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In traditional Chinese medicine (TCM) theory, the liver governs the tendons. This retrospective cohort study investigated the
relationship between chronic liver disease and common orthopedic conditions by utilizing the National Health Insurance Research
Database of Taiwan. The populations included within this study were chronic liver disease patients (International Classification of
Diseases/ICD-9 code: 571) and a comparison group composed of patients with nonchronic liver disease.Themedical event that was
evaluated was internal derangement of joints (ICD-9 codes: 717-718). In comparison with the control group, patients with chronic
liver disease were 1.29 times more likely to develop internal derangement of joints when major trauma had also occurred. We did
not find the association of viral hepatitis with internal derangement of joints. Patients with chronic liver disease as well as anemia
were 3.01 times more likely to develop joint derangements. Our study shows that patients with anemia in addition to chronic liver
disease are more prone to develop joint derangements. This is the first documented research study that endorses “the liver governs
the tendons which gives the body the ability to move” theory of TCM. The incidence rate of internal derangement of knee joints
was higher in patients with chronic liver disease.

1. Introduction

Chronic liver disease is a common disease in Taiwan, and
according to an official report from the Taiwanese gov-
ernment in 2011, hepatoma affected 25/100,000 men and
10/100,000 women [1–3]. The incidence of hepatitis type B
virus in Taiwanwas 13.18%. In 2009, the incidence of hepatitis
type B was 15.85% in men and 11.06% in women. There is
a significant relationship between hepatitis and hepatomas
in Taiwan. The World Health Organization estimates that
240 million people, about 3.7% of the world’s population,

are infected with chronic hepatitis B [4, 5], which means
that chronic hepatitis B infection is also a major global
health problem [6, 7]. Hepatitis C virus (HCV), the major
cause of chronic liver disease and liver transplantation, has
a global prevalence of 3%, with 170 million people infected
worldwide [8]. However, the relationship between chronic
liver disease and chiropractic disease is unknown and is not
well documented.

A basic concept of Traditional Chinese Medicine (TCM)
states that there are five important endoorgans that govern
other organs or tissues, and these five organs are the liver,
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heart, spleen, lung, and kidney. This concept states that the
liver governs the tendons which give the body the ability to
move. Consequently, dysfunction of the liver leads to impair-
ment of bodymovements. Some of these impairmentsmay be
related to the internal derangement of joints. Following this
principle, we investigated the correlation between chronic
liver disease and internal joint derangements, a common
disease in the chiropractic field. This study was based on a
nationwide, population-based cohort study in Taiwan.

2. Materials and Methods

2.1. Database. This is a retrospective cohort study. Claimed
data from the National Health Insurance Research Database
(NHIRD) was used in this study (LHID 2000). Data was
obtained from health care data of >96% of all medical claims
in Taiwan since 1996. Medical services provided by the NHI
Program included both Western and Traditional Chinese
Medicine (TCM) of outpatient care, inpatient care, physical
therapy, dental services, prescription drugs, medical insti-
tutions, and registration files with scrambled identifications
[9].

Representative data between 2000 and 2011 was randomly
obtained from the claims dataset of a sample of one million
enrolled from the entire insured population in the NHI Pro-
gram database (database: LHID 2000). The diagnoses code
was used from the International Classification of Diseases
9th Revision of the Clinical Modification (ICD-9-CM) in the
database. Detailed description of the NHIRD was previously
described [10].

The study population was newly diagnosed chronic liver
disease patients (ICD-9 code: 571) between January 1, 2000,
and December 31, 2011, as case cohort. Additional analyses
by subgroup of chronic liver disease included chronic hep-
atitis (ICD-9: 571.4, excluding HBV and HCV), alcoholic
hepatitis (ICD-9-CM: 571.0, 571.1, 571.2, and 571.3), hepatitis
B virus (HBV) (ICD-9-CM: 070.2, 070.3, and V02.61), and
HCV (ICD-9-CM: V02.62, 070.41, 070.44, 070.51, 070.7, and
070.54) which were further analyzed in the study population.

