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ORIGINAL RESEARCH

Clinical Efficacy of Posteromedial Approaches
for Haraguchi Type II Fracture

Feng Tian, MM; Rui Xia, PhD; Lei Liu, MM; Shiyuan Fang, MM; Wei Xu, MM

ABSTRACT

Objective o This study was to analyze and compare the
clinical efficacy of open reduction and internal fixation
through posterolateral and the posterior medial approach
to treat Haraguchi Type II posterior malleolar fracture.
Methods « The clinical data of 91 patients with trimalleolar
fractures sent to our hospital from January 2018 to January
2020 were analyzed.All of the patients were the result of
traumatic injuries, such as sprains or car accidents. All
patients were treated with open reduction and internal
fixation and divided into control group and observation
group according to different surgical approaches. Forty-five
cases were treated with the posterolateral approach(control
group) and forty-six cases treated with the posteriormedial
approach(observation group) . The operation status of the
two groups (operating time, intraoperative blood loss,
postoperative drainage, and hospital stay), postoperative
status (visual analogue scale (VAS) before the operation, 1d,
3d and 7d after operation), the score of patients American
orthopedic foot and ankle society (AOFAS) at the time of
discharge, fracture healing time and full weight-bearing
time), efficacy and safety were recorded.

Results o All cases underwent surgery, with no significant
difference in the time from fracture to surgery between
the control and observation groups (P > .05). Compared
to the control group, the operating time, intraoperative
blood loss, postoperative drainage, and hospital stay in the
observation group were significantly reduced (P < .05).
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One day after the operation, no significant difference was
shown in VAS between 2 groups (P > .05), while AOFAS
score in the observation group was significantly increased
(P < .05). Three and 7 days after the operation, VAS,
fracture healing time, and full weight-bearing time were
significantly decreased in both groups (P < .05). In the
control group, the cases with excellent, good, fair, and
poor efficacy were 26, 8, 5, 6, with an acceptable rate of
86.67% (39/45). In the observation group, the cases with
excellent, good, fair, and poor efficacy were 29, 10, 5, and
2, with an acceptable rate of 95.65% (44/46). There was no
significant difference in efficacy between the 2 groups (P >
.05). During the follow-up time of 12~27 months (the
median time of 18.5 months), all patients showed first-
stage grade A healing, and osseous union with good
fixation position and no fracture, deformation, loosening
or prolapse, and no sural nerve injury or incision infection
occurred.

Conclusion « Both the posterolateral approach and
posterior medial approach open reduction and internal
fixation can be used to treat Haraguchi type II posterior
malleolus fractures, with good efficacy and safety. The
posterior medial approach showed faster recovery and less
damage than the posterolateral approach.Overall, the
posterolateral approach is more dominant in the treatment
of Haraguchi Type II posterior malleolar fracture. (Altern
Ther Health Med. 2024;30(4):162-166)

INTRODUCTION

Triple ankle fracture is a type of fracture with high
incidence, with a high incidence of low-energy injuries such
as sprains and falls. The posterior ankle fracture may trigger
complications such as posterior ankle dislocation, so
improper treatment could easily lead to serious complications
such as ankle osteoarthritis ,chronic pain and limited
mobility.! Currently, the purpose of treating ankle fractures is
to maintain ankle stability and recover ankle function as
much as possible by the accurate reduction of the broken
articular surface and the stable fixtion,,patients can hace the
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early weight-bearing and functional exercises.So surgical
treatment are often advocated.? The treatment principles of
medial and lateral ankle fractures are nearly uniform, but
there is more controversy about the approach of the posterior
malleolus.® At present, the posterior ankle fracture mass
occupation rate of the anteroposterior ankle surface was used
as an indicator of surgical fixation, and it is generally believed
that the posterior malleolus fracture block of more than 1/4
of the articular surface needs surgical fixation.*

Medial extension type fractures (Haraguchi type II) are
a type of uncommon posterior ankle fracture among three
ankle fractures.” The fracture mass extends medially and is
difficult to expose clearly.Conventional posterolateral surgical
approach is difficult to expose and immobilize. However, the
posterior medial approach can provide good exposure to the
fractures. In this study, 91 patients with Haraguchi type II
posterior malleolus fracture treated by posterior medial and
posterolateral approach with open reduction and internal
fixation in our department from January 2018 to January
2020 were retrospectively analyzed. The results of the two
surgical approaches were compared in order to find a better
choice for this clinical problem.

