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comorbidities (e.g. depression) were determined preopera-
tively. Patients with no psychological distress (ND) were 
compared to patients with psychological distress (PD) in 
order to investigate the influence of psychopathological 
comorbidities on outcome.
Results There was a significant increase in HRQOL and 
decrease in pain from 6 month follow-up on. Functional 
outcomes increased significantly from 12 month follow-
up on. In general, there was a steady state of outcomes 
from 6- to 12-month follow-up on. At final follow-up, 
90 % returned to their previous occupation without limita-
tions. Mental component summary (MCS) and functional 
outcome showed a positive correlation with RtW, while 
depression had a negative one. A significantly inferior out-
come of group PD versus ND was observed at baseline and 
early follow-up. RtW was significantly prolonged in group 
PD (8.9 ± 7.6 vs. 3.9 ± 3 months; p < 0.001). At final fol-
low-up, both groups presented with comparable outcomes.
Conclusion HTO for medial compartment OA signifi-
cantly improves HRQOL, pain, and knee function. Time to 
RtW is high and critically depends on PD. Further, extend 
of preoperative impairments, an initially inferior course, 
and inferior MCS outcome was influenced by PD. How-
ever, otherwise no significant differences were observed 
between groups PD and ND at final follow-up.
Level of evidence Prospective case series, II.

Keywords Knee · Osteoarthritis · High tibial osteotomy · 
Quality of life · Return to work

Introduction

Osteoarthritis (OA) of the knee is one of the most common 
joint disorders, representing a major public health problem 

Abstract 
Purpose (1) To monitor longitudinal changes in health-
related quality of life (HRQOL), pain, knee function, and 
return to work (RtW) following high tibial osteotomy 
(HTO) for medial compartment osteoarthritis (OA), and (2) 
to investigate the influences of psychopathological comor-
bidities on preoperative impairment and post-operative 
course.
Methods Sixty-four patients were prospectively fol-
lowed for 24 months after HTO to determine HRQOL, 
pain, functional outcome, and RtW. Psychopathological 
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that significantly impairs quality of life (QOL) [12, 18, 19]. 
In case of medial compartment OA due to varus malalign-
ment, medial open-wedge high tibial osteotomy (MOW 
HTO) is a well-established and successful procedure to 
relieve pain and to improve knee function [6, 7, 29]. Given 
the high demands of patients on the integrity of their knee 
joint concerning occupational and recreational aspects 
of daily living [3, 33, 35], standardised functional knee 
scores and/or radiographic follow-up examinations alone 
are not suitable to characterise QOL following MOW HTO 
[14]. Since QOL after MOW HTO is dependent on knee 
functioning in daily living, rather than expanding lifes-
pan, the term health-related quality of life (HRQOL) has 
to be emphasised when evaluating the outcome of MOW 
HTO. Bullinger et al. [5] define HRQOL as ‘the impact of 
perceived health on an individual’s ability to live a fulfill-
ing life’. Therefore, HRQOL is a multifactorial construct, 
which measures physical, social, emotional, and psycho-
logical components in consideration of individual goals, 
values, and priorities in life [10, 16, 30]. It fundamentally 
refers to the influence of a patient’s health status on their 
noticed well-being and life quality [14].

Concomitant psychological distress which can lead to 
prolonged hospitalisation, inferior outcomes, and impaired 
occupational productivity [4, 25, 31, 32, 34, 36, 37] has to be 
taken into account when measuring and interpreting HRQOL. 
Besides, OA of the knee is associated with disadvantageous 
implications on the psychological well-being [30, 40], and up 
to 27 % of individuals seeking for medical advice for physical 
distress suffer from psychological disorders [8, 23]. However, 
to the best of the author’s knowledge, no study has investi-
gated the effect of psychopathological comorbidities on the 
clinical course after MOW HTO so far.

The first purpose of this prospective case series was to 
monitor longitudinal changes in HRQOL, pain, knee func-
tion, and return to work following MOW HTO for medial 
compartment OA. The second purpose was to investigate 
the incidence of preoperative psychopathological comor-
bidities and to analyse their influence on preoperative 
impairments and the longitudinal course after MOW HTO.

The first hypothesis of the present study was that MOW 
HTO for medial compartment OA of the knee significantly 
improves HRQOL and functional outcome. The second 
hypothesis was that the presence of psychopathological comor-
bidities is associated with higher preoperative impairments, a 
prolonged clinical course, and a longer return-to-work period.

