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SUMMARY
Most of the studies published on the palmaris 

longus (PL) prevalence are by physical examina­
tion methods. None of the reported prevalence 
studies in Arab populations are based on ultraso­
nography; hence we have undertaken this study.  
Our study was performed on 79 (34 male and 45 
female) young/adult Arabs. The occurrence of PL 
tendon was recorded by a physical examination 
method (Schaeffer’s test), followed by ultrasound 
measurement of the thickness, width and cir­
cumference of the PL tendon at the wrist and the 
distance between the PL tendon and the median 
nerve at the wrist, bilaterally. Of 158 wrists exami­
ned, the physical examination method revealed 
the presence of PL tendon in 138 (87.3%) sub­
jects, whereas the ultrasound method revealed 
149 (94.3%). Schaeffer’s test gave a false-nega­
tive result for 11 cases. The thickness, width and 
circumference of the PL tendon at the wrist were: 
1.14±0.44 mm (right side) & 1.19±0.41 mm (left 
side); 4.08±1.34 mm (right side) & 4.36±1.26 mm 
(left side); 8.98±2.94 mm (right side) & 9.45±2.67 
mm (left side), respectively. Gender differences 
in the thickness, width and circumference of the 

PL tendon at the wrist were: 1.31±0.42 mm (male) 
and 1.06±0.40 mm (female); 4.61±1.23 mm (male) 
and 3.93±1.29 mm (female); 10.04±2.59 mm 
(male) and 8.60±2.82 mm (female), respectively. 
The distance of the PL tendon from the median 
nerve (measured 2 cm proximal to distal wrist 
crease) were: 1.30±0.63 mm & 1.24±0.61 mm 
on right & left sides; 1.40±0.60 mm & 1.17±0.62 
mm in male and females, respectively. The ul­
trasonographic measurements were statistically 
significant among genders, while no such signifi­
cance was detected between the sides. This study 
has documented both topographic and ultraso­
nographic description of the PL tendon in a Gulf 
Arab population; ultrasonography is more reliable 
for detecting the PL tendon than Schaeffer’s test.
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INTRODUCTION
The palmaris longus (PL) is a slender, elongated 

muscle located medial to the flexor carpi radialis 
(FCR). It originates from the medial epicondyle, 
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the epicondylar ridge of the humerus, from the ad­
jacent intermuscular septa and the antebrachial 
fascia. It terminates as a long-slender flattened 
tendon, which passes over the flexor retinacu­
lum  and inserts on the central part of the flexor 
retinaculum and  palmar aponeurosis. The mor­
phology of PL is extremely variable (Clemente, 
1985). Reports have shown that the PL may be 
absent, duplicated, triplicated, reversed or pre­
sented as a digastric muscle with various inser­
tions. It has been observed from various studies 
that the PL is inserted into the fascia of the fore­
arm, the hypothenar eminence, the tendon of the 
flexor carpi ulnaris muscle, the abductor pollicis 
brevis, into the carpal tunnel or Guyon’s canal, the 
pisiform bone and the scaphoid bone (Lalit et al., 
2014). The presence of the PL can be assessed by 
various physical examination methods (Schaeffer, 
1909) such as Schaeffer’s test, Pushpakumar’s 
test, Thomson’s test, Mishra’s test, Reimann test, 
Gangata test, Hiz test, Bhattacharya test, Lotus 
sign and four finger sign test. These have been 
used to confirm the presence of PL in various po
pulations (Pushpakumar et al., 2004; Thompson 
et al., 1921; Mishra, 2001; Reimann et al., 1994; 
Gangata, 2009; Hiz et al., 2011). Since there are 
many other bulky muscles in the forearm to flex 
the wrist, its absence does not seem to have any 
functional loss on the biomechanical functions 
of the wrist region. Moreover, PL is dispensable, 
so it is the best choice for grafts in tendon recon­
struction (Ozasa et al., 2018), lip augmentation 
(Trussler et al., 2008) and penile reconstruction 
surgeries (Garaffa et al., 2013). The extent of ab­
sence of PL reported in humans varies in differ­
ent populations. Its absence was reported for the 
first time by Columbus in De Re Anatomica, cited by 
Schaeffer (Schaeffer, 1909). PL has been studied 
extensively using various examination methods, 
and prevalence of its agenesis varies significantly 
across the different population from 0.6% to 64% 
(0.6% in Koreans, 1.02% in Ugandans, 2.9% in 
Asians, 3-4.3% in Japanese, 3.3-17.2% in Brazil­
ian, 4.5-22.5% in African Americans, 4.5-50.8% 
in Egyptians, 2.1-4.6% in Chinese, 4.4-32.2% in 
Hungarians, 5.8-15.2% in Canadians, 6.7-25% 
in Nigerians, 9.3-11.7% in Malaysians, 11.6% in 
Czechs, 13.2-33.7% in Iranians, 18.3% in Iraqis, 
20.2-37% in Indians, 24% in North American 