METHODS
Patient demographics and basic characteristics

The patients were diagnosed with Haraguchi type II
posterior malleolus fracture with three ankle fractures based
on 3D scans were retrospectively reviewed from January
2015 to January 2017 in the hospital. The diagnosis was based
on the report of Haraguchi (5). Inclusion criteria and
exclusion criteria were shown in Tablel.

Finally, a total of 91 patients, including 55 males and 36
females, met the criteria. The age of these patients ranged
from 19 to 76 years, with a mean age of 46.51 + 19.20 years
old. Fracture combination: 15 cases combined with proximal
fibula fracture and 10 cases combined with distal fibula
fracture; Cause of fracture: 35 cases by traflic accidents, 29
cases by sprains, 21 cases by falls, and 6 cases by other
reasons; There were 45 cases and 46 cases with left and right
ankle fractures, respectively. The main manifestations were
ankle swelling, deformation, and severe limitation of
movement. All patients were treated within 24h after injury.
The patients were divided into 2 groups according to the
operation difference: 45 cases were treated with the
posterolateral approach (control group), and 46 cases
(observation group) were treated with the posterior medial
approach. There was no significant difference in sex ratio,
age, body mass index (BMI), cause of fracture, combined
fracture, affected side, and other general conditions of the
two groups (P > .05), as shown in Table 1. All patients or
family members signed informed consent.

Surgery

Relevant imaging examinations were completed before
surgery, including anteroposternal and lateral x-rays of both
ankle joints and three-dimensional CT reconstruction of the

affected ankle joint. After admission, routine detumescence
treatment should be given first, and surgery should be
performed when vital signs are normal and meeting surgical
testimony. Surgery procedures:1.After epidural or general
anesthesia, the patient was at a supine position. Tourniquet
was applied at the proximal end of the affected leg and assisted
with a disinfection towel. 2.In the control group, the posterior
lateral approach of the lateral malleolus was used to expose the
fractured end of the lateral malleolus and reduce the lateral
malleolus fracture. The distal locking plate was placed on the
outside of the fibula, drilled, and fixed with screws. 3.The
posterior malleolar fracture was exposed from the flexor
hallucis longus tendon to peroneus muscle, and 4.0mm hollow
screw was drilled or fixed with T-shaped locking plate and 1/3
tubular plate. 4.The medial malleolus was exposed by medial
incision with two 4.0mm hollow nails or a Kirschner wire
tension band.5. The fracture reduction was confirmed with
intraoperative fluoroscopy, then a drainage tube was placed,
and incisions were closed layer by layer. In the observation
group, the posteromedial approach of the ankle joint was used
to stretch the tibial posterior muscle and flexor tendon of the
toe long, exposing the broken end of the internal posterior
malleolus and resetting the ankle joint. And other operations
in the observation group were the same as in the control group.
Prophylactic cefuroxime sodium was given 30min before
surgery and 1 and 2 days after surgery, Anticoagulation with
low molecular weight heparin was started on the first day after
surgery to elevate the affected limb and promote swelling
reduction On the second day after surgery, the incision
drainage tube was removed. On the first day after surgery, the
patient was instructed and encouraged to perform active
movements of the toe joint and passive movements of the
ankle joint and quadriceps muscle. Stitches were removed 14
days after surgery, non-weight-bearing exercise was performed
2 weeks after surgery, and protective weight-bearing exercise
was performed 8 weeks after surgery. After 12 weeks, the
fracture was to be recovered, and full weight-bearing was
performed. If the lower tibiofibular screw were inserted
intraoperatively, it would be removed about 12 weeks after
surgery under local anesthesia before full weight bearing.

Outcome Measures

Operative situation. Operative time, intraoperative
blood loss, postoperative drainage and hospital stay were
recorded in the two groups.

