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The palmaris longus muscle (PLM) is one of the most variable muscles in human 
body, presenting a wide range of morphological variants such as reversed course, 
biventer muscle, bifurcated tendon, or total agenesis. Their clinical impact is 
particularly important in the diagnosis and treatment of carpal tunnel syndrome 
and reconstructive surgery.
We present a case of PLM including a previously undescribed combination of vari-
ations. A routine dissection of male cadaver aged approximately 60 years demon-
strated a biventer muscle, with superior and inferior belly being interrupted by a long  
tendon. The inferior belly passed deep to the flexor retinaculum and its terminal tendon  
connected to the flexor digitorum superficialis tendon of the fifth finger.
The clinical importance of variations found have been described separately, in-
cluding unsuitability of biventer muscles for tendon reconstruction and increased 
risk for developing carpal tunnel syndrome in patients with a PLM tendon passing 
deep to the flexor retinaculum.
In conclusion, as another variation of PLM is described, it is crucial to bear in mind 
the potential morphological types of the muscle in the diagnosis and treatment 
of patients, especially in surgery of the hand and forearm. (Folia Morphol 2024; 
83, 4: 925–929)
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INTRODUCTION
The palmaris longus muscle (PLM) is one of the 

flexor muscles of the forearm, typically originating at 
the medial epicondyle of humerus. It runs distally, first 
as a short fusiform belly, then as a long, thin tendon, 
which reaches the hand, passes superficially to the 
flexor retinaculum of wrist, and ends inserting into 
the palmar aponeurosis. 

PLM presents a wide range of morphological varia-
bility, including the following: reversed course, where 
tendon originates on medial epicondyle of humerus 
and belly inserts usually to flexor retinaculum; bifur-

cated tendon, where its tendon divides into 2 slips 
inserting commonly or separately into structures of 
the wrist; and absence of the entire muscle [7]. 

Knowledge of these potential variations and their 
clinical impact is important for physicians dealing 
with hand and wrist problems because it may affect 
patients’ health and limit therapeutic options, e.g. 
in reconstructive surgery. Numerous case reports of 
different anatomical variations of PLM can be found in 
the literature, along with propositions for systematic 
classification [8]. 
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Regardless of the astonishing number of different 
variants described, new, previously unreported cases 
are being discovered. In this publication we present 
such a case of atypical variation of PLM, that appears 
to be a combination of 3 variations usually described 
separately. 

CASE REPORT
A  routine dissection of the upper extremity of 

a male cadaver aged approximately 60 years and fixed 

in 4% formaldehyde solution was performed during 
an anatomy class for first-year medical students. Af-
ter the skin and antebrachial fascia were removed 
to visualise the anterior forearm muscles, a biventer 
PLM was observed.

Figures 1 and 2 show the reported PLM. The mus-
cle presented 2 distinct bellies divided by a narrow 
intermediate tendon. The 47-mm-long superior belly 
(A in Fig. 1 and 3), located in the upper part of the 
forearm connected via tendon to the insertion site 

Figure 1. Anterior aspect of the left forearm with PLM highlighted. A — superior belly, B — flexor carpi radialis, C — flexor digitorum superfi-
cialis, D — intermediate tendon, E — inferior belly, F — terminal tendon.

Figure 2. Anterior aspect of the left hand with PLM highlighted. C — flexor digitorum superficialis tendon, E — inferior belly, F — terminal 
tendon, G — median nerve visibly flattened, H — flexor retinaculum, J — Berrettini type anastomosis, K — ulnar artery and ulnar part of 
superficial palmar arch, asterisk points the site of interruption of the arch.
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at the medial epicondyle of humerus, medially to 
the flexor carpi radialis and superficially to the flex-
or digitorum superficialis (FDS); furthermore, short 
muscle fibres deriving from the belly were attached 
to antebrachial fascia. 

The intermediate tendon (D in Figs. 1 and 3) 
formed as a continuation of the superior belly 51 mm  
from the medial epicondyle and traversed uninter-
rupted for 100 mm in the middle and lower third 
of the forearm, terminating slightly above the flexor 
retinaculum. The tendon transitioned into the inferior 
belly (E in Figs. 1 and 2), most of which was located 
deep to the flexor retinaculum. A short longitudinal 
incision in the retinaculum allowed for visualisation 
of the full length of the inferior belly, as well as its 
terminal tendon.

The inferior belly tendon (F in Figs. 1 and 2) orig-
inated 14 mm below the superior border of flexor 
retinaculum, subsequently deviated medially and 
connected with FDS tendon for the fifth finger (C in 
Fig. 2), passing over the tendons for the remaining 
fingers. The total length of the inferior belly was 
56 mm, and the terminal tendon was 22 mm. No 
anatomical variations were found in the FDS tendon 
distally to the connection site. A schematic diagram 
of the PLM described is provided in Fig. 3. 

Other anatomical variations in the specimen in-
cluded interrupted superficial palmar arch (K in Fig. 2),  
and princeps pollicis artery and radial artery of the 
index finger originated from the superficial branch 
of the radial artery. The II–V common palmar digital 
arteries originated from the ulnar segment of the 
superficial palmar arch with no connection to radial 
artery branches.

