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Purpose: To evaluate the efficacy of closed reduction on the humeroradial joint in the treatment of Bado
type I, II and III fresh Monteggia fractures in children and investigate the effect of clinical factors,
including Bado classification, age and time of treatment on the success rate of closed reduction.
Methods: We retrospectively studied the data of children <10 years old with fresh Monteggia fractures
(injury within two weeks) treated by manual reduction with plaster immobilization from January 2014 to
April 2019. All patients were followed up in the outpatient department every two weeks for 4—6 weeks
until plaster removal and then 3, 6 and 12 months. Online or telephone interview was provided for some
inconvenient patients after 6 months. Mackay criteria were used to evaluate the clinical effect. Radio-
graphic data were collected and reviewed to assess the reduction of the humeroradial joint. Function of
the elbow joint and forearm was evaluated and risk factors related to the failure of reduction were
assessed. The successful manual reduction was analyzed from three aspects, respectively Bado fracture
type (I, II, IlI), patient age (<3 year, 3—6 years, >6 years) and time interval from injury to treatment (group
A, <1 day; group B, 1-3 days; group C, >3 days).
Results: Altogether 88 patients were employed in this study, including 58 males (65.9%) and 30 females
(34.1%) aged from 1 to 10 years. There were 29 cases (33.0%) of Bado type I Monteggia fractures, 16
(18.2%) type 1l and 43 (48.7%) type Ill. Successful manual reduction was achieved in 79 children (89.8%) at
the last follow-up. The failed 9 patients received open surgery. Mackay criteria showed 100% good-
excellent rate for all the patients. The success rate of manual reduction was 89.7%, 87.5% and 90.7% in
Bado type I, Il and III cases, respectively, revealing no significant differences among different Bado types
(x* = 0.131, p = 0.937). Successful closed reduction was achieved in 13 toddlers (13/13, 100%), 38 pre-
school children (28/42, 90.5%) and 28 school-age children (28/33, 84.8%), suggesting no significant dif-
ference either (x° = 2.375, p = 0.305). However time interval from injury to treatment showed that
patients treated within 3 days had a much higher rate of successful manual reduction: 67 cases (67/71,
94.4%) in group A, 10 cases (10/11, 90.9%) in group B, and 2 cases (2/6, 33.3%) in group C (x° = 22.464,
p < 0.001). Fisher's test further showed significant differences between groups A and C (p = 0.001) and
groups B and C (p = 0.028).
Conclusion: Closed reduction is a safe and effective method for treating fresh Monteggia fractures in
children. The reduction should be conducted as soon as possible once the diagnosis has been made.

© 2020 Chinese Medical Association. Production and hosting by Elsevier B.V. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction

Monteggia fracture’! > is defined as a fracture of the ulna with
dislocation of the humeroradial joint, which commonly occurs in
children and adolescents. It accounts for approximately 0.8% of all
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fractures in children.*> Missed diagnosis is common in regard to
Monteggia fractures®’ and the rate is reported to be 16%—33% in
some studies.® 9 Missed diagnosis usually leads to serious com-
plications and deformities and complicates its treatment. Accord-
ing to the injury mechanism and direction of the dislocated radial
head, Bado classified Monteggia fractures into four types:
Bado I-IV. Letts further divided the Bado type | Monteggia fractures
into three subtypes according to different fracture sites of the ulnar,
respectively IA, IB and IC."" Also according to the location of the
ulnar fracture, Jupiter divided Bado II fractures into four subtypes:
1A, 1IB, IIC and IID."

Closed manual reduction is the first choice for fresh Monteggia
fractures, but the principle of manual reduction has not reached a
consensus, and it is still a debated point whether the deformity at
the ulnar fracture site should be specially treated. The injury
mechanism of a Bado IV fracture is complicated, as there are
concomitant fractures in the radius and ulna. Therefore, manual
reduction would not be suitable for Bado IV fractures because there
would be no bone to firmly support the forearm. Furthermore, Chen
et al.”® found that the success rate of manual reduction on Bado IV
fractures was relatively low; therefore, surgical method was
preferred for such injuries.

In the present study, children with fresh Monteggia fractures
treated by manual reduction with plaster immobilization in our
hospital were reviewed. The curative effect was observed and
analyzed to evaluate the efficacy of this treatment strategy and
investigate the influencing clinical factors on the success rate of
closed reduction.

