
et p cers. Other environ-
tary _f?gtqrs, including decreased consumption
v s such as N-nitroso compounds and
;ecause of the reduced use of salt and
.J‘ Apreservation) and the widespread avail-
geration may have also contributed to the
ence. Consistent with an environmental,
etic, cause, migrants from high- to low-risk
1 the risk of their original country, but their
ave gastric cancer rates similar to those in the
ry of residence. N 5/ 711 58

the overall incidence of gastric adenocarcinoma
of the gastric cardia is on the rise. This 15
ted to Barrett esophagus and may reflect thet
dence of chronic GERD and obesity. qon§15t€il}1

shared pathogenesis, 835" B
ind distal esophageal adenocarcin® e
R :or, and therapet™
logy, clinical behavior,
€08 @ron” 0T S taf
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» majority of gastric cancers 4,

| genesis in
Y associated
1 the tumor

e -identlfled in familial gastric can ot hereditqy

At el ancer have prow: Yr
in e Provideq
ne arcing

3th3 into mechanisms of
O i dases. amilial gastric cancer is stro,
e vl By T ] iy )
" nae Joss-of-function mutatic P
ene CDH1, whi ey
:e : y W ich encodes the cell . :
PP 5 cadh T GIEE sved iﬂChapter7) o adhesion
| PO = CDHI are also | + 1085-0f-function
Lutations in CDEL pr.esent in about 50% of qp(,r,,,d‘
astric tumors, while E-cadherin expressior i
Sl - . 3 e oolO0N 18
v Msed in the remainder of diffuse tumors
rmeth latlon and silencing of the CDH |
cadherin loss is a key step in the develop-
se gastric cancer. CDHI mutations are also
oradic and familial lobular carcinoma of the
diffuse gastric cancer (see later), tends

:-“‘s‘fzs-ddated)”‘it« mutation result
, via the/Wnt pathwa “These include
ns in the ac en polyposis coli
or gene.and ain—of—functian muta-
g " catenin/Other genes commonty

chion mutations or silencing include
B_signaling (TGFBRID, regulatwi':
[ cell cycle control (CD KN 3‘;4.‘- all
in more detail in Chap ter 7. FA [‘“
1€ APC mutations have an 11‘1}‘1*&159?:
, gastric cancer, particularly in those
Variants of pro

u‘ée{ il .
: al'eﬁs 11ke ]apan' \ e
¢ T JL-1 receptor °
P as IL-1P af\d i those Whe
.y of gastric cance = | o ounc
s gonetic P2 T o
0 Other asso™ }
’51‘1' Sk'ancer . discusse



and n Chapter 7
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Gastri , 3
ana;t:; ::Iearr\\:c:::g':m?s are classified accg:dirf; tSo theirf::;;g por,
carcinomas occur inof;\c mOrp.hologY‘ Most distal gastric adeno-
involved more often the gastric antrum; the lesser curvature is
with an inwer curvature. Gastric tumors
17.18A) and are commorpholo y form bulky tumors (Fig.
posed of glandular structures (Fig. 17.19A),

while cancers with a diffuse infiltrative growth .

|7.18B) are typically composed of signet-ri e
re typically composed of signet-rin

Although they may penetrate astric_wall,-intestinal-type Jr

adenocarcinomas frequently grow along broad cohesive fronts
. . \ . -
to form either an exophytic mass or an ulcerated infiltrative

gkl ')Ytumor.The neoplastic cells often contain apical mucin vacuoles,

v vwa 7

S
1C

and abundant mucin may be present in gland lumina. In contrast,
diffuse cancers permeate the gastric wall as small clusters and
individual discohesive cells due to the absence of E-cadherin.
These cells do not form glands but instead have large mucin
vacuoles that expand the cytoplasm and push the nucleus o the
periphery, creating a signet-ring cell morphology.They be mlstaklen
for inflammatory cells at low magnification. Release of extracellular

T . |




mucin in either type of gastric cancer can result in formation of
large mucin lakes that dissect tissue planes.

A mass may be difficult to appreciate in diffuse gastric cancer,
but these infiltrative tumors often evoke a desmoplastic reaction
that stiffens the gastric wall. When there are large areas of infiltra-

tion, diffuse rugal flattening and a rigid, thickened wall may impart

2 eather bottle appearance termed linitis plastic (Fig. 17.18B).
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Intestinal- and diffuse-type gastric cancers are noy Similg

in many regions.

The depth of invasion and the extent of nodal apg
distant metastases remain the most powerful prognostj;
indicators in gastric cancer. Local invasion into the dyo
denum, pancreas, and retroperitoneum is common. In such
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2. Risk of papi
. 1llary carci i
b b 4 inoma increases with age; thus, it i
postmenopausal women ge; thus, it is more commonly seen

{i, IBROADENOMA V\oy\“ Comima nn Pwne, w\ex\/orowsd !Se/m"gw

A. Tumor of fibrous tissue and glands (Fig. 16.3)
B. Most common benign neopl o
P - d/{gs » plasm of t}}e breast; usually seen in premenopausal
’ charge, poun, o 9 cale] cadond
C. Presentsasa well-circumscribed, mobile marble-like mass » %"“‘b
D. Estrogen sensitive—grows during pregnancy and may be painful during the

menstrual cycle

E. Benign, with no increased risk of carcinoma
Q?eﬁ&'mwo oo sel | Cﬂ/\,,_————j—

white nedullay ot
A.Cgcf-@bt wolob €79,

] Liepd Like)

1V, PHYLLODES TUMOR M4Q’5 o CO’M"”"“ vV f . .m;"’—_ﬁ‘

B Fibroadenoma-like tumor with overgrowth of the fibrous component; characteristic ZC i u&“”
Fig. 169 Sl QW’“ :

Jeaf-like’ projections ¢ seen oD DISRS




These tumors are termes "biphasic” ‘ause they 3'113() in.,(':lu de
« iRt epithelial compOnent, te projrieratio of
~which may be sh’mulat(?d by growth factors elaborated by
go the stromal cells. Both flbr()a(.k‘no .. Odes tumor
ME A . driven by somatic mutations W) component
(ﬁ* of a multiple protein complex call@ ifator that links
;*"’“‘n RNA polymeréxse 1 to specific DNA-binding transcription
'~ factors. It is no doubt not coincidental that the other tumor
that is strongly associated with MED12 mutations, uterine
leiomyoma, also arises from stromal cells within an organ that
is responsive to female sex hormones. Perhaps, by deranging
mediator function, MED12 mutations alter the expression of
sex hormone-regulated genes that control the proliferation
and survival of certain types of stromal cells. In contrast,
interlobular stroma is the source of the same types of tumors
found in connective tissue in other sites of the body (e.g.,
and angiosarcomas), as well as tumors arising more
commonly in the breast (e.g., myofibroblastoma and fibrous
tumors), and consist only of stromal cells.

roadenoma

Fibroadenoma is the most common benigﬁ tumor of the
femalﬂe breast. Two-thirds of fibroadenomas harbor driver
mutations in MED12. The pathogenesis of the remainder
is uncertain.

A AL

Fibroadenomas R :
that replace most of the breast. — ‘“”“?b:s |
in young women and R pavbie
r—!—» i Im § calcificati wlbehnciset ,,MW(FI@%%AT :
circumscribed, rubbery, gray o e
‘, /7 mding ti : . ’ ‘ q o lea TSRtam i ’b'utgn abQVe _r;
epithelium (Fig. 23.238). The delicate and often ‘.‘*W’;'*M by (
resembles normal intralobular stroma. The ep "‘m ' stroma d
surrounded by stroma (pericanalicular patter, )@r .

and distorted by it (intracanalicular pattern) (| 23 1
women, the stroma typically becomes densely hyafies. % " ©ldef
Tepittielium SHOpNIEY S £1 e B R n"dth;l/e




Mdes Tumor

Phyllodes tumor, like fibroadenoma, arises fropm ;,
stroma but is much less common. Cl/stogarm,r: Ml
a _-e;lzj,o used for these lesions, but ph?lrl):}lm.adeg“
is prefer od, §ince most behave in a benign fasl{io:\e: t;m
C Like fibroadenomas, the nmj())rity of phvrlllosr:
ve MED12 mutations. Benign-appearing pl{vllod;
1~2have only a slighl propensity to recur offe
mutations and few other genetic changes :
mors that display mali gnant behavior are mr
ave mutations in additional genes, such as TEX
at encodes telomerase. )

|
|
1
k&
1
|

T G TR .
K T e =
2 B T f:'-- ~ b -
SEs Ly ﬁ i7J: 3 )

al | ‘ .-‘/7: 7: : p 1

107s are detected ag-patpable ™™ wm:: ;
Mmography. The tumors vary in sze :,rroeast
assive lesions involvin enti’® ¢

*‘ p Mb_gliprotrusions (Phy’ : ﬁﬁ"g
!: the PMcW—PLZ :S dwse

.-« ) (Fig- 23.24) In some tum




e.This growth pattern also

Ma\ign

- ’ Or mef

seen in large fibroadenomas and is _not an breast

i snancy. Phyllodes tumor is distinguished from the br

the basis of hlgher cellularity, higher mitdtic temic
Sleomorphism, stromal overgrowth, and infiltrative type,
E —;‘r-*r benign) 1esions resermble fibroadenomas but with
: and are mitotically active. High-grade (malignant) w i
Z ' be difficult to distinguish from sarcomas. othe
s ey pres

pre

| m ski

tumors present in the sixth decade, 10t020 to
the peak age for fibroadenoma. Most have M‘
. gn) Cytologlc features; these occasionally — Ir
> lllt do not metastasize. In contrast, border

T 1ld. ﬂnu N €

mors often ‘
are treated with wnde,a«;sxen\()r f
) shatic spread is rare
N1 . ,5!! ’rﬁe

' igh-orade = secTo distant hema-
stases lnabout one—thlrd of cases. Only the

b

L4 - A



3.1 Epithelial Breast Lesions and Risk of Developing
asive Carcinoma

Relative Risk

‘ | (Absolute
Pathologic Lesions Lifetime Risk)®

Nonproliferative breast changes (mild 1.0 (~3%)
" hyperplasia, duct ectasia, cysts, apocrine
metaplasia, adenosis, fibroadenoma
without complex features)

" Proliferative disease without atypia | 5-2 (~5%7%)
— i .
sclerosing adenosis, complex sclerosing

lesion, fibroadenoma with complex
L v R e

B eass with atypia 45 (~13%17%)
(atypical ductal hyperplasia, atypical
L ——

Carcimoma in situ (lobular carcinama in 810 (~25%-30%)
situ, ductal carcinoma in situ)

———E——
2 . : : (o)
*Relative risk is the likelihood of developing invasive cat.‘cmoma comParedo;
women without any risk factors. Absolute lifetime risk is the percentage
women expected to develop invasive carcinoma in the absence of an
intervention.