Furthermore, a Berrettini-type anastomosis was 
found between the common digital palmar nerves 
of the median and ulnar nerve (J in Fig. 2).

DISCUSSION
When present, PLM typically inserts into palmar 

aponeurosis and by pulling it, creates tension that is 
believed to stabilise the skin of the palm, allowing 
for more secure grip. As it passes above the flexor 
retinaculum, it also has some effect on wrist flexion. 
The function of PLM has been also linked to thumb 
abduction; however, this effect is also marginal [4]. 
Due to its function being negligible, PLM has been 
used as donor material for tendon grafts. The mus-
cle itself is known for being extremely variable, with 
the most common variation being its agenesis. The 
first description of this can be found in the famous 
‘De humani corporis fabrica’ by Vesalius [1, 11]. The 
rate of PLM agenesis is different depending on the 
discussed population, with Polish being at 8.6% and 
the generalised European Caucasian population being 
at 15.2% [3]. The effect of PLM agenesis on hand 
function has been widely studied. Most commonly, 
the conclusion is that its absence has no effect on 
measured hand function parameters like grip strength 
or finger opposition, but in some very specific tests 
on specific populations, statistically significant differ-
ences are shown [2]. Other commonly described ana-
tomical variations of PLM include: musculus palmaris 
longus inversus, where its belly is located distally on 
forearm, originating on flexor retinaculum, travelling 
towards medial epicondyle of humerus as long thin 
tendon; musculus palmaris longus profundus, where 
its tendon does not travel above flexor retinaculum, 

Figure 3. Diagram of described PLM. A — superior belly, B — flexor carpi radialis, C — flexor digitorum superficialis, D — intermediate ten-
don, E — inferior belly, F — terminal tendon, G — flexor retinaculum.
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but instead it goes into carpal tunnel where it usually 
inserts to flexor retinaculum or joins other flexor ten-
don; and musculus palmaris longus biventer, where 
on the course of normal PLM tendon another muscle 
belly appears, forming structure similar to digastric 
muscle. Numerous case reports of uncommon var-
iations of PLM can be found in the literature, e.g. 
joining the tendon of the flexor carpi ulnaris muscle 
or inserting into the thenar muscle fascia [5, 6, 9, 
10]. Some of the variations mentioned above are 
clinically significant, like palmaris longus inversus or 
palmaris longus profundus, which may contribute 
to carpal tunnel syndrome development [10]. There 
are also propositions of classification methods for 
anatomical variations of PLM [8]. In the cited article, 
possible variants of PLM were divided into type I —
described as normal morphology of the muscle, type 
II — with bifurcated tendon inserting both to palmar 
aponeurosis and flexor retinaculum, and finally type 
III — described as ‘rare variants’ not fitting criteria for 
types I and II. The PLM reported in this case would be 
classified as type III. 

This case report shows yet another anatomical 
variation of PLM. Its uniqueness comes from the 
combination of 3 usually separately existing varia-
tions, which in this case are combined together. The 
PLM described in this case can be classified as both 
biventer, because another muscle belly arises on 
course of its tendon, and profundus, because its ten-
don enters carpal tunnel before its termination. The 
third variation is a connection of tendons with FDS 
for the little finger. The clinical significance of such 
variations may be discussed separately for each of  
them. First, biventer PLM disturbs the continuity  
of its tendon and makes it unavailable for grafting. 
Secondly, profundus PLM may cause a tendency to 
develop carpal tunnel syndrome as there is addition-
al tendon entering carpal tunnel which increases 
pressure within the tunnel and may compress the 
median nerve. Finally, connection of tendons with 
FDS for the little finger appears most problematic 
because there seem to be no data in the literature 
discussing its significance. Most probably it would 
not have any impact on everyday activity and func-
tion of the hand; however, there are 2 details that 
should be discussed. First, the strength of FDS for 
the little finger might be enhanced, which may pro-
vide a more secure grip at the ulnar aspect of the 
hand. Second, it may hypothetically lead to limited 

range of extension of the fifth finger in wrist flexion 
due to tendon tethering; however, in  thecase of 
this variation PLM may not serve as a wrist flexor, 
instead contracting only in finger flexion together 
with FDS. Most of all, anatomical variations such as 
those reported in this case may lead to confusion 
of the operating surgeon causing him or her to lose 
orientation and inadvertently damage surrounding 
structures during dissection. 

In conclusion, we report a case of unusual ana-
tomical variation of PLM consisting of 3 usually sep-
arately reported variants. There seems to be no case 
reports of such variation in the literature. This kind of 
variation may have an impact in specific situations but 
most probably would not cause any significant im-
pairment of hand function. Surgeons performing op-
erations in the volar aspect of the forearm should be  
aware of the extreme range of morphological variants 
of PLM. 

ARTICLE INFORMATION  
AND DECLARATIONS

Ethics statement

The research was conducted ethically in accord-
ance with The Code of Ethics of the World Medical 
Association (Declaration of Helsinki).

Author contributions

AK — data collection, project development, man-
uscript writing. NT — data collection, manuscript 
writing, figures edition.

