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Immunoglobulin Structure
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Well circumscribed translucent central area, 
termed nidus

Osteoid osteoma is relieved by aspirin
Osteoblastoma is not relieved by aspirin
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Bone forming cells
Sunburst appearance
Codman’s triangle
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Cartilagenous
Popcorn calcification

CHONDROSARCOMA
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11:22 translocation
Onion skin appearance

Homer Wright rosettes indicate 
neural differentiation 

Round blue cell tumor
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OSTEOCHONDROMA

common benign cartilage capped 
outgrowths attached by a bony 
stalk to the underlying skeleton 

develop only in bones of endochondral 
origin arising at metaphysis near the 
growth plate of long tubular bones, esp 
about the knee

They tend to stop growing 
once the normal growth 
of skeleton is completed
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Giant cell tumors involving 
epiphysis - arthritic

Disseminated by 
multinucleated osteoclast type 
giant cells, hence the synonym 
osteoclastoma

Morphology: Abundant multi nucleated giant 
cells and a background of mononuclear cells

GIANT CELL 
TUMORS
(Osteoclastoma)

Soap bubble appearance 
on X Ray
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* Inflammation in sacroiliac joints and ligaments of 
spine
* Autoimmune process associated with HLA-B27

ANKYLOSING
SPONDYLITIS 

(Ankylosing 
Spondyloarthritis)

Low back pain due to sacroiliitis characterized by 
* Insidious onset
* Pain at night
* Age < 40 
* improves with exercise & hot water
* no improvement with rest
* Morning stiffness > 30min
* flattening of normal lumbar curvature and 
decreased chest expansion 

X-Ray shows bamboo 
spine i.e. fusion of 
vertebra 
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Notice sequestrum, involucrum and 
cloaca in chronic osteomyelitis 

* Sequestrum - Dead bone which is denser than the 
surrounding bone resulting from cortical and medullary 
infarcts. It is hallmark of active infectious process.
* Involucrum - Periosteal new bone which is formed in 
an attempt to wall off infective process
* Cloacae - defects in involucrum which allow the 
continued discharge (decompression) of inflammatory 
products from the bone.

CHRONIC OSTEOMYELITIS 
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<5mm or 0.5cm
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Acute, painful spreading infection 
of dermis and subcutaneous tissue

Common cause:
Staph aureus
Streptococcus pyogenes
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Deep infection along fascial planes 
with severe pain, fever, and 
leukocytosis

Polymicrobial infection that 
include:
Staph aureus
E.coli
Clostridium perfringens

Associated with 
crepitus due to 
methane and CO2 
production 
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IMPETIGO

* Superficial infection of epidermis
* Characterised by pustules and honey colored crusts 
on erythematous base 
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VITILIGO

Partial or total loss of 
melanocytes within epidermis

Difference from 
albinism:
In albinism, melanocytes 
are present but fail to 
produce pigment due to 
tyrosine deficiency
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MELASMA
* mask like zone of facial 
hyperpigmentation 
* associated with pregnancy and 
therefore known as mask of 
pregnancy

Psoriasis 
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KERATOCANTHOMA

Benign tumor that mimics 
squamous cell carcinoma

Appears as flesh colored, dome 
shaped nodule with central, 
keratin filled plug 

Associated with p53 mutations

SEBORRHEIC KERATOSES
* very common benign skin tumor
* mostly occur after age 40

Waxy brown papules and plaques 
with prominent follicle openings. 

Lesions have a “stuck on” appearance 

BENIGN EPITHELIAL TUMORS

Morphology:
Hyperkeratosis
Horn cysts
Invagination cysts

https://goodnotes.com/


ACTINIC KERATOSIS

* epidermal dysplastic change 
that occur due to prolong 
exposure to UV light
* usually less than 1 cm
* reddish brown
* sandpaper like consistency 

Malignant transformation —> 
squamous cell carcinoma

LICHEN PLANUS 
* pruritic, purple, polygonal, flat 
shaped papule
* generally resolves 1-2 years after 
onset
* associated with Hepatitis C

Wickham Striae:
• white dots or lines on 

lesion
• Represent zone of 

hypergranulosis 

PRE MALIGNANT TUMORS
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SQUAMOUS CELL CARCINOMA

second most common skin malignancy 
after basal cell carcinoma

Associated with human papilloma virus 
(HPV-36)

Morphology:
* usually well differentiated 
* usually nodular and ulcerated
* tumor cells are enlarged with angulated 
contours
* Dyskeratosis (single cell keratinization) 
* keratin pearls