\N\? Small intestine and colon
A T

Table 17.8 Features That Differ Between Crohn Disease
and Ulcerative Colitis W o

Crohn e OVN YOV
Feature Disease Ulcerative Colitis
/00"'" region fleum t colon Colon only vt L™
aDistribution Skip lesions Diffuse
Stricture Yes Rare
Wall appearance Thick Normal * g aded

Lk = )

m me ad to mMucosa ( not 2 a
Pse Moderate S ool )
MW f(a%’hﬂ-»ﬂfw‘ ' . : va,q/bn@‘/ C
" Olcers Deep knife—like Superficial, broad-based oy
. sl ! v "9 g
Lymphoid rncuon Marked Moderate i
| s s | 3 e e
 Fibrosis (21%  Mild to none " ol
AT R AR e "“""-“'”'"'F" e one

~35% No

All features may not be present in a single case.

+ 1™ : ok
¥ s 1 . as Mabhee mnlontial explanabions




5 Classification of Vascular Tumors and

‘ le gk
csl :"-.:mop.l_ike Conditions
10,
50 Benign Neoplasms, Developmental and Acquired
Conditions x
u Hemangioma
/a Capillary, hemangioma
or avernous hemangioma
—
" -
l :
n mple (capillaryLI\ymphangioma

erus mphangioma (cystic hygroma)

NEVYUS flams AS
Spider. telangiectasia (arterial spider)
_ Hereditary hemorrhagic telangiectasis (Osler-Weber-Rendu diseas

LA -
.

ular proliferations
pie is

‘ ‘ﬂgdiate-Grade Neoplasms




Right-to-Left Shunts

Clinical Features
/SDs th ifest in the pediatric age group

al cardiac anomalics Stic h The diseases in this group cause cyanoeic -
- Cyanosis eqy)

Yin Posty

are ds?(x‘:.ztcd with other ¢ nn‘s:vm( : » \ : .
as TOF; only 20% to 30% are isolated. Conversely, l.I a VSD life (cyanotic .CHD). TOF, the most COmMmon ;

s first detected only in an adult, it is usually an isolated and TGA are illustrated schemali(any n Fi(m In this e

defect. The func tional consequences of a VSD depend on include pergistent truncus arteriosus mcg- 12.3.Theo

foct and whether there are associated total anopdalous pulmonary Ven(,us’m“‘:;&‘;(i) dhsgsm'

M. Note

the size ol the de

n’ght«xda\i malformations. the names of all of these conditions start witha T

Thus, large VSDs cause difficulties
virtually from birth smaller lesions are generally well toler-
ated for years and may not be recognized until much later
in life. Moreover ap}er\iIndtel_\‘ 50% of small muscular e four cardinal features of TOF are (1) VSD @

VSDs close spontaneously. Large defects are usually mem-  of the right ventricular outflow tract {subpulme .‘..
branous or infundibular and they generally cause significant (3) an aorta that overrides the VSD, and (4) right vent 0

left-to-right shunting, leading to early right ventricular Tryp_ertroghy (see Fig. 12.5A). The first three fea
sion. Over time, large embryologically from anterosuperior displacement of

Tetydlogy of Fallot

hypertrophy and pulmonary hyperten
unclosed VSDs almost universally lead to irreversible  infundibular septum, and the right ventricular hyperiro
pulmonary vascular disease, ultimately resulting in shunt  is a second \ ure overload.

reversal and cyanosis. Surgical or catheter-based closure of
asymptomatic VSD is generally delayed beyond infancy,
in hope of s closure. Early correction, however,
must be performed for large defects to prevent the develop-
ment of irreversible obstructive pulmonary vascular disease.

Patent Ductus Arteriosus
erd arteriosus arises from the p n‘o: Y
joins e aorta just distal to the origin of th”1elTs . k%
SrteryDuring-mtranderine life, it permits blood Tlow Teem—

/

[TDClaV

¥
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Table 13.4 World Health Organization CJ

assificat'
Lymphoid Neoplasms on of

1. Precursor B-Cell Neoplasms

B-cell acute lymphoblastic leukemia/lxmphgm a(BALL) A, ¢
ll. Peripheral B-Cell Neoplasms

Chronic lymph&gytic Jeukemia/small lxmp.hm.)cﬁ;.whoma C iy

B-Cell prolymphocytic leukemia
Lymphoplasmacytic lymphoma

Splenic and nodal marginal zone lymphomas
Extranodal marginal zone lymphoma
Mantle cell lymphcma

Follicular lymphoma

Marginal zone lymphoma

Hairy cell leukemia
Plasmacytomaplasma cell myeloma

Diffuse large B-cell | mphoma
Burkitt lymphoma

Iyphom (FALL) A4 ¢

[arge granular lymphocytic leukemia
- Mycosis fungoides/Sézary syndrome
Peripheral T-cell lymphoma, unspecified
large-cell lymphoma
noblastic T-cell lymphoma
y-associated T-cell lymphoma
-like T-cell lymphoma
enic Y0 T-cell lymphoma
ia/lymphoma
ell lymphoma

homa

Rest from Dr. Fahad's Notes

or




unophenotype

: d occasional diagnostic RS cells;
background infiltrate composed of T lymphocytes, eosinophils,
macrophages, and plasma cells; fibrous bands dIVIdI

areas lnto nodules. RS cells CD |5+, CD30+; usuall

equent (pononuclear and dlagnosu RS cells; backgr

S, P

Typical Clinical Features

Most common subtype; usually stage | or I disease,
frequent mediastinal involvement; equal occurrence
in males and females, most patients young adults

8 50% present as stage Ili or IV disease;
greater in males than females; biphasic
ing in young adults and again in
55

e greater in males than

hseen in older adults
: ‘ common in older M @
and people in low
often presents Wit advanced disease

ﬁ;s with cervical or axillary
 mediastinal
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\ ble 15.9 Hi ic Classification of Malignant Epithelial

\'§e‘ \y Y8Ry N 3 3 ,/_,Z/,. ‘/.///,//////

var, Ticropapillary, papillary, solid (according to predominant

9 : mucinous)
;
’ .
! R - , oo e Q0000 ’ h'"
A all cell carcinoma
/ Combined small cell carcinoma
5 [arge cell neuroendocring carcinoma
g C3mbined large-cell neuroendocriné carcinoma
( Carcinoid tumor
, Typical, atypical
] ’ G
T
b
a v
t Lie nes véd /)xHMn Couy™®
d 'a. o+ () ’ 2)

+ph ’ ' carcinoma, carcinosarcom
wad i‘:°m°" phic, spindle cell, giant cell arcinos 3
wdymY pulmonary blastoma
Others such as lymphoepithelioma-like carcinoma and NUT carcinoma

 [Salivary gland-type tumors
W nowi4)
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away wom Ii.

Adenocarcinoma in situ (formerly called bronchioloalveo-
lar carcinoma) is a lesion that is less than 3 cm in size and is
composed entirely of dysplastic cells growing along pre-existing
alveolar septa.The cells have more dysplasia than atypical adeno-
matous hyperplasE and may or may not have intracellular mucin

(Fig. 15.42).

Adenocarcinoma is an invasive malignant epithelial tumor
with glandular differentiation or mucin production by the tumor
cells. Adenocarcinomas grow in various patterns, including acinar,
epidic, papillary, micropapillary, and solid. Compared with squa-
mous cell cancers, these lesions are usually more Peripherally

located and tend to be smaller. The ' '
"y . y*:?trz— histologically from
S dwu@wr?fa Jm



Squamous cell ca

well-differentiated tumors with obvious glanduljar element; (Fig
5.43A), to papillary lesions resembling otl?er paplllary carcinoma; §
- solid masses with only occasional mucin-producing glands 5,
cells.The majority express thyroid transcription factor-| (TTE-| )
Fig. 15.43A inset), a protein first identified in the thyroid that i
%equired for normal lung development. At the periphery of the
tumor there is often a lepidic pattern of spread, in which the
tumor cells “crawl” along normal-appearing alveolar septa. Tumors

/(€3 cm) with a small invasive component (<5 mm) associated

with scarring and a peripheral lepidic growth pattern are called
microinvasive adenocarcinoma. These have a far better

prognosis than invasive carcinomas of the same size. Mucinous
adenocarcinomas tend to spread aerogenously, formin: satel-

lite tumors; thus, these are less likely to be cured by surgery.
They may present as a solitary nodule or as multiple nodules,
or an entl.re lobe may be consolidated by tumor, mimicking lobar
pneumonia. .

Lo-33| -
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Table Main Features of Primary Bi!| !4 ¢ s 3 ;
~and Prlmary Scleroslng Ch°|ang|t|s 4 holangitis \.

_ Primary Sclerosmg

iNgitls  Cholangitis
Age Median age 50 years Medlanage30 ars
Gender * 90% female 70% male -
Associa‘t?d Rogea e Inflammatory bohv;;lwm =
conditions (70%), thyroid disease
disease, U\ '_g e igé :
scleroderma
Slogy w'POSiﬁVE. 65% ANCA-positive; ANA
w ~Variable, AMA typically
positive negative
] 6% ANA-positive
Radiology Normal Strictures and beading of

Iarge bile ducts; pruning

Z; : of smaller ducts

——t .........................

oA
Duct lesion Florid duct lesions; Inflammatory destructlon : a:\;:“
L

loss of small ducts " of extrahepatic and .
large intrahepatic ducts; |

taf
. &&M 4«\':”'0 fibrotic obliteration Of Of ‘pe"f‘i“,‘: f i .
medium and small T &

. C
‘MMN%V:‘ ate’ intrahepatic ducts;
e Ficuar reacton

o smalle | tracts

troph
) ibody; ANCA W
Antimltochondrlal antibody; - ANA, W antibo

e R




al Tate 1S approximately 80%. Yeu

Hepatocellular Carcinoma (HCC)

HCC accounts for approximately 54% of 4
worldwide and is f th : Ay
. . 01.1e o. e most common cancers j;
geographic regions with high rates of hepatitis B infectioy
More than 85% of cases occur in countries in ASTa (southea
China, Korea, Taiwan) and sub-Saharan Africa, where chroni¢

in fectio 1 1S qo‘wg‘u‘:. 70 incidence of HCCin

"

arcr:u:::;;l:;d keed epat,ocyte trabeculae.
can

qch as hereditary hemochromatosis and oy-antitrypsin

deficiency, and alcoholic liver disease. Nonalcoholic fatty
liver disease also increases the risk of HCC, even in the
absence of cirrhosis. Although details are not clearly worked
itis d that the chronic injury, inflammation, and
hat are seen in these disorders

of driver mutations that lead

later). Part of the risk in

to contamination of
ged by Aspergillus
hol and hepatitis
other etiologies,

es, is somewhat "B ©

lion average. ;

d with comple- Figure

o the acquisition Lange by

ne (40% of separate

iptase)  lower-ri

B0% to  Seoul, Sc

mrecuon cauws
B cells that 1S

e




R ———— Lo o il T — WP T

.)hj'-‘ g " i :
t11e liver and bile ducts | 869

60% ol: tumors), and inactivating mutations in 753

60% of tumors). One unusual hiksl'ologic subtype lil‘;;t( U'}fjt EU
occurs in adolescents and young adults in the .équief-»l}
preexisting liver disease, fibrolamellar HCC, -is 5tf<)n (1)\/
associated with a fusion gene that leads to aberrant activ%t%
of protein kinase A, an enzyme that participates in a signaling
pathway regulated by cAMP. )

oo Mok s> X %W/W%
CM,éRPHOLOGY '

Several precursor lesions for HCC have been described. As
discussed earlier, in noncirrhotic liver, HCC can arise in hepatocel-
lular adenoma, especially those with -catenin-activating mutations.
In chronic liver disease, the earliest morphologic alterations that
appear to correlate with the presence of “at-risk” hepatocytes
are called “large cell change” and “small cell change” (Fig. 18.33).

