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INTRODUCTION TO
THE COMPLEX
ARCHITECTURE OF
THE HAND AND
WRIST

The human hand is one
of  the  most  intricate
a n d  v e r s a t i l e
structures in the body,
capable  of  everything
from  delicate  micro-
m o v e m e n t s  t o
powerfu l  gr ipping
actions. At the core of
t h i s  r e m a r k a b l e
functionality  lies  the
bones  of  the  hand
and wrist anatomy, a
s o p h i s t i c a t e d
arrangement  of  27
individual  bones  that

w o r k  t o g e t h e r  t o
provide  both  stability
and  extraordinary
r a n g e  o f  m o t i o n .
Understanding  the
bones  of  the  hand
and wrist anatomy is
essential  not  only  for
medical  professionals
but  also  for  anyone
interested  in  how  the
body  achieves  such
precise  and  powerful
manual  dexterity.
The  wrist  and  hand
represent  the  distal
e n d  o f  t h e  u p p e r
extremity,  connecting
the  forearm  to  the
fingertips.  This
anatomical  region  is
divided into three main
segments:  the  carpus
(wrist), the metacarpus
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( p a l m ) ,  a n d  t h e
phalanges  (fingers).
Each segment plays a
distinct  role  in  the
overall  function of the
hand,  and  the  bones
of  the  hand  and
wrist  anatomy  are
arranged in a way that
m a x i m i z e s  b o t h
strength and flexibility.
T h e  w r i s t  a l o n e
contains  eight  small
carpal  bones arranged
in two rows, while the
palm  comprises  five
metacarpal bones that
radiate  outward  to
support  the  fingers.
The fingers themselves
a r e  m a d e  u p  o f
fourteen  phalanges,
with  each  finger
con ta in i ng  th ree
phalanges  except  the
thumb, which has two.

THE CARPAL
BONES: THE
FOUNDATION OF
WRIST MOTION

When  examining  the

bones  of  the  hand
and  wrist  anatomy,
the carpal bones serve
as  the  cr i t ical  l ink
between  the  forearm
and  the  hand.  These
eight small,  irregularly
shaped  bones  are
a r r a n g e d  i n  t w o
transverse  rows,  each
containing four  bones.
The  proximal  row  sits
closer  to  the forearm,
while  the  distal  row
c o n n e c t s  t o  t h e
metacarpal  bones  of
t h e  p a l m .
Understanding  these
b o n e s  a n d  t h e i r
interrelationships  is
f u n d a m e n t a l  t o
grasping how the wrist
achieves its impressive
range of  motion while
maintaining  structural
integrity.

The
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Proximal
Row of
Carpal

Bones
The  p rox ima l  row
consists  of  four  bones
that articulate with the
radius and ulna of the
forearm.  From  the
lateral (thumb) side to
the medial (pinky) side,
these  bones  are  the
scaphoid ,  lunate ,
t r i q u e t r u m ,  a n d
pisiform. Each bone in
this  row  has  unique
characteristics  and
functions  within  the
bones  of  the  hand
and wrist anatomy.
The scaphoid bone is
the largest bone in the
proximal  row  and  is
shaped somewhat  like
a  b o a t ,  w h i c h  i s
reflected  in  its  name