Materials and methods

Between November 2010 and January 2012, 135 consecu-
tive patients were treated with MOW HTO for medial com-
partment OA at one author’s institution (ABI).

Inclusion and exclusion criteria for this prospective 
study are shown in Fig. 1.

Data acquisition was conducted by two independent 
investigators and took place the day before surgery (base-
line) and at 6, 12 weeks, 6, 12, 18, and 24 months after 
surgery.

Seventy-five patients fulfilled the in- and exclusion 
criteria. Six patients were lost during the follow-up 
period, and another five patients were excluded because 
of post-operative complications. In detail, four patients 
withdraw participation because of no longer time to com-
plete further questionnaires, one patient had died inde-
pendently of the procedure, one patient was converted to 
a total knee arthroplasty between the 18- and 24 month 
follow-up at another institution, two patients were re-
operated because of local infections, and three patients 
were revised for non-unions. Accordingly, the final study 
group consisted of 64 patients (85 % follow-up rate) 
(Fig. 1). Of these, 46 patients (73.5 %) were male and 
18 (26.5 %) were female. The mean age at surgery was 
45.5 years (range 20–63), the mean body mass index 
(BMI) before surgery was 26.6 kg/m2 (range 19–35), 
and the mean preoperative varus malalignment was 4.3° 
(range 3.7°–7.5°).

Surgical technique

Prior to surgery, digital planning of the osteotomy was 
performed using a landmark-based planning software 
(mediCAD, Hectec GmbH, Germany). The amount of 
correction was adapted to the criteria published by Feucht 
et al. [13].

All surgeries were performed by two specialised ortho-
paedic surgeons (SH, ABI), or under their direct supervi-
sion. Before MOW HTO, diagnostic knee arthroscopy was 
performed to proof medial compartment OA and to confirm 
the indication for MOW HTO with respect to an intact car-
tilage status in the lateral compartment. MOW HTO was 
performed in a biplanar technique as described by Hinter-
wimmer et al. [20, 21]. Fixation of the osteotomy was per-
formed with an internal fixation locking plate (Tomofix®, 
DePuySynthes, Switzerland; or Peek-Power-Plate®-II. gen-
eration-, Arthrex Inc., USA).

Post-operative rehabilitation consisted of immediate free 
range of motion with partial weight-bearing (20 kg) for 
2 weeks. From the third post-operative week on, weight-
bearing was increased by 20 kg/week until full weight-
bearing was achieved. Return to sport (e.g. jogging, 
cycling, and swimming) was allowed at 3 months after sur-
gery. Contact sports were not advised until complete osse-
ous consolidation was proofed by radiographic control. The 
plate fixator was removed in case of local discomfort after 
the osteotomy had healed (93 % removal rate).
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Functional outcome and return to work

To evaluate the longitudinal functional outcome, the 
Lysholm score and Western Ontario McMaster Universi-
ties Osteoarthritis Index (WOMAC) were used [2, 26]. 
Pain with weight-bearing was recorded using the visual 
analogue scale (VAS) [17]. Time (months) lost to return to 
work due to surgery, as well as reasons for ongoing inabil-
ity to work (pain, limited range of motion, impaired mobil-
ity, other reasons), was assessed.

Health‑related quality of life and psychological 
assessment

The Short-Form 36 (SF-36 V2) Health Survey and the 
Prime MD Patient Health Questionnaire (PHQ) were 
used to determine health-related quality of life and 
health status [38, 44]. The SF-36 included the follow-
ing eight items: physical functioning (PF), role limita-
tions due to physical health (RP), bodily pain (BP), gen-
eral health (GH), vitality (V), social functioning (SF), 

role limitations due to emotional problems (RE), and 
mental health (MH). Furthermore, subscales for mental 
and physiological well-being (PCS: physical compo-
nent summary, MCS: mental component summary) were 
calculated. PHQ was used to calculate PHQ subscales 
(depression, somatisation, stress) and to detect psycho-
pathological comorbidities. Based on the baseline PHQ 
findings, the initial cohort was divided into two groups 
(18/46): patients who were identified to have at least one 
psychopathological comorbidity (somatoforme disorders, 
major/other depression, panic/anxiety syndrome, alcohol 
abuse) were assigned to the psychologically distressed 
(PD) group (n = 18; 28 %, see Table 1), whereas all oth-
ers were enlisted in the non-psychologically distressed 
(ND) group (n = 46; 72 %). There was no significant 
difference between groups in terms of gender, age, BMI, 
and preoperative varus malalignment (n.s.).