Methods
Inclusion and exclusion

This retrospective study was conducted at Children's Hospital of
Chongqging Medical University, China from January 2014 to April
2019 and has been approved by the institutional review board of
the hospital (Approval No. 241/2019). The inclusion criteria were:
(1) children between 0 and 10 years of age; (2) children diagnosed
with fresh Monteggia fracture in our hospital or other hospitals
within 2 weeks after injury; and (3) treated by manual reduction
with plaster immobilization in our hospital. The patients' clinical
and radiographic data were analyzed. Exclusion criteria were: (1)
children with multiple fractures in other parts of the limb and
functional deficit; (2) interval from injury to treatment of more
than 2 weeks; (3) fracture with concurrent vascular or nerve injury;
(4) open fractures; (5) pathological fractures; (6) Bado type IV
Monteggia fractures; and (7) congenital radial head dislocation.

Grouping

Analysis of the success of manual reduction was conducted
based on Bado fracture types (I, II, III), patient age (toddler period,
<3 years; preschool period, 3—6 years; school period, >6 years) and
time interval from injury to treatment (group A, <1 day; group B,
1-3 days; group C, >3 days).

Treatment

The injury history was carefully collected in the outpatient
department. All patients underwent anteroposterior and lateral
plain films of the affected forearm and elbow joint. The way to treat
Monteggia fractures is by simple manual reduction of the humer-
oradial joint and plaster external fixation. The displacement and
angulation of the residual ulnar fracture is no greater than that with
any other treatments.

The manipulation of reduction and immobilization varied based
on different Bado classification types: patients with Bado I and
Bado III fractures were immobilized in supine position. The assis-
tant stood on the same side as the affected limb and held the upper
arm, and then performed shoulder joint abduction and elbow joint
flexion of the affected limb. The operator held the wrist and pulled
the forearm, and when the muscle was relaxed (approximately
5 min), a force was applied with the thumb, of which the direction
was opposite to the dislocation of the radial head. After reduction,
the forearm was immobilized in supine position using a plaster, and
the elbow joint was fixed at >90°.

On the contrary, for the treatment of Bado II fractures, during
the process of limb extension, reduction, and forearm pronation,
the operator pushed the radial head forward with the thumb from
the back and outside, and the elbow joint was fixed in the extended
position after reduction. One week later, the elbow joint was fixed
at 90°.

After manipulation, all patients underwent an X-ray examina-
tion. A computed tomography or magnetic resonance imaging was
necessary only when it was difficult to accurately evaluate the
relationship of the humeroradial joint on X-ray films.'

The key points®!>!6 of the successful cases of manual reduction
can be concluded as follows: (1) the resistance of humeroradial
joint movement was reduced; (2) the movement range of the elbow
was restored; (3) the reduction of the humeroradial joint could be
maintained; and (4) the reduction of the humeroradial joint was
showed in the anatomical position on radiological images. If the
first manual reduction failed and swelling of the forearm was not
obvious, reduction could be tried again under local anesthesia.
However, if the swelling of the forearm was obvious, mannitol and
other treatment could be given. After the swelling of the forearm
subsided, manual reduction could be done under local anesthesia
as soon as possible. If reduction of the humeroradial joint failed or
cannot be maintained, surgical treatment should be chosen."” In
principle, manual reduction should not be performed more than
three times.'®

Follow-up and outcome assessment

All patients were followed-up at the outpatient department of
Children's Hospital of Chongqing Medical University regularly:
every two weeks for 4—6 weeks to check and change the plaster
and then the plaster was removed and patients were encouraged to
do exercises. Thereafter patients were followed up at 3 months, 6
months and 1 year. For patients inconvenient to go the outpatient
department, online or telephone follow-up was provided 6 months
after manual reduction. During the follow-up visits, external fixa-
tion was changed when the swelling of the forearm decreased or
the external fixation became loose. The relationship of the
humeroradial joint was closely monitored using imaging exami-
nations. The Mackay evaluation standard of elbow joint function
was ]L;SGd to evaluate the functional status at the last follow-up
visit.

