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Anatomical Variations of the Attachment Type of the Long Head
of Biceps Brachii Tendon at the Glenoid Labrum in Thais
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SUMMARY: The long head of the biceps tendon (LHBT) originates from both the supraglenoid tubercle and the superior glenoid
labrum. Variations in its attachment are clinically significant, as they influence the pathogenesis of superior labrunpestaimr
(SLAP) lesions and affect outcomes of arthroscopic shoulder procedures. The aim of the study was to identify the anasdionsabi/ar
LHBT attachment to the glenoid labrum in Thai cadavers and compare the findings with previous reports. A total of 156fehouf@ers
embalmed Thai cadavers (43 males, 35 females; mean age 69.41 years) were dissected at the Department of Anatomy, Hamdty of Med
Siriraj Hospital, Mahidol University. The type of LHBT attachment was classified according to the system of Vangsinas&L®94). In
cases where macroscopic identification was unclear, histological sections were examined. Type | (entirely posterior attashiment)
most common, observed in 148 shoulders (94.87 %). Type Il (posterior-dominant) occurred in 6 shoulders (3.85 %), whi(eduade IlI
anterior and posterior) and Type IV (anterior-dominant) were each found in one shoulder (0.64 %). The majority of attaehenents w
oriented posteriorly at the 1 o’clock position in left shoulders and the 11 o’clock position in right shoulders. The LH&Tcadabers
demonstrates a predominantly posterior attachment pattern to the glenoid labrum, differing from earlier consensus skbededtées
may improve arthroscopic diagnosis, surgical planning, and postoperative outcomes in SLAP and Bankart repairs.
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INTRODUCTION

The long head of the biceps tendon (LHBT) originatet to shoulder pathologies including tendonitis, rupture, and
from both the supraglenoid tubercle and the superior glensidperior labrum anterior posterior (SLAP) lesions. SLAP
labrum, where its fibers blend variably into the labrum (Baitears, particularly Type II, are common in overhead athletes
et al, 2013; Zappiat al, 2013). This attachment has beeraind represent a major cause of pain and dysfunctioe{Pal
classified into four types by Vangsnesseiral. (1994): al., 1991; LeVasseuet al, 2021; Varacalleet al, 2023).
entirely posterior (Type I), posterior-dominant (Type ||)Iheir diagnosis remains challenging, as MRI findings may
equal anterior and posterior (Type Ill), and anterior-dominagverlap with normal anatomical variants, and arthroscopy
(Type IV). Subsequent cadaveric studies across differdftoften required for confirmation (LeVasseiral, 2021).
populations confirmed these patterns with varying
proportions, suggesting possible ethnic or geographic Surgical repair of SLAP lesions and Bankart tears is
differences (Tuohett al, 2005; Reigt al, 2009; Chauhan influenced by the vascular supply of the labrum and the
et al, 2013; Alashkharet al, 2018). biomechanical significance of LHBT attachment types. The

