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Abstract: The first extensor compartment of the wrist is a distinctly variable anatomical area. Anatomical variations in this
region contribute to the pathophysiology and treatment failure of de Quervain’s disease, which is a kind of tenosynovitis that
develops in the first extensor compartment of the wrist. We aim to describe the first extensor compartment morphology,
to evaluate the septum frequency, location of the septum, and the number of tendons of abductor pollicis longus (APL)
and extensor pollicis brevis muscles (EPB). First extensor compartment of 87 wrists of 45 cadavers were dissected. The
presence or absence of septum and number of tendon slips of APL and EPB revealed. The proximal and distal widths of
the compartments were measured. Septums were detected in 60.9% (n=53) of the wrists. Incomplete (distal) and complete
(proximal) septa were present in 35.6% (n=31) and 25.3% (n=22) of the cases. Only 26.4% of the wrists had a single slip of APL
tendon. The Remaining had multiple slips. The median inner width of the proximal and distal compartments in all wrists
were calculated as in the order of 9.11+1.14 mm and 8.55+1.12 mm. We believe that understanding the anatomy of the first
extensor compartment in the Turkish population would be helpful to surgeons, radiologists, and physiotherapists to diagnose

and manage de Quervain’s disease.
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Introduction

The wrist has six extensor compartments. A synovial
sheath surrounds tendons in each compartment. The normal
anatomy of the first extensor compartment was originally
described as containing the tendons of the extensor pollicis
brevis (EPB) muscle and abductor pollicis longus (APL) mus-
cle and the tendons reaching out in a unified fibro-osseous
tunnel compartment formed by extensor retinaculum to

the first metacarpal and proximal phalanx in the 1960s [1].
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These illustrations still have been accepted as the standard
anatomy of the first compartment [2]. However subsequent
cadaver and radiological studies have proved that the com-
partment is a greatly variable space [3, 4]. Two important
variations have been identified regarding the compartment
and persistently emphasized in ongoing studies. These main
variations are multiple slips of tendons of APL muscle and
the division of the compartment into two subcompartments
by a fibro-osseous septum [4]. Contrary to the historical
standard anatomic description, instead of 2 tendons lying
in a single tunnel in the compartment, a septum could be
detected which creates subcompartment areas in the tunnel.
Septums extending the proximal end of the first extensor
compartment (complete type) or terminated distally (incom-
plete type) have also been reported in various studies [5, 6].
de Quervain’s disease is a kind of stenosing tenosynovitis
of the APL and EPB. Overuse of the wrist through ulnar de-
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viation increases the friction between APL and EPB tendon
and tendon sheath. The disease is also known as radial sty-
loid tenosynovitis and is characterized by mucosal degenera-
tion, fibrocartilage degeneration, and mucopolysaccharide
deposition [7]. It has been reported that it is more common
in adults between the ages of 30-50 and especially women.
The presenting complaint is mostly tenderness, swelling, and
pain in the radial styloid region. A positive Finkelstein test
is defined as severe pain in the radial styloid when the pa-
tient's thumb is grasped and the hand is brought to a sudden
ulnar deviation [8]. Finkelstein test is more indicative of APL
muscle pathology than EPB muscle pathology. Eichhoff ma-
neuver is another test expected to be positive in this disease:
while the patient clenches her thumb in her fist, the wrist
comes to ulnar deviation, then when the thumb is extended,
the pain is relieved even if the wrist remains in the ulnar
deviation [9]. The logic of both tests is based on providing a
slip between the thickened tendons of APL and EPB and the
floor of the first compartment. The thickened fibrous sheath
may be palpated during the examination. As a differential
diagnosis, superficial radial nerve compression or neuroma
in the trapeziometacarpal scaphotrapeziotrapezoid and ra-
diocarpal joint, tenosynovitis occurring where the tendons
of EPB and APL overlap with the extensor carpi radialis
longus and brevis may cause the same symptoms. Splint use
and steroid injection are among the conservative and first-
stage treatments. Surgical treatment is considered in patients
whose pain persists despite conservative treatment [8].

The anatomical variations shown may be the cause of de
Quervain’s disease and may also affect the treatment option
[10, 11]. The aim of this study is to describe the first extensor
compartment morphology, to evaluate the septum frequency,
location of the septum, and the number of APL-EPB tendon
slips of cadavers in a Turkish population.

Materials and Methods

All cadavers studied were obtained from the Department
of Anatomy. The cadavers were either donated or procured
according to Turkish law and regulations [12]. IRB approval
for the study was obtained from the Istanbul University Ethi-
cal Committee (Date: 10/09/2021; Number: 16).

