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Background: Although a few studies have reported the incidence of deep vein thrombosis (DVT) after opening-wedge high tibial
osteotomy (OWHTO), previous studies focused only on symptomatic DVT. Information is lacking regarding the overall incidence of
DVT after OWHTO, thrombus location, and the relationship between DVT and clinical outcome.

Purpose: To determine the overall incidence of DVT and classify the location of DVT after OWHTO. We also determined whether
significant differences in clinical improvement exist in patients with and without DVT at 6 months and at 2 years after OWHTO.

Study Design: Case-control study; Level of evidence, 3.

Methods: This study included 46 patients (47 knees) who underwent OWHTO. All patients were instructed to perform knee range
of motion exercises and partial weightbearing after drain removal. None of the patients received a chemoprophylaxis for DVT
except intermittent pneumatic compression. DVT was diagnosed using 128-row multidetector computed tomography performed
before discharge on the fourth postoperative day. The location was classified into 6 segments in the distal portion (muscular and
axial veins) and proximal portion (popliteal, femoral, and common femoral veins and veins located above the iliac vein). Interna-
tional Knee Documentation Committee (IKDC) score was assessed preoperatively and postoperatively at 6 months, 1 year, and 2
years using a linear mixed model.

Results: Although the incidence of symptomatic DVT was 8.5% (n ¼ 4), the overall incidence of early DVT was 44.7% (n ¼ 21). All
DVTs were located in the distal portion of the lower extremity vein, and 76.2% of the DVTs were located in an axial vein. The IKDC
scores were 33.6 ± 7.2 and 35.3 ± 9.1 (P ¼ .910) preoperatively, 38.1 ± 5.6 and 40.6 ± 8.4 (P ¼ .531) at 6 months after surgery, and
44.8 ± 6.9 and 45.9 ± 11.4 (P ¼ .786) at 2 years after surgery in patients without and those with DVT, respectively.

Conclusion: The overall incidence of early DVT after OWHTO was 44.7%. DVT after OWHTO was found particularly around the
osteotomy site (76.2%). Patients with DVT did not have inferior short-term clinical outcomes after surgery.
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The clinical significance of deep vein thrombosis (DVT) after
surgery is known to depend on the location of the
DVT.1,17,29,43 A consensus has been reached that proximal
DVT increases the risk of pulmonary thromboembolism
(PTE) and the mortality rate and induces severe
postthrombotic syndrome as compared with distal
DVT.1,14,17,29 By contrast, the management of distal DVT
is controversial. One study has reported that distal DVT
resolved spontaneously.43 However, another study has
reported that 15% of distal DVTs propagated proximally to

the popliteal vein or to a higher level.25 Furthermore, a
study has reported that distal DVT contributed to 13% of
fatal PTEs.15 Therefore, some authors have recommended
either anticoagulant treatment or close follow-up with imag-
ing modality for 2 weeks for patients with distal DVT.18,25

A few studies have reported on the incidence of
symptomatic DVT after opening-wedge high tibial
osteotomy (OWHTO), finding that it ranged from 1.4%
to 9.7%.24,27,30,39 However, the incidence of DVT after
OWHTO might vary depending on whether asymptomatic
DVT is included, considering the results of a study by Lee
et al.23 In addition, given that the surgical procedure of
OWHTO is performed on the medial side of the proximal
tibia, DVT symptoms and postoperative painful swelling of
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the surgical site are difficult to differentiate. Therefore, the
incidence of DVT after OWHTO in previous studies that
included only symptomatic DVT may have been exagger-
ated or underestimated.

In terms of location, DVT after OWHTO may differ from
DVT after total knee arthroplasty (TKA). While performing
OWHTO, the surgeon needs to dissect the posterior soft
tissue, including the neurovascular structure. In addition,
retraction of the soft tissues around the proximal tibial area
is needed to protect the neurovascular bundles.2 Consider-
ing the characteristics of surgical procedures, the thrombus
might have formed mainly on veins of the lower extremity
around the osteotomy site. However, no study results have
been classified according to the location of the DVT after
OWHTO.

The clinical outcomes of DVT have been reported to be
influenced by the causes of thrombus formation.9,33 The
risk of mortality increased when the DVT was caused by
concomitant malignant diseases.33 However, when the
DVT was related to the surgery, the clinical outcomes and
the satisfaction level were not inferior when they were
properly managed.9 However, a previous study showed that
when the DVT was in an axial vein (peroneal and tibial
veins), the prognosis was inferior to that when the DVT
was in a muscular vein (gastrocnemius and soleus veins).18

Therefore, given the potential for DVT around the osteot-
omy site, clinical outcomes after OWHTO may be affected
by DVT.