Caucasians, 25% in Irish, 16.7-40.5% in Saudi 
and Bahraini population of Arabian Gulf region, 
and highest reported is 15-64% in Turkish popu­
lation) as mentioned in a meta-analysis (Pekala et 
al., 2017). A recent meta-analysis based on 19 ca­
daveric studies revealed that the overall absence 
of the PL is about 10.3%. With regards to gender, 
females have been reported to have higher ab­
sence, 14.5%, as compared to 6.0% in males. 49 
studies in which the function of PL was assessed, 
the overall absence of PL was 15.6%: males had 
a pooled absence of PL in 15.1% and17.6% in fe­
males (Pekala et al., 2017).

It is important to note that the PL tendon lies 
immediately superficial to the median nerve at 
the level of the wrist. When a variant PL is present, 
its proximity to the median nerve places the lat­
ter at risk during tendon harvesting procedures. 
The median nerve is also more vulnerable to mis­
identification in patients with congenital absence 
of the PL tendon. Therefore, safe harvesting of 
the PL requires a thorough understanding of the 
relevant anatomy, particularly the relevant ana­
tomical distances, as well as distinguishing the 
nerve from tendon. There are reports of surgical 
errors while harvesting the median nerve instead 
of the PL tendon (Choo et al., 2017; Vastamaki, 
1987; Weber and Mackinnon, 2007; Leslie et al., 
2017), suggesting that the accurate preoperative 
assessment of the tendon-nerve relationship is 
crucial to minimize the risk of such devastating 
complications. A recent report revealed that the 
preoperative clinical examination to document 
the presence of PL did not prevent the accidental 
erroneous excisions of the median nerve during 
PL harvest. Hence, more effective methods of esti­
mating graft dimensions must be explored in pa­
tients requiring PL tendon grafting (Leslie et al., 
2017). A reliable preoperative assessment is only 
possible through the imaging techniques. The effi
cacy and reliability of ultrasound measurements 
to predict PL graft dimensions, however, has not 
been evaluated comprehensively. 

Although few studies (Sater et al., 2010; Raouf 
et al., 2013; Alzahrani et al., 2017; Alkhamis et 
al., 2017) were done in the past using physical 
examination methods on Arab populations, 
none of these have studied the prevalence 
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and morphological features of PL using the 
ultrasonography.  The objectives of our study were 
to: (1) determine the presence of PL in Gulf Arabs 
with physical and ultrasound examination, and 
(2) perform the morphometry of the PL tendon 
(thickness, width, and circumference) at the wrist 
and measure its distance from the median nerve 
using ultrasonography technique. 

MATERIALS AND METHODS

Sample

This study was carried out from February 2019 
to March 2020 at Anatomy-Pathology Learning 
Resource Center (APLRC), Arabian Gulf Universi­
ty, Kingdom of Bahrain. The study subjects were 
medical students (n= 79, Male: 34; Female: 45) of 
age between 19-24 years, from the Gulf Co-opera­
tive Council (GCC) countries. The number of sub­
jects from different Gulf Arab nations is listed in 
Table 1. The sample excluded the subjects who 
had a history of hand surgery or abnormality of 
the upper limbs. This study was approved by Ins­
titutional Research & Ethics Committee (Project 
number G-E011-PI-11/18). The participation in 
the study was voluntary, and written informed 
consent was obtained from all the subjects before 
performing the procedures. 

Physical examination

For examining the PL tendon, a standard testing 
method “Schaeffer’s test” was used. Subjects were 
asked to place their thumb against their little 
finger while flexing the wrist (Fig. 1A). With this 
test, presence or absence of the PL tendon on both 
right and left sides were registered. 