Notice keratin pearls

Classically involves lower lip
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BASAL CELL CARCINOMA
Most common skin malignancy
Slow growing tumor
Rarely metastasize
Locally aggressive and infiltrative
Also called Rodent ulcer 

Presents as pearly papules containing 
prominent, dilated subepidermal blood 
vessels (telengiectasia)

Notice pallisading nuclei

Risk factors:
Chronic sun exposure 
Lightly pigmented individuals
Xeroderma pigmentosum
Immunosuppresion

Classic location is upper lip
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ERYTHEMA 
MULTIFORME
Immunologic (hypersensitivity) 
reaction of skin
Characterized by diffuse, 
erythematous target-like lesions 
in many shapes

ASSOCIATIONS:
HSV
Mycoplasma infections
Histoplasmosis
Leprosy
Drugs (penicillins, sulfonamides 
etc)
Carcinomas and lymphomas
SLE
Dermatomyositis

Severe form:
* Stevens-Johnsons syndrome
* Toxic epidermal necrolysis
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OSTEOGENESIS IMPERFECTA 
(BRITTLE BONE DISEASE)

Mutations in alpha 1 and alpha 2 
chains of Collagen Type 1 

Notice blue sclera in OI

Most commonly autosomal dominant
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PAGET DISEASE (OSTEITIS DEFORMANS) 

* Localized disorder of bone 
remodeling due to osteoclast 
dysfunction 
* may be caused by a slow virus 
infection by paramyxovirus

Osteosarcoma is the most 
dreaded complication of 
Paget disease
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RICKETS

Defective mineralization 
of osteoid

Vitamin D deficiency

LABS:
* decrease calcium 
and phosphate
* increase P
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Panus formation
* granulation tissue formed within 
synovial tissue
* formed by fibroblasts and 
inflammatory cells
* release cytokines which destroy 
the articular cartilage
* result in ankylosis i.e. fusion of 
joint by scar tissue 

Clinical Features: 
* symmetric involvement of 
joints
* polyarticular (5 or more 
joints)
* small joints affected first
* morning stiffness (more 
than 1 hr) improves with 
activity

RHEUMATOID ARTHRITIS
Autoimmune disease Rheumatoid factor is an IgM autoantibody 

that has specificity for Fc portion of IgG

Signs:
* radial deviation of wrist and ulnar deviation 
of fingers
* Swan neck deformity
* Boutonniere deformity
* Cock up toe deformity

Felty’s syndrome - RA + 
splenomegaly + neutropenia

Neutrophils and high proteins in synovial fluid
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LYME ARTHRITIS

Caused by spirochete 
“borrelia burgdorferi”

Bull’s eye lesion - pathognomonic of 
Lyme disease
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Keratoderma Blenorrhagica

REACTIVE
ARTHRITIS
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Iron laden mitochondria form a ring 
around the nucleus of erythroid 
precursors. These cells are called 
ringed sideroblasts.

Shistocyte (fragments of RBC) - a characteristic 
of microangiopathic hemolytic anemia 
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Crew cut appearance of skull seen on 
X-Ray in beta thalassemia major 
patients

Target cells in beta thalasemia

BETA 
THALASEMMIA

Chipmunk facies

·
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Seen in megaloblastic anemia

>5 lobes
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Reticulocytes identified on blood smear 
as larger cells with bluish cytoplasm 
(due to residual RNA)

Spherocytes with loss of central 
pallor seen in hereditory 
spherocytosis

HEREDITARY SPHEROCYTOSIS

* splenomegaly
* jaundice with unconjugated 
bilirubin
* risk for bilirubin gallstones
* increased risk for aplastic crisis 
with parvovirus B19 infection of 
erythroid precursors
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* sickle cells
* target cells
* Howell jolly bodies

Crew cut appearance due to 
massive erythroid hyperplasia

Chipmunk facies

SICKLE CELL ANEMIA

Complications of vaso occlusion:
* Dactylitis
* Autosplenectomy
* Acute chest syndrome
* Pain crisis
* Renal papillary necrosis

Autosomal recessive disorder in beta chain 
of Hb. Glutamic acid is replaced by valine.

Increased risk of sickling 
occurs in hypoxemia, 
dehydration and acidosis.
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HEINZ BODIES AND BITE CELLS SEEN IN 
G6PD DEFICIENCY

X linked recessives 
disorder resulting in 
reduced half life of G6PD.
Renders cells susceptible 
to oxidative stress.