Large cell cha_gge refers to hepatocytes that are larger than

R —————— |
" normal an i leomor _h,ng%uclel,
out an increase in nuclear-to-cytoplasmic ratio (see Fig. 18. 3A).

In small cell change, the hepatocytes have a high nuclear-;;:
asia an

fasmi | 9 mild nuclear hyperchrom |
cytpplasmic ratio an o

“plecmorptiism (see Fig. 18.53B). More ominous are no
wa "N A u\ n 4'4( Ctt’é
bopephitvy - crrT RO

oy £ ot ¥ 4 g %/
! an, N




cells grow in thick plates or trabecula&; pseldoglandular structyre
with bile plugs,or sheets (see Fig. 18.52B).The distinctive ﬁbro|amels
jar variant shows 2 characteristic triad of features: large PO'Y&Onai

cells with granular (oncocytic) cytoplasm

tochondria; vesicuiar a prominent nucleolus; ang

me dense collagen bundles (Fig. 18.55).

S ———————

Clinical Features
The clinical manifestations of HCC are nonspecific and
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124 Approximate Time of Onset of Key Events in

Tab
Ischemic Cardiac Myocytes
Onset of ATP depletion ]S G e

Loss of contractility




,wective Endocarditjs (IE)

’ er

0
 devices can e?lso become infec:ted.0 Al:f;SleglIS\’fand.p"’“h"“‘

ebris gefation

* ° an or ‘
with destruction of 1 v ASMS, often assgc;.
je-a0T1a, aneurys Tying cardiac ; :

(IE is important in limiting idi = tregtmem
~ Traditionally, IE has been classified on clinical grounds
‘-, acute and subacute forms based on severity and tempo
| {rtlecting microbial virulence), and whether there is underly.
Jing valvular pathology. Thus, acute IE is typically caused

‘ of a previousl [norsaheart valve by a highly
Wirulent orgamism (e.g, Stapyloco aureus) that rapidly

foduces destructive lesions. These infections may be difficult
) cure with antibiotics alone and often require surgery;
appropriate treatment, there can be substanﬁ(ﬂ
ity and even mortality. In contrast, §ubacute IE is

erized by organisms with lower Vlr.ulencg (e-g-
s st #) that cause insidious infections of
od valves with overall less destruction. In such f;bf;
se may pursue a vprotracted course of wee

1 cures can often be achieved with antibiotics
1C

: acute and subacute
# ar delineation between aci :
te, a cle deline exist, and many cases fall

iS s not always -
TE aﬁ)ieg the spectrum petween the two forn

ct previously

an infe
can se

' , bnormalities ixhlcrea ‘
4 valvular scarring h'(;;
ent disorder; as RH

Janted by mitral

aeveloping

Y . ) 1 N B A\. [ _..I
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Valvular heart disease -

1ICuspid aortic valvgenerah"f‘ calcific valvular stenosis,
(p rosthetic) valyes e (whether calcified or not), artifi
e 1';1 ves, and congenital defects
“arditis of nati ' .
. . ve but preyiously d;
erwise abnormal valves is ¢ : y
60% of cases

he oral cavi

Lalve prolapse, de

.

aged or oth-
‘'ommonly (50% to
d normal component
CRpaRiSS § I contrast, m re virule?nt S. aureus
commonly found on the skin can infect either

h&}lthy or deformed valves.. esponsible for20% to
_39%(1 cases overall; nota y the major offender
m IE among intravenous drugabusers. Other bacte rial causes

e

Jnophilus, Actinobacillus,  Cardiobacterisun Eikenellg,—and
Kingella), all commensals In the oral cavity. More rarely,
Gram-negative bacilli and fungi can be involved. Prosthetic
valve endocarditis occurring in the 1 to 2 months after
surgical implantation is typically caused by skin flora (S.

. aureus and S. epidermidis); prosthetic valve infections 1 year

) ormore alter surgery tend to be streptococci and S. aureus

(see later discussion of prosthetic valves). In about 10% of

all cases of endocarditis, no organism can b@

the blood (culture-negative” endocardilis); reasons include

prior antibiotic therapy, difficulties in isolating the offending

azent, or because deeply embedded organisms within the

e%ﬁﬁg etation are not released into the blood.
Té%grf(;gﬁong the factors predisposing o endocarditis

S are those that cause microorganism seeding into the blood-

,,  stream ia or Tungemia). The source may be an

' obvious infection elsewhere, a dental or surgical procedure,

s A contaminated needle shared by intravenous drug users,

o  or seemingly trivial breaks in the epithelial barriers of the

s gut, oral cavity, or skin. In patients with val\{e abnormalities,

te or with known bacteremia, IE risk can be lowered by

1l antibiotic prophylaxis.

- Ny TN

o

ly Vegetations on heart s are the classic hallmark of IE;
e ese are friable, bulky, potentially destructive lesions containing
4 fibrin, inflammatory cells, and bacteria or other organisms (Figs.

21)1 12.23 and 12.24).The aortic and mitral valves are the most common
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sites of infection, although the valves of the right heart may also
be involved, particularly in intravenous drug abusers.Vegetations
can be single or multiple and may involve more than one valve;
they can occasionally erode into the underlying myocardium and
produce an abscess (ring abscess; see Fig. 12.24B). Vegetations
are prone to embolization; because the embolic fragments often
contain virulent organisms, abscesses frequently develop where
they lodge, leading to sequelae such as septic infarcts or mycotic

aneurysms.
The vegetations of subacute endocarditis are associated with

less valvular destruction than those of acute endocarditis, although
the distinction can be subtle. Microscopically, the vegetations of
subacute |E typically exhibit granulation tissue at their bases
indicative of healing.With time, fibrosis, calcification, and a chronic
inflammatory infiltrate can develop.

Clinical Features
Acute endocarditis has a stormy onset with rapid onset of

fever, chills, weakness, and lassitude. Although fever is the

most consistent sign of IE, it can be slight or absent, par- /

ticularly in older adults, and the only manifestations may
be nonspecific fatigue, weight loss, and a flulike syndrome.

Murmurs are present in the majority of patients with left- /

sided IE, either from a new valvular defecto froma preesast-
ing abnormality. The modifiedDuke criteria (Table 12.9

facilitate diagnosis of individualswith suspected TE by g
into account predisposing factors, physical findings, blood
culture results, echocardiographic findings, and laboratory
information.

Complications of IE generally begin within the first few
weeks of onset and can include glomerular antigen-antibody
complex deposition causing glomerulonephritis (Chapter
20). Sepsis, arrhythmias (suggesting invasion into underlying

myocardium and conduction system), and systemic emboliza-
tio articwfarly 1ll for the patient. Left untreated; [E
generally is fatal. However, with appropriate long-term (6
weeks or more) antibiotic therapy and /or valve replacérllént,
infgctions involving low-virulence
the cure rate is 9%, and for
ections, cure rates range from

~owever, with infections due to gram—negatﬁ
bacilli or fungi, one-half of the Patients ultimately succumb
The cure rate for endocarditis arising on prosthetic Valves:

is uniformly worse, and valve re | iS comm
. 7 acement is
required. B i Only

Earlier diagnosis and effective treq
eliminated some previous]

of long—standing IE —for
(manifest as splinter or syb
matous or hemorrhagic nontender lesjo

soles (Janewa lesions), subcutaneoy :
of thé digits %M’ and retinasl Egil:)lfshm the_ pulp
eyes g{m > rhages in the

S._viridans)
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Table 12.9 Diagnostic Criteria for Infective Endocarditist
Pathologic Criteria

+ Microorganisms, demonstrated by culture or histologic examination
S — . 4 2 .
a vegetation, embolus from a vegetation, or intracardiac absces

Histologic confirmation of active endocarditis in a vegetation or
intracardiac abscess /

Clinical Criteria

.

* Blood culture(s positivé\for a characteristic organism or persisten
positive for an unusual organis

» Echocardiographic identiﬁcatior(of a valve-related or implant-relata

oscillating mass or abscess, or partial separation of artificial va
»New valvular regurgitation
- —_—

*Predisposing heart lesion or intravenous drug use
* Fever '

«Vascular lesions, ‘ncluding- major arterial emboli, septic pulmonary
infarcts, mycotic aneurysm, intracranial hemorrhage, conjunctiva
hemorrhages, and Janeway lesions®

-Immunologi omena, including Blomerulonephritis, Osler noc

Roth spots, and rheumatoid factoy)
alagic ey including a single culture positive for an

.

A\ unusual oreanicen \
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V(gure 12.23 Comparison of the four major forms of vegetative endocarditis. The rheumatic fever phase of rheumat
W fective endocarditis () is characterized by lag
cusps onto dae (see Fig. 12.24A). Nonbacterial thrombotic endocarditis M ypic: :

a - ~One or many may be present (see Fig. 12.25). Libman-Sacks endocarditis (LSE) has
either or@ ;gumw =
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Emphysema | _
Emphyse {sdefined by irreversible enlargement of the
: § distal to the terminal%ronc_l)iole gecom anied
by destruction of their walls! Subtle’ Btﬁ une ionally
important small airway fibrosis (distinct from chronic
bronchitis) is also present and is a significant contributor
to airflow obstruction. Emphysema is classified according
to its anatomic distribution within the lobule. Recali that
the lobule is a cluster of acini, the terminal respiratory units.
Based on the segments of the respiratory units that are
involved, emphysema is subdivided info four major types:
(1) centriacinar, (2) panacinar, (3)/ a aseptaf'ﬁ‘M) irregular.
Of these, only the first two cause clinically significant airflow
SRR PR vty Preclods s il
nitriacingr  (centrilobular) emphysema. ~Centriac nar
e-a?’lTYSema Wonsﬁtuting more
g\an.%% of clinically—storifiranl cases. It occurs pre-
dominantly in heavg G Mih COPD. In this type
f emphysemﬂ the centrarerproximal parts of the aciny,
(;)i;med by respiratory bronchioles, are aLﬁ octed, whereas
%l alveoli are spared (Figs. 15.68 and 72)- T

8

> r
g\

Fig
the
affe
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Obstructive lung diseases .

both emphysematous and normal
the same acinus and lobule.

ftlindluslua.lly nore pronounced in the uppe
cularly in the apical segments. In severe centriacinar
emphysema, the distal

| acinus may also be involved
making differentiation .