We sought to determine the overall incidence of DVT,
including asymptomatic cases. We also classified the loca-
tion of the DVT after OWHTO. Finally, we determined
whether significant differences in early clinical improve-
ment at 6 months and clinical outcome at 2 years after
OWHTO exist between the patients with and without DVT
after surgery. We hypothesized that the overall incidence
of DVT after OWHTO would be substantially higher than
that reported in previous studies. We also hypothesized
that DVT after OWHTO might be located at the lower
extremity vein around the osteotomy site. Finally, we
hypothesized that the short-term clinical outcomes after
OWHTO would be worse in patients with DVT versus
those without DVT.

METHODS

Study Designs and Population

This retrospective study included 46 patients (47 knees)
who underwent OWHTO. The inclusion criteria were as

follows: (1) medial compartment osteoarthritis that did not
respond to conservative management, (2) varus deformity
of the proximal tibia and varus alignment of the lower
extremity (medial proximal tibial angle <90� and mechan-
ical axis of the lower extremity >5�), (3) presence of post-
operative venographic evaluation for DVT, and (4)
preoperative and postoperative clinical evaluations until 2
years after OWHTO. In total, 50 patients (51 knees) were
eligible for inclusion. Among the patients, 4 patients (4
knees) were excluded. The exclusion criteria were as fol-
lows: (1) severe varus alignment of the lower extremity
(mechanical axis of the lower extremity >15�), (2) symp-
tomatic patellofemoral osteoarthritis (Kellgren-Lawrence
grade �3), (3) posttraumatic osteoarthritis and inflamma-
tory arthritis such as rheumatoid arthritis, and (4) postop-
erative complications such as fracture and infection within
2 years of surgery (Figure 1).

The patients included in this study were divided into
2 groups according to the occurrence of DVT after OWHTO
(DVT versus no-DVT groups). We found no significant dif-
ference in descriptive data between the study groups
(Table 1). The study had been approved by our institu-
tional review board before we pursued the retrospective
review of data.

Surgical Techniques

All OWHTOs were performed by a single senior surgeon
(S.-B.K.) using the same surgical techniques. Full

Figure 1. Selection of patients for study. HKA, hip knee ankle
angle; OA, osteoarthritis; OWHTO, opening-wedge high tibial
osteotomy.
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weightbearing standing anteroposterior (AP) radiographic
images were obtained from all patients preoperatively. The
amount of correction was calculated using the method of
Miniaci et al.12,28 The correction target point was 62.5%,
in accordance with the Fugisawa point. After a tourniquet
was applied, all patients were assessed via arthroscopy to
determine the presence of other pathologies before the
osteotomy. A longitudinal incision was made along the
medial side of the proximal tibia. The superficial medial
collateral ligament was detached at the distal insertion
site, and the pes anserinus was retracted. After 2 guide-
wires were inserted toward the tip of the fibular head, a
biplanar osteotomy was performed. To protect the neuro-
vascular bundles, a Hohmann retractor was placed just the
posterior side of the proximal tibia.2 To achieve the preop-
eratively calculated correction amount, the surgeon applied
valgus force using the 3-chisel technique. After the correc-
tion amount was confirmed via intraoperative C-arm, the
osteotomy site was fixed with a locking compression plate
(TOMOFIX; DePuy Synthes). A drain was inserted around
the osteotomy site before closure. The patients were
instructed to perform knee range of motion exercises after
drain removal. Partial weightbearing up to half of body
weight was allowed until 6 weeks postoperatively. After the
stability around the osteotomy site was confirmed, the
patients were allowed full weightbearing. Although inter-
mittent pneumatic compression was used immediately

after surgery, none of the patients received a chemoprophy-
laxis for DVT.

