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Background: The first dorsal compartment of the wrist includes tendons of abduc-
tor pollicis longus (APL) and extensor pollicis brevis (EPB). However, many studies 
have showed multiple anatomical variations including anomalies in the number 
of both APL and EPB tendons and presence of intercompartmental fibro-osseous 
septum. Unfortunately, studies describing those variations are not consistent, 
hence, the aim of this study was to provide most accurate data about these an-
atomical variations in the population, using systematic review and meta-analysis.
Materials and methods: For this purpose, PubMed, Scopus, Web of Science, 
Embase and a number of minor online libraries were searched. Articles which 
included exact data about the number of APL or EPB tendons or a presence 
of intercompartmental septum were qualified for a more precise evaluation. 
Therefore, out of 1629 studies initially evaluated, 68 were finally included in this 
meta-analysis. We followed the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines.
Results: A total of 5229 studied wrists have been included in this study. Double 
APL and single EPB are the most common variations of tendons in the first dorsal 
compartment, both in cadavers and patients with de Quervain’s disease, with 
no statistically significant differences between those two groups. Presence of 
intercompartmental fibro-osseus septum is much more common in patients with 
de Quervain’s disease than in cadavers. 
Conclusions: Our results should improve the awareness of anatomical variations 
in the first dorsal compartment, which in turn should have impact on treatment 
of de Quervain’s disease in clinical practice. (Folia Morphol 2023; 82, 4: 766–776)

Key words: de Quervain’s disease, abductor pollicis longus, extensor 
pollicis brevis

INTRODUCTION
The first dorsal compartment of the wrist, also 

known as first extensor compartment of the wrist, 
includes tendons of abductor pollicis longus (APL) and 
of extensor pollicis brevis (EPB). APL tendon inserts into 
the radial side of the base of the first metacarpal bone 

but also into the trapezium bone, allowing abduction 
and extension in the carpometacarpal joint of the 
thumb. EPB tendon inserts into the base of the first 
phalanx of the thumb, allowing extension in the met-
acarpophalangeal join of the thumb. However, many 
studies have showed multiple anatomical variations in 
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the first dorsal compartment. Most frequently report-
ed anomalies are multiple APL tendons, multiple EPB 
tendons and the presence of the intercompartmental 
fibro-osseus septum [3, 8, 25, 41, 48]. Unfortunately, 
studies describing those variations are not consistent. 
Awareness of anatomical anomalies in the first dorsal 
compartment is highly significant during both conserv-
ative and surgical treatment of de Quervain’s disease. 
Usually, first method used in clinical treatment of de 
Quervain’s disease are corticosteroid injections into the 
first dorsal compartment of the wrist [49]. Knowledge 
of anatomical conditions in the first dorsal compart-
ment may increase chances of successful steroid treat-
ment [49]. During surgical treatment of de Quervain’s 
disease, anatomical orientation may prevent potential 
misinterpretations, which may lead to failure to de-
compress the compartment [16]. Therefore, the aim 
of this study was to provide most accurate data about 
these anatomical variations in the population, using 
systematic review and meta-analysis. 

MATERIALS AND METHODS
Search strategy

Data collection was performed in January 2022 us-
ing either leading databases such as PubMed, Scopus, 
Web of Science and Embase but also number of mi-
nor online libraries. Search was made for publications 
referring to anatomical variations in the first dorsal 
compartment of the wrist, especially number of APL 
tendons, number of EPB tendons and presence of in-
tercompartmental fibro-osseous septum. Search was 
ended in February 2022. Searched phrases were made 
according to Boolean search terms. In each database 
we used the following scheme: (first) AND ((dorsal) 
OR (extensor)) AND ((compartment) OR (slot)) AND 
((anatomy) or (anatomic) or (anatomical) OR (variations) 
OR (variant) OR (anomalies)). We also used terms like 
“de Quervain’s”, “Quervain”, “APL”, “abductor pollicis 
longus”, “EPB”, “extensor pollicis brevis”, “septum”, 
“extensor retinaculum” in many variations. Neither date, 
language, article type or text availability conditions were 
applied. During our study we followed the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) guidelines. Furthermore, the Critical Appraisal 
Tool for Anatomical Meta-analysis (CATAM) was used to 
provide the highest quality findings [13].