Postoperative situation. Visual analog scale (VAS) was
performed in the two groups before and 1 d, 3 d, 7 d after
operation.VAS pain rating scale is a visual simulation method
to evaluate the severity of pain. The scale is divided into 10
equal parts using a ruler,0 is no pain,1-3 is mild pain,4-6 is
moderate pain, and 7-10 is severe pain. Ankle-Hindfoot
Scale, according to Patients American foot and Ankle
Society (AOFAS) at discharge were recorded, as well as the
fracture healing time and full weight-bearing time.

Efficacy and safety. Postoperative regular follow-up was
conducted to observe incision healing, fracture healing time,
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and complications. Efficacy was assessed according to the
AOQFAS criteria (6), with 90-100 points being excellent, 76-89
points being good, 50-74 points being fair, and < 50 points
being poor. Acceptable efficacy rate = (excellent + good +
fair) / number of total cases x 100%.

Statistical analysis

Data was analyzed using Statistic Package for Social
Science (SPSS) 21.0 (BMI, Armonk, NY, USA), and the
measurement data were expressed as mean + standard
deviation (x + s). For comparison the continuous data
between the two groups, the t test was used. The Chi-square
test was performed for the comparison of counting data, with
P < .05 indicating a significant difference.

Tablel. Inclusion criteria and exclusion criteria of the patient

Inclusion criteria exclusion criteria

the diagnosis was unilateral ankle fracture, | patients with pre-fracture ankle dysfunction or
and the posterior ankle fracture involved 25% | pathological fracture;

to 50% of the ankle surface with subtyping of
Haraguchi type II through the 3D scan
patients with normal ankle function prior to | patients with bilateral lower limb fracture or

fracture and without other serious ankle ipsilateral lower limb fracture with other site fracture
diseases

patients with complete clinical and
radiographic data

patients with Hemiplegia affecting lower limb
function, mental disorders, lower limb vascular
nerve injury, or osteofascial compartment syndrome
patients were able to be followed up for > 18 | patients complicated with severe cardiac, hepatic and
months renal dysfunction;

pregnant or lactating women.

Table 2. General information and clinical characteristics of
the patients between the two groups

Abbreviaitons: BMI: body mass index BMI.

Table 3. Comparison of surgical conditions between the
two groups

RESULTS
Comparison of surgical situations between the two
groups

All 91 cases underwent surgery, and the two groups had
no significant difference in the time from fracture to operation
(P > .05, Table 1). Compared with the control group, the
operation time, intraoperative blood loss, postoperative
drainage volume and hospital stay in the observation group
were significantly reduced (P < .05, Table 3).

Comparison of postoperative conditions between the two
groups

Before and 1d after surgery, there was no significant
difference in the VAS between the two groups (P > .05), while on
3 and 7 days after surgery, VAS in the observation group
significantly decreased (P < .05). In addition, compared to the
control group, the AOFAS score was significantly higher, and
fracture healing time and time to full-weight bearing were
significantly decreased in the observation group (P < .05, Table 4).

Treatment efficacy of the two groups

After treatment, patients with excellent, good, fair, and
poor efficacy were 26, 8, 5, and 6 cases, respectively, with an
acceptable efficacy rate of 86.67% (39/45), and in the
observation group, the patients with excellent, good, fair,
poor efficacy were 29, 10, 5 and 2 cases, with an acceptable
efficacy rate of 95.65% (44/46). There was no significant
difference of the efficacy difference between the 2 groups (P
> .05, Table 5).

Item Control group | Observation group |#/x*> | P value F
ollow up
Case 45 46
Man: Woman 25:20 30:16 0888 |.346 During the follow-up time of 12~27 months (the median
Age (year) 46.10+18.91 46.89+19.45 0.039 |.844 . .
BMI (kg/m?) 21365132 |21.09+1.26 0.99 |.321 time of 18.5 months), all patients showed first-stage grade A
Covseof fracture | - 29% 139 healing, and osseous union with good fixation position and
Sprains 15 i no fracture, deformation, loosening or prolapse, and no sural
alls . . . . . . . .
Others 1 5 nerve injury or incision infection occurred. Imaging data of
Combined with fracture 0.027 |.870 : : .
S 5 typical cases are shown in Figure 1.
Distal fibula fracture 5 5
Affected side 2.470 |.116
left ankle fractures 26 19 DISCUSSION
Right ankle fractures 19 27