ng from panacinar emphysema
X , . 1=
: S . € 4{ v dy; -
. @anaanar (panlobular) emphn ' y e

| anacinar emphysema
g- 1s associated with/¢ I-an deficiency, Chgpzer 18)
and is exacerbated by smoking. In this type the acini are
uniformly enlarged from the level of the respiratory
bronchiole to the terminal blind alveoli (Figs. 15.6C and
15.7B). In contrast to centriacinar emphysema, panacinar
emphysema tends to occur more commonly in the lower
zones and in the anterior margins of the lung, and’it 5
ually most severe at the bases. lvestr put § O3 fef

[ » gs—t_araanar (ﬂgasmt&gmphusm@ Distal acinar emphy~  ems
| ma_prc

nderlies many cases of spontaneous
oung adults. In this type the proximal
rtion O Zcinus is normal, and the; distal p'@rt‘ 1@
ominantly involved. The emphysema is more striking

; ar ¢ ive tissue
adjacent to the pleura, along the lobular connective tissti

N of the lobules. It occurs adjacent
o or atelectasis and is usually

upper half of the lungs. The charac-
: : : airspaces, ranging
ol " > mllltl le enldrged dn‘spdf eS .I' -
1 tfingfesf;nldl lma ng (;85 cm t(f more than 2.0 cm in diameter,
K m g o sl

. which sometimes form cyst-like structures.

b 5 P lckse g utip 21 e

airspaces exist within
The lesions are me e COmmon
r lobes, par-

more severe in the



Smoking or air pollutant

+ -
genetic predisposition
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gure 15.8 Pathogenesis of emphysema. See text for details.

the



) MORPHOLOGY

) Aol STy feocuces vohumjnous lungs, often Overlapping
Qs the heart anteric:’rly. Genel.'ally, in patients with smoking-related
| disease, the upper two-thirds of the lungs are more severely
affected. Large alvedli can easily be seen on the cut Sriace of

b facedfungs (see Fig. IS.H.WWWharacteristic of

irregular emphysema may appear in patients with advanced disease.

0, Microscopically, abnormally large alveoli are separated
by by thin septa with focal centriacinar fibrosis. There s Joss of
d attachments between alveoll and the outer wall of small airways.
fOT‘ The pores of Kohn are so large that septa appear to be floating
al or protrude Blindly into alveolar spaces with a club-shapad en.

A eolar mlh,arem decrease in the cagillary
ant bed area.With advanced disease, there are even larger abnormal

ore airspaces and possibly blebs or bullae, which often deform and

otic compress the respiratory bronchioles and vasculature of the lung.
nes nflammatory changes in small airways are often superimposed
i (described next under chronic bronchitis), as are vascular changes

decreased breath
sounds.hyper resonant lung
fields.lucency.barrel chest

S Mis is defined clinically as persistent cough
ZOduction for at least 3 months in at Jeast

Wsen& of any other identi&f};?
Bresg; “gstanding ic bronchitis is associated W
Pro R .-l-.g.Lhro_r,uC B

i 8 5,
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‘ Sarcoidosis . chronicity the gra
mic granulomatous disease of Ams:or Mol
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Garcoidosis 18 4 S H d i
¢ that may involve many tissues and organs Nov\ e
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s var
arous clini
. S clinical presentatic
Sommon are bilatey l‘l l('r e ane
! ‘ral hale y
lung mvolvement - l.ymphddenopﬂ'ih
esions \ent, occurring in 90% of Cdy or arey,

\ ¢ e sxals & ¥ as C| Y
‘“\’k'oln:\-[ ’ - XUin frequency. Since other disj' ye angy
N erial and fungal infections and b aSes, ing). Ski, )

duce Noncaseating granulomas, the (.'ry“msis " ““in
(\X\‘l“siOn_ S, the dlagnosis‘ : an ‘\l\;
21§ X
Sarcoidosis : Ong
of ,1: (,101(10315 usually occurs in adults younger , of
in A€ but can affect any age group. The prevale nel.
women but varies widely in different mhw igh
Pli)pulahons. In the United States the rates 4 u‘;l“os a:’
t e - . , _ z . i are hi d
. S(?ulllt>ast and are 10 times higher in z‘\fricamAl hegy in
han in Caucasians. In contrast, the disease Mery
the Chinese

3 Tic
1S Trare . (al\s
ment also vary with race.

’

is

and Southeast Asians. Patterns of organ % Ong
SN inyg)
Vo,

Althop gh severe‘ll lines of .evidence suggest that sarcg;
is a disease of disordered immune regulation in gep, dogg
predisposed individuals, its etiology is unkn()wng T}?hcally
several immunologic abnormalities in the local mif're arp
sarcoid granulomas that suggest a cell-mediated irnmntl u::f
; Egz)éles:e to an unidentified antigen. These abnormaliti:s
e Intra-alveolar and interstitial accamulation of CD4+ T g,
resulting in CD4/CD8 T-cell ratios ranging from 5:1 "
15:1, suggesting pathogeni¢ involvement of CD4+ helpe
T cells. There is oligoclonal expansion of T-cell subsets s
determined by analysis of T-cell receptor rearrangemen}
consistent with an antigen-driven proliferation.
e Increased levels of T cell-derived Th1 cytokines suchas
2 and interferon (IFIE)—'y, which may be responsible for
-1 expansion and macrophage activation, respectively
o Increased levels of several cytokines in the local enviror- B
ment (IL-8, TNF, macrophage inflammatory protein 10)
that favor recruitment of additional T cells and monocyts
and contribute to the formation of granulomas. TNE in
particular is released at high levels by ac.tiva.ted :IV;:;:I—
macrophages, and the TNF concgntrahon .m.t e
choalveolar fluid is a marker of disease activity-

« Impaired dendritic cell function.
: i
ici logic abnorny
Additionally, there are systemic immuno e
ties in mdlvxdzals with sarcoidosis. Both anergy to O™

' is purifi
skin test antigens, such as Candida or tuberculosis P fre

ammag
i - ative (PPD), and polyFlonal hyperg i
Pmm m‘;&feﬁﬂﬁon of helper T-cell dyst(;%‘ﬂgnces

linemia, 5 f oenetic i
re frequen observed. Evidence ! &

i ude: faf:fhal and racial clustering of £ases ;IEHLA)
inclt des vith certain human Jeukocyte antige? t=

Proteay, but | !

2 Bronchus with characteristic noncaseating sarcoidal

FIgdN gk ks), with many multinucleated giant cells (arrowheads).

is
ranulomas (aster /
ilote subepithelial location of granulomas.

i posed of glqclfmland Erot:eir::.slt(n::;::\:|
Y.« §ehaumann bodies and ste ns known as ef ot
o

bodies are found within giant cells in approximate.|y 60%
granulomas.Though characteristic, these mICI'OS(.:OpIC features are
not pathognomonic of sarcoidosis because asteroid and‘ Schaumann
bodies may be encountered in other granulomatous diseases (e-g-
tuberculosis). i

The lung is 2 common site of inyolvement. Macroscopically,

@are is usually no demonstrable alteration, although in advanced

cases coalescence of granulomas produces small nodules that are
palpable or visible as | to 2 cm, noncaseating, noncavitated
consolidations. The lesions are distributed primarily along the
lymphatics around bronchi and blood vessels, although alveolar
lesions and pleural involvement are also seen.The relatively high
frequency of granulomas in the bronchial submucosa accounts
for the high diagnostic yield of bronchoscopic biopsies. There
seems to be a strong tendency for lesions to heal in the lungs,
so varying stages of fibrosis and hyalinization are often found.

Lymph nodes are involved in almost all cases, particularly
the hilar and mediastinal nodes, but any node in the body may

be affected. Nodes are characteristically enlarged, discrete, and
sometimes calcified. Tonsill

ranulomas are seen in about on
. . e—
fourth to one-third of cas

e spleen is involved in about 75%
gf cases, l?ut overt splenomegaly is seen in only 20% of cases
_hn occasion, granulomas may ¢ e to form small nodules
that are visible macroscopically. The li

ver is affected slightly less
:‘f)t::a lt::: ::: spl:en. It may be moderately enlarged an§ ty;ically
ered gr i i
v i :ranulomas. more in portal triads than in the
I@ one marr

ow is involved i : ‘
logcally,visble bone ledians o & in about 20% of cases. Radio.

phalangeal particular tendency to iny
areas gf b::: ?—:ofthe hands and feet, creating small dtiumstt?b@we
: sorption within the By / ,
reticulated Marrow cavity ap o
it }:;ttern throughout the cavity, with \:V)i'dem'i a dnﬂusq
ki New bone formation on the outer o1& of the
encountered in 25% of cases Surfaces,
ncluding discrete subc »assume 3 va

U
erythematous plaques; inﬁi‘:iﬁdu\“;_
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slightly reddened and scaling, resembling those of systemic lupus
erythematosus. Lesions may also appear on the mucous membranes
of the oral cavity, larynx, and upper respiratory tract. Other
patients present with erythema nodosum, painful erythematous
qdules on the shins that stem from septal panniculitis.
Ocular involvement, seen in 25% of cases, takes the form
of iritis or iridocyclitis and may be bilateral or unilateral. Conse-
quently, corneal opacities, glaucoma, and total loss of vision may
occur. These ocular lesions are frequently accompanied by
inflammation of the lacrimal glands and suppression of lacrimation
(sicca syndrome). Bilateral sarcoidosis of the parotid, submaxillary,
and sublingual glands constitutes the combined uveoparotid
involvement designated as Mikulicz syndrome (Chapter 16).
@ Muscle involvement is underdiagnosed, since it may be
asymptomatic. Muscle weakness, aches, tenderness, and fatigue
should prompt consideration of occult sarcoid myositis, which
can be daﬁ?jy muscle biopsy. Sarcoid granulomas occasionally
occur in eart, kidneys, central nervous system (neurosar-
coidosis, seen in 5% to 15% of cases), and endocrine glands,

particularly in the pituitary, as well as in other body tissues.