Ultrasound evaluation

Irrespective of the PL tendon finding on phy
sical examination, all subjects underwent ultra­
sonographic evaluation on “SIEMENS ACUSON P 
500 Ultrasound System” located in anatomy lab, 
College of Medicine & Medical Sciences, Arabian 
Gulf University. Ultrasonography was performed 
to indicate the presence of PL tendon and to mea­
sure its thickness, width and circumference at the 
wrist. In addition to the above parameters, the 
distance of the PL tendon from the median nerve 
at the wrist (2 cm proximal to distal wrist crease) 
was also measured. This protocol was adopted 
from Ertem et al. (2010) (Fig. 1B). Ultrasonogra­
phy was performed by an experienced radiologist 
with an array probe with the frequency of 6-15 
MHz, which is appropriate for the superficial 
structures. 

Table 1. Sample and number of cases of PL tendon identified by clinical test method and ultrasonographic examination.

Population Sample Size
(No of Wrists)

Presence of PL tendon

Schaeffer’s test Ultrasound Examination

Right Left Right Left

Bahrain
Male (n=30)
Female (n=36)
Total = 66

12
15
27

14
17
31

13
17
30

15
18
33

Saudi Arabia
Male (n=22)
Female (n=04)
Total = 26

11
01
12

11
02
13

11
01
12

11
02
13

Kuwait
Male (n=10)
Female (n=14)
Total=24

03
06
09

04
05
09

05
06
11

05
05
10

Oman
Male (n=06)
Female (n=36)
Total=42

03
15
18

02
17
19

03
17
20

03
17
20

Overall

Male (n=68)
Female (n=90)

29
37

31
41

32
41

34
42

Total = 158 138 (87.3%) 149 (94.3%)

*Overall, PL tendon absent for 12.7% by Schaeffer’s test and 5.7% by ultrasound examination; PL: palmaris longus.
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Statistical analysis

All statistical analyses were performed using 
SPSS version 23 (SPSS Inc., USA). Measurements 
are presented as mean and SD. Chi-square test was 
performed to see whether any significant differ­

ences between the outcomes of physical examina­
tion and ultrasonography findings. To examine 
the gender differences in means of the parame­
ters studied, we have used two sample indepen­
dent t-test.

Fig. 1A.- Physical examination method: Schaeffer test. The subjects were asked to place their thumb against their little finger while flexing the wrist. 
Arrow shows the PL-Palmaris longus tendon.

Fig. 1B.- Ultrasonographic image of the wrist with palmaris longus tendon (PL tendon) and the measurements conducted on it. FCR-Flexor carpi 
radialis; MN: Median nerve; FR: Flexor retinaculum.
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RESULTS

Prevalence (Physical and Ultrasound 
examination)

In our study of 158 wrists, 138 wrists revealed 
the presence of the PL tendon by physical 
examination method (87.3%) whereas absent in 
20 wrists (12.7%). 

Of 34 male subjects (68 wrists) (Table 1), the 
Schaeffer’s test demonstrated that the PL tendon 
was present in 60 wrists (88.2%): 42.6% in 29 right 
wrists and 45.5% in 31 left wrists. Of 8 absent ca­
ses (11.7%): 5 were on the right side (7.35%) and 
3 were on the left side (4.41%). Whereas in 45 
female subjects (90 wrists) (Table 1), Schaeffer’s 
test demonstrated that the PL tendon was present 
in 78 wrists (86.6%): 41.1% in 37 right wrists and 
45.5% in 41 left wrists. Of 12 absent cases (13.3%): 
8 were on the right side (8.88%) and 4 were on the 
left side (4.44%) (Table 1).

The ultrasound examination also involved the 
same subjects of the Schaeffer’s test. 149 of 158 
wrists demonstrated the presence of the PL tendon 
by ultrasound examination method (94.3%) while 
absence was registered in 9 wrists (5.7%).