Eligibility criteria

A total of 1629 articles were initially evaluated 
including the main search and search through the 

references of the classified articles. After removing 
duplicates, 1248 publications were enrolled. Each 
article which included exact data about number of 
APL tendons or number of EPB tendons or a pres-
ence of intercompartmental septum was qualified for  
a more precise evaluation. Studies showing incom-
plete data, conference abstracts, letter to the editors 
or case reports were excluded. Subsequently, 101 
articles were extracted, of which 33 were excluded 
due to its irrelevance or incomplete data. Finally, 68 
articles were included in this meta-analysis. To min-
imise bias of included studies, we used the AQUA 
Tool which was specifically designed for anatomical 
meta-analyses. Process of collecting data is imaged 
in Figure 1. 

Data extraction

Data from qualified studies were extracted manu-
ally by two independent researchers. Numerical and 
categorical data including number of APL tendons, 
number of EPB tendons, presence of septum, number 
of individuals, number of wrists, sex of subjects and 
geographic location were extracted.

Statistical analysis

In order to perform those meta-analysis we used 
STATISTICA version 13.1 software (StatSoft Inc., 
Tulsa, OK, USA) and MetaXL version 5.3 (EpiGear In-
ternational Pty Ltd, Wilston, Queensland, Australia) 
to calculate the pooled prevalence. We performed  
a random-effects model in all analyses. Heterogeneity 
among the studies was assessed, using both the Chi- 
-squared test and I-squared statistic [23]. A p value  
less than 0.05 was considered to be statistically 

Figure 1. Flow diagram presenting process of collecting data  
included in this meta-analysis.

Records identied from
databases (n = 1629)

Records removed before
screening:

Duplicate records removed 
(n = 381)

Records screened
(n = 1248)

Records excluded
(n = 1147)

Reports excluded:
Irrelevance or incomplete 

data (n = 33)

Reports assessed for eligibility
(n = 101)

Studies included in meta-analysis
(n = 68)
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significant. We interpretate the I-squared statis-
tic as follows: 0–40% as “might not bed impor-
tant”; 30–60% as “may represent moderate het-
erogeneity; 50–90% as “may represent substan-
tial heterogeneity”; 75–100% as “may represent 
considerable heterogeneity”. In order to deter-
mine statistically significant differences between 
studied groups, we used confidence intervals (CIs). 
If the CIs between groups overlapped, we con-
sidered the differences insignificant, while in the 
reverse situation, we considered the differences  
statistically significant. 

RESULTS
Due to diversity of studied groups we decided 

to divide the extracted data into three categories 
— cadavers, patients with the de Quervain’s disease 
and patients without the de Quervain’s disease. Each 
category includes meta-analysis of data considering 
quantity of APL tendons, EPB tendons and presence 
of septum in the first dorsal compartment. Sets of 
characteristics from each study that has been included 
in this meta-analysis are presented in Table 1. Sum-
marised geographic features of admitted articles can 
be found in Table 2.