The study was approved by the institutional review 
board (registration number 415/15), and all patients 
gave their written informed consent to participate in this 
investigation.

Fig. 1  Characterisation of 
patients included in this study. 
Flow chart with inclusion/
exclusion criteria, description 
of final follow-up rate (%) due 
to patients excluded because 
of complications and/or lost to 
follow-up (f-u)
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Statistical analysis

Data analysis was performed using SPSS® 22.0 (IBM 
SPSS Statistics, New York, USA). For longitudinal data 
analyses, repeated measures generalised linear models with 
one within-subject factor (with/without psychological dis-
tress) and Greenhouse–Geisser correction were applied. 
Descriptive data were either presented as mean ± standard 
deviation or in percentages. A p < 0.05 was considered to 
be indicative of statistical significance. For post hoc power 
analyses, η2

partial is depicted. To test for correlations between 
changes from baseline until 12 month and changes from 
12 month until 24 month, either Pearson’s correlation coef-
ficient or Spearman’s rank correlation (in case the p value 
for the Kolmogorov–Smirnov test to evaluate normal distri-
bution was >0.05) was conducted.

Results

Longitudinal changes in health‑related quality of life

The detailed data of the SF-36 physical component sum-
mary (PCS), mental component summary (MCS), and PHQ 
are provided in Table 2.

PCS and MCS changed significantly over time 
(p < 0.001). Both remained constant from the 6-month 
follow-up on. With the exception of general health, all 
SF-36 items improved significantly between baseline and 
24 months post-operatively (p < 0.001). All remained con-
stant from 12 to 24 months post-operatively (for details, see 
supplement).

Stress and depression subscales of PHQ improved sig-
nificantly until final follow-up (p < 0.001).

Longitudinal changes in pain and functional outcome

Changes over time of VAS, Lysholm score, and WOMAC 
are described in detail in Table 2. All scores improved 

significantly after the operation (each p < 0.001). The 
maximum pain relief was achieved at 6 months post-opera-
tively and remained constant to 24 months post-operatively. 
Lysholm and WOMAC scoring remained constant from 12 
to 24 months post-operatively.

Return to work

Before surgery, 79 % of the patients were working on a reg-
ular base, 10 % were not able to work due to knee symp-
toms/impairment, and 10 % were not working for other 
reasons. At final follow-up, 90 % returned to their previ-
ous occupation without any limitations. 3 % experienced 
impairment, and 7 % did not return to work due to knee 
symptoms/impairment. The mean total inability to work 
after surgery was 5.2 ± 5.1 months (range 1.5–24). At 
the 12-week follow-up, the two most common reasons for 
inability to work were pain (44 %) and restricted range of 
motion (42 %). Impaired mobility was named in 12 % and 
other reasons in 2 %.

Correlation of health‑related quality of life 
with functional outcome and return to work

Correlations of PCS, MCS, PHQ subscales, functional out-
come, and return to work within the first 12 months (delta 
I) and 12–24 months after surgery (delta II) are described 
in Table 3.

Correlation coefficients for delta I and delta II were 
0.28–0.68 and 0.28–0.7, respectively.

For details on SF-36 items correlation, see supplement.

Influence of psychological distress on pain, functional 
outcome, health‑related quality of life, and return 
to work

With baseline PHQ findings, patients were assigned into 
two groups (18/46) whether PHQ indicated psychologi-
cal distress (PD, see Table 1) or no psychological distress 
(group ND). Table 2 summarises the influences of psycho-
pathological distress on HRQOL, pain, functional outcome, 
and return to work in detail.

Health‑related quality of life

Baseline PCS and MCS scoring for group PD was inferior 
compared to group ND. There was only a significant differ-
ence between groups for MCS outcome (p = 0.038). Details 
of SF-36 items outcome are provided within the supplement.

Depression, somatisation, and stress subscales of PHQ 
improved significantly over time (p < 0.001, p = 0.05, respec-
tively p < 0.001) and were significantly inferior in group PD 
versus ND (p = 0.012, p = 0.01, respectively p = 0.005).

