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Systematic Anatomy

Locomotor system - Part 4

Lower limb bones & their articulations

下肢骨及其连结

Prof.& Ph.D 张红旗

复旦大学基础医学院解剖与组织胚胎学系

复旦大学枫林校区
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被遗忘在腹腔内的手术器械-血管钳
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English into Chinese 

1.Olecranon

2.Sphenoid

3.Acromion

4.Medial epicondyle

5.Capitulum of humerus

Chinese into English 

1.掌骨

2.翼点

3.肱骨滑车

4.桡尺关节

5.前臂骨间膜

English words quiz
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English into Chinese 

1.Olecranon 鹰嘴

2.Sphenoid 蝶骨

3.Acromion 肩峰

4.Medial epicondyle 内上髁

5.Capitulum of humerus 肱骨

小头

Chinese into English 

1.掌骨 metacarpal bone

2.翼点 pterion

3.肱骨滑车 trochlea of humerus

4.肱尺关节 humeroulnar joint

5.前臂骨间膜 interosseous 

membrane of forearm

English words quiz
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The lower limb bones 

and their articulations

The lower limb is specialized for locomotion. Bearing weight 

& maintaining equilibrium. so for same reason. The bones of 

lower limb are more massive than those of the upper limb.



Bones of lower limb - 62

Ppelvic girdle:

Hip bone髋骨 1

Free lower limb bones 

Femur 股骨 1

Patella 髌骨 1

Tibia 胫骨 1 

Fibula 腓骨 1

Tarsal bone 跗骨 7

Metatarsal bone 跖骨 5

Phalanges of toes 趾骨 14

跗七跖五趾十四

髋股髌胫腓各一
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Hip bone

Consist of three fused bones, ilium, ischium, pubis

Ilium 髂骨

ala & body

Ischium 坐骨

body & ramus

Pubis 耻骨

Body, 

Sup.ramus

Inf ramus

Acetabulum

Obturator foramen
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Hip bone 髂骨

髂后上棘

髂后下棘

髂窝

Irregular bone
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Hip bone (medial and external surface)



Formed by bodies of 

Ischium,ilium & pubis

1-Lunate surface 月状面

2-Acetabular fossa 髋臼窝

3-Acetabular notch 髋臼切迹

1

2

3

Lat.view of the acetabulum

Acetabulum 髋臼
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Pelvis and hip joint x-ray image
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Femur bone 股骨

股骨长度占身高的四分之一。
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Femur (anterior and posterior view)

neck
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The shiny articular 

cartilage.
Rough, lobulated 

head indicative of 

osteoarthritis. 

Femur head & Necrosis of femur head

Healthy Necrosis 

股骨上段的放大

股骨头坏死：
激素，血供障碍

//upload.wikimedia.org/wikipedia/commons/b/b1/Superior_epiphysis_-_anterior_view.jpg
//upload.wikimedia.org/wikipedia/commons/0/08/Superior_epiphysis_-_posterior_view.jpg


1 2 3

4 5 6

Femur neck fracture 股骨颈骨折

4-Subtrochanter fracture 转子下骨折

5-Fracture of the greater trochanter 大转子骨折

6-Fracture of the lesser trochanter 小转子骨折

股骨颈骨折
人生的最后一次骨折

半年之内死亡率50%。

四种并发症：

1. 肺栓塞

2. 压疮，

3. 泌尿系感染

4. 深静脉血栓

预防措施：

补钙，营养、晒太阳

锻炼等。

1-Subcapital neck fracture 头下骨折

2-Transcervical neck fracture 跨颈骨折

3-Intertrochanteric fracture 转子间骨折
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Radiographs of the femur 
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The patella 髌骨 - the largest sesamoid

Triangular, largest sesamoid 最大的籽骨
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Tibia and fibula 胫骨与腓骨
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Tibia & fibula (anterior and posterior view)
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Boot bones 足骨

一二三楔骰内舟

距上跟下后出头
跗骨
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Boot bones 足骨
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The bones of lower limb
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Ankle radiograph:lateral view

Tibia

Talus

Navicular

Lat.cuneiform

cuboid

Fibula

Trochlea of talus

Post. process 

of talus

Calcaneus

Tuberosity of 

calcaneus

Tuberosity of 

5th metaatarsal
Sustentaculum

tali of calcanes
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Foot radiograph



The fracture of lower limb  下肢骨折

Tibia and fibular

fracture

After 

fixation

Femur

fracture
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Patellar fracture and surgical fixation

髌骨骨折后的固定
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X－ray of the lower limb - fracture

Normal photo Fracture



Copy Right- Hongqi ZHANG-Department of Anatomy-Fudan University

Copy Right- Hongqi ZHANG-Department of Anatomy-Fudan University

Joints of the lower 

limb bones



Articulations of lower limb

Joints of pelvic girdle

1-Sacroiliac joint 骶髂关节

2-Pubis symphysis 耻骨联合

Bones: auricular surface of sacrum & ilium

Capsule: very tight and reinforced by lig.