Table 1. Characteristic of included studies

Author, year Continent Country Affiliation* Number of studied wrists

Roy et al., 2016 Asia India 1 86

Gao et al., 2017 Asia China 1 40

Aktan et al., 1998 Asia Turkey 1, 2 69

Hazani et al., 2008 North America USA 1 32

Sugiura et al., 2017 Asia Japan 1 45

Nam et al., 2018 Asia South Korea 1 40

Xu et al., 2018 Asia China 1 2

Jackson et al., 1986 North America USA 1, 2 340

Shiraishi and Matsumura, 2005 Asia Japan 1 60

Takahashi et al., 1994 Asia Japan 1, 2  267

Kutsumi et al., 2005 North America USA 1 15

Bernstein et al., 2019 North America Texas 1, 2 181

Mahakkanukrauh and Mahakkanukrauh, 2000 Asia Thailand 1 200

Gurses et al., 2015 Asia Turkey 1 50

Alemohammad et al., 2009 Asia Iran 1, 2 233

Kang et al., 2017 Asia South Korea 1 30

Nayak et al., 2009 Asia India 1 156

Kulthanan and Chareonwat, 2007 Asia Thailand 1, 2 148

Ravi et al., 2019 Asia India 1 77

Mirzanli et al., 2012 Asia Turkey 1 150

Rousset et al., 2010 Europe Paris 1 40

Opreanu et al., 2010 North America USA 1 50

Tripathy et al., 2015 Asia India 1 50

Motoura et al., 2010 Asia Japan 1 246

Minamikawa et al., 1991 North America USA 1, 2 141

Sugiura et al., 2019 Asia Japan 1 24

Leslie et al., 1990 North America USA 1 100

Gonzalez et al., 1995 North America USA 1 66

Leversedge et al., 2016 North America USA 1 50

Kutsikovich and Merrell, 2018 North America USA 1 43

Öztürk et al., 2021 Asia Turkey 1 86

Güleç et al., 2016 Asia Turkey 1 48

→
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APL

The quantity of APL tendons in the first dorsal 
compartment of the wrist was examined in 21 ca-
daveric studies [3, 8, 14, 16, 17, 22, 25, 26, 30, 32, 
47, 51–53, 57, 59, 60, 65–68] including 1749 wrists. 
Number of APL tendons varied from zero to seven. 

For a single APL tendon, prevalence was 16.91% 
(95% CI: 8.96–26.63%). For a double APL tendon, 
prevalence was 46.04% (95% CI: 36.84–55.38%).  
For a triple APL tendon, prevalence was 19.19%  
(95% CI: 13.24–25.92%). Results mentioned above, 
are all gathered in Table 3.

Table 1. cont. Characteristic of included studies

Author, year Continent Country Affiliation* Number of studied wrists

Suhani et al., 2012 Asia India 1 73

Abdel-Hamid et al., 2013 Africa Egypt 1 95

Leao, 1958 South America Brazil 1 50

dos Remédios et al., 2005 Europe France 1 31

Bharambe et al., 2017 Asia India 1 100

Vollala, 2006 Asia India 1 100

Giles, 1960 Europe England 1 50

Oudenaarde, 1991 Europe Netherlands 1 84

Schulz et al., 2002 Europe Germany 1 73

Palatty et al., 2020 Asia India 1 50

El-Beshbishy and Abdel-Hamid, 2013 Asia Saudi Arabia 1 50

Brunelli and Brunelli, 1992 Europe Italy 1 52

Kulshreshtha et al., 2007 Europe England 1 44

Matzon et al., 2019 North America USA 2 130

Choi et al., 2011 Asia South Korea 2 15

Gousheh et al., 2009 Asia Iran 2 50

Beutel et al., 2020 North America USA 2, 3 102

Bahm et al., 1995 Europe France 2 10

Lee et al., 2014 Asia South Korea 2 60

Chang et al., 2017 North America USA 2 94

Stahl et al., 2015 Europe Germany 2 77

Kwon et al., 2010 Asia South Korea 2 43

Sato et al., 2016 Asia Japan 2 112

McDermott et al., 2012 North America USA 2 42

Bing et al., 2018 Asia South Korea 2 28

Kim et al., 2020 Asia South Korea 2 29

López Mendoza et al., 2011 North America Mexico 2 32

Shiroishi et al., 2002 Asia Japan 2 158

Harvey et al., 1990 Australia Australia 2 20

Yuasa and Kiyoshige, 1998 Asia Japan 2 22

de Keating-Hart et al., 2016 Europe France 2 41

Alexander et al., 2002 North America USA 2 26

Witt et al., 1991 North America USA 2 30

Weiss et al., 1994 North America USA 2 45

Nagaoka et al., 2000 Asia Japan 2 32

Hoch et al., 2004 Europe Germany 3 14

*Affiliation of data to subcategory; 1 — cadaveric group; 2 — patients with de Quervain’s disease group; 3 — patients without de Quervain’s disease
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The quantity of APL tendons in the first dorsal 
compartment of the wrist in patients with de Quer-
vain’s disease was examined in 9 studies [3, 5, 12, 25, 
30, 39, 41, 61, 66] including 608 wrists. Number of 
APL tendons varied from 1 to 6. For a single APL ten-
don, prevalence was 23.79% (95% CI: 15.12–33.68%). 
For a double APL tendon, prevalence was 45.33% 
(95% CI: 38.88–51.86%). For a triple APL tendon, 
prevalence was 22.69% (95% CI: 17.29–28.58%). 
Results mentioned above, are all gathered in Table 3.

