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ABSTRACT: BACKGROUND AND AIM OF THE STUDY: Lumbricals are four small fasiculi which arise 

from the tendons of flexor digitorumprofundus. First and second lumbricalsarise from the radial side 

and palmar surface of the tendons of index and middle fingers. Third lumbrical arises from adjacent 

sides of the tendons of middle and ring fingers. Fourtharises form adjacent sides of tendons of ring 

and little fingers. Each lumbrical passes to the radial side of the corresponding finger and is attached 

to lateral margin of dorsal digital expansion. First and second lumbricals are supplied by median 

nerve (C8, T1) third and fourth lumbricals by deep branch of ulnar nerve (C8, T1).The purpose of our 

study is to review attachment and nerve supply of lumbricals and evaluate the variation of the above 

mentioned objects. MATERIALS AND METHODS: The study was done at from Department of 

Anatomy, J.J.M. Medical College, Davangere, and S. S. Institute of Medical Sciences and Research 

Centre, Davangere. 40 embalmed human cadaveric hands are used for the study. Dissection of 

lumbricals and their nerve supply is carried out and the attachments and nerve supply noted. 

Photograph of each specimen was taken after the dissection with digital camera. RESULTS: Variation 

in the nerve supply and attachment of lumbricals was noted. CONCLUSION: These findings will be 

useful for surgeons who wish to specialize in hand surgery. 
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INTRODUCTION: Thelumbrical muscle is so named because it resembles the shape, size and color of 

an earthworm.1 Compared to their size, they play very significant role in dynamics of the intricate 

movements of the fingers required for the precise work.2 

The proximal attachment of lumbricals especially first and second may predispose to the 

development of carpal tunnel syndrome, in those individuals whose occupation requires repetitive 

finger movement.2 

The tiny lumbricals provide muscular bridges and harmonise the functions between lateral 

band interphangeal extensor mechanism and flexor digitorum profundus, a unique occurrence which 

may have importance in adjusting the position of finger joints when using the hands.3 

With change in balance of power, the lumbrical tends to pull the profundus distally as it 

shortens the lateral band.3 

The rapidity and delicacy of lumbrical muscle action is similar to oribicularisocculi. Because 

of its radiovolar position with respect to metacarpophangeal joint axis and continuation into the 

lateral band, active contraction of the lumbrical muscle will flex and pronate the metacarpo phangeal 

joint and extend the interphangeal joints. These movement are helpful to the violinist in fingering the 

strings of his instrument hence the term ‘Fiddler’s muscle’.3 

The study of innervation of lumbrical helps to know the etiology in the paralysis of the muscle 

and in electrical stimulation, physiotherapy and plastic reconstruction in leprosy. 
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An aberrant lumbrical muscle with abnormal origin or insertion may be the principal cause 

for compatodactyly which is a painless flexion contracture of the proximal interphalangeal joint that 

is a gradually progressive condition.4 

In mangled hand preserving or reconstructing flexor tendon function is to avoid lumbrical 

plus deformity.4 

Because of the increased hand injuries in road traffic accidents, knowledge about the 

attachments and innervation is very important for the surgeons in hand surgery. 

The articular system in the digit is connected by mechanical link and lumbrical muscle is one 

of the links in this system that produces dynamic controlled extension of interphangeal joints.2 

The present study was undertaken to observe and record the attachments and innervation of 

lumbricals in south Indian in properly fixed cadaveric hands. These findings will be useful for 

surgeons who wish to specialize in hand surgery. 

 

MATERIALS AND METHODS: 40 embalmed human cadaveric hands, from Department of Anatomy, 

J.J.M. Medical College, Davangere, and S.S. Institute of Medical Sciences and Research Centre, 

Davangere. 

 

Materials used: 

 Dissection instruments for dissection, scale and magnifying lens. 

 10% formalin solution – used as a preservative for specimens. 

 

METHOD: Dissection of lumbricals and their nerve supply is carried out and the attachments and 

nerve supply noted. Photograph of each specimen was taken after the dissection with digital camera. 

 

 

  
 

 

 

 

 

 

 

Fig. 10: Specimen No. 17 & 18 



DOI: 10.14260/jemds/2014/2101 

 ORIGINAL ARTICLE   

J of Evolution of Med and Dent Sci/ eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 3/ Issue 08/ Feb 24, 2014          Page 2049 
 

  
 

 

 

 

  
 

 

 

 

  
 

 

Fig. 2: Specimen No. 1 &2 

Fig. 9: Specimen No. 15&16 

Fig.6: Specimen No. 9&10 
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RESULTS: 
 

Lumbrical 

 Muscle No. 

Normal type 

No % 

1 40 100 

2 40 100 

3 40 100 

4 40 100 

PATTERN OF ORIGIN OF LUMBRICAL 
 MUSCLES(STUDY OF 40 HANDS) 

 

Lumbrical 

muscle No. 

