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Abstract

Obijective: The objective of this study was to analyse and compare of the clinical effects of two surgical methods in the
treatment of Zhang-Hou fracture; Method: A total of 34 patients with Zhang-Hou fracture diagnosed in our hospital from
2020.08 to 2022.06 were reviewed. Among them, 17 patients were treated with tibial intramedullary nail internal fixation and
17 patients with traditional steel plate internal fixation. The blood loss, operation time, fracture healing time, excellent rate of
affected limb function and postoperative complications were compared between the two groups. Result: The operation time,
intraoperative blood loss and fracture healing time were shorter in the intramedullary nail group, and the excellent rate of limb
function in the intramedullary nail group was higher than that in the plate group 6 months after operation, but there was no
significant difference between the two groups 12 months after operation. All the patients in the intramedullary nail group
hadn’t serious complications after operation. Among the 17 patients in the plate group, 1 patient had wound infection and 1
patient had delayed fracture healing. Conclusion: In the clinical treatment of Zhang-Hou fracture, tibial intramedullary nail
internal fixation not only has the advantages of short operation time, less trauma and quick recovery after operation, but also
has better functional recovery of the affected limb and less postoperative complications. However, clinicians' learning curve of
tibial intramedullary nail internal fixation is relatively long.
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1. Introduction

Zhang-Hou fracture is composed of lower 1/3 spiral [1]. This kind of fracture is mostly due to the fixation of
fracture of the tibia combined with posterior ankle fracture  foot and ankle during exercise, and the lower limb contin-
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ues to move forward and rotates to the outside because of
inertia, resulting in spiral fracture of lower tibia. The frac-
ture of the posterior malleolus is mainly due to the avulsion
fracture caused by the traction of the inferior tibiofibular
ligament during exercise, or the fracture caused by the for-
ward force of the tibia and the shearing of the talus [2]. At
present, tibial intramedullary nail internal fixation and tra-
ditional steel plate internal fixation are mainly selected for
its fracture. In recent years, there are few reports about
Zhang-Hou fracture at home and abroad, and there is no
unified understanding of the clinical treatment of
Zhang-Hou fracture. Therefore, this study will explore the
comparison of the clinical effects of two surgical methods
in the treatment of Zhang-Hou fracture.

2. Information and Methods

2.1. General Information

A total of 34 patients with Zhang-Hou fracture diagnosed
in our hospital from 2020.08 to 2022.06 were reviewed.
Among them, 17 cases were treated with tibial intramedul-
lary nail internal fixation and 17 cases were treated with
traditional steel plate internal fixation. The preoperative
general data between the two groups was no significant
difference.

2.2. Inclusion Criteria and Exclusion Criteria

1) Inclusion criteria: clearly diagnosed as inferior tibial
1/3 spiral fracture and posterior malleolus independent
fracture; patients with fresh fracture; patients with uni-
lateral fracture.

2) Exclusion criteria: patients with open fracture; patients
with pathological fracture; old fracture (injury time>14
days); complicated with severe medical diseases or
lower limb dysfunction.

2.3. Surgical Methods

1) Internal fixation of tibial intramedullary nail: The sur-
geon rule out the contraindications of operation and
anesthesia according to the preoperative examination
of the patient. The patient is taken with supine position
after successful anesthesia and disinfected, paved ster-
ile sheet. We used three K-wires to fix the fracture of
posterior malleolus. The surgeon take about 3cm lon-
gitudinal incision in the patella, gradually separate
muscle, enter the articular cavity, drill into the K-wire
along the sleeve, confirm the entry point under the
perspective of the C-arm machine, pull out the K-wire,
place the guide needle, stop the guide needle at the
proximal end of the fracture, select and implant the

appropriate size interlocking intramedullary nail. The
fracture of posterior malleolus was fixed by hollow
nail. Suture the wound layer by layer and wrap it with
aseptic dressing.

2) Traditional plate and screw internal fixation: The
surgeon rule out the contraindications of operation
and anesthesia according to the preoperative exami-
nation of the patient. The patient is taken with supine
position after successful anesthesia and disinfected,
paved sterile sheet. The fracture of posterior malleo-
lus was fixed with K-wire and hollow nail was in-
serted percutaneously. The surgeon take the broken
end of the tibial fracture as the center, take the length
of the 15cm longitudinal incision, gradually separate
the muscle, expose the broken end of the fracture,
remove blood stasis, select the appropriate size of an-
atomical locking plate, screw in several locking
screws and cortical screws. Under the fluoroscopy of
C-arm machine, it is confirmed that the reduction ef-
fect is satisfactory and the position of plate and screw
is suitable. Suture the wound layer by layer and wrap
it with aseptic dressing.