The wrists of 18 female and 27 male cadavers were dis-
sected which were fixed by formalin-ethanol-glycerin-phenol
solution and kept in cold storage (5°C-8°C) after embalm-
ing. Since they were used in educational activities, 3 cadavers
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were evaluated unilaterally. Wrist dissection was performed
bilaterally in the remaining cadavers. Female 41.4% (n=36)
and male cadaver 58.6% (n=51) of 87 wrists were dissected
totally. Right 50.6% (n=44) and left 49.4% (n=43) wrists were
dissected.

None of the cadavers had any clinical history of de Quer-
vain’s disease or visible prior wrist surgery.

The skin incision was made as a transverse incision con-
necting both styloid processes of radius and ulna, another
incision was made longitudinally extending from the middle
of this line to the elbow. After the skin was removed, the su-
perficial radial nerve, cephalic vein, and subcutaneous tissue
were dissected. The compartment was opened by making an
incision along the entire length of the dorsal part of it. Osseo-
fibrous septum presence and type of the septum as complete
or incomplete according to the radial styloid process were
noted. Osseo-fibrous septum position had the determinative
role of septum type. If the septum was positioned distal to the
radial styloid process we named this type as the incomplete
type. If the septum was reached and passed the radial styloid
process we named this type as the complete type.Thenumber
of tendon slips of APLand EPB in the compartment were ex-
amined and recorded. Proximal and distal internal widths of
the compartment were measured by a digital caliper.

Statistical reviews

While evaluating the findings obtained in the study,
Number Cruncher Statistical System (NCSS) 2020 Statisti-
cal Software (NCSS LLC) program was used for statistical
analysis. While evaluating the study data, quantitative vari-
ables were shown with mean, standard deviation, median,
min and max values, and qualitative variables were shown
with descriptive statistical methods such as frequency and
percentage. Shapiro Wilks test and Box Plot graphics were
used to evaluate the conformity of the data to the normal
distribution. Student’s t-test was used for quantitative evalu-
ation of two groups with normal distribution.

Pearson Chi-Square test, Fisher’s Exact test and Fisher
Freeman Halton Test were used to compare qualitative data.
The results were evaluated at the 95% confidence interval
and the significance level of P<0.05.

Results

Septum was detected in 60.8% (n=53). The wrists of 35.6%
(n=31) had incomplete and 25.3% (n=22) of the wrists had
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complete type septum (Figs. 1, 2).

The incidence of the septum in female cadavers was 63.9%
(23 wrists). Wrists of 41.7% (15 wrists) had incomplete and
22.2% (8 wrists) had complete type septum. The septum was
also detected in 58.8% (30 wrists) of the male cadavers. Re-
sults revealed 31.4% (16 wrists) had incomplete and 27.5% (14
wrists) had complete type septum (Tables 1 and 2).

When the tendons of APL were examined, only 26.4% (23
wrists) had a single tendon (Fig. 3). The remaining 73.6% (64
wrists) tendons of APL had multiple slips. The highest num-
ber of tendon slips detected was 4 which occurred in the left
wrist of a male cadaver (Fig. 4). The most frequent anatomi-
cal finding was two tendon slips in the first compartment.
This finding was present in 56.3% of the cadavers (49 wrists).
All the tendons of the EPB had a single slip.

The proximal width of the compartment varies between
6.43 and 11.20, with a mean of 9.11+1.14 mm. The distal
width of the compartment varies between 6.03 and 12.40,
with a mean of 8.55+1.12 mm.

Distal

Dorsal Palmar

Proximal

Fig. 1. Incomplete (distal) type septum: Septum terminated distally of
the first extensor compartment. APL, abductor pollicis longus; EPB,
extensor pollicis brevis.

Table 1. Results classified by gender and septum type

Complete Incomplete
Septum type No septum

septum septum
Female wrists 11 (55.0) 4(20.0) 5(25.0)
Male wrists 21 (41.2) 14 (27.5) 16 (31.4)
Total 33 (45.8) 18 (25.0) 21(29.2)

Values are presented as number (%).
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Discussion

The 1st extensor compartment of the wrist is a highly
variable anatomical region. However, the most depicted 1st
extensor compartment anatomy is with a single tunnel and
a tendon slip of each APL and EPB. A previous cadaveric
study in the Turkish population reported the incidence of a
dividing septum in the first dorsal compartment as 28% [13].
In different cadaveric studies, septum incidences were also
reported as 33.3% and 54% in the Turkish population [6, 14].

Distal

Dorsal Palmar

Proximal

Fig. 2. Complete (proximal) type septum: Septum extending the
proximal end of the first extensor compartment. APL, abductor
pollicis longus; EPB, extensor pollicis brevis.