anterosuperior region is known to be relatively hypovascular,

The glenoid labrum increases the depth of the glenoigising concern for healing potential after repair (Prodromos
cavity and stabilizes the shoulder joint, while the LHB®t al, 1990; Coopeet al, 1992; Abrassaret al, 2006;
contributes to stability and joint motion (Benninger, 2016Alashkhamet al.,, 2017). Moreover, tension on the
Mehl, 2018). Because of its intra-articular course, the LHB@nterosuperior labrum may alter the rotator interval and lead
is subjected to compressive and shear stresses, predispotsirigostoperative stiffness (Arai al, 2012). Patient factors
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such as age and metabolic disorders also influence healbrgchii, and teres major and minor muscles were reflected to
outcomes (Della Rotonds al, 2024). visualize the glenohumeral joint. The superior labrum was
then examined to determine the LHBT attachment type.
Given these anatomical and clinical implications,
further studies across different populations are valuable. Thiéstological analysis: In cases where macroscopic
objective of this study was to investigate the attachment tyfentification was uncertain, tissue blocks including the
of the LHBT to the glenoid labrum in Thai cadavers|.HBT and superior labrum were excised. Samples were
determine the distribution of the four types, and compadehydrated in ethanol, cleared with xylene, embedded in
the results with previous studies. Such data provide importg#raffin, sectioned at gm, and stained with hematoxylin
baseline knowledge to guide diagnosis, arthroscopand eosin for microscopic confirmation.
procedures, and postoperative management.
Ethical approval: This cadaveric study was conducted in
MATERIAL AND METHOD accordance with institutional ethical standards and approved
by the Siriraj Institutional Review Board (Certificate of
A total of 78 embalmed Thai cadavers (43 males arlxemption No. 059/2561). The use of donated human
35 females; mean age 69.41 years, range 23-98 years) wedavers was carried out with utmost respect, and the authors
dissected at the Department of Anatomy, Faculty of Medicirgratefully acknowledge the individuals and families who
Siriraj Hospital, Mahidol University, Bangkok, Thailand. Thiscontributed their bodies for the advancement of medical
yielded 156 shoulders (78 right and 78 left) for examinatiomducation and research (Iwanagal, 2021).
All cadavers had been preserved in 10 % formalin solution.
Included specimens were donated human cadavers preseRE&SULTS
in 10 % formalin, available at the Department of Anatomy,
Faculty of Medicine Siriraj Hospital, with an intact shoulder Atotal of 156 shoulders were examined from 78 Thai
girdle permitting macroscopic assessment of the supericadavers (43 males and 35 females; mean age 69.41 years).
glenoid labrum and the proximal long head of the bicefdsxcept for one cadaver aged 23 years, all were above 40
tendon. Each shoulder (left and right) was treated as gears at the time of death. The age distribution is summarized
individual sample when both were available. The exclusidan Table I.
criteria comprised shoulders with evidence of prior surgery,
gross traumatic damage or severe deformity precluding reliable  Using the classification of Vangsnessfal (1994),
assessment, poor preservation or extensive postmort@ype | (entirely posterior) was the most common attachment
degradation of the superior labrum or LHBT, and cases withattern, observed in 148 shoulders (94.87 %), followed by
advanced pathological changes that obscured native labFgpe Il in 6 shoulders (3.85 %), and Types Il and IV in one
morphology. Should histological confirmation have beeshoulder each (0.64 %). The distribution by sex and side is
required but tissue blocks could not be obtained, the shoulgeesented in Table Il. Representative examples of each type
was excluded from analysis. are shown in Figures 1 to 4.

The attachment type of the long head of the biceps Clock-face analysis revealed a predominant posterior
tendon (LHBT) to the superior glenoid labrum was classifiedrientation. On the left shoulder, attachment occurred at the
according to the system of Vangsnesstlal (1994): Type |: 1 o’clock position in 93.59 % of cases and at 12 o’clock in
entirely posterior, Type Il: posterior-dominant, Type Ill: equab.41 %. On the right shoulders, attachment was observed at
anterior and posterior, Type IV: anterior-dominant. the 11 o’clock position in 97.44 % and at 12 o'clock in 2.56

% (Table 111).

Classification was performed independently by three
observers (Sani Baimai, Sitha Piyaselakul, and Phattarapong  Comparison with previous cadaveric studies from other
Predapramote) in accordance with institutional review boapbpulations is shown in Table 1V, which demonstrates that the
approval. As this process can be subjective, the possibility ®hai population has a markedly higher prevalence of Type |
inter-observer variability should be acknowledged; howeveattachments than reported in earlier American and Japanese
formal assessment of inter-observer reliability was ndatudies, but similar to findings in Brazilian and Indian
undertaken in this study. populations.