Table 2. Summarized geographic featured of admitted articles

Continent Number or studies Number of wrists

Africa 1 95

Asia 36 3029

Australia 1 20

Europe 11 516

North America 18 1519

South America 1 50

Overall 68 5229

Table 3. Statistical result of meta-analysis in each category

Category Structure Subcategory Number of wrists Prevalence LCI HCI Cochran’s Q I2 (95% CI)

Cadavers APL None APL 1749 0.27% 0.07% 0.58% 4.84 0.00 (0.00–0.00)

Single APL 1749 16.91% 8.96% 26.63% 471.02 95.75 (94.53–96.70)

Double APL 1749 46.04% 36.84% 55.38% 297.65 93.28 (91.01–94.98)

Triple APL 1749 19.19% 13.24% 25.92% 219.99 90.91 (87.49–93.39)

Quadruple APL 1749 5.91% 3.26% 9.24% 131.98 84.85 (78.07–89.53)

Fivefold APL 1749 1.53% 0.61% 2.81% 62.56 68.03 (49.74–79.66)

Sixfold APL 1749 0.65% 0.28% 1.16% 24.17 17.25 (0.00–51.02)

Sevenfold APL 1749 0.33% 0.11% 0.66% 17.12 0.00 (0.00–38.13)

EPB None EPB 1814 1.18% 0.63% 1.89% 28.99 27.55 (0.00–57.00)

Single EPB 1814 94.89% 92.54% 96.82% 81.45 74.22 (60.85–83.02)

Double EPB 1814 3.47% 1.85% 5.55% 86.94 75.85 (63.59–83.98)

Triple EPB 1814 0.49% 0.21% 0.87% 19.22 0.00 (0.00–41.21)

Quadruple EPB 1814 0.27% 0.07% 0.57% 5.28 0.00 (0.00–0.00)

Septum Absent septum 2635 54.26% 47.25% 61.18% 383.58 91.92 (89.64–93.69)

Single septum 2635 45.74% 38.82% 52.75% 383.58 91.92 (89.64–93.69)

Patients with de 
Quervain’s disease

APL Single APL 608 23.79% 15.12% 33.68% 54.01 85.19 (73.70–91.66)

Double APL 608 45.33% 38.88% 51.86% 19.12 58.16 (12.40–80.02)

Triple APL 608 22.69% 17.29% 28.58% 20.37 60.72 (18.49–81.07)

Quadruple APL 608 5.37% 2.50% 9.16% 23.63 66.13 (31.32–83.31)

Fivefold ALP 608 1.04% 0.35% 2.06% 8.27 3.24 (0.00–65.94)

Sixfold APL 608 0.38% 0.02% 1.07% 2.53 0.00 (0.00–0.00)

EPB None EPB 608 2.38% 0.98% 4.33% 13.12 39.00 (0.00–71.93)

Single EPB 608 92.04% 89.63% 94.16% 8.59 6.87 (0.00–67.22)

Double EPB 608 4.65% 1.90% 8.44% 25.88 69.09 (38.21–84.54)

Triple EPB 608 0.75% 0.19% 1.63% 3.01 0.00 (0.00–6.58)

Septum Absent septum 1592 36.37% 30.98% 41.94% 142.47 80.35 (72.47–85.97)

Single septum 1592 63.30% 57.66% 68.76% 145.767 80.79 (73.15–86.26)

Double septum 1592 0.69% 0.34% 1.17% 28.30 1.06 (0.00–41.95)

Patients without de 
Quervain’s disease

APL Single APL 14 90.26% 71.79% 100.00% 0.00 0.00 (0.00–0.00)

Double APL 14 9.74% 0.00% 28.21% 0.00 0.00 (0.00–0.00)

EPB None EPB 56 3.58% 0.06% 10.47% 0.00 0.00 (0.00–0.00)

Single EPB 56 96.42% 89.53% 99.94% 0.00 0.00 (0.00–0.00)

Septum Absent septum 164 69.89% 19.49% 100.00% 62.16 96.78 (93.42–98.43)

Single septum 164 30.11% 0.00% 80.51% 62.16 96.78 (93.42–98.43)

→



771

M. Bonczar et al., Anatomical variations in the first dorsal compartment of the wrist

Overall, the number of APL tendons in the first 
dorsal compartment of the wrist was analysed in 2371 
wrists. The number of APL tendons ranged from 0 to 7.  
The variation that occurs the most frequently was 
found to be a double APL tendon with a prevalence 
of 43.45% (95% CI: 36.77–50.26%). All the results 
mentioned above and the more detailed ones are 
gathered in Table 3. 