Table 2. Gender differences

Sender P-value
Woman (n=36) Man (n=51)
Proximal total 0.088"
Ort+Ss 8.86+1.25 9.28+1.04
Median (range) 8.75 (6.43-11.1) 9.4 (6.99-11.2)
Distal total 0.009™*
Ort+Ss 8.18+0.91 8.82+1.19
Median (range) 8.2 (6.03-9.63) 8.78 (6.4-12.4)
Septum 0.608"
None 13 (36.1) 21 (41.2)
Distal type 15 (41.7) 16 (31.4)
Proximal type 8(22.2) 14 (27.5)
APL-T 0.541°
1 tendon 8(22.2) 15 (29.4)
2 tendon 20 (55.6) 29 (56.9)
3 tendon 5(13.9) 6(11.8)
4 tendon 3(8.3) 1(2.0)

Values are presented as mean+SD, median (range), or number (%). Ort,
ortalama; Ss, standart sapma; APL, abductor pollicis longus. *Student ¢-test,

Pearson Chi-Square test, ‘Fisher Freeman Halton test. *P<0.01.
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EPB

Distal

Dorsal Palmar

Proximal

Fig. 3. First extensor compartment with no septum. APL, abductor
pollicis longus; EPB, extensor pollicis brevis.

The septum rate was detected in the present study as 60.9%
(Fig. 5). High rates of septum incidence were also obtained in
the previous studies also from the different countr’s popula-
tions [15-17]. Diverse studies verified compartment varia-
tions correlate with de Quervain’s disease frequency [6, 18].
In one of them, Yuasa and Kiyoshige [18], reported septum
in the compartment increases the friction between APLand
EPB. These studies and the results of the present study spec-
ify that septum presence should be considered as prevalent
by physicians dealing with the treatment of de Quervain’s
disease.

The presence of the septum contributes to the develop-
ment of de Quervain’s disease and it’s also important to
know its presence in the treatment of the disease [10, 11].
Corticosteroid injection is the first-stage treatment of the
disease. It has been shown that two-point injection instead
of one point by considering the septum in the compart-
ment was more effective. The same study also reported
that subcompartment morphology could be the reason for
unsuccessful injection treatment [19]. Incomplete injection
for both subcompartments may result in treatment failure.
Zingas et al. [20], stated that if the injection was chosen as
the treatment option, injection into both subcompartments
would not be possible in compartments with a septum,
and this procedure should be done under the guidance of
ultrasonography. The percutaneous release is a minimally
invasive approach and an alternative surgical treatment for
de Quervain’s disease. Giileg et al. [14], reported a statisti-
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Fig. 4. Four tendons of APL. APL, abductor pollicis longus; EPB,
extensor pollicis brevis.

Septum

Proximal type
25.3%

None
39.1%

Distal type
35.6%

Fig. 5. Distribution of septum prevalence by septum type.

cally significant relationship between incomplete release and
septation in the wrists to which percutaneous release was
performed. In another study, it was reported that the failure
in the surgical treatment of the disease was due to the insuf-
ficient recognition of the compartment and the inability to
decompress all the subcompartments [16]. These studies
indicate that the definition of a classical and unidirectional
Ist extensor compartment anatomy may mislead physicians
dealing with the treatment of this region.

Considering the variations of APL tendon is important
in clinical assessment. Mansur et al. [21], suggested that
multiple APL tendons may contribute to the development of
de Quervain’s disease. Additionally, the number of multiple
APL tendons that are not taken into account when surgi-
cal treatment is applied to the disease may make the inter-
vention of surgeons insufficient. Knowing the number of
multiple tendons may also be important for surgeons who
intervene in the dorsolateral compartment for graft surger-
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ies. Oztiirk et al. [22], encountered multiple APL tendon
numbers as 97.6% in 83 extremities. In the present study, the
presence of multiple tendons of APL was found similarly to
73.5% of all wrists. The number of multiple APL tendons,
together with the presence of a septum, should be another
important variation that should be considered by clinicians.
Variation of EPB tendon was not encountered in the present
study. Ethnicity difference was noted as an important point
in EPB tendon variation in a review [23]. A study reported
the mean size of thefirst extensor compartrment as 8.65+0.67
mm [24]. In our study we measured the width of the first ex-
ternal compartment proximally and distally as 9.11+1.14 mm
and 8.55£1.12 mm, respectively.

The first limitation of our study is the relatively small
number of cadavers in our sample. The second limitation
of the study is unknown medical history of the cadavers.
Therefore we could not manage to compare the correlation
between de Quervain’s disease and septum types.

Our study and previous studies have shown that physi-
cians approaching de Quervain’s disease should consider
the anatomical variation in this region as a prevailing rather
than an exception [15, 19]. Considering the variations in this
region will reduce treatment failure and recurrence of the
disease.
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