Protective role against 
falciparum malaria
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Monospot test is used for screening 

(If exposed to Ampicillin)

Atypical lymphocytes in 
Infectious Mononucleosis

Most common cause - EBV
Less common cause - CMV
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Myeloblasts are usually characterised by positive 
cytoplasmic staining for myeloperoxidase ( MPO). 
Crystal aggregates of MPO may be seen as Auer rods

https://goodnotes.com/


Smudge cells seen in Chronic 
Lymphocytic leukemia

Among B cell lymphomas, only 
CLL/SLL and mantle cell 
lymphoma commonly express 
CD5. So it is a helful 
diagnostic clue.
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Sezary cells seen in Mycoses fungoides.
Sezary cells are characteristic 
lymphocytes with cerebriform nuclei. 
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Teardrop RBCs, nucleated RBCs and immature 
granulocytes seen in Myelofibrosis

Starry sky pattern seen in Burkitt lymphoma
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LYMPHOMAS CORRESPONDING TO LYMPH NODE REGIONS
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Rouleaux formation

Lytic punched out skeletal lesions

MULTIPLE
MYELOMA

M spike is present on 
serum electrophoresis, 
most commonly due to 
IgG or IgA

Presence of 
Bence Jones 
proteins
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Shistocytes seen in microangiopathic 
hemolytic anemia

Microangiopathic hemolytic anemia seen in:
* TTP
* HUS
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Lines of Zahns indicating thrombus formation
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CHARACTERISTIC FINDINGS 

* Sideroblastic anemia - Ringed sideroblasts
* Vitamin B12 Deficiency - increased urine methylmalonic acid
* Sickle cell disease - Howel Jolly bodies 
* G6PD Deficiency- Heinz bodies and bite cells
* Autoimmune hemolytic anemia - Positive Coomb’s test 
(negative Coomb test in Cold Agglutinin disease)
* Microangiopathic Hemolytic anemia - Schistocytes
* Hodgkin Lymphoma - Reed Sternberg cells
Nodular sclerosis Hodgkin Lymphoma - Lacunar cells
Lymphocyte predominant Hodgkin Lymphoma - popcorn cells
* Follicular Lymphoma - Centrocytes, buttock cells, centroblasts
* Burkitt Lymphoma - Starry sky patterns
* Multiple Myeloma - M spike, Reuleaux formation, Bence Joes 
protein, Flame cells, Mott cells, Russel bodies, Dutcher bodies
* Waldenstrom’s Macroglobulinemia - Russel bodies, Dutcher bodies
* Acute Myelogenous Leukemia (AML) - Auer rods
* CML - Sea blue histiocytes 
* Primary Myelofibrosis - Tear drop cells
* Mycosis fungoides - Sezary cells (characteristic lymphocytes with 
ceribriform nuclei)
* Langerhans cell histiocytosis - Birbeck (tennis racket) granules
* Gout - mono sodium urate crystals
* Pesudo Gout - calcium pyrophosphate dihydrate crystals
* Thrombus - Lines of Zahn
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DIAGNOSTIC TESTS 

* Paroxysmal nocturnal hemoglobinuria - Ham’s test 
* Leukomoid reaction is LAP positive
* Hairy cell leukemia are positive for tartrate - resistant acid 
phosphatase (TRAP) 
* Tingible body macrophages are present in follicular hyperplasia 
but absent in follicular lymphoma
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CHROMOSOMAL TRANSLOCATIONS

* Philadelphia chromosome - t(9:22) - CML
* Follicular Lymphoma - t(14:18)
* Burkitt Lymphoma - t(8:14)
* Acute promyelocytic leukemia - t(15:17)
* Ewing sarcoma - t(11:22)
* Mantle cell lymphoma - t(11:14)

* bcl1 overexpression due to - t(11:14) - mantle cell lymphoma 
* bcl2 overexpression due to - t(14:18) - Follicular lymphoma
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Y shaped incision I shaped 
incision

T shaped or 
modified Y shaped 
incision
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Shotgun cartridge

Rifle bullet

Case is brass

Bullet is lead
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50 inch in length
Half inch in diamter

Ryle’s tube used in 
children 
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* Maceration is an important example of Aseptic autolysis
* First overall site of discolouration in Putrefaction - 
reddish brown discolouration at aortic intima
* First external site of color change - greenish 
discolouration at Right iliac fossa (cecum is in RIF)
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Adrenergic Agonists 

https://goodnotes.com/


https://goodnotes.com/


Adrenergic Antagonists 
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* Drugs that possess membrane stabilizing 
or local anesthetic properties:
Propranolol
Metoprolol
Labetolol
Acebutolol
Pindolol

Cardvedilol is:
Alpha blocker
Beta blocker
Calcium channel blocker
Anti oxidant
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SIDE EFFECTS OF ANTI CANCER DRUGS
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MNEMONICS