DVT Evaluation and Management

Considering its high sensitivity and specificity compared
with ultrasonography, 128-row multidetector computed
tomography (MDCT) indirect venography (Phillips Health-
care) was used to evaluate DVT in all patients on postoper-
ative day 4 before they were discharged.34 All the scans
were performed after injection of contrast media. The slice
thickness was 2 mm. The venographic images obtained
were interpreted by a single radiologist who was blinded
to the study protocols. DVT was defined as a low-
attenuating partial or complete intraluminar filling defect
surrounded by a high-attenuating peripheral ring of
blood.6,37 The location of the DVT was classified into 6 seg-
ments as follows: muscular vein (gastrocnemius and soleus
veins), axial vein (peroneal and tibial veins), popliteal vein,
femoral vein, common femoral vein, and veins located
above the iliac vein (including the infra vena cava).11,18

DVTs in the muscular and axial veins were classified as
distal DVTs, and those in the popliteal vein, femoral vein,
common femoral vein, and veins above iliac vein were clas-
sified as proximal DVTs (Figure 2).11 DVT-related symp-
toms, defined as signs such as unusual calf pain, swelling,
and pitting edema, were reviewed in the patients’ medical
records.44 According to the presence of symptoms, DVT was
classified as symptomatic or asymptomatic.

Radiographic and Clinical Evaluations

Patient evaluations were performed preoperatively and at
6 weeks, 3 months, 6 months, 1 year, and 2 years postoper-
atively. At every visit, a radiographic evaluation was per-
formed using standing knee AP, lateral radiography, and
standing full limb AP radiography. Preoperative and final
follow-up radiographic indexes were compared between the
2 groups. The hip knee ankle axis was measured for the
mechanical axis of the lower extremity.8 The Blackburne-
Peel and modified Insall-Salvati ratios were measured for
patellar height.3 The posterior tibial slope was defined as
the angle between the mid-diaphyseal and proximal tibia
plateau lines.32 The lateral hinge fracture after surgery
was diagnosed using MDCT venography and classified in
accordance with a previous study.38 We found no signifi-
cant difference in radiographic indexes and surgical proce-
dures between the 2 groups (Table 2). The International
Knee Documentation Committee score was also assessed
preoperatively and at 6 months, 1 year, and 2 years
postoperatively.16

Statistical Analysis

The independent-samples t test, Mann-Whitney test, and
chi-square test were performed to compare the descriptive
and radiographic data. To analyze the clinical outcomes at
the different time points, a linear mixed model was used.
For post hoc analysis, the independent-samples t test and
Mann-Whitney test were performed, with the P value

TABLE 1
Baseline Characteristicsa

Overall
(N ¼ 47)

No-DVT
Group

(n ¼ 26)

DVT
Group

(n ¼ 21) P

Characteristics
Age, y 58.2 ± 6.6 56.9 ± 7.1 59.7 ± 5.8 .150b

Sex
Female 33 (70.2) 15 (57.7) 17 (81.0) .089c

Male 14 (29.8) 11 (42.3) 4 (19.0)
Laterality

Right 18 (38.3) 12 (46.2) 6 (28.6) .218c

Left 29 (61.7) 14 (53.8) 15 (71.4)
BMI 27.9 ± 3.4 28.6 ± 3.9 27.1 ± 2.5 .132b

Risk factors for
VTE
Previous VTE 0 (0) 0 (0) 0 (0) �.999c

Hypertension 21 (45.7) 13 (52) 8 (38.1) .346c

Diabetes 6 (13) 3 (12) 3 (14.3) �.999c

Dyslipidemia 13 (28.33) 5 (20) 8 (38.1) .175c

Malignancy 1 (2.2) 1 (4) 0 (0) �.999c

Anticoagulant
medication

7 (15.2) 5 (20) 2 (9.5) .428c

Smoking 3 (6.5) 2 (8) 1 (4.8) �.999c

Hormone
replacement
therapy

3 (6.5) 2 (8) 1 (4.8) �.999c

aData are reported as mean ± SD or n (%). BMI, body mass
index; DVT, deep vein thrombosis; VTE, venous thromboembolism.

bIndependent-samples t test.
cChi-square test.
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corrected using the Bonferroni method. All data were ana-
lyzed using SPSS Version 26 (IBM Corp). P < .05 was con-
sidered as statistically significant.

RESULTS

Although the incidence of symptomatic early DVT after
OWHTO was 8.5%, the overall incidence of early DVT was
44.7% (Table 3). No case of PTE occurred after OWHTO,
regardless of symptoms.