Normal 

type 

Split 

insertion 

Misplaced 

insertion 

Extensor expansion and 

base of proximal 

phalanx 

Proximal 

phalanx 

No % No % No % No % No % 

1 35 87.5 0 0 0 0 5 12.5 0 0 

2 40 100 0 0 0 0 0 0 0 0 

3 34 85 5 12.5 1 2.5 0 0 0 0 

4 35 87.5 2 5 1 2.5 0 0 2 5 

PATTERN OF INSERTION OF LUMBRICAL MUSCLES (STUDY OF 40 HANDS) 

 
 

Lumbrical 

muscle No. 

Normal type Median nerve Ulnar nerve 

No % No % No % 

1 40 100 40 100 0 0 

2 40 100 40 100 0 0 

3 34 85 6 15 34 85 

4 40 100 0 0 40 100 

PATTERN OF NERVE SUPPLY OF LUMBRICAL MUSCLES (STUDY OF 40 HANDS) 

Fig.19: Specimen No. 35&36 
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DISCUSSION: Forty specimens were selected to study the lumbrical muscles in hand of its origin, 

insertion and innervation. 

 

FIRST LUMBRICAL: In the present study, first lumbrical takes origin from the radial side and 

palmar surface of the tendon flexor digitorumprofundus to the index finger in all specimens. Russel T, 

Wood Burne A.M. mention that the lateral two muscle arises just beyond the flexor retinacular from 

radial side and palmar surface of flexor digitorum tendon of second digit.5 Bruce Batter has reported 

an aberrant first lumbrical arising from the lateral surface of flexor digitorumsuperficialis at about 

the junction of middle and distal one third of forearm, partially or completely responsible for carpal 

tunnel syndrome.6Bergman R.A. has mentioned 20% variations in the lumbrical muscles. A case has 

been observed in which fasiculus arising from the muscular belly of the superficial or deep flexor 

joined the first lumbrical.7 

Goto S. has reported anomalous lumbrical muscle originating from the forearm and inserted 

in the region of the index finger compressing the median nerve.8In the present study the first 
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lumbrical was unicipital in all the specimens. Gurmit Singh observed rare case of bipennate first 

lumbrical muscle with the additional origin from the flexor digitorumsuperficialis in the hand distal 

to flexor retinaculum.9 

Mark E. has reported that first lumbrical of anomalous origin compress the radial branch of 

the median nerve.10 Joshi SD. et. al, have mentioned that proximal attachment of first lumbrical 

extended into the carpal tunnel in 20% of cases studied.2 

Bhagath Kumar Potu have mentioned origin of first lumbrical from the tendon of flexor 

digitorum profundus with its proximal extension upto proximal border of flexor retinaculum which 

may compress the median nerve.11 

In the present study, first lumbrical muscle is inserted into dorsal digital expansion in 35 

specimens. In 5 specimens (10%) they are inserted into base of first phalanx and extensor expansion. 

Bary J. Anson has mentioned the tendon is inserted into the ulnar side of the base of the digit to which 

tendon is attached or the tendon may divide and go to adjacent sides of fingers.12 

In the present study first lumbrical was supplied by the common palmar digital branch of 

median nerve in all the 40 specimens. 

W. Henry Holinshed says that nerve of first lumbrical enters the muscle anteriorly from 

digital branch of median nerve.13 

In the present study, total length of first lumbrical is maximum 8.5cm and minimum 5.0 

cm.The belly circumference is maximum 1 cm and minimum 0.3 cm. 

Siegel DB states that patients whose job required repetitive hand motion had large lumbricals 

found in hands of fresh cadavers. 

 

SECOND LUMBRCAL: In the present study, second lumbrical takes origin from the radial side and 

palmar surface of the tendon of flexor digitorum profundus of the middle finger in all the 

40specimens. 

Russel T, has mentioned that second lumbrical arises just beyond the flexor retinaculum from 

radial side and palmar surface of flexor digitorum tendon of third digit.5Bergman R.A. has mentioned 

that second lumbrical arises from the two tendon between which it lies.7Joshi SD has mentioned that 

second lumbrical extended into the carpal tunnel in 20% of cases studied.2 

In the present study, second lumbrical is unipennate in all the 40 specimens. 

In the present study, the second lumbrical is inserted into radial side of middle finger and 

attached to lateral margin of dorsal digital expansion in all the40 specimens. 

Ernest Gardner observed variations in insertion are common. Thelumbrical are inserted into 

lateral side of extensor expansion of third finger just distal to interossi.15Russel T. mentioned that it is 

inserted by fanning out at the level of proximal phalanx into the radial border of the expansion of 

tendon of extensor digitorum muscle.05 

In the present study, the second lumbricals are supplied by common palmar digital branch of 

median nerve in all the 40 specimens. 

W.J. Hamiton has mentioned that second lumbrical is also supplied by ulnar nerve.16 W. Henry 

Hollinshead says that second lumbrical receives the nerve anteriorly from digital branch of median 

nerve.13 

In the present study, maximum length of the second lumbrical is 8.5 cm and minimum length 

5.5 cm. The belly circumference is maximum 1cm and minimum 0.3 cm. 
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Chaundrue et al have found compression of radial and ulnar collateral arterial system by 

hypertrophy of lumbrical muscle producing whitefinger.17 

 

THIRD LUMBRICAL: In the present study third lumbrical takes origin from adjacent sides of the 

tendon of flexor digitorum profundus to the middle and ring fingers in all the 40 specimens. 