Table 1  Number and prevalence of syndrome-based diagnosis of 
subpopulation with psychological distress (group PD) based on Phys-
ical Health Questionnaire (PHQ) scoring (multiple comorbidities pos-
sible)

Psychopathological comorbidity Number (prevalence)

Somatoforme syndrome 7 (10.3 %)

Other depression 5 (7.4 %)

Alcohol abuse 4 (5.9 %)

Major depression 3 (4.4 %)

Panic syndrome 2 (2.9 %)

Anxiety disorder 2 (2.9 %)
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Table 2  Twenty-four month longitudinal outcomes of HRQOL (SF-36) and health status (PHQ), pain, and functional clinical status (Lysholm, 
WOMAC) following MOW HTO [data presented for all individuals (All) and for patients with and non-psychological distress (PD vs. ND)]

Lysholm Pain (VAS) with weight-bearing WOMAC

All
Mean ± SD

ND
Mean ± SD

PD
Mean ± SD

All
Mean ± SD

ND
Mean ± SD

PD
Mean ± SD

All
Mean ± SD

ND
Mean ± SD

PD
Mean ± SD

Preop. 51.3 ± 19.9 54.3 ± 20.4 43.3 ± 16.7 5.0 ± 2.6 4.7 ± 2.6 5.6 ± 2.7 22.5 ± 13.3 20.6 ± 12.6 27.9 ± 14.1

6 w 42.7 ± 20.5 46.7 ± 19.4 32.0 ± 19.9 2.8 ± 2.0 2.3 ± 1.8 4.2 ± 2.1 28.8 ± 15 26 ± 13.3 37.1 ± 17.1

12 w 49.2 ± 22.5 52.9 ± 23.2 39.5 ± 18.0 3.2 ± 1.8 2.9 ± 1.7 4.0 ± 1.8 19.4 ± 12.7 16.5 ± 12 27.9 ± 11.2

6 m 67.8 ± 18.4 70.2 ± 18.3 61.7 ± 17.9 2.5 ± 1.8 2.1 ± 1.5 3.7 ± 2.1 11.1 ± 10.0 9.8 ± 9.2 15.2 ± 11.4

12 m 76.5 ± 18.0 79.5 ± 17.6 68.5 ± 17.1 2.0 ± 2.1 1.8 ± 2.0 2.5 ± 2.2 7.1 ± 8.6 5.9 ± 8.1 10.5 ± 9.6

18 m 75.4 ± 18.0 76.8 ± 17.2 71.7 ± 12.0 2.0 ± 2.1 1.8 ± 2.1 2.7 ± 1.9 8.0 ± 9.0 7.1 ± 9.1 10.5 ± 8.2

24 m 75.6 ± 17.1 75.2 ± 18.6 75.4 ± 13.2 2.4 ± 2.2 2.6 ± 2.2 2.1 ± 2.1 8.1 ± 9.0 8.0 ± 10.0 10.5 ± 8.2

p value η2
partial p value η2

partial p value η2
partial p value η2

partial p value η2
partial p value η2

partial

Within <0.001 0.5 <0.001 0.2 <0.001 0.5

Between 0.023 0.083 0.006 0.129 0.008 0.118

IA n.s. n.s. n.s.

PCS (SF-36) MCS (SF-36)

All
Mean ± SD

ND
Mean ± SD

PD
Mean ± SD

All
Mean ± SD

ND
Mean ± SD

PD
Mean ± SD

Preop. 37.9 ± 10.8 39.1 ± 10.2 34.4 ± 1.0 52.1 ± 11.7 54.3 ± 10.6 46.5 ± 12.7

6 w 28.5 ± 11.3 28.6 ± 12.2 28.3 ± 8.7 54.4 ± 12.8 56.7 ± 10.9 48.6 ± 15.5

12 w 38.3 ± 7.7 39.2 ± 8.0 35.6 ± 6.2 56.6 ± 7.5 57.4 ± 6.8 54.6 ± 8.7

6 m 45.0 ± 7.0 45.7 ± 6.7 43.0 ± 7.7 55.9 ± 8.3 57.3 ± 7.7 52.3 ± 9.1

12 m 49.1 ± 9.1 49.8 ± 9.5 47.4 ± 7.9 54.4 ± 9.0 55.3 ± 8.8 52.0 ± 9.3

18 m 47.6 ± 12.1 47.7 ± 13.0 47.5 ± 9.7 54.8 ± 9.4 56.0 ± 9.4 51.8 ± 9.0

24 m 46.5 ± 13.6 46.5 ± 13.9 46.7 ± 13.3 55.1 ± 8.0 55.5 ± 7.9 54.0 ± 8.4

p value η2
partial p value η2

partial p value η2
partial p value η2

partial

Within <0.001 0.4 0.008 0.1

Between n.s. 0.038 0.077

IA n.s. n.s.