The comparison cohort was patients with nonchronic
liver disease (control group). In the control group, four
controls were frequency matched with age (every 5 years),
gender, and index year. The age was >18 in both groups. The
event was internal derangement of joints (ICD-9 codes: 717-
718) which represented difficulty in the motion of joints, that
is, due to lack of governing by liver in the principle of TCM.
Thepatients were counted until end of follow-up at 2011/12/31.

Patients having internal derangement of joints (ICD-
9 codes: 717-718) and any cancers (ICD-9 codes: 140–208)
before diagnosis of chronic liver disease were excluded. We
also excluded diseases associated with skeletal system that
may cause progress of joint derangement naturally which
may be a confounder, such as congenital bone disease (ICD-
9 codes: 754, 755, and 756), diseases of the musculoskeletal
system and connective tissue (ICD-9 codes: 710–716, 719,
730, 733, and 736), fracture of patella (ICD-9 code: 808),
fracture of lower limb (ICD-9 codes: 820, 821, 822, and
823), any dislocations (ICD-9 codes: 835-836), sprains and

strains of knee and leg (ICD-9 code: 844), and late effects of
musculoskeletal and connective tissue injuries (ICD-9 codes:
905–909).Major trauma (ICD-9 codes: 800–999) and anemic
disorders (ICD-9 codes: 280–285) were listed as comorbidity.

2.2. Statistical Analyses. A chi-square test was carried out to
examine the differences in the distribution of sociodemo-
graphic factors and comorbidities between the cohorts and
control group. A Cox regression model was used to examine
the incidence of following internal derangement of joints and
95% confidence interval (95% CI) of categorical variables
was calculated for each cohort.Multivariate Cox proportional
hazard models were used to estimate hazard ratio (HR) and
95% CI for factors associated with comorbidity such as age,
gender, and comorbidities. Whole analysis was performed by
using the SAS statistical package (SAS System for Windows,
Version 9.4) with the statistical adopted significance level at
0.05.

3. Results

We identified a total of 19,776 patients coded with chronic
liver disease and 79,104 patients, 4 times the number of coded
patients, as the control group.Thedemographic data are listed
inTable 1.The gender distributionswere equal in both groups,
with the male gender representing 67.8% of each group. The
age distribution was the same across the two groups. Patients
who were between 18 and 39 years old comprised 61.18% of
the study population, while patients aged between 40 and
64 years old comprised 35.73% and those aged over 65 years
comprised 3.09%of the study population.Themean age of the
control group was 37.26 ± 12.82 years, and the mean age was
37.64±12.56 years in patients with chronic liver disease. Both
groups suffered from major trauma: 70.37% of the patients
without chronic liver disease and 78.84% of those with
chronic liver disease. Regarding anemia, 3.45% of patients
without chronic liver disease and 7.78% of patients with
chronic liver disease were anemic. There were 125 (0.63%)
patients with chronic liver disease who also had internal
derangement of joints listed in the data bank, compared to
the control group which consisted of 357 patients (0.45%).
Patients with chronic liver disease had a significantly higher
statistical probability to be affected by internal derangement
of joints. In chronic liver disease group, there were 17,421
chronic hepatitis cases: 4,637 patients with hepatitis B, 1,008
patients with hepatitis C, 401 patients with acute alcoholic
hepatitis, and 527 patients with alcoholic cirrhosis of liver.

A Cox regression model analysis yielded hazard ratios
(HRs) and 95% CIs of internal derangement of joints asso-
ciated with chronic liver disease and covariates, as listed in
Table 2. The hazard ratio of chronic liver disease associated
with internal derangement of joints was 1.26 (95% CI =
1.05–1.54, 𝑝 = 0.0288) in a Cox model regression analysis.
Comorbidities included major trauma and anemia and both
revealed significant HR values (3.41, 95% CI = 2.52–4.62, 𝑝 <
0.001, and HR 1.62, 95% CI = 1.13–2.31, 𝑝 = 0.0081, resp.).

In Table 3, we classified data by demographic factors in
order to analyze the incidence rates and HRs of internal
derangement of knees associated with chronic liver disease.
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Table 1: Demographic characteristics and comorbidity in patients with and without chronic liver disease.