Bary J. Anson has mentioned third lumbrical may be doubled or missing. It may arise from 

tendon of flexor digitorum superficialis and from belly of deep flexors.12 Bergman RA has mentioned 

third lumbrical arises from one tendon only; the origin may be displaced proximally arising from 

flexor retinaculum.7Koizumi et al have observed anomalous lumbrical muscle origin in forearm, 

considered as accessory lumbrical. The position of muscle belly shifted distally present important 

clue to phylogenic origin of flexor digitorum superficalis.18 

In the present study, third lumbrical are all of bipennate type of muscle in all the 40 

specimens. 

In the present study, the third lumbrical is inserted to lateral margin of dorsal digital 

expansion of ring finger in 34 specimens (85%).5 specimens (12.5%) show split insertion, and 1 

specimen (2.5%) shows misplaced insertion. 

K.F. Russel has observed that third lumbrical is inserted to tendon of third dorsal 

interosseus.19 Bergman RA has mentioned third lumbrical may be bifid distally going to two fingers in 

40%ofindividuals.7 

In the present study, third lumbrical is supplied by deep branch of ulnar nerve in 34 

specimens (85%), 6 specimens (15%) are supplied by median nerve. 

H. St. John Brooks has mentioned variation in nerve supply to third lumbrical whole or part 

by median nerve in 12 out of 21 hands.19 J.T. Wilson observed that third lumbrical was innervated 

from median as well as deep division of ulnar nerve.20 Lowell AA observed arborization of the deep 

branch of ulnar nerve to third lumbrical within middle third.21 David D. have mentioned that third 

lumbrical has dual innervation in 50% of upper extremity. In such cases claw hand deformity affect 

only little finger.4 Ernest Gardner observed third lumbrical commonly receives twig from median 

nerve.15 

In the present study, third lumbrical shows maximum length of 8 cm and minimum length of 

4.5 cm and belly circumference is maximum 0.7 cm and minimum 0.2 cm. 

 

FOURTH LUMBRICAL: In the present study, fourth lumbrical takes origin from adjacent side of the 

tendon of flexor digitorum profundus of ring and little fingers in all the 40 specimens. 

Bergman RA has mentioned that fourth lumbrical replaces the fourth tendon of flexor 

superficalis.7Joshi SD has mentioned fourth lumbrical is absent in 4%.2 

In the present study, fourth lumbrical is bipennate muscle in all the 40 specimens. 

G. Windisch observed unipennate fourth lumbrical muscle.22 

In the present study, fourth lumbrical is inserted into lateral margin of dorsal digital 

expansion in 35 specimens (87.5%) 2 specimens (5%) have split insertion,1 specimen (2.5%) 

misplaced insertion and 2 specimens (5%) into proximal phalanx. 

Bary J. Anson has mentioned tendon of insertion may go to ulnar side of base of digit to which 

the tendon is attached or tendon may divide and go to the adjacent sides of the fingers.13Inour G and 

Maeda M, have reported abnormal insertion of lumbrical muscle into flexor digitorum superficalis of 

right little finger causing camptodactyly.23 G. Windisch observed fourth lumbrical muscle dividing 
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into ulnar and radial slip at fifth metacaprophalangeal joint. It is inserted into flexor 

digitorumsuperficialis as well as proximal and middle phalanges.22 Thomas H. has reported trigger 

finger is caused by insertion of lumbrical muscle into flexor digitorum superficialis tendon of little 

finger.24 

In the present study, fourth lumbrical is supplied by deep branch of ulnar nerve in all the 40 

specimens. 

Russel T. mentioned that fourth lumbrical is innervated by deep branch of ulnar nerve (C8T1) 

that enters the middle from deep surface.05W. Henry Hollinshead says fourth lumbrical is supplied by 

deep branch of ulnar nerve.13 Lowell AA observed arborization of deep branch of ulnar nerve into 

fourth lumbrical along its distal third.21 

In the present study, the fourth lumbrical has maximum length of 7.0 cm and minimum 3.5 

cm. The maximum belly circumference is 0.5 and minimum 0.2 cm. 

 

CONCLUSION: 

Lumbrical muscle had normal origin from the tendons of flexor digitorum profundus. 

The first and second lumbricals were unipennate; third and fourth were bipennate. 

The first lumbrical showed variation in the insertion. 12.5% were inserted to the base of 

proximal phalanx and dorsal digital expansion. 

The third lumbrical showed variation in the insertion.12.5% had split insertion and 2.5%, 

misplaced insertion. 

The fourth lumbrical showed variation in the insertion.5% had split insertion, 2.5% 

misplaced insertion, 5% to first phalanx. 

The third lumbrical was innervated by median nerve in 15%. 

These findings will be useful for surgeons who wish to specialize in hand surgery. 
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