Statistical analysis

SPSS 20.0 (version 17.0, SPSS Inc, Chicago, IL) software was used
to perform all the statistical analyses. Correlations between the
success rate of closed reduction and the Bado classification, age and
time interval from injury to treatment was tested individually using
the Chi-square test. Fisher's test was adopted between each two
groups at the test level of « = 0.05 when the difference was sta-
tistically significant. The results of the Mackay criteria used to
evaluate the efficacy of manual reduction in children at the last
follow-up were expressed as excellent and good rates.
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Results

Eighty-eight patients were enrolled in this study. There were
58 males (65.9%) and 30 females (34.1%), from 1 to 10 years of
age, mean 4.8 years. The follow-up period in the clinic ranged
from 6 to 15 months, mean 8.6 months. The longest follow-up
online by WeChat or QQ or telephone was 60 months. Bony
union was obtained in all the cases, and no one suffered from re-
dislocation of the humeroradial joint during the follow-up
period.

Among the 88 patients, 79 (89.8%) were successfully treated by
manual reduction. The failed 9 cases finally underwent open
reduction and achieve satisfactory closed reduction. Table 1 shows
the general information of the two groups. The Mackay evaluation
standard of elbow joint function showed 100% good-excellent rate
for both manual reduction patients and surgery patients. None of
them had poor results (Table 1).

Manual reduction based on Bado classification

Fracture type distribution showed that 29 cases (33.0%) were of
Bado type I, 16 (18.2%) type II and 43 (48.7%) type IIl. Successful
manual reduction was achieved in 26 cases of type I, 14 type Il and
39 type IIl. Bado type Il Monteggia fracture had the best success
rate of manual reduction, but no statistically significant result was
revealed among different Bado types (x° = 0.131, p = 0.937), as
shown in Table 2.

Table 1
General information of the 88 patients based on manual reduction result.

Manual reduction based on age

There were 13 cases (14.8%) in toddler period, 42 (47.7%) in
preschool period and 33 (37.5%) in school period. Toddler period
patients had the best success rate of manual reduction (13/13, 100%).
But no statistically significant result was revealed among different
age groups either (x° = 2.375, p = 0.305), as shown in Table 3.

Manual reduction based on time interval from injury to treatment

Seventy-one patients (80.7%) were treated within one day after
injury (group A),11 (12.5%) within 3 days (group B) and 6 (6.8%) within
14 days (group C). Group A had the best rate of manual reduction
(94.4%), followed by group B (90.9%) and group C (33.3%). The differ-
ence was statistically significant (y° = 22.464, p < 0.001) among
different time intervals from injury to treatment, as shown in Table 4.

We also tested the difference in the success rate of manual
reduction between any two groups using Fisher's test. There was no
significant difference between groups A and B, but there were
significant differences between groups A and C (p = 0.001) and
groups B and C (p = 0.028) (Table 4).

A typical case

A typical case of Bado IIl Monteggia fracture in a six-year-old girl
is shown in Fig. 1. The patient fell down over an outstretched arm
and was sent to out hospital 3 h after the injury. Bado IIl Monteggia

Manual reduction Location Gender Mean age Mean injury to treatment Mean follow-up Elbow joint function®
Left Right Male Female (vears) (days) (months) Excellent Good

Success (n = 79) 39 (49.4) 40 (50.6) 53 (67.1) 26 (32.9) 47 1.2 8.1 73 (92.4) 6 (7.6)
Failure (n = 9) 5 (55.6) 4 (44.4) 5 (55.6) 4 (44.4) 5.9 43 12.7 7(77.8) 2(22.2)

Data are expressed as n (%) except for mean age, injury to treatment and follow-up.
¢ The elbow joint function was assessed by the Mackay evaluation standard.

Table 2

Success rate among different Bado classification types (n = 88).
Bado type Total cases Success, n (%) Failure, n (%) Rate of success (%) ¥ value p value
1 29 26 (89.7) 3(10.3) 89.7 0.131 0.937
1l 16 14 (87.5) 2(12.5) 875
m 43 39(90.3) 4(9.7) 90.7

Table 3

Success rate among different age groups (n = 88).
Age (years) Total Success, n (%) Failure, n (%) Rate of success (%) ¥ value p value
<3 13 13 (100.0) 0(0) 100 2.375 0.305
3-6 42 38 (90.5) 4(9.5) 90.5
>6" 33 28 (84.8) 5(15.2) 84.8
2 All the included patients were <10 years old.