Variables

Chronic liver disease

𝑝 valueNo Yes
(𝑁 = 79104) (𝑁 = 19776)
𝑛 % 𝑛 %

Sex
Female 25472 32.2 6368 32.2 0.99
Male 53632 67.8 13408 67.8

Age, years
18–39 48396 61.18 12099 61.18 0.99
40–64 28260 35.73 7065 35.73
More than 65 2448 3.09 612 3.09
Mean (SD)† 37.26 ± 12.82 37.64 ± 12.56 0.0002

Baseline comorbidity
Major trauma 55668 70.37 15592 78.84 <0.0001
Anemic disorder 2732 3.45 1538 7.78 <0.0001
HBV 0 0 4637 — —
HCV 0 0 1008 — —
Acute alcoholic hepatitis (ICD-9-CM: 571.1) 0 0 401 — —
Alcoholic cirrhosis of liver (ICD-9-CM: 571.2) 0 0 527 — —
Chronic hepatitis (ICD-9-CM: 571.4) 0 0 17421 — —

Outcome
Internal derangement of knee 357 0.45 125 0.63 0.0011

Chi-square test; †two-sample 𝑡-test.

Table 2: Coxmodelmeasured hazard ratio and 95% confidence intervals of internal derangement of knee associatedwith chronic liver disease
and covariates.

Characteristics Crude Adjusted
HR (95% CI) 𝑝 value HR (95% CI) 𝑝 value

Chronic liver disease (ref = no)
Yes 1.38 (1.13–1.69) 0.0018 1.26 (1.02–1.54) 0.0288

Gender (ref = male)
Female 0.92 (0.75–1.11) 0.3679 0.88 (0.72–1.07) 0.206

Age, years (ref = 18–39)
40–64 0.99 (0.82–1.20) 0.9466 1.06 (0.87–1.28) 0.577
More than 65 1.23 (0.72–2.10) 0.4534 1.29 (0.76–2.21) 0.3496

Comorbidity
Major trauma (ref = no)
Yes 3.47 (2.57–4.69) <0.0001 3.41 (2.52–4.62) <0.0001

Anemic disorder (ref = no)
Yes 1.70 (1.21–2.40) 0.0025 1.62 (1.13–2.31) 0.0081

HR: hazard ratio; CI: confidence interval.
Adjusted HR: adjusted for age, gender, and comorbidity in Cox proportional hazards regression.

The female gender group showed a higher hazard ratio of
1.53 and a 95% CI = 1.07–2.18. If major trauma or anemic
disorder was present as a comorbidity, higher hazard ratios
were observed as follows: 1.26 and 2.80, respectively. There
was HR of 1.03 (95% CI = 0.69–1.55) in the group of HBV
(Table 4). There was HR of 1.21 (95% CI = 0.54–2.71) in
the group of HCV (Table 5). Table 6 describes the HR
of acute alcoholic hepatitis of 1.03 (95% CI = 0.26–4.15).

By calculating, grouping another chronic hepatitis coded
as 571.4, the HR was 1.3 (95% CI = 1.05–1.60) which was
significant difference with control group (Table 7, 𝑝 < 0.05).

We used the Cox proportional hazard regression anal-
ysis to compare the risk of internal derangement of knee-
associated chronic liver disease with major trauma and
anemia (Table 8). Both patients with or without chronic
liver disease had higher hazard ratios if major trauma was
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Table 3: Incidence rates and hazard ratio for internal derangement of knee to chronic liver disease stratified by demographic factors.

Variables

Chronic liver disease
Crude HR Adjusted HRNo Yes

(𝑁 = 79104) (𝑁 = 19776)
Event Person-years IR Event Person-years IR (95% CI) (95% CI)

Total 357 491080 0.73 125 124335 1.01 1.38 (1.13–1.69)∗∗ 1.26 (1.02–1.54)∗

Sex
Female 104 159884 0.65 44 40611 1.08 1.66 (1.17–2.37)∗∗ 1.53 (1.07–2.18)∗

Male 253 331196 0.76 81 83724 0.97 1.27 (0.99–1.63) 1.14 (0.89–1.47)
Age, years

18–39 233 316173 0.74 78 81066 0.96 1.30 (1.01–1.69)∗ 1.22 (0.95–1.58)
40–64 115 162922 0.71 42 40432 1.04 1.47 (1.03–2.09)∗ 1.29 (0.90–1.83)
More than 65 9 11985 0.75 5 2837 1.76 2.35 (0.79–7.01) 1.74 (0.57–5.29)