derived from the Greek
word  for  boat.  The
scaphoid  sits  at  the
base of the thumb and
is the most commonly
fractured  carpal  bone
due to its position and
the  forces  transmitted
through it  during  falls
onto  an  outstretched
hand. Its blood supply
i s  p a r t i c u l a r l y
vulnerable, entering at
the  distal  end,  which
means  fractures  can
lead  to  avascu la r
necrosis if not properly
treated.
The  lunate  bone  is
crescent-shaped, as its
name  suggests,  and
s i t s  b e t w e e n  t h e
s c a p h o i d  a n d
t r i q u e t r u m .  I t
articulates  with  the
radius and is central to
wr is t  mot ion .  The
lunate  is  important  in
the  bones  of  the
h a n d  a n d  w r i s t
anatomy  because  it
acts  as  a  keystone in
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the proximal row, and
its dislocation can lead
to  significant  wrist
dysfunction.
The triquetrum bone
is  pyramidal  in  shape
and sits on the medial
side  of  the  proximal
row. It articulates with
t h e  l u n a t e ,  t h e
p is i fo rm,  and  the
hamate  bone  of  the
d i s t a l  r o w .  T h e
t r iquet rum  i s  the
s e c o n d  m o s t
commonly  fractured
carpal bone and plays
a role  in  the complex
movements  of  wrist
rotation.
The pisiform bone is
a  small,  pea-shaped
bone  that  sits  on  the
palmar  surface  of  the
tr iquetrum.  I t  i s  a
s e s a m o i d  b o n e ,
meaning  it  develops
w i t h i n  a  t e n d o n ,
specifically  the  flexor
carpi  ulnaris  tendon.
The pisiform acts as a
pulley  for  the  tendon

and  is  an  important
landmark in the bones
of  the  hand  and
wrist  anatomy  for
understanding  the
attachment  points  of
wrist  flexors.

The
Distal
Row of
Carpal
Bones
The distal row of carpal
bones  connects  the
proximal  row  to  the
metacarpal  bones  of
the palm. From lateral
to medial, these bones
are  the  trapezium,
trapezoid,  capitate,
and  hamate.  Each
bone  in  this  row  has
distinct  articulations
and  functions  that
cont r ibu te  to  the
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overall  mechanics  of
the  hand.
The trapezium bone
is  distinguished by  its
s a d d l e - s h a p e d
articulation  with  the
first  metacarpal  bone
of  the  thumb.  This
unique  saddle  joint  is
what allows the thumb
its remarkable range of
mot ion,  inc lud ing
opposition,  which  is
essential  for  grasping
and  p inching.  The
trapezium  is  a  key
component  in  the
bones  of  the  hand
and  wrist  anatomy
because  it  directly
s u p p o r t s  t h u m b
function,  and  arthritis
a t  t h i s  j o i n t  i s  a
common  source  of
hand pain,  particularly
in older adults.
The  trapezoid  bone
is the smallest bone in
the  distal  row  and  is
wedge-shaped,  fitting
between the trapezium
and  the  capitate.  It

articulates  with  the
second  metacarpal
bone  and  contributes
to  the  stability  of  the
index  finger  ray.  While
l e s s  c o m m o n l y
discussed in the bones
of  the  hand  and
wrist  anatomy,  the
trapezoid  plays  an
e s s e n t i a l  r o l e  i n
transmitting  forces
through  the  hand.
The capitate bone is
the largest carpal bone
and sits at  the center
of the wrist, acting as a
keystone for the entire
c a r p a l  a r c h .  I t
articulates  with  the
third  metacarpal  bone
and is involved in the
m a j o r i t y  o f  w r i s t
m o v e m e n t s .  T h e
c a p i t a t e  h e a d
articulates  with  the
lunate in the proximal
row,  and  this  joint  is
critical  for  wrist  flexion
a n d  e x t e n s i o n .
Understanding  the
capitate  is  essential
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when  studying  the
bones  of  the  hand
and  wrist  anatomy
because  of  its  central
r o l e  i n  w r i s t
mechanics.
The hamate bone  is
wedge-shaped and sits
on the medial  side  of
the distal row. It has a
distinctive  hook-like
projection  called  the
hook  of  the  hamate,
which  serves  as  an
attachment  point  for
ligaments and tendons.
The hamate articulates
with  the  fourth  and
fifth metacarpal bones,
supporting the ring and
little  fingers.  The  hook
of  the  hamate  is  a
clinically  important
structure in the bones
of  the  hand  and
w r i s t  a n a t o m y
because  i t  can  be
fractured by repetitive
impact,  such  as  from
golf  clubs  or  baseball
bats.