Table 4

Success rate among time intervals from injury to diagnosis.
Time interval from injury to treatment (day) Total Success Failure Rate of success (%) ¥ value p value
<1 (group A) 71 67 (94.4) 4 (5.6) 94.4 22.464 <0.001
1-3 (group B) 11 10 (90.9) 1(9.1) 90.9
>3 (group C)* 6 2(33.3) 4 (66.7) 333

Note: Fisher's test showed significant differences between groups A and C (p = 0.001) and groups B and C (p = 0.028).

2 Only patients treated within 14 days were included in this study.
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fracture was diagnosed. She underwent manual reduction of the
humeroradial joint successfully. At 6 months after injury, the radial
head was stable in all positions on plain radiography, and the pa-
tient had no pain and a full range of motion.

Discussion

There are two procedures for the treatment of Monteggia frac-
tures: closed reduction and surgical treatment. Manual reduction is
the top choice for the treatment of fresh Monteggia fractures in
children because it is simple, effective, non-invasive, economical
and thus easily accepted by parents and patients. Regarding the
principle of manual reduction, three different views are currently
debated. (1) The first view is that the ulnar fracture should be
reduced by manipulation first, and then the humeroradial joint can
be spontaneously reduced.'® Some doctors think that the ulna is the
rotating axis of the forearm, and that reduction of the ulna could
make it easier to reduce the humeroradial joint. (2) The second
view is that the humeroradial joint should be reduced first, and
then the ulnar deformity is treated.'* Doctors believe in this view
think that the ulnar fracture might spontaneously reduce in part
with the reduction of the humeroradial joint. (3) The last view is
that the type of ulnar fracture decides which method should be
used. If the ulnar fracture is a greenstick fracture with an angulation
deformity, the ulnar deformity should be corrected first, and then
the humeroradial joint can be spontaneously reduced; if the ulnar
fracture is a displaced fracture, the humeroradial joint should be
reduced first, and the force line of the ulna can be largely corrected
after the reduction of the humeroradial joint. Surgical treatment
should be introduced to patients as soon as manual reduction fails
or in cases of chronic Monteggia fracture.

It is widely believed that ulnar fracture should obtain anatom-
ical restoration in order to maintain the stability of the humeror-
adial joint by the way of K-wire, Orthofix, steel plate or elastic nail
to fix the ulna.>'®?° In this study, 79 of the 88 children were

successfully treated with manual reduction of the humeroradial
joint, and the residual deformity of the ulnar fracture was not
specially corrected. The overall success rate was 89.8% and no re-
dislocation was found during follow-up. The success rate was re-
ported to be 95.4% (61/65) in Yuan et al's study,?' 96.2% (50/52) in
Zhao et al's study®? and 87.7% (57/65) in Liu and Guo's study”>; in
all of these studies, the ulnar fracture was specially corrected. No
great difference was revealed among these success rates.

The good-excellent rate of the elbow joint at the last follow-up
was 100%. The key points of this study can be concluded as follows:
(1) The radius maintained the length of the forearm after reduction
of the humeroradial joint. With the traction of the soft tissue be-
tween the radius and ulna, the ulnar deformity spontaneously
reduced in part. (2) The younger the children, the stronger the
ability of bone remodeling. The strong bone healing and remodel-
ing ability in children could correct the remaining displacement
and angulation of the ulnar fracture. (3) In order to accurately
evaluate the relationship of the humeroradial joint, all patients
underwent an X-ray examination and/or computed tomography or
magnetic resonance imaging after manipulation. And (4) for all the
patients, it took 4—6 weeks for the ulnar fracture to heal before the
external fixation was removed and elbow flexion and extension
was performed. Compared to other treatment methods, this simple
method was not only easy to perform, but could also reduce the
pain during reduction of the ulnar fracture and the possibility of a
secondary injury. Moreover manual reduction could reduce the
economic burden of the family, without a surgical incision or
hospitalization.

The results of this study suggested that there is no significant
correlation between the success rate of manual reduction and

Bado classification. As we all know, Bado classification is based on
the direction of the dislocated radial head, instead of the severity
of actual injury, so it cannot judge the prognosis.”” We believe
that this is why manual reduction will not be affected by Bado
types.