Major trauma 319 348970 0.91 116 98409 1.18 1.29 (1.04–1.59)∗ 1.26 (1.02–1.56)∗

Anemic disorder 13 17316 0.75 22 9713 2.26 3.01 (1.52–5.97)∗∗ 2.80 (1.40–5.59)∗∗

IR: incidence rates, per 1,000 person-years; HR: hazard ratio; CI: confidence interval.
Adjusted HR: mutually adjusted for age, gender, and comorbidities in Cox proportional hazards regression.
∗
𝑝 < 0.05; ∗∗𝑝 < 0.01.

Table 4: Incidence rates and hazard ratio for internal derangement of knee to HBV stratified by demographic factors.

Variables

HBV
Crude HR Adjusted HRNo Yes

(𝑁 = 79104) (𝑁 = 4637)
Event Person-years IR Event Person-years IR (95% CI) (95% CI)

Total 351 491356 0.71 25 30747 0.81 1.13 (0.76–1.7) 1.03 (0.69–1.55)
Sex

Female 103 159678 0.65 7 9709 0.72 1.1 (0.51–2.38) 1.01 (0.47–2.19)
Male 248 331677 0.75 18 21038 0.86 1.14 (0.71–1.84) 1.04 (0.64–1.67)

Age, years
18–39 233 316611 0.74 20 22038 0.91 1.23 (0.78–1.94) 1.15 (0.73–1.82)
40–64 105 162879 0.64 5 8353 0.60 0.93 (0.38–2.27) 0.8 (0.33–1.97)
More than 65 13 11865 1.10 0 355 0.00 — —

Major trauma 321 349749 0.92 24 24377 0.98 1.07 (0.71–1.62) 1.07 (0.7–1.61)
Anemic disorder 16 17101 0.94 4 2273 1.76 1.86 (0.62–5.56) 1.95 (0.64–5.89)
IR: incidence rates, per 1,000 person-years; HR: hazard ratio; CI: confidence interval.
Adjusted HR: mutually adjusted for age, gender, and comorbidities in Cox proportional hazards regression.

Table 5: Incidence rates and hazard ratio for internal derangement of knee to HCV stratified by demographic factors.

Variables

HCV
Crude HR Adjusted HRNo Yes

(𝑁 = 79104) (𝑁 = 1008)
Event Person-years IR Event Person-years IR (95% CI) (95% CI)

Total 351 491356 0.71 6 6117 0.98 1.38 (0.62–3.09) 1.21 (0.54–2.71)
Sex

Female 103 159678 0.65 1 1849 0.54 0.85 (0.12–6.06) 0.75 (0.1–5.37)
Male 248 331677 0.75 5 4268 1.17 1.57 (0.65–3.81) 1.35 (0.56–3.3)

Age, years
18–39 233 316611 0.74 3 3074 0.98 1.33 (0.43–4.16) 1.22 (0.39–3.8)
40–64 105 162879 0.64 3 2779 1.08 1.68 (0.53–5.29) 1.42 (0.45–4.5)
More than 65 13 11865 1.10 0 263 0.00 — —

Major trauma 321 349749 0.92 4 5018 0.80 0.87 (0.33–2.34) 0.85 (0.32–2.28)
Anemic disorder 16 17101 0.94 0 676 0.00 — —
IR: incidence rates, per 1,000 person-years; HR: hazard ratio; CI: confidence interval.
Adjusted HR: mutually adjusted for age, gender, and comorbidities in Cox proportional hazards regression.
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Table 6: Incidence rates and hazard ratio for internal derangement of knee to acute alcoholic hepatitis (ICD-9-CM: 571.1) stratified by
demographic factors.