Dissection procedureThe skin of the upper limb was removed Histological analysis confirmed that LHBT fibers
to expose the shoulder musculature. The deltoid, pectoraligermingle with the posterior labrum fibers at the attachment
major and minor, biceps brachii (short and long heads), tricepise, consistent with a strong posterior orientation (Fig. 5).
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Table I. Demographic data of Thai cadavers in the present study.

Age range (years) Mean (years) Maximum (years)  Minimum (years)
Male (n = 43) 23-92 70.91 92 23
Female (n = 35) 40-98 67.91 98 40
Total (n = 78) 23-98 69.41 98 23
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Fig. 1. This figure represents type | (entirely posterior) from thEig. 2. This figure represents type Il (posterior-dominant with some

left shoulder of a female cadaver aged 83 years old. LHBT: lorogntributions from the anterior) from the right shoulder of a male

head of biceps brachii tendon, GL: glenoid labrum, GF: glenoicadaver aged 81 years old. LHBT: long head of biceps brachii

fossa, AS: anterior superior, PS: posterior superior. tendon, GL: glenoid labrum, GF: glenoid fossa, AS: anterior
superior, PS: posterior superior.

Fig. 3. This figure represents type Il (equal contributions frorfig. 4. This figure represents type IV (anterior-dominant with some
posterior and anterior labrum) from the right shoulder of a matontributions from the posterior labrum) from the left shoulder of

cadaver aged 23 years old. LHBT: long head of biceps brachiifemale cadaver aged 87 years old. LHBT: long head of biceps
tendon, GL: glenoid labrum, GF: glenoid fossa, AS: anteridorachii tendon, GL: glenoid labrum, GF: glenoid fossa, AS: anterior
superior, PS: posterior superior. superior, PS: posterior superior.
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Table II. Long head of biceps tendon labral attachment type.

Left shoulder (n =78) Right shoulder (n =78)
Type | Typell  Typelll TypelV Type | Type 11 Typelll  Type IV
(%) (%) (%) (%) (%) (%) (%) (%)

Males (n = 86) 40 2 1 0 42 1 0 0

(93.02 %) (4.66 %) (2.32%) (0 %) (97.67 %) (2.33 %) (0 %) (0 %)
Females (n=70) 32 2 0 1 34 1 0 0

(91.43 %) (5.71%) (0%) (2.86 %) (97.14 %) (2.86 %) (0 %) (0 %)
Total (n=156) 72 4 1 1 76 2 0 0

(92.31 %) (5.13%) (1.28%) (1.28%) (97.44 %) (2.56 %) (0 %) (0 %)

Table IIl. Clock attachment of the long head of biceps tendon.

Left shoulder (n =78) Right shoulder (n = 78)
11 o’clock (%) 12 o’clock (%) 1 o’clock (%) 11 o’clock (%) 12 o'clock (%) 1 o'clock (%)
Males 0 2 41 43 0 0
(n=86) (0 %) (4.65 %) (95.35 %) (100 %) (0 %) (0 %)
Females 0 3 32 33 2 0
(n=70) (0 %) (857 %) (91.43 %) (94.29 %) (5.71 %) (0 %)
Total 0 5 73 76 2 0
(n=156) (0 %) (641 %) (93.59 %) (97.44 %) (2.56 %) (0 %)

Table IV. Comparison of type percentage patterns across past studies.

Study Number of Country Typel Type ll Type lll Type IV
shoulders (%) (%) (%) (%)
Present study 156 Thailand 94.87 3.85 0.64 0.64
Vangsnesegt al.(1994) 100 USA 22 33 37 8
Tuohetiet al. (2005) 101 Japan 27.7 55.4 16.8 0
Reiset al.(2009) 20 Brazil 95 0 0 0
Chauharet al. (2013) 50 India 74 20 6 -
Alashkahmet al.(2018) 140 UK 47.7 315 16.2 46
N et al.(2019) 60 India 51.7 26.7 33 0
DISCUSSION