Of 34 male subjects (68 wrists) (Table 1), the 
ultrasound evaluation demonstrated that the PL 
tendon was present in 66 wrists (97%): 47.05% in 
32 right wrists and 50% in 34 left wrists. About the 
2 absent cases (2.9%): both were on the right side 
while reporting zero percent cases on the left side. 
Whereas in 45 female subjects (90 wrists) the 

ultrasound evaluation demonstrated that the PL 
tendon was present in 83 wrists (92.2%): 45.5% 
in 41 right wrists and 46.6% in 42 left wrists 
(Table 1).  Of the seven wrists in which absence 
was registered (7.7%): 4 were on the right side 
(4.4%) and 3 were on the left side (3.3%). Overall, 
the Schaeffer’s test gave a false-negative result 
for 11 subjects. No anatomical variations in the 
structure of the PL tendon, such as duplicated 
tendon or reversed PL muscle, were detected. 
Chi-square test results showed that the differences 
between the outcomes of physical examination 
and ultrasonography were significant (p= 0.032).

PL tendon morphometry by ultrasonographic 
evaluation

The thickness, width and circumference of the 
PL tendon and its distance from the median nerve 
measured at the wrist of all limbs by ultrasound 
are expressed as Mean±SD. For all the parameters 
measured, the Bahraini, Omani, Kuwaiti and Saudi 
samples did not show any statistically significant 
differences (p>0.05) among right and left sides, 
except the width and circumference, which were 
statistically significant in the Bahraini sample 
(p=0.036; p=0.04) (Table 2). The gender differences 
in morphometric measurements performed on 
the PL tendon by ultrasonography are expressed as 
Mean±SD in Table 3.  The overall mean differences 
of morphometric measurements performed on 
PL tendon by ultrasonography in both genders are 
statistically significant for thickness (p<0.0005); 
width (p=0.001); circumference (p=0.001) and 

Table 2. Morphometric measurements performed on right and left PL tendon by ultrasonography. Values are expressed as Mean ± SD.

Palmaris Longus Tendon morphometric measurements (mm)
Ultrasonographic observations

Population

Sample 
Size
(No of 
Wrists)

Thickness Width Circumference Distance from
Median Nerve

Right Left Right Left Right Left Right Left

Bahrain 66 1.18 ± 0.49 1.27 ± 0.36 3.96 ± 1.43 4.57 ± 0.79 8.88 ± 3.08 10.17 ± 1.70 1.12 ± 0.53 1.21 ± 0.43

Saudi
Arabia 26 1.1 ± 0.45 1.24 ± 0.24 4.26 ± 1.46 4.82 ± 0.74 9.5 ± 3.20 10.25 ± 1.59 1.52 ± 0.76 1.42 ± 0.63

Kuwait 24 1.2 ± 0.50 1.10 ± 0.63 4.25 ± 1.45 3.93 ± 1.93 9.37 ± 3.17 8.42 ± 4.02 1.23 ± 0.58 1.08 ± 0.79

Oman

Overall

42

158

1.07 ± 0.32

1.14 ± 0.44

1.1 ± 0.41

1.19 ± 0.41

4.05 ± 1.13

4.08±1.34

3.98 ± 1.55

4.36±1.26

8.59 ± 2.55

8.98±2.94

8.44 ± 3.13

9.45±2.67

1.48 ± 0.67

1.30±0.63

1.29 ± 0.72

1.24±0.61

PL: palmaris longus
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distance between the PL tendon and the median 
nerve (p=0.023) (Table 3). Data showed that the 
thickness, width, circumference of the PL tendon 
and its distance from median nerve were greater 
on the left side, except the distance of the PT from 
median nerve in females (Table 4). 

DISCUSSION
Our study documented absence of the PL ten­

don in 12.7% of the wrists by physical examina­
tion and 5.7% of wrists by ultrasonography. Few 
previous studies conducted on Arab populations, 
on the basis of physical examination, showed ex­
treme variation in its occurrence: PL was absent 
in 38.6% of studied Jordanians (Hassan and Jabe­
ti, 2008); 50.8% in Egyptians (Raouf et al., 2013); 
40.5% in Saudis (Alkhamis et al., 2017); 36.8% in 
Bahrainis (Sater et al., 2010). A subsequent study 
in Saudi Arabia, however, concluded a much lower 
rate (16.7%) of PL absence (Hussain, 2012). Based 
on extensive data review conducted on different 
examination methods (Table 5), we also noted 
that wide variation exists in PL absence from 4.5-
50.8% in Pan Arabs and 16.7-40.5% in Gulf Arabs 
(Sater et al., 2010; Hussain, 2012; Alzahrani et al., 

2017; Alkhamis et al., 2017). This wide variation 
could be due to ethnic differences, sample size 
and the types of specimens or examination me­
thods used. 