Variables

Acute alcoholic hepatitis
Crude HR Adjusted HRNo Yes

(𝑁 = 79104) (𝑁 = 401)
Event Person-years IR Event Person-years IR (95% CI) (95% CI)

Total 351 491356 0.71 2 2205 0.91 1.28 (0.32–5.14) 1.03 (0.26–4.15)
Sex

Female 103 159678 0.65 0 251 0.00 — —
Male 248 331677 0.75 2 1954 1.02 1.37 (0.34–5.52) 1.1 (0.27–4.45)

Age, years
18–39 233 316611 0.74 1 1383 0.72 0.99 (0.14–7.06) 0.83 (0.12–5.9)
40–64 105 162879 0.64 1 803 1.25 1.94 (0.27–13.92) 1.62 (0.23–11.64)
More than 65 13 11865 1.10 0 19 0.00 — —

Major trauma 321 349749 0.92 2 1961 1.02 1.12 (0.28–4.49) 1.07 (0.27–4.32)
Anemic disorder 16 17101 0.94 0 233 0.00 — —
IR: incidence rates, per 1,000 person-years; HR: hazard ratio; CI: confidence interval.
Adjusted HR: mutually adjusted for age, gender, and comorbidities in Cox proportional hazards regression.

Table 7: Incidence rates and hazard ratio for internal derangement of knee to chronic hepatitis (ICD-9-CM: 571.4) stratified by demographic
factors.

Variables

Chronic hepatitis
Crude HR Adjusted HRNo Yes

(𝑁 = 79104) (𝑁 = 17421)
Event Person-years IR Event Person-years IR (95% CI) (95% CI)

Total 351 491356 0.71 115 111679 1.03 1.44 (1.17–1.78)∗∗∗ 1.3 (1.05–1.60)∗

Sex
Female 103 159678 0.65 39 36969 1.05 1.63 (1.13–2.36)∗∗ 1.48 (1.02–2.15)∗

Male 248 331677 0.75 76 74709 1.02 1.36 (1.05–1.76)∗ 1.21 (0.93–1.57)
Age, years

18–39 233 316611 0.74 72 73583 0.98 1.33 (1.02–1.73)∗ 1.24 (0.95–1.61)
40–64 105 162879 0.64 39 35647 1.09 1.7 (1.17–2.45)∗∗ 1.47 (1.01–2.12)∗

More than 65 13 11865 1.10 4 2448 1.63 1.5 (0.49–4.6) 1.04 (0.33–3.23)
Major trauma 321 349749 0.92 108 88406 1.22 1.33 (1.07–1.65)∗ 1.3 (1.04–1.61)∗

Anemic disorder 16 17101 0.94 108 88406 1.22 2.45 (1.27–4.74)∗∗ 2.32 (1.2–4.5)∗

IR: incidence rates, per 1,000 person-years; HR: hazard ratio; CI: confidence interval.
Adjusted HR: mutually adjusted for age, gender, and comorbidities in Cox proportional hazards regression.
∗
𝑝 < 0.05; ∗∗𝑝 < 0.01; ∗∗∗𝑝 < 0.001.

Table 8: Cox proportional hazard regression analysis for the risk of internal derangement of knee-associated chronic liver disease with
comorbidity.

Variables Event Person-years Rate Adjusted HR
(95% CI)

Chronic liver disease Major trauma
No No 38 142110 0.27 1 (reference)
No Yes 319 348970 0.91 3.42 (2.44–4.79)∗∗∗

Yes No 9 25927 0.35 1.27 (0.62–2.63)
Yes Yes 116 98409 1.18 4.30 (2.98–6.21)∗∗∗

Chronic liver disease Anemic disorder
No No 344 473764 0.73 1 (reference)
No Yes 13 17316 0.75 1.03 (0.59–1.81)
Yes No 103 114622 0.90 1.15 (0.93–1.44)
Yes Yes 22 9713.5 2.26 2.90 (1.87–4.49)∗∗∗

Adjusted HR: mutually adjusted for age, gender, and comorbidities in Cox proportional hazards regression.
∗∗∗
𝑝 < 0.001.
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present. Hazard ratios and 95% CIs were 4.30 (2.98–6.21)
and 3.42 (2.44–4.79), respectively. Only patients with chronic
liver disease and anemia as their comorbidity had significant
statistics of HR 2.90, 95% CI = 1.87–4.49.