Acknowledgements

The authors sincerely thank those who donated 
their bodies to science so that anatomical re-search 
could be performed. Results from such research can 
potentially increase mankind’s overall knowledge 
which may lead to improvement of patient care. 
Therefore, these donors and their families deserve 
our highest gratitude. We would also like to thank 
Professor Bogdan Ciszek, head of our department, 
for tutoring and professional guidance.

Funding

No funding was received for conducting this study.

Conflict of interest

The authors declare no conflict of interest.



929

Arkadiusz Kowalczyk, Nikola Topuzov, Three in one — unusual palmaris longus

REFERENCES
1. Brinkman RJ, Hage JJ. The first description of the absence 

of the palmaris longus muscle. J Plast Surg Hand Surg. 
2016; 50(1): 56–58, doi: 10.3109/2000656X.2015.10731
56, indexed in Pubmed: 26328510.

2. Dąbrowski K, Stankiewicz-Jóźwicka H, Kowalczyk A, et al. 
Musculus palmaris longus: influence on playing capability 
of keyboard musicians - preliminary report. Front Psychol. 
2018; 9: 1460, doi: 10.3389/fpsyg.2018.01460, indexed 
in Pubmed: 30150961.

3. Dąbrowski K, Stankiewicz-Jóźwicka H, Kowalczyk A, 
et al. The sonographic morphology of musculus pal-
maris longus in humans. Folia Morphol. 2018; 77(3): 
509–513, doi: 10.5603/FM.a2017.0116, indexed in Pub-
med: 29297183.

4. Gangata H, Ndou R, Louw G. The contribution of the pal-
maris longus muscle to the strength of thumb abduction. 
Clin Anat. 2010; 23(4): 431–436, doi: 10.1002/ca.20960, 
indexed in Pubmed: 20235177.

5. Naveen K, Jyothsna P, Swamy RS, et al. Presence of Mul-
tiple Tendinous Insertions of Palmaris Longus: A Unique 
Variation of a Retrogressive Muscle. Ethiop J Health Sci. 
2014; 24(2): 175, doi: 10.4314/ejhs.v24i2.11.

6. Mathew AJ, Sukumaran TT, Joseph S. Versatile but tem-
peramental: a  morphological study of palmaris longus 
in the cadaver. J Clin Diagn Res. 2015; 9(2): AC01–AC03, 
doi:  10.7860/JCDR/2015/11212.5542, indexed in Pub-
med: 25859436.

7. Olewnik Ł, Waśniewska A, Polguj M, et al. Morphological 
variability of the palmaris longus muscle in human fetuses. 
Surg Radiol Anat. 2018; 40(11): 1283–1291, doi: 10.1007/
s00276-018-2069-2, indexed in Pubmed: 30022223.

8. Olewnik Ł, Wysiadecki G, Polguj M, et al. Anatomical varia-
tions of the palmaris longus muscle including its relation to 
the median nerve - a proposal for a new classification. BMC 
Musculoskelet Disord. 2017; 18(1): 539, doi:  10.1186/
s12891-017-1901-x, indexed in Pubmed: 29258498.

9. Sunil V, Rajanna S, Kadaba J. Variation in the insertion 
of the palmaris longus tendon. Singapore Med J. 2015; 
56(1): e7–e9, doi: 10.11622/smedj.2015018, indexed in 
Pubmed: 25640108.

10. Takanashi Y, Eda M, Kaidoh T, et al. A case of the bilateral 
duplicate palmaris longus muscles coupled with the pal-
maris profundus muscle. Yonago Acta Med. 2012; 55(4): 
75–80, indexed in Pubmed: 24031143.

11. Versalius A. De Humani Corporis Fabrica. Joannes Opori-
nus, Basel 1543.

http://dx.doi.org/10.3109/2000656X.2015.1073156
http://dx.doi.org/10.3109/2000656X.2015.1073156
https://www.ncbi.nlm.nih.gov/pubmed/26328510
http://dx.doi.org/10.3389/fpsyg.2018.01460
https://www.ncbi.nlm.nih.gov/pubmed/30150961
http://dx.doi.org/10.5603/FM.a2017.0116
https://www.ncbi.nlm.nih.gov/pubmed/29297183
http://dx.doi.org/10.1002/ca.20960
https://www.ncbi.nlm.nih.gov/pubmed/20235177
http://dx.doi.org/10.4314/ejhs.v24i2.11
http://dx.doi.org/10.7860/JCDR/2015/11212.5542
https://www.ncbi.nlm.nih.gov/pubmed/25859436
http://dx.doi.org/10.1007/s00276-018-2069-2
http://dx.doi.org/10.1007/s00276-018-2069-2
https://www.ncbi.nlm.nih.gov/pubmed/30022223
http://dx.doi.org/10.1186/s12891-017-1901-x
http://dx.doi.org/10.1186/s12891-017-1901-x
https://www.ncbi.nlm.nih.gov/pubmed/29258498
http://dx.doi.org/10.11622/smedj.2015018
https://www.ncbi.nlm.nih.gov/pubmed/25640108
https://www.ncbi.nlm.nih.gov/pubmed/24031143