Biceps Tendon

A In this study of 156 shoulders from 78 Thai
. cadavers, the overwhelmingly predominant type of LHBT
attachment was Type | (entirely posterior), observed in
94.87 % of specimens, while Types II, lll, and IV together
accounted for only ~5.13 %. This contrasts with several

’ studies in other populations. For instance, Alashkbam
% Anterior Labrum al. (2018), examined 140 shoulders from Libyan/UK
cadavers and reported Type | in 47.7 %, Type Il in 31.5

%, Type Il in 16.2 %, and Type IV in 4.6 %. Similarly,

4 Lu et al (2023), reported a more mixed distribution of
W attachment types in patients with rotator cuff tears,
’ suggesting that clinical populations may reveal different
patterns compared with cadaveric anatomy. Clinical

/ studies such as Kiet al (2013), further emphasized that
variations in the biceps-labrum footprint can influence
5 SLAP repair outcomes, underscoring the importance of
Fig. 5. The histological result of type | (right side). population-specifi@natomical knowledge.
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Comparison with global data shows that in Japah|MITATIONS
Tuohetiet al. (2005), reported a much more mixed
distribution, with Types Il and Ill more prominent and This study has several limitations that should be
Type | representing only ~28 %. Histologicalacknowledged. First, the majority of cadavers were
examination, however, confirmed a posterior orientaticglderly (mean age 69.41 years), and both age-related
even when anterior fibers were present. In Brazil, Rethanges and the embalming process may alter tissue
et al (2009), studied fetal specimens and found a higharchitecture, potentially reducing the visibility of
proportion of mixed and posterior-dominantdelicate anterior fiber contributions. Second, histological
attachments. Similarly, in India, Chauketral (2013), analysis was only performed in specimens where
described variations where anterior and mixephacroscopic identification was unclear; therefore, subtle
attachments were more frequent than in our Thai sampadaterior fibers might have been overlooked when gross
None of these reports demonstrated the extremespection alone was used. Third, while the classification
predominance of Type | seen in Thais. Recent scopin§LHBT attachment was conducted independently by
reviews (Diplocket al, 2023) have highlighted boththree observers, inter-observer reliability was not
the variability of labral attachment and the lack oformally assessed, and some degree of subjectivity
standardized definitions across studies, complicatimgmains inherent in this process. Finally, the cadaveric
cross-population comparisons. nature of the study limits direct clinical correlation, as
anatomical findings do not necessarily reflect the
These differences may reflect ethnic oincidence of SLAP lesions, surgical repair outcomes,
population-specific variation, but also methodologicabr functional consequences in living patients.
factors, such as differences in defining “anterior
contribution,” the application of histology, and specime@ONCLUSION
preservation. In Alashkhaet al (2018), although Type
I was most common, nearly half of the shoulders still Given the dominance of Type | in Thai anatomy,
showed some anterior component (Types lI-1V). In owlinicians should anticipate predominantly posterior
Thai series, macroscopic attachments classified as Tygt¢achments in interpreting imaging and operative
| or posterior-dominant lacked detectable anteridmdings. When planning arthroscopic SLAP or labral
contributions, aligning more with the posterior biasepairs, anchors and sutures placement should favor
noted in some cadaveric cohorts. posterior labral regions even when anterior involvement
seems present macroscopically. Rehabilitation
Clinically, the posteriorly biased attachmenfprograms should also consider posterior labral tissues
pattern in Thais has several implications. Imaging (MRdearing more load, especially in overhead or rotational
or MR arthrography) may overestimate anterior labralbow-extension activities. Preoperative counseling
contributions, leading to misclassification of mixed oshould reflect anatomical variation to set realistic
anterior-dominant SLAP variants. Surgical planning foexpectations.
SLAP or Bankart repairs should therefore anticipate
predominantly posterior attachment, with anchoACKNOWLEDGEMENTS
placement and suture tensioning adjusted to adequately
address posterior loading. Vascular considerations also  This research was supported by the
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