Fig. 1. (A—C) Anteroposterior and lateral plain films including the elbow joint. (A) Before manual reduction, the fracture occurred at the left proximal ulna, and the radial head was
anterolaterally dislocated. (B) After manual reduction, the dislocated humeroradial joint was partly reduced and the deformity at the fracture site of the proximal ulna had been
corrected. (C) The humeroradial joint was stable in any position at 6 months after manual reduction. (D—F) Six-month follow-up images. (D) The elbow range of motion was
extension to 0°, flexion to 130°. (E and F): The forearm range of motion was supination to 90°, and forearm pronation to 90°.
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Analysis of success rate of manual reduction based on age also
revealed no significant difference. This may be because that the
children in this study were all pre-pubescent (<10 years old), and
the strong bone healing and remolding ability could correct the
residual ulnar deformity. By further increasing the number of
adolescent cases, further studies can be conducted to observe the
correlation between the success rate of manual reduction and age.

The relationship between the success rate of reduction and the
time interval from injury to conservative treatment has rarely been
reported. In this study, the success rate of closed reduction was 94.4%
ingroup A (<1 day), 90.9% in group B (1—3 days), and 33.3% in group C
(3—14 days). The results suggested that the success rate of manual
reduction treatment is much higher within 3 days after injury (group
Avs. group C, p=0.001, group B vs. group C, p=0.028). The most obvious
swelling of soft tissue is seen on the third day after injury.’*?> The
swelling of soft tissue would hinder the reduction of the humeror-
adial joint. At the same time, the repair of the joint capsule, ligaments
and other soft tissues around the elbow joint would increase the
amount of fibrous connective tissue and further hinder the reduction.
Therefore, once a fresh Monteggia fracture is diagnosed, manual
reduction should be introduced as soon as possible.

Above all, manual reduction of the humeroradial joint for the
treatment of type I-III fresh Monteggia fractures in children is safe
and effective. We should note that manual reduction needs to be
introduced as soon as diagnosis has been made. The disadvantage
of this study is that the sample size is small. More high-quality,
multi-center, large-sample trials are required.

Funding

This study was supported by the Key Project of Chongqing
Health Planning Commission of Research Fund (No.
2019ZDXM047), Chongqing science and technology commission
basic and frontier exploration general project (No. cstc2018jcy-
jAX0259) and Yuzhong science and technology commission basic
and frontier exploration general project (No. 20180115).

Ethical Statement

The current research protocol was approved by the Institutional
Review Board of Children's Hospital of Chongqing Medical Uni-
versity (Approval No. 241/2019). And the requirement for informed
consent was waived given the retrospective design of the study.
Acknowledgements

We thank Dr. Hai Zhou for providing some cases. We thank Dr.
Jun Wu for providing insightful discussions about the manuscript.
Declaration of Competing Interest

The authors declared no competing interest.

References

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

. Rehim SA, Maynard MA, Sebastin SJ, et al. Monteggia fracture dislocations: a

historical review. | Hand Surg Am. 2014;39:1384—1394. https://doi.org/
10.1016/j.jhsa.2014.02.024.

. Liu W, Sui X, Ye L, et al. Ultrasonographic evaluation of radial nerve injuries

associated with pediatric chronic Monteggia lesions. Muscle Nerve. 2019;59:
326—330. https://doi.org/10.1002/mus.26376.

. Chen BS, Wang Q, Shen Y. Surgical treatment of pediatric acute Monteggia

fracture with radial nerve injury. J Clin Pediatr Surg. 2019;18:136—140. https://
doi.org/10.3969/j.issn.1671-6353.2019.02.013.

. Wei AL, Liu SQ, Tao HY. Classification and treatment of Monteggia fracture in

children. J Practical Orthop.
j.issn.1008-5572.2004.01.008.

2004;10:17—19.  https://doi.org/10.3969/

. Bae DS. Successful strategies for managing Monteggia injuries. J Pediatr Orthop.

2016;36:567—S70. https://doi.org/10.1097/BP0.0000000000000765.

. Abood AA, Mgller-Madsen B, Rahbek O. Monteggia fractures in children can be

overlooked. Ugeskr Laeger. 2015;177:36—37.

. Zhu WW, Ye WS, Zhang BH, et al. Observation of the curative effect of single

elastic intramedullary nail internal fixation on fresh Monteggia fracture in
children. Zhejiang Med J. 2019;41:937—946. https://doi.org/10.12056/
j.issn.1006-2785.2019.41.9.2018-1770.