A study on 136 wrists reported that the incidence 
of tendon absence was 10% in ultrasonography 
and 14% in standard physical examination 
methods such as Schaeffer’s test (Holzgrefe et al., 
2019). In another study on 96 wrists, the tendon 
absence was detected for 19% by ultrasonography 
and 18% by physical examination methods; this 
study also confirmed that the Schaeffer’s is the 
standard test that could reliably detect PL tendon 
presence/absence with a sensitivity and specificity 
of 94% (Johnson et al., 2020). This justifies why we 
used only Schaeffer’s as the standard test in our 
study. Other than its absence, we did not observe 
any anomalous PL structure in our ultrasound 
examination, unlike the variations reported 
previously. Based on cadaveric dissection, it was 
reported that the different PL variations range 
from complete agenesis to changes in its location, 
size, shape and the insertion site (Reimann et 
al., 1994; Thejodhar et al., 2008). Olewnik et 
al. (2017) described three variant insertions of 

Table 3. Morphometric measurements performed on male and female PL tendon by ultrasonography. Values are expressed as Mean ± SD.

Palmaris Longus Tendon morphometric measurements (mm)
Ultrasonographic observations

Population

Sample 
Size

(No of 
Wrists)

Thickness Width Circumference Distance from
Median Nerve

Male Female Male Female Male Female Male Female

Bahrain 66 1.33 ± 0.48 1.14 ± 0.36 4.51 ± 1.43 4.07 ± 0.91 9.88 ± 3.08 9.23 ± 2.01 1.23 ± 0.49 1.11 ± 0.47

Saudi
Arabia 26 1.25 ± 0.27 0.70 ± 0.50 4.80 ± 0.74 3.15 ± 2.10 10.35 ± 1.60 7.28 ± 4.86 1.63 ± 0.60 0.60 ± 0.42

Kuwait 24 1.56±0.31 0.85±0.85 4.96 ± 0.61 3.47 ± 1.93 10.77 ± 0.89 7.55 ± 4.18 1.41 ± 0.62 0.97 ± 0.68

Oman

Overall

42

158

1.0 ± 0.50

1.31± 0.42

1.10 ± 0.34

1.06 ± 0.40

3.83 ± 2.09

4.61±1.23

4.04 ± 1.21

3.93±1.29

8.50 ± 4.28

10.04±2.59

8.52 ± 2.59

8.60±2.82

1.37 ± 0.87

1.40±0.60

1.39 ± 0.68

1.17±0.62

PL: palmaris longus

Table 4. Gender differences in morphometric measurements performed on PL tendon by ultrasonography. Values are expressed 
as Mean ± SD.

Gender Thickness     Width Circumference Distance from Median Nerve

Right Left Right Left Right Left Right Left

M (34) 1.29 ± 0.46 1.34 ± 0.38 4.4 ± 1.28 4.82 ± 1.17 9.74 ± 2.76 10.34 ± 2.42 1.35 ± 0.59 1.45 ± 0.61

F (45) 1.03 ± 0.40 1.09 ± 0.40 3.84 ± 1.36 4.01 ± 1.24 8.4 ± 2.98 8.79 ± 2.68 1.26 ± 0.66 1.09 ± 0.57
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the PL and classified them as Type I, II and III. 
In Type I, the muscle inserted into the palmar 
aponeurosis (78.8% of the cases), whereas in 
Type II, a bifurcated muscle tendon was seen 
getting inserted to the palmar aponeurosis and 

flexor retinaculum (12.5% of cases), and in Type 
III, the tendon was seen fusing with the flexor 
carpi ulnaris and getting inserted into the palmar 
aponeurosis and pisiform bone (1.2% of the cases). 
These morphometric patterns suggest that PL is 

Table 5. Prevalence of PL tendon absence reported in previous studies with different examination methods.