2.4. Observation Index

1) Operative related indexes: operation time, fracture
healing time; intraoperative blood loss;

2) Excellent rate of functional recovery 6 months and 12
months after operation (evaluated according to
Johner-Wruhs scale of tibial effect);

3) Postoperative complications: wound infection, fracture
nonunion, internal fixation loosening and so on.

2.5. Statistical Method

The data were processed by SPSS26.0. The measurement
data were expressed by mean =standard deviation (x#s), and
the vertical sample t-test was performed between groups. The
paired t-test was performed within groups, and the counting
data was expressed as percentage (%). The P<0.05 indicates
that the difference is statistically significant.

3. Results

3.1. Comparison of Operation-Related Indexes
Between the Two Groups

The intraoperative bleeding in the intramedullary nail
group was less than that in the plate group, and the operation
time and fracture healing time in the intramedullary nail
group were significantly shorter than those in the plate group
(P <0.05). See Table 1.
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Table 1. Comparison of operation-related indexes among two groups of patients.

bleeding volume (ml)

Intramedullary nail group 102.2+13.2
Steel plate group 125.5414.0
t -5.004*

Note:*: P<<0.05

3.2. Comparison of the Excellent Rate of
Postoperative Function Between the Two
Groups

The postoperative functional scores of 17 patients in the
intramedullary nail group were excellent and the excellent
rate was 100%. Six months after operation, the functional
scores of 17 patients in the steel plate group were excellent
in 11 cases, good in 2 cases, poor in 4 cases, and the excel-
lent rate was 76.47%. The comparison was statistically sig-
nificant (x*=4.53, P=0.0332). 12 months after operation in
the steel plate group, 15 cases were excellent, 1 case was
good and 1 case was poor. The excellent and good rate was
94.12%, and the comparison was not statistically significant
(x*=1.03, P=0.310).

3.3. Postoperative Complications in Two
Groups

All the 17 patients in the intramedullary nail group hadn’t
complications such as wound infection and nonunion, while
in the plate group, there were 1 patient with wound infection
and 1 patient with delayed fracture healing.

4. Discussion

Zhang-Hou fracture was proposed by academician Zhang
Yingze and Professor Hou Zhiyong in the third Hospital of
Hebei Medical University. Because the posterior malleolar
fracture is not connected with the tibial fracture line, it will
lead to the missed diagnosis of posterior malleolar fracture
[3]. The main reason of the missed diagnosis is that clini-
cians are inexperienced or neglect the examination of poste-
rior malleolus fracture. At present, the clinical treatment of
Zhang-Hou fracture is mainly tibial intramedullary nail in-
ternal fixation and traditional steel plate internal fixation.
The traditional steel plate internal fixation requires open re-
duction [4-7] and periosteum peeling off [8], which destroys
the blood flow of the broken end of the fracture and soft tis-
sue, increases the risk of postoperative wound infection and
delays the fracture healing time. The tibial intramedullary
nail internal fixation didn’t destroy the blood supply and soft

Operation time (min)

Fracture healing time (w)

105.949.0 15.6+.2
135.442.9 17.5#.5
-7.706* -4.004*
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tissue around the fracture [9, 10], and the fixation was relia-
ble [11], which reduced the occurrence of postoperative
complications. And the intramedullary nail has better bio-
mechanical advantages [12, 13], which makes the functional
recovery of the affected limb faster [14].

In this study, the operation time, intraoperative blood loss
and fracture healing time in the intramedullary nail group
were less than those in the steel plate group, indicating that
the tibial intramedullary nail had less trauma and faster re-
covery after operation. There was no significant difference in
the functional evaluation of the affected limb between the
intramedullary nail group and the steel plate group 12
months after operation, indicating that better functional re-
covery of the affected limb could be achieved in the two
groups in the long term. 6 months after operation, the func-
tional evaluation of the affected limb in the intramedullary
nail group was better than that in the steel plate group,
mainly because the patients in the steel plate group were
unable to exercise in the early stage after operation, which
affected the functional exercise of the affected limb. 17 pa-
tients in the intramedullary nail group had no serious com-
plications after operation. 1 patient with wound infection and
1 patient with delayed bone healing occurred in the steel
plate group, mainly because the operation of steel plate in-
ternal fixation was traumatic and destroyed the blood flow
around the fracture.

In the clinical treatment of Zhang-Hou fracture, com-
pared with traditional plate internal fixation, tibial in-
tramedullary nail internal fixation has the advantages of
shorter operation time, less trauma, faster postoperative
recovery and less complications [15]. However, clinicians'
learning curve of tibial intramedullary nail internal fixation
is relatively long.

5. Conclusion

In the clinical treatment of Zhang-Hou fracture, tibial in-
tramedullary nail surgery has advantages such as short sur-
gical time, minimal intraoperative trauma, fast postoperative
recovery, and fewer complications, which are worthy of
clinical promotion and application.
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