* Muscarinic Effects - SLUDGE
* Nicotinic effects - MTWTF
* Organophosphate (ecothiophate) poisoning - SLUDGE + MTWTF
* Drugs for bradycardia and low BP - IDEA
* Selective beta 1 blockers - MAN BABE
* Drugs with partial agonist activity - PAL
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* Transferrin - transports iron in the blood and delivers it to liver and 
bone marrow macrophages for storage
* Ferritin - binds stored iron
* Hepcidin - sequesters iron in storage sites 
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VALUES
* Hb in males = 13.5 - 17.5
* Hb in females = 12.5 - 16.0
* MCV = 80 - 100
* Microcytic < 80
* Macrocytic > 100
* % saturation = 33%
* TIBC =300
* Serum iron = 100
* Retic count = 1-2%
* RBC Life span = 120 days
* Life span of platelet in blood = 8-12 days
* HbS < 50% is sickle cell trait
HbS > 50% is sickle cell disease
* WBC count = 5000-10000
* Normal PLT count = 150,000-400,000 
* Thrombocytopenia - PLT < 50,000
* Thrombocytosis - PLT > 750,000 
* Normal bleeding time = 2-7 minutes 
* Neutrophilia > 7000
* Neutropenia < 1500
* Eosinophilia > 700
* Basophilia > 110
* Monocytosis > 800
* Lymphocytosis in children > 4000
Lymphocytosis in adults > 8000
* Lymphocytopenia in children < 1500
Lymphocytopenia in adults < 3000
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* Lymphoblasts are TdT positive 
* Myeloblasts are MPO positive
* B cell surface markers - CD10, 19, 20
* T cell surface markers - CD3,4,5,6,7,8
* Among B cell lymphomas, only CLL/SLL and mantle cell lymphoma 
commonly express CD5. So it is a helpful diagnostic tool
* Hairy cell leukemia - Tartrate resistant acid phosphatase (TRAP) 
positive
* Leukemoid reaction is LAP positive
* Gout - Synovial fluid shows needle shaped crystals with negative 
birefringement under polarized light
* Pseudo Gout - Synovial fluid shows rhomboid shaped crystals with 
weakly positive birefringement under polarized light 
* Dermatomyositis - positive ANA and anti-Jo-1 antibodies
* Rhabdomyosarcoma is desmin positive
* SLE - anti dsDNA antibodies
* S-100 positive in Melanoma, Schwannoma and Langerhans cell 
histiocytosis
* Elevated D-dimer is the best screening test for DIC
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TREATMENT
* Sickle cell anemia - Hydroxyurea
* Hemophilia A - Recombinant Factor 8
* Von Willebrand disease - Desmopressin
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DRUG INDUCED MACROCYTIC ANEMIA
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C3 def : staph & other GPB infection

MAC complex or MBL def: Neisserial inf

C2C4 def : SLE
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Psoriasis: Munro microabscess + Auspitz Sign

Lichen Planus: Wickhamm striae + sawtooth appearance

Pemphigus Vulgaris: tombstone appearance, Positive Nikolsky 
sign, Fishnet pattern

Bullous Pemphigoid: Negative Nikolsky sign, linear pattern

Seborrheic Keratosis: Leser Trelat sign, coin like stuck on 
appearance

Acanthosis Nigricans: velvet like skin

Basal Cell Carcinoma: Pink pearl like papule

Keratoacanthoma: Cup shaped tumor

(1) onion like skin Ewing sarcoma
(2) auto splenectomy sickle cell anemia
3) mosaic pattern Paget disease
4) marble bone osteoptrosis
5) skull defect multiple myeloma
6) vertebrae defect osteoporosis
(7) codman triangle osteosarcoma
8) blue  cell Ewing sarcoma
9) blue sclera osteogenesis imperfecta
(10) soap bubbles gaint cell tumor 
11) Lion like face Paget disease
(12) pigeon and frontal bossing rickets..
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Thalassemia: Target Cells

Thalassemia major: Crewcut + Chipmunk facie

Hereditary spherocytosis: Howell Jolly bodies

Sickle Cell Anemia: Crewcut + Chipmunk facie + Howell Jolly bodies

G6PD Deficiency: Heinz bodies + Bite cells

Microangiopathic hemolytic Anemia: Schistocytes

AML: Auer rods

CLL: Smudge Cells

Mycosis Fungoids: Sezary Cells

Myelofibrosis: Tear drop RBCs

Hodgkin's: Owl eyed RS cells

Nodular Sclerosis: Lacunar Cells

Langerhans Cell Histiocytosis: Birbeck Granules
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