Study &Year Country Examination method 
Number of 
examined
upper limbs

% of PLT Absence

Schaeffer (1909) USA Schaeffer 800 22.5
Adachi (1909) Japan Cadaveric study 540 4.3
Nakano (1923) China Cadaveric study 95 2.1
Botar (1931) Hungary Cadaveric study 68 4.4
Reimann (1944) USA Cadaveric study 1600 12.8
George (1953) Canada Cadaveric study 552 15.2
Machado and DiDio (1967) Brazil Machado 758 3.7
Dvorakowa and Zvolsky (1975) Czech Republic Dvorakowa 816 11.6
Wang et al. (1983) China Cadaveric study 120 5.0
Troha et al. (1990) USA Thompson 400 4.0
Wehbe (1992) USA Cadaveric study 240 14.6
Dowdy et al. (1994) Canada Cadaveric study 52 5.8
Ceyhan and Mavt (1997) Turkish Schaeffer, Thompson, Reimann 14,000 64.0
Thompson et al. (2001) Northern Irish Thompson 600 25.0
Ito et al. (2001) Japan Cadaveric study 72 4.2
O’ Sullivan and Mitchell (2002) UK Cadaveric study 47 53.2
Sebastin and Lim (2006) Singapore Schaeffer, Mishra, Pushpakumar, Thompson 658 4.6
Roohi et al. (2007) Malaysia Schaeffer 900 9.3
Mobarakeh et al. (2008) Iran Cadaveric study 128 29.6
Hassan and Jabeti (2008) Jordan Schaeffer 2040 38.6
Kapoor et al. (2008) India Schaeffer 1000 17.2
Gangata (2009) Zimbabwe Schaeffer, Mishra, Gangata 1780 1.5
Kose et al. (2009) Turkey Schaeffer, Mishra 2700 26.6
Mbaka and Ejiwunmi (2009) Nigeria Schaeffer, Mishra, Pushpakumar, Thompson 1200 6.7
Agarwal (2010) India Schaeffer, Mishra, Pushpakumar 770 11.8
Ertem et al. (2010) Turkey Schaeffer, Ultrasound study 124 39.0
Sater et al. (2010) Bahrain Schaeffer, Mishra 2086 36.8
Eric et al. (2011) Serbia Schaeffer, Mishra, Pushpakumar, Thompson 1084 25.1
Hiz et al. (2011) Turkey Schaeffer, Mishra, Hiz 2000 15.0
Kigera and Mukwaya (2011) Uganda Schaeffer, Mishra, Pushpakumar, Thompson 1600 4.4
Sankar et al. (2011) India Schaeffer, Mishra, Pushpakumar, Thompson 1884 28.0
Kocabiyik et al. (2011) Turkey Cadaveric study 48 39.6
Kyung et al. (2012) South Korea Schaeffer, Mishra, Gangata 538 4.1
Osonuga et al. (2012) Ghana Schaeffer, Mishra, Hiz 452 3.1
Sharma et al. (2012) India Schaeffer, Mishra, Pushpakumar, Thompson 800 16.25
Soltani et al. (2012) USA Schaeffer 1032 14.9
Hussain (2012) Saudi Arabia Schaeffer, Pushpakumar, Thompson 800 16.7
Barkats (2013) Hungary Schaeffer, Mishra, Pushpakumar, Thompson 770 32.2
Cetin et al. (2013) Turkey Schaeffer 1170 30.4
Morais et al. (2013) Brazil Schaeffer, Thompson 198 17.2
Rajani et al. (2013) India Schaeffer, Mishra, Pushpakumar, Thompson 400 9.5
Raouf et al. (2013) Egypt Schaeffer, Mishra, Pushpakumar, Thompson 772 50.8
Saxena (2013) India Schaeffer, Mishra, Pushpakumar, Thompson 852 26.5
Venter et al. (2014) South Africa Schaeffer 1412 24.4
Barkats (2015) Ukraine Schaeffer, Mishra, Pushpakumar, Thompson 1096 52.9
Mathew et al. (2015) India Cadaveric study 48 8.3
Nasiri et al. (2016) Iran Schaeffer, Mishra, Pushpakumar, Thompson 1124 13.2
Alzahrani et al. (2017) Saudi Arabia Schaeffer 662 15.1
Olewnik et al. (2017) Poland Cadaveric study 80 7.5
Karacan et al. (2017) Turkey Schaeffer, Mishra, Thompson 2100 37.8
Johnson et al. (2018) USA Cadaveric study 17 23.5
Dabrowski et al. (2018) Poland Schaeffer, Ultrasound imaging 42 11.9