Iliolumbar lig.髂腰韧带

Ant.sacroiliac lig.
骶髂前韧带

Greater sciatic
foramen 坐骨大孔

Pubic symphysis 耻骨联合

Sacrospinous lig.骶棘韧带

Sacrotuberous lig.
骶结节韧带

Interosseous sacroiliac
lig.骶髂骨间韧带

Post.scroiliac lig.
骶髂后韧带

Sacrospinous lig.骶棘韧带

Lat. sacrococcygeal lig.
骶尾骨侧韧带

Ischial tuberosity 坐骨结节

Lesser sciatic foramen
坐骨小孔

Sacrotuberous lig.骶结节韧带

Ant.view Post.view

iliolumbar joints 髂腰关节

Iliolumbar lig.髂腰韧带



Pubis symphysis

Articulation: 

Symphysial surface &

Interpubic disc (fibrocartilage)

Ligaments:

Superior pubic lig. &

Arcuate pubic ligament

Obturator membrane 闭孔膜

Obturator canal 闭膜管

耻骨联合 Pubis symphysis

Sup.pubic lig.
耻骨上韧带

Arcuate pubic lig.
耻骨弓韧带

Pubic symphysis 
Cavity 耻骨联合腔 Interpubic disc.

耻骨间盘
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Composition组成: formed by paired hip bones, sacrum, coccyx, 
and their articulations

◆ Terminal line界线: formed by promontory 岬 of sacrum, 
arcuate line弓状线, pectin of pubis耻骨梳, pubic tubercle 耻骨结

节, upper border of pubic symphysis 耻骨联合上缘

◆ Two portions: a greater pelvis 大骨盆 and a lesser pelvis 小骨盆

The pelvis 骨 盆

大骨盆

臀区

闭孔膜
骨盆出口

1. Promontory 骶骨岬

2. Margin of ala 翼缘

3. Arcuate line 弓状线

4. Pecten pubis 耻骨梳

5. Public crest 耻骨嵴

6. Public symphysis 耻骨联合



Pelvic inlet 入口(terminal line): formed by promontory 岬 of 

sacrum, arcuate line弓状线, pectin of pubis耻骨梳, pubic 

tubercle 耻骨结节, upper border of pubic symphysis 耻骨联合

上缘

Pelvic outlet 出口 formed by tip of coccyx 尾骨, sacrotuberous 

lig.骶结节韧带, ischial tuberosity坐骨结节, ramus of ischium坐

骨支, inferior ramus of pubic耻骨下支, symphysis耻骨联合

Pelvic cavity 盆腔,Pubic arch 耻骨弓, subpubic angle 耻骨下角

Lesser pelvis 小骨盆

Pelvic

inlet

骨盆入口



Difference between male & female pelvis 骨盆性差

Subpubic angle 耻骨下角

Male Female 

While give a birth and protect the perineum



骨盆性差 difference between male & female pelvis



Female Male 

Pelvic

inlet 

Pelvic

outlet

Pelvic

cavity

Pubic arch90~1000 70~750

Comparison between male & female pelvis 

Pelvic

inlet 

Pelvic

outlet

Pelvic

cavity

Fetus 

骨盆入口

骨盆出口

骨盆腔



Comparison between male & female pelvis

Male Female 

Overall Narrow and long Wide and short 

Iliac ala More vertical More horizontal

Inlet Oval or heart shaped Round 

Subpubic 

angle

Acute angle (about 

70~750)

Right angle (about 

90~1000)

Pelvic 

cavity

Deep narrow Shallower, wide

Outlet Small Larger



Hip joints 髋关节

Constitution: acetabulum & femoral head

Articular capsule: tense and strong

Above: margins of acetabulum & transverse acetebular lig.

Below: in front to intertrochanteric line; behind, to the neck 

of femur above 1 cm above the intertrochanteric crest 

Ant.view Post.view

Ant.sup.iliac spine
髂前上棘

Iliofemoral lig.