Ankle fracture is one of the most common fracture types
in clinic. Due to the different therapeutic concepts and
surgical methods, the clinical effects vary. However, as typical
intra-articular fractures, the treatment principles of ankle
fractures are consistent to recover the normal anatomic
relationship of the ankle joint and early functional exercise to

Fracture to | Operation e .
operative | duration |Intraoperative | Postoperative | Length of the greateSt extent by ﬁrmly ﬁxed, S0 as to minimize
Group Casel time (day) | _(min) _blood loss (ml) drainage (ml)| stay (day) | | complications.” Previously, the posterior malleolar fracture
Control group 45 | 5.62+1.16 | 72.54+15.27 | 72.16+1235 | 6.57+1.25 |12.45+1.59
Observation group | 46 | 5.39+1.32 | 62.35+16.38 | 46.25+14.28 | 3.98+139 |11.06+1.74 block was thought to not need to be treated, and only the
t 0.778 9.413 85.547 87.226 15.806 3
vl =50 03 T 0 =00 lateral malleolar fracture needed to be reduced and fixed.

Table 4. Comparison of postoperative conditions between the two groups

VAS (point) AOFAS score Fracture Full weight
Group Case | Preoperative|1d p peration |3d p peration |7 d p peration (point) healing time (d) | bearing times (w)
Control group 45 5.32+1.27 6.22+1.05 5.01+0.98 3.57+0.72 82.24+15.75 68.25+9.34 12.26+1.39
Observation group | 46 5.56+1.31 6.39£1.09 4.48+0.97 3.17+0.73 89.36+16.23 72.84+8.25 10.36+1.28
t 0.787 0.574 6.722 6.923 4.508 6.163 45.955
P value 0.377 451 011 .010 .037 .015 .000
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Table 5. Comparison of treatment efficacy between the two
groups

Group Case | Excellent | Good | Fair | Poor | Acceptable efficacy rate (%)
Control group 45 26 8 5 6 39(86.67)
Observation group | 46 29 10 5 2 44(95.65)

% 2.291

P value 130

Figure 1. Images before and after fracture treatment. Patient
1: A 44-year-old female patient suffered a Haraguchi II type
right posterior malleolus fracture caused by a fall and was
treated with open reduction and support plate internal
fixation through lateral and posterolateral approach at the
supine position. (A) 3D CT reconstruction; (B) Preoperative
lateral X-ray film; (C) Preoperative anteroposterior X-ray
film; (D) Preoperative lateral X-ray film. Patient 2: A 35-year-
old male patient with a sprained Haraguchi II right posterior
malleolus fracture was treated with open reduction and
support plate internal fixation through lateral and
posteromedial approach at the supine position. (E) 3D CT
reconstruction; (F) Preoperative lateral X-ray film; (G)
Preoperative anteroposterior X-ray film; (H) Preoperative
lateral X-ray film

With the development of relevant research, the necessity of
posterior ankle fracture fixation was accepted.” Without
fixation, retrogression of the talus may occur, leading to
subluxation of the joint and a significant increase of traumatic
arthritis incidence. Therefore, it was suggested that for
posterior malleolar fracture, the operative indication was
that the fracture thickness from the surface was above Imm,
and the fracture area was more than 25% of the anteroposterior
diameter of the articular surface of the tibia.* Drijfout et al.
found that the size of the posterior ankle fracture block was
positively correlated with the incidence of traumatic arthritis
of the ankle joint, and anatomic reduction of posterior
malleolus fracture is recommended.!