All the DVTs were located in the distal portion of the lower
extremity vein, and 76.2% of DVTs were located around the
osteotomy site. All DVT cases (100%, 21/21) were located at

the distal segment; however, among them, 1 case (4.8%, 1/
21) was also located at the proximal segment. The proportion
of patients with muscular DVT was 95.2% (20/21), and that
of axial DVT was 76.2% (16/21) (Table 3 and Figure 2).

The clinical outcomes did not worsen in the patients with
DVT after OWHTO. The clinical score showed no signifi-
cant difference according to the presence of DVT (P ¼ .906).
The International Knee Documentation Committee scores
were 33.6 ± 7.2 and 35.3 ± 9.1 (P ¼ .910) preoperatively,
38.1 ± 5.6 and 40.6 ± 8.4 (P ¼ .531) at 6 months after sur-
gery, and 44.8 ± 6.9 and 45.9 ± 11.4 (P ¼ .786) at 2 years
after surgery, respectively, in the patients without and those
with DVT (Table 4 and Figure 3).

Figure 2. Patterns and distribution of DVT after OWHTO. DVT, deep vein thrombosis; OWHTO, opening-wedge high tibial
osteotomy; V, vein.
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DISCUSSION

No guidelines have been established for DVT in patients
undergoing OWHTO.39 Although some studies have not
recommended prophylactic management based on the
lower incidence of DVT after OWHTO, a previous study has
focused only on symptomatic DVT.31 Information is lacking
regarding the overall incidence of early DVT after OWHTO,
thrombus location, and the relationship between DVT and
clinical outcome. The principal findings of our study were
that the overall incidence of DVT after OWHTO was 44.7%
and that DVT was located mostly at the distal portion of the
lower extremity around the osteotomy site. However, these
had no adverse effects on clinical outcome until 2 years
after surgery.

Our findings confirmed our hypothesis that the overall
incidence of DVT after OWHTO would be higher than that
reported in previous studies. The incidence of symptomatic
DVT after OWHTO had been reported to range from 1.4% to
9.7%, even with VTE chemoprophylaxis.24,27,30,39 The over-
all incidence (symptomatic and asymptomatic) of DVT after
HTO has been reported only after closing-wedge HTO.40

Turner et al40 found through postoperative venography
that the overall incidence of DVT was 41%. Our findings

TABLE 2
Comparison of Radiographic Data and Surgical Procedures Between Study Groupsa

Overall
(N ¼ 47)

No DVT Group
(n ¼ 26)

DVT Group
(n ¼ 21) P

Preoperative radiographic data
HKA axis, deg –6.8 ± 3.7 –6.5 ± 4.6 –7.1 ± 2.4 .864b

Blackburne-Peel ratio 0.89 ± 0.10 0.89 ± 0.12 0.89 ± 0.09 .884c

Modified Insall-Salvati ratio 1.67 ± 0.17 1.66 ± 0.17 1.67 ± 0.17 .802b

Posterior tibial slope, deg 9.2 ± 3.2 8.5 ± 3.0 9.9 ± 3.2 .166c

Postoperative radiographic data
HKA axis, deg 2.5 ± 2.6 2.3 ± 3.0 2.6 ± 2.2 .704c

Blackburne-Peel ratio 0.71 ± 0.13 0.69 ± 0.15 0.72 ± 0.11 .495b

Modified Insall-Salvati ratio 1.55 ± 0.17 1.54 ± 0.20 1.55 ± 0.15 .820b

Posterior tibial slope, deg 12.1 ± 3.8 12.1 ± 0.7 12.2 ± 4.1 .856b

Change in HKA, deg 9.2 ± 4.6 8.8 ± 5.5 9.7 ± 3.4 .724b

Correction amount, deg 9.9 ± 2.9 10.1 ± 3.3 9.7 ± 2.5 .891b

Lateral hinge fracture, n (%) .919d

No fracture 12 (26.1) 7 (28) 5 (23.8)
Takeuchi type I 29 (63) 15 (60) 14 (66.7)
Takeuchi type II 5 (10.9) 3 (12) 2 (9.5)
Takeuchi type III 0 (0) 0 (0) 0 (0)

Bone graft, n (%) .538e

No graft 14 (30.4) 7 (28.0) 7 (33.3)
Allograft 32 (69.6) 18 (72.0) 14 (66.7)

Operating time, min 107.3 ± 34.0 106.8 ± 38.7 107.9 ± 28.4 .911c

Tourniquet time, min 92.2 ± 24.7 94.3 ± 29.9 89.6 ± 22.6 .561c

Anesthesia, n (%) .788d

Spinal 42 (89.4) 23 (88.5) 19 (90.5) .788d

General 5 (10.6) 3 (11.5) 2 (9.5)

aData are reported as mean ± SD unless otherwise indicated. DVT, deep vein thrombosis; HKA, hip knee angle; OWHTO, opening-wedge
high tibial osteotomy.

bMann-Whitney test.
cIndependent-samples t test.
dLinear-by-linear association.
eChi-square test.