Clinical Features

Because of its varying severity and inconstant tissue distribu-
tion, sarcoidosis may present with diverse features. It ma
be discovered unexpectedly on routine chest films as bilat()rczll

hilar adenopathy or may present wit :

£330 g ith eripher:
adenopathy, cutaneous lesions, eye invlzylvé)m‘;ril l}/mph-
meealyv, or hepatomesalv. In th nt, spleno-
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Hepatitis B Virus
Hepatitis B virus (HBV) infection has varied clinical oul-
comes, which depend on the age ol exposure, comorbid
conditions (including exposure to other infectious agents),
and host immunity. The major clinical presentations
include: (1) acute followed by recovery and
clearance of the virus, (2)
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INCUBATION ACUTE g
CHRONIC
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PERIOD

DISEASE
AND
RECOVERY PERIOD DISEASE
DISEASE
PNA P

URe A

[ sympTOMS o

Total anti-HBc

-Serum
markers

Anti-HBe

4-26 weeks 4-12 weeks Months to Years
 (average 8)
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Table 18.3 Hepatitis Viruses

Virus Hepatitis A Hepatitis E
Type of virus ssRNA Partially dsDNA ssRNA
Route of Fecal-oral s Parenteral, sexual Fecal-oral
transmission (contaminated contact, pe

food or water) ‘
% fladd "

Frequency of Never 5%-10% - é
chronic liver i immunocomproms
disease ’ .'3 only

Diagnosis ;. HBc# B b
ag Snm it | _,

dsDNA, Double-stranded DNA; ELISA, enzyme-linked immunosorbent assay; HBeAg, hy RNA
hepatitis C virus; HDAg, hepatitis D antigen; HDY, hepatitis D virus; HEV, hepatitis E viy B —|
chain reaction; ssRNA, single-stranded RNA, ‘




S (GALLSTONES)

More than 95% of biliary tract disease is attributa’ le to
gallstones. Gallstones afflict 10% to 20% of adult pop...ations
in high income countries. It is estimated that more than 20
million persons in the United States have gallstones, totaling
some 25 to 50 tons in weight, leading to more than 700,000
cholecystectomies performed annually at a cost of approxi-
mately $6 billion.
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The major risk factors e;é;;ociated with the develop-
ment of gallstones are listed in Table 18.11 and are briefly
described here:

* Age and sex. The prevalence of cholesterol gallstones

increases throughout life, but they predominantly affect Sres
individuals of ‘E revalence is higher ity
@ any Tegiorrorethmicity; in Caucasian women, @
it is about twice as high as in men. Hypersecretion of Gallblad
biliary cholesterol seems to play the major role in both
age and gender differences. Significant associations are
also seen with metabolic syndrome and obesity.

Environment L ope rdgen exposure, including
Fhroug oral contraceptiye/ use and during pregnancy, -
Creases expression ol hepatic lipoprotein recep tors (mfi &Er%ﬁ
stiriulates hepatic HMG-CoA reductase activity, enhanc- b

g both cholesterol uptake and biosynthesis, respectively.

Gyt FtFey fewpke Fo




The net‘ result is excess biliary secret : of cholesterol.
Ol.)esn.ty and rapid weight loss are alsc  rongly associated
: with }ncreqsed biliary cholesterol secretion.

Acquired disorders, Gallbladder stasis, either neurogenic
; or hormonal, fosters a local environment that 1s favorable

: ' fUI‘bOﬂ'l‘thﬁiH . estérol and pigment gallstone formation.
ereditary factors. Genes encoding hepatocyte proteins that
transport biliary lipids, known as TP-binding cassette

(ABC) transporters, have associations with gallstone
formation. In particular, a commen<yasiant of the sterol

Pathogenesis of Cholesterol Stones

Cholesterol is rendered soluble in bile by forming micelles
with bile salts and lecithins, both of which act as detergents.
When cholesterol concentrations exceed the solubilizing
capacity of bile (supersaturation), cholesterol can no longer
remain dispersed and nucleates into solid cholesterol
monohydrate crystals. Four conditions appear to contribute
to formation of cholesterol gallstones: (1) s ation
of bile with cholesterol; (2) hypomotility of the gallbladder;
(3)accelerated cholestérot crystal nucleation; and (4) hyper-
secretion of mucus In THE'gEllbladder, which traps the
ntcleated crystals,’leading to accretion of more cholesterol
and the appearance of macroscopic stones.

Pathogenesis of Pigment Stones
Pigment gallstones are complex gixtures of insoluble
calcium_salts of unconjugated bilirubin and Torganic

“alcium salts. Disorders that are associate ‘
Tevels of unconjugated bilirubin in bile increase the risk of

developing pigment stones. These include chronic h\emolytki
i : i nd bacteria
ontamination of ‘Uneeﬁ ga is
n:;gl'gllj a minor component of bile, but it increases when

infection of the biliary “tract 'lééagﬁt_é):['g]_eg}sg_pf qubal

ich hydrolyze bi

; ; i act with >
Thus of the biliary trac Escherich
Zimbricoides, or the liver fluke C. szn?n“STS, increases the

2\




8.11 Risk Factors for Gallstones

Cholesterol Stones

Demography: northern Europeans, Nort uth mra, Nae

Americans, Mexican Americans

Advancing age
Female sex-hermones
" Female gender
Oral contraceptives

Pregnancy e
and o etabollc syndrome

Inborn disorders of bile acid metabolism

H rhptdemla 5 ndromes

v v

iliary infection
astrointestinal disorders: i
resection or bypass, cystic fibrosis Wi
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Q*on e renal pelvis » distal urethra. )
There arejtwo distinct precursor lesi’ons) to invasive
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urothelial neoplasms being by far the most common type
mous and glandular neoplasms.

eoplasms
elial neoplasms represent abo All bladder
mors and run the gamut from smaltbesigfi lesions that

do not recur to a goressive cancers that are often fatal, Many
of these tumors are multifocal at presentation. Though most
common in the bladder, all of the urothelial lesions descri ed

here may be seen at_any site_ where therg ig

urothelial carcipoma: noninvasive papillary tumors and
. . . * . < 5

flat noninvagi{e urothelial carcinoma in situ (CIS) (Fig.

21.4). The p@st common precursor fesions are the noninvasive

Table 21.3 Tumors of the Urinary Bladder

e

Noninvasive urothelial gtransitiona! cell) tumors
« Infiltrating urothelial carcinoma
»  Variants: nested, microcystic, micropapillary, plasmacyto d,

i
sarcomatoid, gi I, poorly diff iated, lipid-rich, and }:I_qgr_

cell
—

Adenccarcino s X’\
Squamous cell carcinoma r ~°

Mixed carcinona.
Small-cell carcinoma

Sarcomas

Urothelial itional) tumors
R -
L ]

AL
St Sl o oy SR

Flat noninvasive Flat invasive
carcinoma (CIS) carcinoma

Figure 21.4 Four morphologic patterns of bladder tumors. CIS, "
Carcinoma in situ.
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¥ __arance of urothelial tumors varies f
The aPF t. Papillary lesions are red, elZ:;: ePU::Iy papillary

Mces

- (t';:'i\anzl| :m in diameter er to large masses
in diameter Mult .

sy g ) iple discrete tume are

| 3 lists the grading system of urothelial tumo
sent | % or less of bladder tumors and are often seen
| patients. These tumors typically arise singly as small
92 cm) dehcate structures superficially attached to the mucosa
oferred to as exophytic papillomas. The

,"‘ dividu fnger-hke paplllae have a central core of loose fibrovascular
ium thatis hlstologlca|W|dent|ca| to normal

5oy (F| g.21.7A).Recurrences and progression are rare but
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pilasua~=

d urothélium containing ==

Figure Z l‘-a
a disorganizé

as,inverted papillomas

of inter-ana g

¢ to exophytic papillom
nd down into the

| ion lesions consisting ;
re com | Mde
aords of cytologically bland yrothelium th ool
c J | ive ,

y simulate an invas p T

lamina propria; the jasms of low M
Pwﬂnx_-ﬂm-————w‘ﬁmme".l it ologic features with
L"' share greater

icker urothelium with

may occur- In contras

. . ' ing th

amas, differing only in having tend to
pw”oma: .n Fug 71.78) At cystoscopy: these tumors .
density of cells (M- hable from papiliary

‘ tumors of higher grade may occu
g urothelial carcinomas have an orderly

Me oytologic atypia-The cells
are evenly spaced (i.-e., maintain polarity) and cohesive. | here are
scattered hyperchromatic nuclei, infrequent mitotic figures pl"e-

slight variation in nuclear size

dominantly toward the base, and
and shape (Fig. 21.7C). These low-grade cancers may recur and,
infrequently, may also invade. Only rarely do these tumors pose

a threat to life.
High-grade papillary urothelia

| carcinomas contain
i ei, irregular nuclear

chromatin, and profhinehi nucleoli. Some of the tumor cells are
highly anaplastic (Fig. 21.7D). Mitotic figures, including atypical
ones, are frequent. Architecturally, there is disarray and loss of
polarity. As compared to low-grade lesions, these tumors have a
much higher incidence of progression to muscle-invasive bladder
cancer and have 2 significant potential for metastasis to regional
lymph nodes and systemic spread (e.g., to liver and lung).

CIS (or flat urothelial carcinomy) is defined by the presence
of cytologically malignant cells within a flat urothelium (Fig.21.8)
CIS may range from full-thickness cytologic atypia to scatter:ed'
malignant cells in an otherwise normal urothelium, the latter
termed pagetoid spread. A common feature shared with high
grade papillary urothelial carcinoma is a lack of cohesi 5
which leads to shedding of malignant cells into the uri 4
shedding is extensive, only a few CIS cells may be left '?'e-\.Nhen
a largely denuded basement membrane, On cystosc M o
appears as an area of mucosal reddening, granularitopy C}:S usuz}lly

without an evident intraluminal mass, It s commy,°|r : lefemng
and may involve most of the bladder surface and eon 4 m}" ftifocal
ureters and urethra. If untreated, 50% to 75°/xtend sl
gresses to invasive cancer, W'

~Thvasive urothelial carcinoma (Fig. 21.9) may be associ d
iate

with ;;apillary urothelial cancer, usually high grade or adi
’ jacent

cis. ]
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Congenital Anomalies

y -eption of undescended teste :
—  Withtheexceptionol SIS (Crypio
italanomalies are extremely rare ang inclyg Ch
a3 el . ©
sstesand fusionof the h‘slos(m,m“od ~ ;I)\'"lu\
. It)y'(« i

“I'“lh

f
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torchidism

idism is a ¢ lete or partia] ¢.:
Cryptorchidism 1s % al fajly
intra-abdominal testes to descend into the SCrot;f pf the
s associated with testicul; .d sfunctionan anmi“ q
i mn appr()ximat:eased
T ys. It usually occurs as an 1solateq oy, W
‘dang

m‘dly

but may be accompanied by other malformatjop, o
® t o

enitourinary tract, such as padiad:

Testicular descent gccurs m_ During .
@?@M&eﬁe testis comes to lie within theiow%
omen or brim o is. This phase is L

w. This phasée'i§ andro _
and is thought to be mediated by androgen-induced s Case

ene-related Peph@.fm\t}lﬂ%nﬂrggl
test—ium;a_anﬁ!_amhere along their pat way
most common site is in ﬂ@@
while arrest within the abdomen is uncommon, accountin
forapproximately 5% to 10% of cases. Even thou gh testicular
descent is controlled by hormonal factors, cryptorchidismis

only rarely associated with a well-defined hormonal disorder,

Cryptorchidism is usually unilateral, being bilateral in 25% of patients
Cryptorchid testes are small and firm. The histologic changes "
the malpositioned testis begin as early as 2 years of age. Farly "
thickening of the basement membrane of the spermat
es is seen (Fig. 21.15), Subsequent loss of spermatogon®
leaves the tubules with only Sertoli cells.The scarred tubules mar)l'
ApPearas dense cords of hyaline connective tissue associated ™"
aconcomitant increase jn interstitial stroma. Leydig cells 2" spar Zs
::d fhérefore appear relatively prominent. Similar histolog"c":ha:g :
w‘ag; alsc? be seen in the contralateral (descended) testis I" f"m i
- WIth Unilatery| cryptorchidism, suggesting that Cryptorchldls

et R A
msm defect in gonadal development:

— lled
ting substance.In the Secoll\)g
the testes descend through the i

"”, C;‘);P::;:;;amger‘\e;is.There is thickenin: :,l;t::::m":‘rt‘l: ;c::\: SPermatogeheSiS
ﬁ‘“ bu‘ Fanes and an aPP
F“wreS' y tomatic and comes (C)’fr:}}‘lieﬁ:'lo
Chﬂ"‘I hid(i)sgl' ;:c is discovered to be wrt\ izid me,ﬂg
§cr ician. In addition to sterility, crvor—.  2dminig
Miated with othe;m%(;yf:;;h; “arcinop
:ﬁ!" may 'Bf'ies due to trauma to the inguina] re ioﬁ dn; Zf}%enet‘
in —{10% to 20% of cases). 2 BX, }é:_ush
em; first year of life the majority of inguinal gyr(-,slggh
; L estes descend spor'ltaneously' into the scrotum &Pmﬁ;
ayﬂ“”“cm undeSCended, surglcal correchomg;m‘pi& comple
[fitse? ent‘ in the scrotal sac) is required, preferably priay
placest —ent of histologic changes. Current recommenda- Infl
oy ,or orchiopexy to be performed at 610 12 months . o
W&rreeﬁve procedure, deficient sper-  Inflam
of e &esis has been reported in 10% to 60% of patients, epidic
' ssifioning has not been provemay eliminate  arise |
ﬂ“‘i@{i of cancer. Since the contralateral normally descended  ondas
i higher risk forTatignancy, 1tis believed that
nand the associated risk for germ cellneoplasm ~ Nons
ed to an in utero defect in. gonadal cell development Epidi
ussion of testicular dysgenesis syndrome later), rather  relat

 abnormal anatomic position.
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SOme” cases, even unilateral cryptorchidism is 9
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Seminomas produce bulky masses, sometimes ten times the size
of the normal testis. The typical seminoma has 3 homo eneots
gray-white, lobulated cut surface, usually devoid of he&n°rrhage‘
or necrosis (Fig. 21.19). Generally the tunica albuginea s 1
“penetrated, but occasionally extension to the epididymis, Spermat
cord, or scrotal sac occurs.
| The lesion is composed of sheets of uniform cells divided
| into poorly demarcated lobules by delicate Ti FOUS Septa cont:

2 lymphocytic infiferate (Fig. 2| :20A); in some tumors, ill-define

granulomas also are present, presumably as part of a host respons:

to the neoplasm. The classic seminoma_cell isgound to
polyhedral and has 5 distinct cell membrane; clear of

e —————

ng cytoplasm;and a large, central nucleus

wih ONe oF BWo prominent hucleol (g, 2| 208). The
Y OPIaSM Contains Varying mounts of glyeo glycogen. By immunohis
:‘:W’U'y.dn tumor cells are typically positive for KIT,0CT!

| v = oy 154
. " and negative for cytokeratin.Approxumate')’et' O

N syneytiotrophoblasts. In this subs °
‘ : o, “mmmdnm_ggmpi“ (hCGLlivel"S?a‘tﬁ
\though | | ;

hot i jents
d’°'1°°&fdnoma, ' the extent seen in pat
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P gtatiC epithelium and all”()phy of the Pﬂ?:[l‘aatsoptOSis
ofP’o o pathologic prace ses affect the : o)
O“ly ﬂgent- ﬁ"éque Y to merit di Prostate gland

. S1TNgsIon: inflapm,
rostatic hypertrophy (BPH), an tumors, Of ?hmp

{he most common and occurs so.dften in older mae.
A lmost be viewed-as normal” part o 2
h Htic carcinoma is also extremely common jp, o]
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¢ main androgen in the
> <J from testosterone through the
7 50-reductase (Fig. 21.28A). This enzyme is
in stromal cells and is not expressed
in prostatic epithelfal cells. Type 1 50-reductase is another
enzyme that mediates DHT production from testosterone
in extraprostatic locations (e.g., liver and skin) and provides
an additional source of DHT that reaches the prostate through
the blood. -

DHT binds to and activates androgen receptors (ARs)
found in both stromal and epithelial prostate cells. It is more
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inhibits epitneilal pProaiisass ===t 2 22 et i
::}I;BPH is}unknown, itis believec'l that DHT.
factors act by increasing the' pl'Ol'lferation of strg
decreasing the death of epithelial cells.
While it is recognized that e.mdn')gens play
role in BPH pathogeneSiS, mUItlple'lmes of evig &
a role for estrogens as well. Two different fiving " N
receptor (ER), ERo and ERB, have Opposing prot.
and antiproliferat@ye effects on prostate cells, r,
Effects of estrogens on the prostate are asso, v
multiple mechanisms including apoptosis, aromayg , !
sion, and paracrine regulation via prostaglandin mﬁg;
thus contribute to BPH pathogenesis by tipping ﬂ\ebﬂm .
toward proliferation (Fig. 21.28B).
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In BPH, the weight of the enlarged prostate often increase
three- to fivefold (60 to 100 g), and even greater enlargemey;
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ay be seen- BPH affects @Sﬁne and/thus may encroach
on the urethr, compressing i ittike orifice (Fig. 21.29A).

On cross-section, hyperplastic nodules are seen that vary in color
and consistency depending on their cellular content (Fig.21.29B).

in mostly glands are yellow-pink and soft and
awww”ny
o .{:LOWW'
icroscopically, individual nodules contain small to large to
icilly dilated glands that are separated by bland spindle-shaped
stromal cells. The glands are lined by tM&rs_of cells, an inner

wofrirar secretory cell layer and a%%er layer of cuboidal or
fattened basal epithelium (Fig.21.29C),and info@gm

ary architecture. In markedly enlarged glands,

x
[
|

L

wmpmmyge-ofﬂrévas’cﬁm may produce prostatic infarcts,

which may have adjacent areas of squamous metaplasia.
Clinical Features

The main symptoms of BPH are due to urinary obstruction
aused by prostatic enlargement and stro

muscle-mediated contraction. 1nhe creased resistance to
Wyperﬁophy and distention,

aompanied by urm/ereleu.ﬁOJ\. The inability to empty the
!)ladder completely creates a zeservoir of residual-urine that

i common source of infection. Patients experien incre

 Uinary frequency, nocturia, difficul% in startinﬁ and stop-
PIng The stream of urine, ove ria

(painful micturitio : .o} of developi
n) and have an increased risk of developing
baCterial’iﬂe/Cli;n‘if the bladder and kidney [n many cases,

s‘;dden, acute urinary retention occurs t

gency catheterization for relief

Sym tomatic BPH is usua

fofm:;n‘;r ic blockers and b5o-re —
ecrease prostate smoot muscle tone vial

hat requires emer-

S th

O}f‘u = eentors, while the latter physically shrink
the prostate by decreasing DHT synthesis. For moderate to
severe cases Tecalcitrant to medical therapy, a wide range

laser therapy, hyperthermia, transure
tion, and radiofrequency ablation.

@9 KEY CONCEPTS

;BEN“,GN ’PROSTAT‘C HYPERPLAS|A -

« BPH is characterized by proliferation of benign stromal and
glandular elements. DHT, an androgen derived from testosterons,
is the major hormonal stimulus for proliferation.

« BPH most commonly affects the inner periurethral zone and
transition zone of the prostate, producing nodules that compress
the prostatic urethra.

« Clinical symptoms and signs are related to urinary obstruction
that also predisposes to recurrent urinary tract infections.

« Medical management is based on 0-adrenergic blockers and
5 -reductase inhibitors, which decrease prostatic smooth muscle
tone and inhibit DHT production, respectively.

Neoplasms

Adenecarcinoma - \

In the United States, adenocarcinoma of the prostate is

the most common form of cancer in men, with an expected
17 i . o for 20% of all male

)/
cancers. Prostate cancer is the gecond cause of cancer-related
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c;lses, carcinoma of the prostate arises in
the gland, classically in a posterior location,
pable on rectal examination. Characteristi-

On cross-secti e
o el Ss sef:tlon the neoplastlc tissue is W\/
~=-Palpation, but it is sometimes extremely difficult to visualize

Z)fl ;y:ngz'g;.-z v Histologically, most adenocarcinomas consist
I ok urar:iged in well-defined, easily recognized patterns,
glands are t s? to grade these tumors (discussed later). The
singl : ypically smaller than benign glands and are lined by a

gle uniform layer of cuboidal or low. columnar epithelium. In
contrast to benign glands, malignant glands have tightly packed cells

and characteristically lack branching and papiﬂ?mm
outer basal cell layer typieat

€ peripheral zone o

cally,

Tho—= igh glands is absent.
he cytoplasm of the tumor cells ranges from pale-clear to 2

distinctive amphophilic appearance. Nucleiare enlarged and often

; hucleoli. There is some variation in

—Tactear size and shape, but in general pllébﬁo(rphism is not marked.
Mitotic figures are uncommon. o e

When prostate cancer invades locally, it most commonly
involves periprostatic tissue, seminal vesicles,and the base of the
urinary bladder, which in advanced disease may produce ureteral
obstruction. Metastases spread via lymphatics to the obturator
nodes and eventually to the para-aortic nod_ewgmg:gg%cms_
spread occurs chiefly to the bones, p_grticularly the axia
skele are typically osteoblastic,a feature that
in men points strongly to 2 prostatic origin (Fig.21.32).The bones
that are most commonly involved, in descending order of frequency,
are lumbar spine, proximal femur, pelvis, thoracic spine, and ribs.
Tumors may also spread to viscera, but extensive visceral dis-
semination is the exception rather than the rule.

The diagnosis of prostate cancer on biopsy specimens can
be challenging due to several factors.There is often only a scant
amount of tissue available for histologic examination in needle
biopsies, and malighant glands may be admixed with numerous
benign glands (Fig. 21.33). Moreover, the histologic findings may be
subtle (leading to underdiagnosis), and there are benign mimickfers

~ of cancer that can lead to a misdiagnosis.A few findings are .s.pecn‘"l‘c,
such as perineural invasion (Fig.21.34),but in general the dla.gnos's
is made based on a constellation of architectural, f:ytf3|08'c’ and
ancillary findings. As discussed earliers one distinguishing feature




‘ ig-21.33A and benign
in Fig. 21.29C with cancerous glands in Fig,
s distinction can be brought out by using various
stain basal cells. Another useful

marker which
is Tpr : prostate cancer.