髂股韧带.

Greater 大转子

trochanter

Lesser 小转子

trochanter

Iliopubic eminence
髂耻隆起

Pubofemoral lig.
耻股韧带

Ischial坐骨结节

tuberosity

Ischiofemoral lig.坐股韧带

Zona orbicularis 轮匝带

Greater trochanter 大转子

Intertrochanteric crest
转子间嵴



Accessory structure of hip joints
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髋关节 Hip joints

Figure 5. Hip Joint. (a) The ball-and-socket joint of the hip is a multiaxial joint that provides 

both stability and a wide range of motion. (b–c) When standing, the supporting ligaments are 

tight, pulling the head of the femur into the acetabulum.
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It’s movement are similar to shoulder joint

◆Flexion-extension 屈和伸

◆Adduction-abduction 内收与外展

◆Medial and lateral rotation 旋内和旋外

◆Circumduction 环转

Movement of the hip joints

Adduction-abduction内收旋内 Flexion屈-extension伸 Circumduction环转



Parachuting 跳伞

Car accident

Car accident

Hip bone and the clinic
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Figure 4. Osteoarthritis. Osteoarthritis of a synovial joint results from aging or prolonged joint 

wear and tear. These cause erosion and loss of the articular cartilage covering the surfaces 

of the bones, resulting in inflammation that causes joint stiffness and pain.

Osteoarthritis 骨关节炎

Learn it by yourself
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髋关节脱位
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髋关节脱位
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Degenerative bone diseases of the hip

Learn it by yourself

骨刺

骨关节炎

骨质疏松
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artificial hip joint

dislocation of hip jointAnteroposterior radiograph

髋关节影像解剖 Radiograph of hip joint
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◆特点：最大最复杂最易受伤的关节。

◆组成：股骨下端、胫骨上端和髌骨。注意腓骨上端不参与膝关节组成。

◆关节囊：薄而松弛。

◆基本结构：关节面，关节囊，关节腔。

◆ 辅助结构：

7条韧带：胫侧副韧带、腓侧副韧带、髌韧带、膝横韧带、前交叉的韧带，

后交叉韧带，腘斜韧带。

2个半月板：内侧半月板，外侧半月板。

◆ 运动：主要是屈伸，在半屈曲时，可以做轻度的旋转运动。

Knee joints 膝关节 - summary
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Ant.cruciate lig.前交叉韧带

Transverse lig. of knee.

Tibial collateral lig.
胫侧副韧带

Articular surface 

of patella.髌骨关节面

Patelar lig.

Lat.meniscus.
外侧半月板

Fibular 

collateral lig.

Fibula 腓骨

Lig.of 

fibular head

腓骨头韧带

Post.cruciate lig.
后交叉韧带

Med.condyle of femur
胫骨内侧髁

Post.cruciate lig.后交叉韧带

Tibial collateral lig.胫侧副韧带

Lat.condyle

of femur

Ant.cruciate lig.

Fibular 

collateral lig.

Knee joint (joint capsule

opened anteriorly)

Knee joint (capsule

opened. post.aspect)

Knee joints

Knee joints 膝关节
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Knee joints 膝关节

髌骨

髌lig.
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Knee joints



Copy Right- Hongqi ZHANG-Department of Anatomy-Fudan University

Copy Right- Hongqi ZHANG-Department of Anatomy-Fudan University

Knee joints-meniscus injury
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Figure 2. Bursae. Bursae are fluid-filled sacs that serve to prevent friction between skin, 

muscle, or tendon and an underlying bone. Three major bursae and a fat pad are part of the 

complex joint that unites the femur and tibia of the leg.

Knee joints

Learn it by yourself
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Figure 6. Knee Joint. (a) The knee joint is the largest 

joint of the body. (b)–(c) It is supported by the tibial and 

fibular collateral ligaments located on the sides of the 

knee outside of the articular capsule, and the anterior 

and posterior cruciate ligaments found inside the 

capsule. The medial and lateral menisci provide 

padding and support between the femoral condyles and 

tibial condyles.

Knee joints
Learn it by yourself

Learn it by yourself
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Knee Injury A strong blow to the lateral side of the extended knee will 

cause three injuries, in sequence: tearing of the tibial collateral lig., 

damage to the medial meniscus, and rupture of the anterior cruciate lig.