TABLE 3
Incidence and Location of DVT After OWHTO Based on

Symptoms and Radiographsa

Symptomatic
DVT

Asymptomatic
DVT

Overall
DVT

Incidence, n (%) 4/47 (8.5) 17/47 (36.2) 21/47 (44.7)
Location, n (%)

Distal 4/4 (100) 17/17 (100) 21/21 (100)
Muscular vein

(gastrocnemius,
soleus)

4/4 (100) 16/17 (94.1) 20/21 (95.2)

Axial vein
(peroneal, tibial)

2/4 (50) 14/17 (82.4) 16/21 (76.2)

Peroneal vein 2/2 (100) 9/14 (64.3) 11/16 (68.8)
Tibial vein 1/1 (100) 8/14 (57.1) 9/16 (56.3)

Proximal 1/4 (25) 0/17 (0) 1/21 (4.8)
Popliteal vein 1/4 (25) 0/17 (0) 1/21 (4.8)
Femoral vein 1/4 (25) 0/17 (0) 1/21 (4.8)
Common femoral

vein
0/4 (0) 0/17 (0) 1/21 (4.8)

Above iliac vein 0/4 (0) 0/17 (0) 0/21 (4.8)

aDVT, deep vein thrombosis; OWHTO, opening-wedge high tib-
ial osteotomy.
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on the incidence of symptomatic DVT after OWHTO (8.5%)
were in line with previous studies. However, the overall
incidence of DVT (44.7%) was higher than that reported
by Turner et al.40 This discrepancy might be explained by
the difference in leg length after surgery. After surgery, the
length of the tibia was shortened to –6.0 ± 2.1 mm after
closing-wedge HTO; however, it was lengthened to 5.2 ±
3.7 mm after OWHTO, which might have caused stretching
of the neurovascular bundles.20

Our findings confirmed our hypothesis that DVT after
OWHTO might be located at the lower extremity vein
around the osteotomy site. As no studies have investigated
the location of DVT after OWHTO, we referred to a study on
DVT after TKA.7,21 The incidence and location of DVT after
TKA was analyzed by Keum Min Hwang using MDCT
venography during the same period when OWHTO was per-
formed in our institute (unpublished data, 2019). The inci-
dence of DVT after TKA was 65.6% (59/90 cases), which is
comparable with that reported in previous studies (40.4%-
72%).13,41,42,45 The proportions of distal and axial DVT were
93.2% (55/59 cases) and 71.2% (42/59 cases), which were
lower than our results. The difference in the proportion of
DVT might have stemmed from not only characteristics
such as age, body mass index, and underlying diseases but
also the characteristics of the surgical procedure. Neurovas-
cular bundles were located close to the posterior tibial cor-
tex.10,19 The distance from the posterior tibial cortex to the
neurovascular bundles was 9.4 ± 3.6 mm at 30� of flexion at
2.0 cm below the knee joint line.19 In our study, the surgical
procedures performed around the osteotomy site during
OWHTO might have stimulated the stretched neurovascu-
lar bundles, even though they were protected by a Hohmann
retractor. The characteristics of the surgical procedure
might have contributed to the location of distal DVT. There-
fore, surgeons should be aware that the overall incidence of
DVT after OWHTO is higher than that reported in previous
studies and particularly pay attention to the possibility of
DVT around the osteotomy site.