THE METACARPAL
BONES: THE
FRAMEWORK OF
THE PALM

Moving from the wrist
into the hand itself, the
five  metacarpal  bones
form  the  skeleton  of
t h e  p a l m .  E a c h
metaca rpa l  bone
consists  of  a  base,  a
shaft, and a head, and
they  are  numbered
from  one  to  five,
s ta r t i ng  w i th  the
t h u m b .  T h e
metacarpals  are  long
b o n e s ,  a n d  t h e i r
structure  reflects  their
role  in  transmitting
force from the wrist to
the  fingers  while  also
providing  the  rigid
framework  for  the
palm. In the bones of
the  hand  and  wrist
a n a t o m y ,  t h e
metacarpals  are  the
bridge  between  the
c a r p u s  a n d  t h e
phalanges.
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The  first  metacarpal
bone,  associated  with
the  thumb,  is  shorter
and  thicker  than  the
o t h e r s  a n d  h a s  a
unique  saddle-shaped
base  that  articulates
with  the  trapezium.
T h i s  s p e c i a l i z e d
articulation  allows  the
thumb  to  move  in
m u l t i p l e  p l a n e s ,
including  opposition,
which is a hallmark of
human  hand  function.
The  second  and  third
metacarpals  are  the
m o s t  s t a b l e ,
articulating  firmly  with
the  t rapezoid  and
capitate  respectively,
and they form the fixed
central  column  of  the
hand.  The  fourth  and
fifth  metacarpals  have
increasing  mobility,
which  contributes  to
the cupping motion of
t h e  p a l m  d u r i n g
grasping.
T h e  h e a d s  o f  t h e
metacarpal bones form

the knuckles when the
fist  is  clenched.  These
heads  articulate  with
the proximal phalanges
of  the  fingers  at  the
metacarpophalangeal
j o i n t s ,  wh i ch  a re
critical  for  finger
flexion  and  extension.
In  the  bones  of  the
h a n d  a n d  w r i s t
a n a t o m y ,  t h e
metacarpal  heads  are
important  landmarks
for  both  function  and
injury,  as  fractures  of
the  metacarpal  neck
and head are common
in hand trauma.

THE PHALANGES:
THE BONES OF THE
FINGERS

The phalanges are the
small bones that make
up  the  fingers,  and
there  are  fourteen  in
total within the bones
of  the  hand  and
wrist  anatomy.  Each
finger,  except  the
thumb,  contains  three
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p h a l a n g e s :  t h e
proximal  phalanx,  the
middle  phalanx,  and
the distal phalanx. The
thumb contains only a
proximal  and  distal
phalanx,  lacking  a
middle  phalanx.  The
phalanges  are  long
bones,  each  with  a
base,  a  shaft,  and  a
h e a d ,  a n d  t h e y
decrease  in  size  from
proximal to distal.
T h e  p r o x i m a l
phalanges  articulate
with  the  metacarpal
h e a d s  a t  t h e
metacarpophalangeal
joints,  forming  the
knuckles.  The  middle
phalanges  articulate
wi th  the  prox imal
pha l anges  a t  t he
p r o x i m a l
interphalangeal  joints,
a n d  t h e  d i s t a l
phalanges  articulate
w i t h  t h e  m i d d l e
phalanges at the distal
interphalangeal  joints.
The  distal  phalanges

are  flattened  and
expanded at their tips
t o  s u p p o r t  t h e
fingernails  and  the
h i g h l y  s e n s i t i v e
fingertip  pulp.  In  the
bones  of  the  hand
and  wrist  anatomy,
the  distal  phalanges
are  also  the  sites  of
attachment  for  the
flexor  and  extensor
tendons, making them
crucial  for  fine  motor
control.
The  thumb  phalanges
a r e  p a r t i c u l a r l y
important in the bones
of  the  hand  and
w r i s t  a n a t o m y
b e c a u s e  t h e y
cont r ibu te  to  the
t h u m b ' s  u n i q u e
functional  capabilities.
The  proximal  phalanx
o f  t h e  t h u m b
articulates  with  the
first  metacarpal  at  a
condylar  joint  that
allows  flexion  and
extension,  while  the
distal phalanx provides
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the  broad  sur face
needed  for  opposition
and pinch strength.