Depression (PHQ) Somatisation (PHQ) Stress (PHQ)

All
Mean ± SD

ND
Mean ± SD

PD
Mean ± SD

All
Mean ± SD

ND
Mean ± SD

PD
Mean ± SD

All
Mean ± SD

ND
Mean ± SD

PD
Mean ± SD

Preop. 4.3 ± 3.7 3.3 ± 2.7 6.9 ± 4.8 5.8 ± 3.4 4.7 ± 2.5 8.6 ± 3.6 3.9 ± 3.2 3.2 ± 2.7 6.4 ± 3.5

6 w 3.6 ± 3.3 3.0 ± 0.9 5.3 ± 3.6 6.9 ± 10.2 6 ± 11.5 8.9 ± 5.8 3.0 ± 2.7 2.6 ± 2.4 4.5 ± 3.2

12 w 2.9 ± 2.6 2.4 ± 2.2 4.2 ± 3.1 4.4 ± 3.3 3.5 ± 2.3 6.7 ± 4.9 2.4 ± 2.0 2.0 ± 1.9 3.6 ± 1.8

6 m 2.9 ± 3.1 2.5 ± 2.8 4.0 ± 3.6 4.5 ± 3.8 3.7 ± 2.9 6.5 ± 4.9 2.7 ± 2.4 2.2 ± 2.3 4.1 ± 2.2

12 m 2.4 ± 3.0 2.1 ± 2.9 3.2 ± 3.1 4.3 ± 3.9 3.6 ± 2.7 6.1 ± 5.6 2.5 ± 2.9 2.3 ± 2.7 3.4 ± 3.3

18 m 2.7 ± 3.4 2.4 ± 3.2 3.5 ± 3.7 4.9 ± 4.4 4.3 ± 3.8 6.5 ± 5.5 2.7 ± 2.6 2.1 ± 2.5 4.4 ± 2.2

24 m 2.8 ± 3.3 2.4 ± 3.4 3.7 ± 3.1 5.1 ± 4.5 4.3 ± 3.9 5.1 ± 5.4 2.9 ± 2.9 2.7 ± 2.9 3.7 ± 2.8

p value η2
partial p value η2

partial p value η2
partial p value η2

partial p value η2
partial p value η2

partial

Within <0.001 0.1 0.05 0.1 <0.001 0.1

Between 0.012 0.104 0.01 0.113 0.005 0.133

IA n.s. n.s. n.s.
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Pain

Significantly higher levels of pain (VAS) were observed 
preoperatively in group PD (p = 0.006). VAS improved sig-
nificantly for both groups until final follow-up (p < 0.001). 
At final follow-up, both groups achieved about equal levels 
of pain.

Functional outcome

With an inferior baseline Lysholm and WOMAC scores, 
the longitudinal functional outcome in group PD was sig-
nificantly different compared to group ND (p = 0.023, 
p = 0.008, respectively). At final follow-up, differences 
between groups were nullified (n.s.).

Return to work

Group PD lost significantly more time to return to work 
compared to ND (mean 8.9 months, SD 7.59 vs. mean 
3.9 months, SD 3; p < 0.001).

Discussion

The most important finding of this study was a significant 
improvement in health status and HRQOL 24 months after 

MOW HTO. Patients with psychopathological comorbidi-
ties had greater functional impairments and lower HRQOL 
preoperatively, but no significant difference compared to 
individuals without psychological distress was observed at 
final follow-up. Depression, somatisation, and stress sub-
scales of PHQ significantly improved post-operatively, with 
greater improvements in patients with psychopathological 
comorbidities. However, the return-to-work period was sig-
nificantly longer in patients with psychological distress.