Ost prostaté cancers are
\CR, the sensitivity varying among studies from

nostic accuracy,

£,
1or

positive

82% to 100%. Such markers, while improving diag

are still prone to false-positive and false-negative raqy -
must be used in conjunction with the routip o
eosin—stained sections. )

eady discussed, in approx:‘matw; —

tissu€ removed for carcinoma also harbors prostatic intrasy,

neoplasia (PIN). PIN consists of arehtacio), o
large, branching prostatic acifi lined by atypicaim
fucleoli Ily identical to carcinoma, Ui
malignant glands, glands involved by PIN retain, 3t Tosr 5,
a layer of basal cells and have an intact basement membrae

and Staging. Grade and stage are the m
ortant prognostic factors in prostate cancer. Gui
s performed using the Gleason system, which sl
prostate cancer into five grades on the basis of glandu
patterns of growth. Grade 1 corresponds to well-ditferent
tumors in which the neoplastic glands are uniforn:
round in appearance and are packed into well-circumsa®

nodules (Fig. 21.35A). In contrast, grade 5 tumors 7
C s
form glands, with tumor cells infiltrating the stroma it

sheets, and solid nests (Fig, 21.35C). Other grades all X
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ity. Patients with clin K’{hﬂ\‘r Asthyity and specific-

a ]y advanced prostatic cancer may

presen : ———
vith s 1D = . ‘
transrectal need . )y obstructign. Typically, a
easureme — ? S,

of Serum PSA levels is/widely used to

assi i A di :
1st with th dlagnoms and mangg€ment of prostate

cancer but i oversi
1S confrowersial - RPSATs a pn,:dm’t of prostatic

epithelium and is normally secreted in the semen. It is an
androgen-regulated serine protease whose function is to
Cl.eave and liquefy the seminal coagulum formed after
e!aculaﬁon. In normal men, only minute amounts of PSA
f:lrculate in the serum. Elevated blood levels of PSA occur
in association with localized as well as advanced cancer.
However, as a screening test for prostate cancer, PSA
measurement has suboptimal sensitivity and specificity.

able 21.8 Prostate Cancer Gleason Grade Groups

« Grade Group k (<6)
Only individual discrete well-formed glands

« Grade Group 2.(3 +4)
Predominantly well-formed glands with 2 lesser component of

Egorlz _ﬁmd, fused or cribriform glands
. Grade Group 3 (4 +3) -
Predominantl ibriform glands with alesser

Zomponent of well-formed glands
. Grade Group 4 (4 +4/3 + 5/5 + 3)

Snly poorly formed/fused/cribriform glands or

predomintly mix




Table21.9 Pathologic Staging of Prostatic Adenocarcinoma
Using the pTNM System

_pTNM,AJCC 8th Edition

pTNM
Designation  Anatomic Findings

Extent of Primary Tumor (T)

pl2 Organ confined :
pT3 Extraprostatlc e};ehsmn :
pl3a Extraprostatic extension (umlateral or bllateral) or
_ migoé:gc invasion of bladder neck
pT3b /Tuﬁor invades seminal vesicles
pT4

Tumor is fixed or invades adjacent structures other
than seminal vesicles, such as external sphincter,
rectum, bladder, levator muscles, or pelvic wall

Definition of Regiéng’_!,Lymiph Nodes (N)

Nx Regional nodes not accessed
e No regional nodal metastases L.
o Metastasis in regional lymph B

Definition of Distant Metastases (M)

MO No dlstant metastases

M g ‘“Dlstant metastases p};;ent e
== i HMetastases to dlstal{{?yl;\ph nodes
Mib Bone metastases

Mic ' deer dlsunt sltes

AJCC, American Joint Commission on Cancer,




as IBD results from a combination of abnormalities in immune
of  regulation, host-microbe interactions, and epithelial barrier
he  functions in genetically susceptible individuals. Over 200
IBD-associated genetic polymorphisms have been identified,
but these account for less than 50% of discase risk in Crohn
st disease and make even smaller contributions to ulcerative
op  colitis. For example, polymorphisms of NOD?2, the strongest
in risk gene for Crohn disease, are associated with only a 10-fold
ng increased risk of disease. Further, risk-associated NOD?2
a-  alleles are found in about 35% of Caucasians with Crohn
ed  disease, or twice as often as in healthy Caucasians. Thus,
e,  while genetic predisposition is important, environmental
lis  factors are also critical to pathogenesis. The genetic and
ia, environmental elements that contribute to disease can be
sis  thought of in terms of immunity, autophagy and cellular
ed  stress responses, and host-microbial interactions.
nd ¢ Mucosal immunity. A plethora of immune signaling and

in regulatory genes including those encodingAHLA 111()1&'f11f’>;

mit and cytokines have been associated with [BD. In I‘:httlt,d;:)

sa- of the latter, polymorphisms in genetic loci that :;d

nic genes in both proinflammatory, €.§- i“‘"“f’ﬂ?’ ™)

e el A § pearanct Leorten 036';*’ s A -\Qiﬂ m
e ’ \ ) egle f cell
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results 1WWIEE “ | s
1 vH“{ o)lfwﬂ_‘_t_'.(.).”«l Crohn disease with submucosal and Serog,| :"’ :‘
udate. | | VIR
Ulcerative colitis
e, H : r

rlap cases of pancolitis. Skip Iesuon.s are not seep (alth,
oly- appendiceal or cecal inflammation may occasiony, |, ‘¥
and i ulcerative colitis that is otherwise limited to 4, dise .
tals Grossly, involved colonic mucosa may be g, U;a‘ "
1s granular or have extensive, broad-based ulcers, The,, y:
itis

abrupt transition between diseased and uninvolyeq “
ase 17.36B). Ulcers are aligned along the long axis of th, COE

’g; do not typically replicate the serpentine ulcers of Crop, diy
. Isolated islands o :«m mugo oftgpu 9% ip;%!the "
he to create pseudopolyps (Fig. |7. » and the tips of 4
p  Polyps may fuse to create sal bridges (Fig. 17.36D).0

disease may lead to r 1 with a smooth mu
| sur'face that lacks normal folds. Unlike Crohn disease, uler
s_}i_Es ot transmural. As a result the colon wallis
SRS the | surface is norimal, and stri®
‘occurs Uncommonly, severe cases are associat!"
; of the muscularis Pfopna and neuromuscular OW
*ading to colonic dilation and toxic
nificant risk of perforation. .
| features of mucosal disease in ulcerativé Cdmi
Crohn disease and include i"ﬂanﬂ:
PE abscesses (Fig. 17.37), crypt 45",
“PiEhelial metaplasia (Fig, 17.378). I"
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Crohn disease, granulomas are not present, and the diffuse inflam.-
mation is generally limited to the mucosa and superficial submucosa
(Fig 17.37C). In severe cases, extensive mucosal destrictjo, may
FQQ be accompanied by ulcers that ex.tend Into the submucosa, byt
S che muscularis propria is rarely involved. Submucosal fibrosis,
o mucosal atrophy, and distorted mucosal architecture remain as
Q’k residua of healed disease, but histology may also revert to near
2 normal after prolonged remission. C4/, @ 7or ony .
'Hg e ————————————————————— /ﬁ : ; ei___gg-_-__—-_’e_=,—
C‘YOL \ a[. e

Clinical Features

¥ Uleerative colitis is a relapsing disorder characterized by
*  attacks of bloody diarrhea with stringy mucoid material
% lower abdominal pain, and cramps that are temporarily
relieved by defecation. These symptoms may persist for
days, weeks, or months before they subside. The initial attack
may, in some cases, be severe enough to constitute a medical
or surgical emergency. More than half of patients have
Clinically mild disease, although almost all experience at
least one relapse during a 10-year period. Historically, up
t030% of those affected required colectomy within the first
3 years after presentation because of uncontrollable symp-
¢ 3 1oms, byt the incidence of colectomy has fallen sharply with
| Wmnts in medical management. Colectomy effectively

i Cums Mtestinal disease in ulcerative colitis, but extraintestinal
0 m_amfGStation

S may persist,
: L‘;/N . vio o+
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: The factors that trigger development of ulcerative colitis
in previously healthy individuals are not known. However,
infectious enteritis precedes disease onset in some cases. It
has been hypothesized that enteritis triggers mucosal immune
activation and microbial changes that lead to disease in
susceptible individuals. In other patients the first episode
of disease is preceded by psychologic stress, which may
also be linked to relapse during remission. The initial onset

of symptoms has also been reported to occur shortly after

smoking cessation in some patients; in these smoking may "
o‘«dmc |

partially relieve symptoms. ’“\/\ur\:} : #\‘QEWVM 3 ¢
e 2 Yot Nodusow
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CHAPTER 23 The Breast

Luminal cells (blue)
Myoeplthellal cells (black)
Intralobular stroma (green)
Interlobular stroma (red)




e
. ive Breast Cha
rohferatlve .
N%r:gcystlc Changes)

. ludes common morpl "
m(l }.hnluy," alterat;

This & 4 uped under the tern ‘ (,n; i
are Ot B i rm might mea@ “Tumpy bumpy” breae.
5 M : ‘ m g :
g . to the radiologist, a dense Py breasts on

patiots | oist, benign histologic findings, Theaet
e patologisl, benign stolo gs. Thesertes

:! i nonpmhferahve to indicate th)at they ar:l(r):;
wmﬂ\ an increased risk of breast cancer; this name
i t unfortunate because some of these changeé

increased proliferation and may even be associ-

ipal nonproliferative morphologic
e, often with apocrine metaplasia;
(3) adenosis. o e
ysts Yorm by the dilation of lobules and in turn
rm larger cysts. Unopened cysts contain
nt brown- or blue-colored fluid (blue-dome
sts are lined either by 2 flattened atrophic
stic apocrine cells. The latter cells have
i, eosinophilic cytoplasm and closely resemble
pithelium of sweat glands (Fig. 23.5C).
mon (Fig. 23.5A). Cysts may cause concern
nd firm.The diagnosis is confirmed by
of the mass after fine-needle aspiration of

oyr re, releasing secretory material
ma. The resulting chronic inflammation
to palpable nodularity of the breast.
defined as an increase in the number
t is a normal feature of pregnancy: In
osis can occur as a focal change.The
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acini are lined by columnar epithelial cells, and calcifications
are occasionally present within the lumens.

Several other morphologic alterations fall into the category
of “nonproliferative” changes. Lactational adenomas present
as palpable masses in pregnant or lactating women and regress
after cessation of breastfeeding. They consist of normal-appearing
breast tissue with lactational changes. Their name may be 2

as these lesions may be an exaggerated local response
lasms. Flat epi-

by the presence

misnomer,
to gestational hormones rather than true neop
thelial atypia is 2 clonal process characterized
of dilated acini and cysts lined by epithelial cells that display mild

cytologic atypia. It is associated with deletions of chromosome
|6q and is the earliest morphologically recognizable clonal lesion
ated with lesions

of the breast. Flat epithelial atypia is often associ |
that increase the risk of cancer (e.g. atypical hyperplasia, described

later) but has not been shown to increase risk in isolation.



INOMA OF THE BREAST

Bp€ast carcinoma is the most common and deadly malig-
ancy Of«v\vimen globally; each year, 1.7 million women
b diagnosedmedone in three of those afflicted die of
disease. Although the incidence of breast cancer is four to
seven times higher in the United States and Europe than
dsewhere, the worldwide incidence and mortality is increas-
Ing at an alarming rate, and by 2020 it is estimated that 70%
of cases will be in lower income countries. The factors
}mderlying this trend are thought to be social changes that
increase breast cancer risk —specifically delayed childbearing,
fewer pregnancies, and reduced breastfeeding —combined
with a lack of access to optimal health care.