Caetano et al. (2018) Brazil Cadaveric study 30 16.6

Our study, 2020 Arabian Gulf 
Region Schaeffer, Ultrasound imaging 158

12.7 (Schaeffer test)
5.7 

(Ultrasound imaging) 

PL: palmaris longus
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the most variable muscle in the human forearm. 
This high variability in its presence/absence and 
structure may be linked to its development, and 
it has been postulated that the absence of PL is 
hereditary and linked to the HOX gene, which is 
responsible for the regulation of its morphological 
development (Amthor et al., 1999). From our 
ultrasonographic examination, we also noticed 
statistically significant differences in terms of 
tendon structure among nationalities and gender. 
These variations could be either developmental or 
acquired.  

A recent meta-analysis of studies suggest that 
the absence of PL is more common in females, 
especially on the left sides (Pekala et al., 2017). 
Our findings also suggest that the absence of PL 
is more frequent in females, but on the right side 
(Table 1). It has been argued that the functional 
tests are likely to overestimate the absence of PL; 
thus, the usage of ultrasound assessment prior 
to grafting is preferred (Pekala et al., 2017). This 
is the reason why we have used Schaeffer’s test 
along with ultrasound imaging. Not surprisingly, 
the Schaeffer’s test gave a false negative result for 
11 wrists in our study (Table 1). 

Studies report that the absence of PL has no ad­
verse effects or functional disadvantages in dai­
ly activities. Due to this reason the PL tendon is 
often used for grafts. The tendon harvest is cru­
cial in surgical procedures. Due to its proximity 
with the tendon, the median nerve is also prone 
for injury during this procedure, if its distance 
from the tendon is not assessed before the surgi­
cal procedure (Lawler and Adams, 2007). In such 
cases, the ultrasound findings of our study men­
tioning the distance between tendon and nerve 
are very useful for the surgeons to be aware of 
the risks associated during tendon harvest pro­
cedures. The distance from mid-portion of the 
inter-styloid area to the point where the tendon 
crossed the median nerve was between 2.63 mm 
(shortest) and 5.62 mm (greatest) (Olewnik et al., 
2017). In our study, from the ultrasound imag­
es of the transverse sections, we have measured 
the distance of the tendon from the nerve (2cm 
proximal to distal wrist crease) and found that the 
range of distance was 1.30±0.63 mm (right side) 
and 1.24±0.61 mm (left side). Investigators have 

used different sites to measure the PL tendon 
using ultrasonography (Olewnik et al., 2017; Ka­
racan et al., 2017; Johnson et al., 2018). A recent 
systematic review stated that the mean width 
(transverse diameter) of the PL tendon is 4.0±1.7 
mm, ranging from 2.8 mm to 7.7 mm (Yammine 
and Eric, 2020). The level of the measurement re­
ported in all those studies is different from point 
to point, ranging from the proximal end, mid­
point and distal end of the tendon, respectively. 
Whereas in our study the level of measurement 
was 2 cm proximal to distal wrist crease and the 
mean width of PL tendon measured by ultraso­
nography was 4.08±1.34 mm and 4.36±1.26 mm 
on the right and left sides: 4.61±1.23 mm and 
3.93±1.29 mm in male and females, respective­
ly. The limitation of our study is that we did not 
do the ultrasonography of the whole muscle; we 
did not measure the whole length of the tendon, 
bearing in mind the fact that the assessment of 
the “PL tendon diameter” is less invasive than the 
“PL tendon length”, as surgically and anatomica­
lly the diameter can easily be achieved through a 
transverse incision at the wrist before planning 
tendon harvest surgery. 

CONCLUSION 
Our study has documented both the topographic 

and ultrasonographic features of the PL tendon in 
a Gulf Arab population, and confirmed that the 
ultrasonography is more reliable for detecting 
the PL tendon than the most often used clinical 
test: i.e., Schaeffer’s test. Our study provides 
the quantitative data on the diameters of the PL 
tendon at the wrist based on ultrasonographic 
assessment. These data may be helpful, especially 
for the surgeons in the region, for their potential 
application in orthopedic and reconstructive 
surgeries that use PL grafting.
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