Satisfying short- and midterm functional outcomes for 
MOW HTO has been described before, as well as equiva-
lent outcomes between the two plates used within this 
study [2, 6, 7, 15]. Functional results of the presented study 
are comparable to the present literature and represent sig-
nificant clinical improvement [1, 6, 24, 27, 29, 35, 39].

It has been shown that OA of the knee affects physical 
activity, mood, and HRQOL [11]. McNamara and col-
leagues showed that young and active patients with medial 
compartment OA of the knee and varus malalignment pre-
operatively suffered from similar impairment in HRQOL 
than older patients with OA undergoing total knee replace-
ment [27]. Since HTO is performed in younger and active 
patients, inclusion of HRQOL to standard outcome meas-
ures seems to be even more important.

The SF-36 is a widely accepted tool to measure HRQOL. 
Furthermore, it has been demonstrated that the SF-36 is a 
responsive general measure of global HRQOL in patients 

Table 3  Correlation of HRQOL (SF-36) and health status (PHQ), pain, and functional clinical (Lysholm, WOMAC) outcome 0–12 months 
(delta I) and 12–24 months (delta II) following MOW HTO

RtW return to work, SF-36: PCS physical component summary, MCS mental component summary, PHQ: Depres. depression, Somat. somatisa-
tion

12–24 m DELTA 
(II)

Lysholm Pain with weight-
bearing

WOMAC PCS
(SF-36)

MCS
(SF-36)

Depres. (PHQ) Somat. (PHQ) Stress (PHQ) RtW

0–12 m DELTA (I)

Lysholm −0.6 (<0.001) 0.7 (<0.001) 0.6
(<0.001)

n.s. n.s. −0.3
(0.021)

n.s. 0.3
(0.029)

Pain with weight-
bearing

−0.5
(<0.001)

0.6
(<0.001)

−0.4
(0.001)

n.s. n.s. n.s. n.s. n.s.

WOMAC −0.7
(<0.001)

0.6
(<0.001)

0.6
(<0.001)

n.s. n.s. -0.3
(0.028)

n.s. n.s.

PCS
(SF-36)

0.6
(<0.001)

−0.5
(<0.001)

−0.5
(<0.001)

−0.3
(0.013)

n.s. n.s. n.s. n.s.

MCS
(SF-36)

n.s. n.s. n.s. −0.3
(0.037)

−0.6
(<0.001)

n.s. −0.3
(0.026)

0.4
(0.004)

Depres. (PHQ) n.s. n.s. n.s. n.s. −0.5
(<0.001)

0.6
(<0.001)

0.6
(<0.001)

n.s.

Somat. (PHQ) n.s. n.s. n.s. n.s. −0.4
(0.001)

0.5
(<0.001)

0.5
(<0.001)

n.s.

Stress (PHQ) n.s. n.s. n.s. n.s. −0.4
(0.001)

0.5
(<0.001)

0.5
(<0.001)

n.s.

RtW n.s. n.s. n.s. n.s. n.s. −0.3
(0.009)

n.s. n.s.
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with knee OA [42, 43]. In the current study, SF-36 com-
ponent summaries for physical and mental health and all 
SF-36 subscales, with the exception of general health per-
ception, showed significant improvement following MOW 
HTO. On the other hand, the PHQ stress subscale declined 
significantly over time. The authors hypothesise that medial 
compartment OA of the knee especially affects physical 
function that results in impaired role function. MOW HTO 
appears to reduce role limitations due to physical and emo-
tional impairments and supports individuals to regain phys-
ical and social functioning, which in consequence results in 
a higher level of HRQOL.

The results demonstrate that MOW HTO substantially 
improved general health status and HRQOL of individu-
als suffering from medial compartment OA of the knee. It 
is important to note that the maximum improvements for 
HRQOL, knee function, and pain were achieved as early as 
6–12 months post-operatively and remained constant there-
after. This may indicate that 1 year after surgery patients 
already reached the final short-term outcome of the proce-
dure. If further improvements can be expected after more 
than 24 months remains unknown.

Besides the recent study by McNamara et al. [28] using 
SF-12 as a secondary outcome measure to investigate on 
outcome of HTO with non-locking plates, the authors of 
this study are not aware of the literature investigating on 
HRQOL after comparable MOW HTO surgery using lock-
ing plates. In accordance with the findings by McNamara 
et al. [28], the presented study found a clinically significant 
increase in HRQOL following valgus-producing HTO.