EPB

The quantity of EPB tendons in the first dorsal 
compartment of the wrist was examined in 22 ca-
daveric studies [1, 3, 8, 10, 16, 17, 22, 25, 26, 29, 
30, 47, 48, 52–54, 56, 57, 60, 63, 66, 71] including 
1814 wrists. Number of EPB tendons varied from  
0 to 4. For a single EPB tendon, prevalence was 
94.89% (95% CI: 92.54–96.82%). Results mentioned 
above, are all gathered in Table 3.

The quantity of EPB tendons in the first dorsal 
compartment of the wrist in patients with de Quer-
vain’s disease was examined in 9 studies [3, 5, 12, 25, 
30, 39, 41, 61, 66] including 608 wrists. Number of 
EPB tendons varied from 0 to 3. For a single EPB ten-
don, prevalence was 92.04% (95% CI: 89.63–94.16%). 
Results mentioned above, are all gathered in Table 3.

Overall, the number of EPB tendons in the first 
dorsal compartment of the wrist was analysed in 2478 
wrists. The number of EPB tendons ranged from 0 to 4.  

The variation that occurs the most frequently was 
found to be a single EPB tendon with a prevalence 
of 94.11% (95% CI: 92.28–95.70%). All the results 
mentioned above and the more detailed ones are 
gathered in Table 3. 

Septum

The presence of intercompartmental fibro-osseous 
septum in the first dorsal compartment of the wrist 
was examined in 32 cadaveric studies [2, 3, 6, 10, 15, 
17, 19, 20, 22, 25, 26, 30–32, 34, 37, 38, 40, 43–45, 
47, 48, 50, 54–57, 63, 64, 66, 71] including 2635 
wrists. The septum was either present or not (there 
were no reports of double septum in this group, un-
like in the patients with de Quervain’s disease group). 
For absence of septum, prevalence was 54.26%  
(95% CI: 47.25–61.18%). For presence of septum, 
prevalence was 45.74% (95% CI: 38.82–52.75%). 
Results mentioned above, are all gathered in Table 3.

The presence of intercompartmental fibro-osseous 
septum in the first dorsal compartment of the wrist in 
patients with de Quervain’s disease was examined in 
29 studies [2–7, 9, 11, 12, 18, 21, 25, 27, 28, 30, 33, 
35, 39, 41–43, 46, 58, 61, 62, 66, 69, 70, 72] including 
1592 wrists. The septum was either absent, single 
our double. For absence of septum, prevalence was 
36.37% (95% CI: 30.98–41.94%). For a single septum, 
prevalence was 63.30% (95% CI: 57.66–68.76%). 

Overall results APL None APL 2371 0.29% 0.11% 0.55% 7.18 0.00 (0.00–0.00)

Single APL 2371 22.26% 15.34% 30.04% 564.23 94.51 (93.15–95.59)

Double APL 2371 43.45% 36.77% 50.26% 332.66 90.68 (87.93–92.81)

Triple APL 2371 19.27% 14.73% 24.26% 258.75 88.02 (84.17–90.93)

Quadruple APL 2371 5.67% 3.67% 8.06% 154.82 79.98 (72.37–85.49)

Fivefold APL 2371 1.43% 0.75% 2.32% 70.64 56.12 (37.79–70.46)

Sixfold APL 2371 0.56% 0.29% 0.90% 27.17 0.00 (0.00–31.20)

Sevenfold APL 2371 0.34% 0.14% 0.63% 18.54 0.00 (0.00–0.00)

EPB None EPB 2478 1.57% 0.99% 2.28% 48.83 34.47 (0.00–57.20)

Single EPB 2478 94.11% 92.28% 95.70% 95.46 66.48 (51.75–76.71)

Double EPB 2478 3.78% 2.39% 5.46% 117.25 72.71 (61.46–80.67)

Triple EPB 2478 0.57% 0.31% 0.91% 23.07 0.00 (0.00–15.69)

Quadruple EPB 2478 0.29% 0.11% 0.55% 6.50 0.00 (0.00–0.00)

Septum Absent septum 4391 47.38% 42.24% 52.55% 751.84 91.35 (89.70–92.74)

Single septum 4391 52.62% 47.45% 57.76% 751.84 91.35 (89.70–92.74)

APL — abductor pollicis longus; CI — confidence interval; EPB — extensor pollicis brevis; HCI — higher confidence interval; LCI — lower confidence interval; septum — intercompart-
mental fibro-osseus septum in the first dorsal compartment of the wrist

Table 3. cont. Statistical result of meta-analysis in each category

Category Structure Subcategory Number of wrists Prevalence LCI HCI Cochran’s Q I2 (95% CI)
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For a double septum, prevalence was 0.69% (95% 
CI: 0.34–1.17%). Results mentioned above, are all 
gathered in Table 3.