The results of our study did not support our hypothesis
that the clinical outcomes after OWHTO would be worse in
patients with DVT than in patients without DVT. The clin-
ical significance of DVT is related to the location and the
cause of DVT.9,22,33,36 The survival rate of patients with
proximal DVT is lower than that of patients with distal
unilateral DVT.36 Poor clinical outcomes have been
reported when patients with DVT had a malignancy at 8-
year follow-up.33 However, a good clinical outcome has been
reported when DVT was associated with surgery.9,22

Cordell-Smith et al9 performed venography after total hip
arthroplasty and TKA postoperatively between the 7th and
10th day in all patients. After managing the proximal DVT
using warfarin for 3 months, they found no difference in
patient satisfaction after total hip arthroplasty and TKA
according to DVT. Another study has reported that both
proximal and distal DVTs after TKA did not progress to
PTE without treatment.22 In our study, the clinical out-
comes of OWHTO with DVT were comparable with those
of OWHTO without DVT. This might stem from the high
proportion of distal DVTs as compared with that of proxi-
mal DVTs. As the clinical significance of distal DVT is
known to be lower than that of proximal DVT, it might not
have a significant effect on the clinical outcome after
OWHTO.14,17,29,36 Therefore, even though DVT developed
after OWHTO, it did not affect significantly the clinical
outcome of OWHTO.

Several limitations of this study should be considered.
First, the study was evaluated retrospectively and had a
relatively small number of cases. However, postoperative
MDCT venography was performed in all patients after sur-
gery, and the overall incidence of DVT after OWHTO could
be analyzed accurately. Thus, we believe that our findings
can provide valuable information to readers. Second, the
short-term follow-up after surgery was inadequate.
Although no significant difference in clinical outcomes after

TABLE 4
Comparison of Clinical Outcomes Between Study Groupsa

IKDC score

Overall
(N ¼ 47)

No DVT
Group

(n ¼ 26)

DVT
Group

(n ¼ 21) P

Time period .906b

Preoperative 34.2 ± 7.8 33.6 ± 7.2 35.3 ± 9.1 .910c

Postoperative 6 mo 39.2 ± 7.0 38.1 ± 5.6 40.6 ± 8.4 .531c

Postoperative 1 y 44.3 ± 8.0 41.4 ± 7.3 48.0 ± 7.5 .013c

Postoperative 2 y 45.5 ± 9.9 44.8 ± 6.9 45.9 ± 11.4 .786d

aData are reported as mean ± SD. P values were corrected using
the Bonferroni method. DVT, deep vein thrombosis; IKDC, Inter-
national Knee Documentation Committee; OWHTO, opening-
wedge high tibial osteotomy.

bLinear mixed model.
cMann-Whitney test.
dIndependent-samples t test.

Figure 3. Mean IKDC scores between patients with and
without DVT after opening-wedge high tibial osteotomy. Error
bars indicate SD. DVT, deep vein thrombosis; IKDC, Interna-
tional Knee Documentation Committee; Postop, postopera-
tive.
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surgery was observed, the time of evaluation was at least 6
months after surgery. If the clinical outcomes were evalu-
ated in <6 months, the recovery patterns may be different.
Third, we performed MDCT venography on the fourth post-
operative day, as Tilton et al39 indicated that symptoms
related to DVT occurred within 48 hours of surgery, and
patients at our hospital were discharged 5 to 7 days after
OWHTO. However, the time when DVT was formed varied
depending on the type of surgery.4,5,26 Although 80% of
DVTs were found within 2 weeks of knee arthroscopy,26

DVTs have been reported to occur at 1 month after TKA.4,35

Therefore, if we performed MDCT venography after the
fourth postoperative day, the incidence of DVT after
OWHTO might increase. In addition, based on previous
studies, MDCT venography should be performed if patients
are suspected of having DVT even up to postoperative 1
month.4,26,35 Fourth, we did not perform MDCT preopera-
tively to find asymptomatic DVT. However, preoperative
evaluation of DVT was unnecessary, even in patients who
underwent TKA because preoperative DVT was rare and
clinical relevance was limited.7 Patients included in our
study were younger and had fewer comorbidities compared
with those who underwent TKA. Although patients were
evaluated to determine whether they had DVT or not via
history and physical examination, there was the possibility
that patients had asymptomatic DVT preoperatively, which
affected the incidence of DVT after OWHTO. Finally, this
study enrolled Asian and mostly female patients. The inci-
dence of DVT after surgery in Westerners has been
reported to be higher than in Asians.21,23 Thus, the differ-
ences in ethnicity and proportion of sex should be
considered.

CONCLUSION

Although the incidence of symptomatic DVT after OWHTO
was 8.5%, the overall incidence was 44.7%. All DVTs were
found in the distal portion of the lower extremity vein, par-
ticularly around the osteotomy site (76.2%). Even though
the patients had DVT after OWHTO, this was not related to
the inferior short-term clinical outcomes after surgery.
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