Concerning return to work after HTO, Schröter et al. 
[35] reported a median duration of incapacity to work of 
2.9 months. Hoell et al. [22] reported a mean duration of 
incapacity to work of 3.5 months. However, both studies 
were retrospective in nature with the risk of a recall bias. 
Using a prospective study design, we observed a mean 
incapacity to work of 5.2 months. In our opinion, the men-
tioned retrospective studies may have underestimated the 
return-to-work period. In the presented study, only 3 % 
returned to work with impairment, compared to 9 % in 
the study by Schröter et al. [35]. Nevertheless, 7 % of the 
patients in our study did not return to work permanently 
due to knee symptoms/impairment.

Correlation analysis within the first year after surgery 
showed a positive correlation between MCS and pain, and 
a negative correlation with return to work. It is interesting to 
mention that 44 % of patients reported pain to be the cause 
for ongoing inability to work at 12-week follow-up, but pain 
was not correlated with return to work. In contrast, return 
to work positively correlated with knee function measured 
with the Lysholm score. Furthermore, delayed return to work 
correlated negatively with depression. And, from 1 year 
after surgery on, pain was negatively correlated with MCS. 

Overall, the authors conclude that functional outcome, pain, 
return to work, and depression must be considered impor-
tant factors for short-term HRQOL following HTO. Further 
research will be necessary to underline these findings.

PHQ is a reliable measure to diagnose symptom-based 
psychopathological impairment. These concomitant disor-
ders are a common cause for subjective suffering, somatic 
symptoms, more frequent medical consultations, diagnos-
tic and therapeutic interventions, prolonged hospitalisation, 
impaired occupational productivity, and inferior outcomes 
[4, 25, 31, 32, 34, 36, 37]. Furthermore, there are reports 
that OA of the knee is associated with disadvantageous 
implications on psychological well-being [31, 40]. To the 
knowledge of the authors, this has never been investigated 
on in patients undergoing HTO. In this study, patients with 
psychological distress (group PD) showed inferior base-
line scores for all analysed parameters. Except for vitality, 
which only grew up to baseline levels of individuals with 
non-psychological distress (group ND) and mental health, 
all other results were comparable with group ND at final 
follow-up. The biggest increase in HRQOL subscales was 
observed for physical functioning (+39 %), role limitations 
due to physical health (+35 %), and bodily pain (+35 %). 
While both groups achieved the same PCS outcome from 
18-month follow-up on, there was a significant difference 
between the groups for MCS throughout the study. With 
initially 100 % inferior results, group PD improved in PHQ 
depression, somatisation, and stress subscales until final 
follow-up to a mean difference to group ND by 1 point. 
Since other studies have shown that somatisation and 
depression can be caused by OA, the authors hypothesise 
that MOW HTO was effective in treating OA, and thus, 
these comorbidities were reduced by the intervention. Nev-
ertheless, psychopathological comorbidities seem to influ-
ence the longitudinal outcome after MOW HTO negatively. 
This was especially true for the most important finding that 
individuals in group PD lost a double fold time to return 
to work (8.87 months), compared to the mental healthy 
patients (3.85 months). Overall, this group increased total 
time for return to work substantially. The authors conclude 
that psychopathological comorbidities must be consid-
ered as a risk factor for prolonged incapacity to work after 
MOW HTO. Since PHQ is an easy and feasible assessment 
for psychological distress in daily clinical work, it may 
serve as a valuable measure to identify patients at risk for a 
potentially prolonged course after MOW HTO.

With the knowledge that more than 50 % of psychologi-
cal disorders of patients presenting with physical impair-
ment remain unrecognised and in consequence untreated 
[9, 41], further research is necessary to investigate whether 
psychological intervention ahead of surgery would modify 
baseline results and function as well as HRQOL outcomes 
after MOW HTO.
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Conclusion

In conclusion, MOW HTO for medial compartment OA 
improves HRQOL, pain, and knee function in a clinical 
significant way. However, time until return to work is high 
and depends on the existence of preoperative psychological 
distress. Significant difference in preoperative mental and 
functional impairments as well as short-term improvements 
after MOW HTO exists between patients with and without 
psychopathological comorbidities. However, except for 
a significantly longer return-to-work period and inferior 
MCS scoring in patients with psychopathological comor-
bidities, no significant differences were observed between 
the two groups at 24 months after surgery.
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