The presence of intercompartmental fibro-osse-
ous septum in the first dorsal compartment of the 
wrist in patients without de Quervain’s disease was 
examined in 3 studies [7, 11, 24] including 164 wrists. 
The septum was either present or not (there were 
no reports of double septum in this group, unlike in 
the patients with de Quervain’s disease group). For 
absence of septum, prevalence was 69.89% (95% CI: 
19.49–100.00%). For presence of septum, prevalence 
was 30.11% (95% CI: 0.00–80.51%). Results men-
tioned above, are all gathered in Table 3.

Overall, the presence of the intercompartmental 
septum in the first dorsal compartment of the wrist 
was analysed in 4391 wrists. The septum occurred 
in 52.62% (95% CI: 47.45–57.76%). All the results 
mentioned above and the more detailed ones are 
gathered in Table 3. 

Comparison between cadavers and patients with 
de Quervain’s disease

Data regarding cadavers and patients with de 
Quervain’s disease groups were compared and there 
are no statistically significant differences between ca-
davers and patients with de Quervain’s disease when 
it comes to anatomical variations of APL and EPB 
tendons in the first dorsal compartment (p > 0.05). 
Moreover, there is statistically significant difference 
between cadavers and patients with de Quervain’s 

disease when it comes to presence of septum in the 
first dorsal compartment (p < 0.05). Those p-values 
are gathered in Table 4.

DISCUSSION
Content of the first dorsal compartment of the 

wrist shows great anatomical variability. Many stud-
ies have described those anomalies, but overall results 
are inconsistent and some conclusions excludes one 
another. In clinical practice, anatomy of the first dor-
sal compartment is essential during treatment of de 
Quervain’s disease, while its effectiveness may rely on 
awareness of the contents of patients compartment. 
Our goal was to provide surgeon’s with the most com-
prehensive meta-analysis of anatomical variations of 
the first compartment of the wrist, regarding a total 
of 5229 studied hands. Our results differ from another 
systematic-review [36] showing, among others, higher 
prevalence of double APL variant, lower prevalence of 
single APL variant, higher prevalence of septum in both 
cadaveric and de Quervain’s groups etc.  

Our results differ from previous major studies 
regarding prevalence of all APL variations [3, 8, 25, 
36, 41, 66]. Our results shows that mostly occurs 
the double-tendon APL variety with its 43.45% prev-
alence overall, 46.04% prevalence in cadavers and 
45.33% prevalence in patients with de Quervain’s 
disease. Comparing those and rest of the results in 
both groups, it may be accompted that there are no 
statistically significant differences between cadav-
ers and patients with de Quervain’s disease when it 
comes to anatomical variations of APL tendons in the 
first dorsal compartment (p > 0.05). Taking into con-
sideration that data showing prevalence of the double 
APL tendon in cadavers may represent considerable 
heterogeneity (I2 = 93.28; 95% CI: 91.01–94.98) and 
the fact that the lower CI value of prevalence of 
double APL is higher than any higher CI value of any 
other APL variety, we may acknowledge double APL as  
a most common variant in the population. In contrast 
of APL, EPB dominates with its single-tendon variety, 
both in cadavers and in patients with de Quervain’s 
disease. Our results differ from previous major studies 
regarding prevalence of all EPB variations [3, 8, 25, 
36, 41, 48, 66]. Comparing other varieties of EPB in 
both groups, it can also be accompted, that there 
are no statistically significant differences between 
cadavers and patients with de Quervain’s disease, 
when it comes to anatomical variations of EPB in 
the first dorsal compartment (p > 0.05). Single EPB 

Table 4. P-values obtained after comparing cadavers and  
patients with de Quervain’s disease groups