4. Discussion

In our study, the incidence rates of internal derangement
of knees were higher in patients with chronic liver disease,
especially when major trauma or anemia was also present.
This result corresponds with the principle “the liver governs
the tendonswhich give the body the ability tomove,” a theory
of TCM [11, 12]. However, there was no significant difference
in the groups of viral hepatitis B and C.

Clinical studies about arthritis associated with liver dis-
ease have already been well established for many years. The
possible association between arthritis and liver disease was
first observed in 1897 by Still and in 1903 by Weber [13].
Currently, it is apparent that symptoms of joint problems
could be important indicators of the systemic nature of many
liver diseases [14]. Arthritis may occur in association with a
variety of liver diseases [15–17]. After the excellent review of
arthropathy and liver disease published by Whelton in 1972,
the amount of research concerning systemic manifestations
of liver or joint diseases increased [18]. A case of active
chronic hepatitis complicated by small joint arthropathy
was reported in 1973 [19]. The striking symptoms of the
arthritis in this case were the visible soft tissue swelling
and gross bone destruction occurring within the joints,
which were completely painless and retained full range of
motion. Radiographically proven bone erosions and joint
changes were consistent with rheumatoid arthritis [18–20].
Interestingly, the frequency with which antiglobulins are
present in the serum of patients with active hepatocellular
disease greatly reduces the diagnostic value of serological
tests for rheumatoid factors [21]. In 1978, 83 patients with
primary biliary cirrhosis were investigated to determine
the prevalence of rheumatic disorders. A high prevalence
of scleroderma, which often affects joint movements, was
examined [22].

Some studies indicated that the increase in gamma glob-
ulins or decreased serum levels of immune complexes may
play an important role in the relationship between chronic
liver disease and arthritis. A clinical study of young women
with a severe form of hepatic cirrhosis was published in 1956.
Symptoms such as arthritis, obscure febrile episodes, and
occasional hormonal disturbances were observed. Labora-
tory results showed that acute stages of the disease usually
revealed an extremely increased amount of serum gamma
globulins and an increase in the number of plasma cells of the
liver [23]. In 1971, transient polyarthritis, which presented as
the prodromal phase of acute viral hepatitis, was reported and
was thought to be related to immune system complexes [24].
A correlation between low serum levels of complement in
viral hepatitis and high titers of hepatitis-associated antigen
was observed. Serum-sickness-like syndrome, caused by
circulating immune system complexes [25, 26], was believed
to be correlated with skin rashes and joint problems, along
with hepatitis-associated antigens. This condition showed

low levels of complement activity during the acute state.These
previous reports prompted us to investigate the relationships
between chronic liver diseases, anemia, and joint derange-
ments.

A trend showing joint derangements in patients with
chronic liver disease was observed in our research, espe-
cially when major trauma or anemia was a comorbidity. In
addition, results from the female group were more apparent
than those from the male group. There are many different
hypotheses regarding the pathogenic mechanisms of chronic
liver disease and arthritis inmodernWesternmedicine. Some
authors suggest that arthritis and HCV infection coexist
by coincidence. Other authors believed that HCV might
act as a trigger for other diseases in genetically predis-
posed individuals. This hypothesis states that HCV directly
invades synovial cells possibly through a local inflammatory
response, cytokine-induced disease, or diseases involving
immune complexes [27]. Lastly, some authors surmised that
HCV causes a distinct infectious arthritis. An HCV-related
arthritis that responded to therapy with interferon alpha has
been reported. In this study, we did not find the association of
viral hepatitis with internal derangement of joints.Therefore,
we cannot fully understand the mechanisms involved in the
response to therapy [28].