Haraguchi et al® conducted a pathological and
anatomical study on 57 patients with posterior malleolar
fracture, and according to the direction of posterior malleolar
fracture line shown in CT images of the articular surface of
the distal tibia, the posterior malleolar fracture was divided
into three types: type I (posterior oblique), accounting for

67%, with wedge fracture block and involving the posterior
external angle of the articular surface of the distal tibia; Type
II (medial extension), accounting for 19%, with the fracture
line extending from the fibular notch of the distal tibia to the
medial malleolus. The posterior malleolar mass of 9 cases was
divided into posterior external and posterior internal parts.
Type I1I (small shell or small piece stripping type), accounting
for 14%, was characterized by one or more small shell bone
segments at the distal posterior margin of the tibia. Studies
have shown that posterior or posteromedial ankle fractures
can be caused by external rotation of the talus or direct
impact against the talus. Some scholars believed that the
cases of posterior malleolar fracture involving the medial
posterior colliculus were consistent with the characteristics
of Haraguchi type II fracture.”*'* It was found that most of
these fractures were combined with talus dislocation or
subluxation, relatively large posterior malleolar fracture
mass, and poor functional prognosis.”® This type of fracture
is called a posterior pilon fracture. The typical posterior pilon
fracture is a coronal fracture involving the posterior colliculus
and even part of the anterior colliculus of the medial
malleolus. The posterior mass is usually split along the
sagittal plane into posterior and posterolateral parts, and the
posterolateral fracture is usually a collapse fracture.

Traditional medial and lateral approaches are mainly
used for the treatment of bilateral malleolus fractures. When
bilateral malleolus is combined with posterior malleolus
fractures, posterior structural exposure, fracture reduction
assessment, and internal fixation are restricted to a great
extent. Therefore, the traditional medial and lateral
approaches are more suitable for patients with small posterior
malleolus fractures and getting indirect reduction through
ligament pulling after reduction and fixation of internal and
lateral malleolus fractures. Many scholars currently use the
posterolateral, posterior medial, or combined approaches to
treat complex posterior malleolar fractures to fully expose
the fracture, facilitate surgical operation, and achieve
anatomical reduction and firm fixation.'¢

The conventional posterolateral approach is not good at
exposing the medial posterior malleolus fracture, and
requires the lateral floating or prone position, which
inconveniences the surgeon. As shown in the results of this
study, compared with the posterolateral approach alone, a
combination of posterior medial approach can effectively
expose and fix the posterior malleolus fracture, which can
shorten operation time and reduce intraoperative blood loss,
postoperative drainage volume and hospital stay. Meanwhile,
unified incision treatment of medial malleolus fracture is
quite simple and convenient, and the internal fixation
methods are beneficial to reduce postoperative pain, fracture
healing time, and full weight-bearing time. The internal
fixation methods include indirect reduction with
anteroposteric screw fixation, direct reduction with
anteroposteric screw fixation, and posterior support plate
fixation.We found that the posteromedial approach reduced
operative time, blood loss, and length of hospital stay,
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improved VAS and AOFAS scores, and resulted in faster
recovery.

In terms of internal fixation, hollow screw fixation is
suitable for a single small fracture block. However, during the
weight-bearing functional exercise of the affected limb, the
fracture end fixed by a hollow screw is vulnerable to bearing
large shear force in the longitudinal direction, resulting in a
cutting effect and easy to lead to the loosening of internal
fixation.”” Plate fixation is suitable for patients with large
fracture mass, strong shear force or serious osteoporosis. Liu
et al. believed that the injury mechanism of Haraguchi II
posterior malleolus fracture included axial stress and shear
force, which resulted in displacement and compression of
large posterior malleolus fracture blocks and, therefore, must
be fixed with supporting plates.' In this study, all the patients
were fixed with the supporting plate so they could begin
functional exercise earlier, which is conducive to the
functional recovery of the ankle joint and the repair of
articular cartilage.The posterior internal approach to this
type of fracture has its unique advantages and benefits the
patient.

There are several limitations to our study.This is a
retrospective study and the sample size is not sufficient. No
specific criteria for investigating postoperative results were
outlined during the study period, leaving the decision for
evaluation to the discretion of the resident or staff surgeon.
Follow-up studies we will increase the sample size and
summarize specific criteria to make the results more accurate.

CONCLUSION

Both the posterolateral approach and the posterior
medial approach can be used for the treatment of Haraguchi
type II posterior malleolar fracture with good efficacy and
safety. Compared with the posterolateral approach, the
posterior medial approach might cause less damage and
faster recovery.
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