Compared variant P

Single APL 0.3912

Double APL 0.9131

Triple APL 0.4754

Quadruple APL 0.8463

Fivefold APL 0.5955

Sixfold APL 0.5034

None EPB 0.2058

Single EPB 0.1016

Double EPB 0.6000

Triple EPB 0.6051

Absent septum 0.0002

Present septum 0.0007

APL — abductor pollicis longus; EPB — extensor pollicis brevis; septum — intercom-
partmental fibro-osseus septum in the first dorsal compartment of the wrist
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tendon may be acknowledged as standard in the 
population because data showing its prevalence may 
represent substantial heterogeneity (I2 = 74.22; 95% 
CI: 60.85–83.02) and its prevalence lower CI value 
is much higher than any other prevalence higher CI 
value in any other EPB variety in cadaveric studies. 
In case of the septum, there are statically significant 
differences between cadaveric and de Quervain’s dis-
ease groups (p < 0.05). The presence of the septum 
is much more common in the de Quervain’s disease 
group than in the cadaveric group, with its prevalence 
for a single septum being 63.30% and 45.74%, re-
spectively. We decided not to compare the patients 
without de Quervain’s disease with other groups due 
to small amount of studies and lack of data about first 
dorsal compartment in the no de Quervain’s disease 
group. Results mentioned above may suggest that 
presence of the septum in the first dorsal compart-
ment of the wrist may be one of the factors causing 
de Quervain’s disease. Also it may be that presence 
of the septum originates this ailment more likely than 
multiple variations of APL or EPB tendon slips in the 
compartment. Those suggests can be considered in 
the further studies. 

Clinical treatment of de Quervain’s disease usually 
starts with a non-surgical approach. Most frequently 
the first used therapy technique is corticosteroids 
injection into the first dorsal compartment sheath. 
Unfortunately, patients experience treatment success 
after 1 injection only in 51.8% of cases, according to 
Oh et al. [49]. Anatomical knowledge and awareness 
of most common variations in the first dorsal com-
partment may increase chances of successful steroid 
treatment. We hope that by taking in consideration 
our results, surgeons will more often perform steroid 
treatment under the ultrasonography control so the 
awareness of patients anatomical variation may not 
be oversight. Especially important factors that may 
affect results of this treatment are number of APL 
tendons due to its great diversity in the population 
and presence of septum, because it creates either 
fully or partly closed two sub-compartments and 
injecting steroids into both sub-compartments results 
with increased chances for successful therapy [27, 
42, 73]. During surgical release of the first dorsal 
compartment, comprehensive anatomical knowledge 
may prevent potential overlook of the supernumer-
ary tendons, lying in the separate sub-compartment 
[66]. This knowledge is essential for surgeons while 
treating de Quervain’s disease, as it may prevent 

inadequate recognition and in effect, failure to de-
compress the whole first dorsal compartment [36, 
48]. Awareness of anatomical variations in the first 
dorsal compartment should also be helpful for radi-
ologists who treat and examine wrists. Our results 
shows that arrangement of 3 tendons (double APL 
and single EPB) in the first dorsal compartment should 
be expected most often. This may help to accurately 
interpretate and describe imaging tests, which may 
be the base of further diagnostics. Additionally, ob-
taining an image of intercompartmental septum in 
the first dorsal compartment, should rise awareness, 
that this may be the factor causing de Quervain’s 
disease in the future.

Taking in consideration geographical differences, 
especially in quantity of carried out research, authors 
are aware that results included in this meta-analysis 
might be burdened with a potential bias. Asia dom-
inates with a number of studied wrists, while on the 
other side, researches realised in Africa, Australia or 
South America are singular. This may cause our results 
to reflect more of Asian than global population. 

CONCLUSIONS
In conclusion, we believe that it is the most com-

prehensive analysis of the contents of the first dorsal 
compartment of the wrist. Double APL and single EPB 
are the most common variations of tendons in the 
first dorsal compartment overall and both in cadav-
ers and patients with de Quervain’s disease, with no 
statistically significant differences between those two 
groups. Presence of intercompartmental fibro-osseus 
septum is much more common in patients with de 
Quervain’s disease than in cadavers, which may be 
one of the factors evoking de Quervain’s disease. Our 
results should improve the awareness of anatomical 
variations in the first dorsal compartment, which in 
turn should have impact on treatment of de Quer-
vain’s disease in clinical practice. 
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