Knee joint injury 

Learn it by yourself
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X-ray of knee joint
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X-ray of knee joint

膝关节的正位与侧位

Artificial knee joint



Artificial knee joint (prosthesis 假体)



Articulation between the tibia & fibula

Anterior view



1 - Tibiofibular joint 

2 - Tibiofibular syndesmosis

3 - Interosseous membrane of leg

Articulation between the tibia & fibula

1

2

3
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Ankle radiograph

anterior view

Bones: 

lower ends of tibia & fibula,trochlea 

of talus

Articular capsule

thin and lax in front and behind, 

and supported on each side by 

strong collateral ligaments

Main ligaments

Medial lig.

Lateral lig.

Talocrural (ankle) joint 踝关节

Movements: 

dosiflexion (extension) and plantar flexion 

(flexion); when the ankle joint is fully 

plantar flexed, small amounts of abduction, 

and adduction  are possible



Talocrural (ankle) joint 踝关节



Intertarsal joints

Talocalcaneal joint 距跟关节

Talocalcaneonavicular joint 距跟舟关节

Calcaneocuboid joint 距骰关节

Intermetatarsal joints

1-Transverse tarsal joints 跗横关节

2-Tarsometatarsal joint 跗趾关节

3-Metatarsophalangeal joints 跖趾关节

4-Interphalangeal joints 趾骨间关节

The joint of the foot

距骨滑车前宽后窄，上山容易下山难



Medial & lateral ligs. of the ankle joint

Lateral lig.of ankle

1-Ant. talofibular lig.距腓前韧带

2-Calcaneofibular lig.跟腓韧带

3-Post.talofibular lig.距腓前韧带



Foot arch



Bone Part Description 

Pelvic (2 

hip bones)

• Ilium

• Iliac crest

• Posterior superior iliac 

spine

• Ischium

• Pubis

• Pubic symphysis

• Acetabulum

• Flared, upper portion

• Upper edge of ilium

• Posterior continuation of iliac crest

• Lower, posterior portion

• Anterior, medial portion

• Joint between the 2 pubic bones

• Deep depression that articulates with 

femur

Femur • Head

• Neck

• Greater trochanter

• Lesser trochanter

• Condyles

• Round process that articulates with 

hip bone

• Constricted portion distal to head

• Large lateral process for muscle 

attachment

• Medial process for muscle attachment

• Rounded processes that articulate 

with tibia

Description of Bone of lower limb



Bone Part Description 

Tibia • Condyles

• Tibial tuberosity

• Anterior crest

• Medial malleolus

• Articulate with the femur

• Round process for the patellar 

ligament

• Vertical ridge

• Distal process; medial “ankle 

bone”

Fibula • Head

• Lateral malleolus

• Articulates with scapula

• Articulates with manubrium of 
sternum

Tarsals

(7)

• Calcaneus

• Talus

• Cuboid, navicular

• Cuneiform: 1st, 2nd, 

3rd

• Heel bone

• Articulates with calcaneus and 

tibia

Description of Bone of lower limb



1. Master the name. number and location of  the lower limb bones.

2. Master the morphological feature of the hip, femur, petalla,tibia 

& fibula.

3. Master the arrangement of the foot bone

4. Master the structure and movement of the hip joint

5. Master the structure and movement of the knee joint

6. Master the structure and movement of ankle joint.

7. Master difference of pelvis between the male & the female.

The important contents today



1. Hip bone 髋骨

2. Ischium 坐骨

3. Pubis 耻骨

4. Ilium 髂骨

5. Ant.sup.iliac spine 髂前上棘

6. Acetabulum 髋臼

7. Ischial tuberosity 坐骨结节

8. Obturator foramen 闭孔

9. Femur 股骨

10.Greater trochanter 大转子

11.Gluteal tuberosity 臀肌粗隆

12.Patella 髌骨

13.Tibia 胫骨

14.Fibula 腓骨

15.Cuniform 楔骨

Important English words

16.Tarsal bone 跗骨

17.Calcaneus 跟骨

18.Bony pelvis 骨盆

19.Pelvic inlet/outlet 骨盆入口/出口

20.Terminal line 界线

21. Sacrotuberous ligament 骶结节韧带

22.Sacrospinous ligament 骶棘韧带

23.Cuboid bone 骰骨

24.Metatarsal bone 跖骨

25.Phalanx 趾骨

26.Great sciatic foramen 坐骨大孔

27.Meniscus 半月板

28.Ant. cruciate ligament 前交叉韧带

29.Patellar ligament 髌韧带

30.Talocrural joint 距小腿关节/踝关节



The end !

Bye !