According to our research data, patients with chronic
liver disease are 1.29 times more likely to develop internal
derangement of joints whenmajor trauma is present. Patients
with chronic liver disease and anemia were 3.01 times
more likely to develop internal derangement of joints. It is
fascinating that when we make comparisons between major
trauma and anemia, anemia is more likely to cause patients
with chronic liver disease to develop joint derangements.
There are similar concepts between anemia and chronic
liver disease in modern Western medicine that are already
known and accepted. Thrombocytopenia, which is known to
occur in patients with chronic hepatitis C, is a hematological
condition defined as a reduced blood platelet count. The
pathophysiology of thrombocytopenia in patients with HCV
infection is still incompletely understood, despite intensive
studies performed over decades, but it is believed to be
influenced by multiple factors which influence the severity of
the disease [29]. Currently, there are many proposed causes
of thrombocytopenia including hypersplenism, antiplatelet
antibody formation, or decreased thrombopoietin produc-
tion [30]. In other reports,HCV is thought to be an etiological
agent, in which the replication and expression of viral
proteins in extrahepatic tissues contribute to extrahepatic
manifestations, such as mixed cryoglobulinemia or arthritis
[31].

We compared the separate relationships between chronic
liver diseases with two comorbidities, major trauma and
anemia. Patients with or without chronic liver disease and
with major trauma as comorbidity had a higher risk of
developing internal derangement of the knees. It can be
deduced that joint derangements could be a complication
after major trauma. Additionally, we found that patients with
chronic liver disease and major trauma had the highest risk
of suffering from internal derangement of the knees, with a
hazard ratio of 4.30, and patients with major trauma without
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liver disease have a ratio of 3.42. Therefore, chronic liver
disease plays an important role in the development of internal
derangement of the knees. There are two explanations for
this: first, patients with chronic liver disease developed more
severe symptoms when they encountered a major trauma.
It could be the poor quality of tendons, caused by chronic
liver disease, that lead to the development of a more severe
injury after a major trauma, as explained in TCM theory.
Secondly, internal derangement of the knees is not always
caused by major trauma. Sometimes, chronic liver disease
could be the result of tendon dysfunction, which may lead
to joint derangements. Patients with chronic liver disease
and anemia as well revealed a significant statistic which
means 2.9 times the control group. According to the tra-
ditional concept of TCM, sick tendons caused by chronic
liver disease worsen if anemia is present, because blood
flow and nutrition of tendons are affected. Our results are
compatible with modern Western medicine opinions that
claim that arthritis and low levels of complement activity
in acute state are sometimes manifestations of chronic liver
disease.

Our study has made some stronger points when com-
pared to previous studies. The source of our database is
a heterogeneous, nationwide database which was obtained
from different hospitals, medical centers, and clinics. The
study population is large and was obtained from 2000 to 2011.
In addition, diseases associated with the skeletal system that
may cause the progression of joint derangement eventually
were excluded. For patients over 65 years of age, who
comprised 3.09% of the study population, it can be assumed
that their joint problems are almost always caused by age-
related arthritis instead of liver disease. In conclusion, our
study is more reliable because of these statistics.

However, there are several limitations of this cohort study.
We were not able to obtain the severity of the major trauma
and we lacked data for the trauma aspects of the patient
history. Secondly, we did not record the interval between
the developments of joint derangements after the diagnosis
of chronic liver disease and after one of the comorbidities
began.

According to TCM, there are five important viscera:
liver, heart, spleen, lungs, and kidneys. Each organ has its
own corresponding internal organs. In Huang Di Nei Jing
(Yellow Emperor’s Canon of Internal Classic, 黃帝內經),
the liver governs the tendons which give the body the ability
to move [32]. Our results support this principle, which is
also compatible with modern Western medicine opinions.
In this case, regular follow-up for joint derangement in
patients with chronic liver disease is recommended, espe-
cially when major trauma or anemia is also present. If
joint pain is experienced by a patient, further aggressive
evaluations, such as radiographic examination or a consul-
tation with a rheumatologist, are recommended. In other
words, patients with rheumatic disorders who have abnormal
liver function or hepatomegaly need further hepatic inves-
tigations, such as abdominal sonography, or liver biopsy if
needed [17]. Further studies should evaluate if treating of
liver disease or correcting anemia can prevent joint disease
progression.

5. Conclusions

To the best of our knowledge, this is the first study to support
“the liver governs the tendons which give the body the
ability to move” theory of TCM. The results revealed that
the incidence of internal derangement of the knees is higher
in patients with chronic liver disease, especially when major
trauma or anemia is present as a comorbidity.
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