JOINTS AND
ARTICULATIONS:
HOW THE BONES
WORK TOGETHER

The  bones  of  the
h a n d  a n d  w r i s t
anatomy  do not exist
in  isolation;  they  are
c o n n e c t e d  b y  a
complex  network  of
joints  that  allow  for
c o o r d i n a t e d
movement.  The  wrist
joint,  properly  called
the radiocarpal joint, is
f o r m e d  b y  t h e
art iculat ion  of  the
distal  radius  with  the
scaphoid,  lunate,  and
t r iquet rum  o f  the
proximal  carpal  row.
This  joint  allows  for
flexion,  extension,
radial  deviation,  and
ulnar  deviation  of  the
wrist.  The  midcarpal
jo int  between  the
proximal  and  distal

ca rpa l  r ows  adds
additional  motion,
part icular ly  in  the
coronal  plane.
The  carpometacarpal
jo ints  connect  the
distal carpal row to the
b a s e s  o f  t h e
metacarpal bones. The
first  carpometacarpal
joint,  involving  the
trapezium and the first
metacarpal, is a highly
mobile saddle joint that
is unique to the thumb.
The  second  and  third
carpometacarpal  joints
are  relatively  rigid,
providing  stability  for
precision  movements,
while  the  fourth  and
fifth  carpometacarpal
joints  have  moderate
mobility,  allowing  the
palm  to  cup  during
grasping.
T h e
metacarpophalangeal
joints  are  condyloid
j o i n t s  t h a t  a l l o w
flexion,  extension,
a b d u c t i o n ,  a n d
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a d d u c t i o n  o f  t h e
fingers.  These  joints
are critical for gripping
and  manipu lat ing
o b j e c t s .  T h e
interphalangeal  joints
are  hinge  joints  that
permit only flexion and
extension,  and  they
are  essential  for  fine
motor  control  during
act iv i t ies  such  as
writing,  typing,  and
p i n c h i n g .
Understanding  these
articulations  is  central
to  appreciating  how
the  bones  of  the
h a n d  a n d  w r i s t
anatomy function as a
cohesive unit.

LIGAMENTS AND
SOFT TISSUE
CONNECTIONS

While  the  bones  of
the  hand  and  wrist
anatomy  provide  the
r i g i d  f r amework ,
l igaments  and  soft
tissues  are  what  hold
the bones together and

guide their movement.
The  wrist  is  stabilized
by a complex network
o f  i n t r i n s i c  a n d
extrinsic ligaments that
connect  the  carpal
bones  to  each  other
and to the radius and
ulna. The scapholunate
ligament, for example,
connects  the scaphoid
and lunate  bones and
is  a  common  site  of
injury in wrist  sprains.
T h e  t r i a n g u l a r
fibrocartilage  complex
stabilizes  the  distal
radioulnar joint and the
ulnar side of the wrist.
In the hand, the volar
p l a t e s  a r e  t h i c k
fibrocartilaginous
s t ruc tures  on  the
palmar  s ide  of  the
metacarpophalangeal
and  interphalangeal
joints  that  prevent
hyperextension.  The
collateral ligaments on
the  s ides  of  these
joints  provide  lateral
s t a b i l i t y .  T h e
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transverse  metacarpal
ligament  connects  the
h e a d s  o f  t h e
metacarpal  bones and
helps  maintain  the
transverse arch of the
palm. All of these soft
tissue  structures  work
in  concert  with  the
bones  of  the  hand
and wrist anatomy to
p roduce  smoo th ,
coord ina ted ,  and
p o w e r f u l  h a n d
function.

COMMON INJURIES
AND CLINICAL
RELEVANCE

Understanding  the
bones  of  the  hand
and wrist anatomy is
e s s e n t i a l  f o r
d i a g n o s i n g  a n d
treat ing  the  many
injuries  that  affect  this
region. Fractures of the
c a r p a l  b o n e s  a r e
common,  wi th  the
scaphoid  being  the
m o s t  f r e q u e n t l y
fractured.  Scaphoid
fractures  often  result
from  a  fal l  onto  an
outstretched hand and
can  be  difficult  to
diagnose  on  initial  X-
rays.