The lifetime risk of breast cancer is 1 in 8 for women
living to age 90 in the United States. In 2019, over 260,000
women in the United States were diagnosed with invasive
breast cancer, and more than 40,000 women died of the
disease —a toll among cancers second only to lung cancer.
It is both ironic and tragic that a neoplasm arising in an
exposed organ, readily accessible to self-examination and
clinigal surveillance, continues to exact such.a heavy toll.
breast cancers can be separated into three major groups
efined by the expression of two proteins d HER2

(also known as ERBB2). In this chapter(”luminal”jcancers
positive for ER and negative for HER2,
ingHER

are defined as being
'z 4 . o Bt 2

HER?2” cancers are d efu.@d as cancers overexpressingHERY
agg_i,gan be either ER-positive or ER-negative.&Triple negative
breast cancers” (TNBCs) are cancers that are negative for

ER and HER2. These cancers are termed “triple negative”
Qecause they also fail to express progesterone receptor (PR),
which is under the control of ER. These three groups of
cancers differ with regard to patient characteristics, patho-
logic features, treatment response, metastatic patterns, time
to relapse, and outcome and will be discussed in more deta_ll
Jater. However, it is important to note that breast cancer is
biologically heterogeneous and that ef}ch of these three
groups is comprised of numerous clinically important

subtypes.

g I S A O | o~ A

3501 ‘fl * HER L .
E Luminal (European deSCem) \
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S 2504 _
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© Breast Cancer ( ¥
" 200
g RN
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Age at diagnosis
e 23.12 Incidence of luminal (ER-positive/HER2-negative), HeR)
R2-positive), and triple negative (ER-negative/HER2-negative) brex:
cancers according to age. Rates are per 10,000 women. Triple negae
(solid blue line) and HER?2 (solid green line) cancers have a relatively cons
incidence after age 40 years. In contrast, luminal cancers show a mriet
increase in incidence with age. This increase is greatest for women
European descent (solid yellow line) and less pronounced for women et
ethnic backgrounds (African, Hispanic, and Asian) (broken yellow inel. NG
Triple negative breast cancer.
with ethuc

Breast cancer incidence and biology vary
The incidence of breast cancer is highest in wo‘men;\
European descent; in this group, the average age at dldgm
is 63 years, and only 20% of cases are diagnosed at &]1100"‘1
younger than 50 years. In contrast, the averag fsb.md »
diagnosis for women of African descent is 59 ye;llis/uum
35% of cancers are diagnosed at ages below 50. For }

i
: Sip and 0%
women, the average age at diagnosis 15 50, at one!

. i T/ illw
diagnosed at ages below 50. The “excess cancers ML

of European descent are mostly of luminal type( 5
Thus, TNBCs and HER?2 cancers make up a great®
tion of cancers occurring in other ethnic groups: . e

The risk of death in those who develop invast! ol

- and
cancer has gradually declined in both yOlmgel,:,\ ,m'n\‘“\

| b
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volecular CIassif%n and Pathogenesis

geveral different “pPr.O s haV(? been used to sy bclassify
- ast cancer into clinically meaningful subtypes. Based o,

e X ression profililg\breast cancers cluster into three
" sin groups: prec ominantly ER-positive/
JER)-negative) atiched™)(predominantly HER2-
positv ¢), and edominantly ER-negative/

ive). Becausethiese molecular subtypes correlate
seasonably well with ER and HER? protein expression (Fig,.
23.13), which is easily assessed by standard clinical assays,
molecular subtyping by expression profiling is not a routine
part of breast cancer classification.
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Oﬂfum*tio.n mutations in the single normal mp;/ of the gene.
Mutations in BRCA1 and BRCA2 are responsible for
80% to 90% of single gene familial breast cancers and
about 3% to 6% of all breast cancers. Penetrance, age of
onset, and susceptibility to other types of cancers vary
'flccording to the specific BRCA1 and BRCA2 mutation that
is inherited, but most carriers develop breast cancer by the
age of 70 years. Mutations in BRCAT also markedly increase
the risk of ovarian carcinoma, which occurs in 20% to 40%
of carriers. BRCA2 confers a smaller risk for ovarian carci-
noma (10% to 20%) but is associated more frequently with
male breast cancer. BRCAT and BRCA? carriers also are at
higher risk for other epithelial cancers, such as prostatic
and pancreatic carcinoma.

" BRCAI1 (on chromosome 17¢21) and BRCA2 (on chromo-
some 13q12.3) are both large genes, and hundreds of different
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Table 23.2 Risk%rs for Developing Breast Cancer

Female gender

Increasing 28~ :
Germline mutations of high penetrance

history (>! first-degree

relative, young age, multiple cancers)
Personal history of breast cancer

High breast density

Relative Rislk?®
>4 0

Germline mutations of moderate penetrance
Hv-dose radiation to chest at young age

 Family history (I first-degree relative)

Early menarche (age <12 years)

Late menopause (age >55 years)
g;g% pregnancy (age >35 years)

Bt reastonding
-MOﬂetherapy

e

WQM
\UC any risk factors.

o
likelihood of developing invasive carcinoma compared

B enormir
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The Breast M,o le (,u[l?‘qf C(&d\/} ;fd(/{,('/qﬁ 14
¥ Pasal ke
minalt'.mm“ HER2 Triple Negative Breast Cancer
(ER-positive, HER2-negative) (HER2-positive) (ER-negative, HER2 negative) {

Low proliferation High proliferation - Highp



Flat epithelial atypia
Germline BRCA2 |
mutations <
(Familial cancers)

PIK3CA

P,
/7

s 5 169 mutations
gain loss
ER POSITIVE PATHWAYS
Germiine HER2 >
TP53 mutations amplification
(Familial cancers)

ER NEGATIVE PATHWAYS

Ot 4 P53
tisihor s stations

' (Familial cancers)

E#oure 23.14 Major pathways of breast cancer cievelqpmem.Th ¢

uminal (ER-positive) carcinomas. Recognizable non-obligate prec:
(blue arrow) leads to triple negative breast cancer (ER—q‘egaﬂv
overexpress p53 has been identified (analogous to the “p53 sig
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M( arcimoma in Situ. DCIS is a clonal prolifera

ton of epithelial cells limited to ducts and lobules by the
ix‘la‘llx(\l\( membrane. Myoepithelial cells are preserved in
mvolved ducts/lobules, although they may be diminished
i number. DCIS can spread throughout the ductal system
and produce extensive lesions involving an entire sector of a
breast.

DCIS is almost always detected by mammography.
Without mammography, fewer than 5% of carcinomas
detected are in situ lesions, but this rises to 15% to 30% in
saeeﬂned populations. Most are identified as a result of
calcifications associated with secretory material or necrosis;
less commonly, periductal fibrosis surrounding DCIS results
in a mammographic density or creates a vaguely palpable
mass. Rarely, DCIS (often of micropapillary or papillary
types) produces a nipple discharge or is detected as an
incidental finding upon biopsy for another lesion.

" MORPHOLOGY

DCIS grows in several architectural patterns, which vary in nuclear
grade and the presence and extent of necrosis (Fig. 23.17). Some
cases of DCIS have a sing ern, but most are comprised
of 2 mixture of patterns Comedo DCIS may occasionally produce

a vague nodularity, bu isdetected as clustered or
linear and branching areas of calcification (Fig.23.17A). It is defined
by two features: (1) tumor cells with pleomorphic, high-grade
nuclei and (2) areas of central necrosis (Fig.23.1 7B)@rif6rm]
DCl9has rounded (cookie cutter—like) spaces, gfggn:@wgﬁ
calcified secretory material (Fig. 23.17C){ Micropapillary DCIS
produces complex bulbous protrusions without fibrovascular
cores (Fig.23.1 7Di&apillary DCIS p@duces true papillae with
fibrovascular cores that lack a myoepithelial cell layer. Varying
Wis can be associated with each architectural
pattern as well as calcifications, which develop in association with
intraluminal secretions or necrosis.

g :aget disease ?,af the nipple is a rare manifestation of breast

© 4% of cases) that presents as 2 unilateral
erythematous eruption with a scale crust. §|ruritus is common,
=and the Tesion may be mistaken for eczema. Il ignant cells (Paget

cells) extend from DCIS within the ductal system via the |actiferous
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ps at a rate of about 1%
per year, similar to that observed for untreated DCIS.
How.ov(q., qnliko DCIS, it is unclear if surgical removal of
the identified lesion lowers risk. Invasive carcinomas
developing in women after LCIS are three-fold more likely
to be lobular carcinoma; however, most are of other mor-
phologies. Treatment choices include bilateral prophylactic
{llaStWt()lllyr tamoxifen, or, more lypically, close clinical
follow-up and mammographic screening.

Invasive (Infiltrating) Carcinoma

Breast carcinoma has a wide variety of morphologic appear-
ances. About one-third can be classified into special histologic
types that merit discussion because they have important
biologic and clinical associations. We will first cover infiltrat-
ing carcinomas of “no special type” (typical ductal carc-
nomas) and will then discuss those that fall into special
categories.

The majority of invasive breast cancers are ductal adenocarcinomas
that are not classified further into a special type. In the absence
of mammographic screening, these carcinomas usually present
as 2 mass of at least 2 to 3 cm in size. The mammographic and
gross appearance varies widely depending on the stromal reac-
tion to the tumor (Fig. 23.20). They most commeonly present
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occasional foci of calcification. Less commonly, tumors present as
deceptively well-circumscribed (Fig. 23.20D, E) masses composed
of sheets of tumor cells with scant stromal reaction (Fig. 23.20F)
or may be almost imperceptible (Fig. 23.20G, H), being comprised{_
of scattered neoplastic glands or single tumor cells infiltrating
otherwise unremarkable fibrofatty tissue (Fig. 23.20l).

Larger carcinomas may invade the pectoralis muscle and become
fixed to the chest wall or invade the dermis and cause retraction
(dimpling) of the skin.When the tumor involves the central portion
of the breast, retraction of the nipple may develop. Rarely, breast
cancer presents as metastasis to an axillary lymph node or a
distant site before cancer is detected in the breast. In such cases,
the primary carcinoma may be small, may be obscured by dense
breast tissue, or may fail to produce a desmoplastic response. In
most cases, these “occult” primary tumors (which are easily missed
by palpation or mammography) can be detected by imaging studies
using ultrasound or MRI. -

Invasive carcinoma is graded using the Nottingham Histologic
Score. Carcinomas are scored for tubule formation, nuclear
pleomorphism, and mitotic rate. Grade | (well differentiated)
carcinomas grow in a tubular or cribriform pattern, have small
uniform nuclei, and have a low proliferative rate (Fig. 23.21A).
Grade 2 (moderately differentiated) carcinomas have areas where
cells grow as solid clusters or single infiltrating cells and show
greater nuclear pleomorphism and high numbers of mitotic figures

(Fig. 23.21B). Grade 3 (poorly differentiated) carcinomas invade
as ragged nests or solid sheets of cells and h

nuclei. A l?igh .proliferative rate and areas of tumor necrosis are
~ common in high-grade tumors (Fig. 23.21C)
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