. Yao CJ, Duan CW, Wang ZH. Analysis of missed diagnosis of Bado Il Monteggia

fracture in children. Med Forum. 2014;10:1352—1353.

. Jie Q, Li BZ, Zhong 1], et al. Treating adductor type of Monteggia by manual

reduction plus plaster external fixation. Clin J Chin Med. 2018;10:27—29.
https://doi.org/10.3969/j.issn.1674-7860.2018.04.013.

Yang YT, Yin RF, Wang MS, et al. Diagnosis and treatment of old Monteggia
fracture in children. Orthop J China. 2017;25:1483—1485. https://doi.org/
10.3977/j.issn.1005-8478.2017.16.09.

Li ZL, Liang BS. Progress on treatment of missed Monteggia fracture in children.
Int | Orthop. 2011;32:173—175. https://doi.org/10.3969/j.issn.1673-
7083.2011.03.012.

Jupiter JB, Lehovic SJ, Ribbons W, et al. The posterior Monteggia lesion. ] Orthop
Trauma. 1991;5:395—402. https://doi.org/10.1097/00005131-199112000-
00003.

Chen H, Li M. Treatment and long-term follow-up of fresh Bado type IV
Monteggia fracture. Med Inform. 2018;31:182—184. https://doi.org/10.3969/
j.issn.1006-1959.2018.09.061.

Ren DS, Yun Hong, Wang BL, et al. Analysis of causes of misdiagnosis and
treatment of Monteggia fracture in children. Chin J Bone Joint Injury. 1997;12:
51-52.

Li HM, Liu X]. Manual reduction of children's Monteggia fractures associated
with anterior interosseous nerve injury. China J Orthop Traumatol. 2014;27:
862—865. https://doi.org/10.3969/].issn.1003-0034.2014.10.015.

Lian HK, Huang JC, Zhang JY, et al. Observation on the new classification of
Monteggia fracture and its clinical therapeutic effect under guidance. Chin J
Shoulder Elbow Surg (Electronic Edition). 2013;1:24—30. https://doi.org/
10.3877/cma.].issn.2095-5790.2013.01.006.

Mackay I, Fitzgerald B, Miller JH. Silastic replacement of the head of the radius
in trauma. J Bone jJoint Surg Br. 1979;61:494—497.

Agarwal A. Type IV Monteggia fracture in a child. Can J Surg. 2008;51:E44—E45.
Ramski DE, Hennrikus WP, Bae DS, et al. Pediatric Monteggia fractures: a
multicenter examination of treatment strategy and early clinical and radio-
graphic results. J Pediatr Orthop. 2015;35:115—120. https://doi.org/10.1097/
BP0.0000000000000213.

Azar FM, Beaty JH, Canale ST. Fracture and dislocation in children. In: Tang PF,
Wang Yan, Lu SB, eds. Campbell's Operative Orthopaedics. thirteenth ed. Beijing:
Peking University Medical Press; 2018:1371—-1376.

Yuan RX, Dong Xia. Manual reduction and splint for 65 cases of Monteggia
fracture in children. Chin J Tradit Med Traumatol Orthop. 2014;22:50—51.
Zhao YL, Ding XF, Zhao JM, et al. Diagnosis and treatment of fresh Monteggia
fracture in children. J Guangxi Med Univ. 2015;2:117—118. https://doi.org/
10.16190/j.cnki.45-1211/r.2015.02.035.

Liu ZQ, Guo Y. Treatment of Monteggia fracture in children by manual reduc-
tion. China ] Orthop Traumatol. 2002;15:219. https://doi.org/10.3969/
j.issn.1003-0034.2002.04.030.

Zhen QY, Fei WY, Yang WT. Nursing care of limb swelling in patients with limb
fracture. J Nursing Sci. 2016;31:17—19. https://doi.org/10.3870/j.issn.1001-
4152.2016.12.017.

Fu XL. Clinical effects of hydrogel clod patch in adjuvant treatment of
acute swelling fracture. Nurs | Chin People's Liberation Army. 2012;29:
25-27.


https://doi.org/10.1016/j.jhsa.2014.02.024
https://doi.org/10.1016/j.jhsa.2014.02.024
https://doi.org/10.1002/mus.26376
https://doi.org/10.3969/j.issn.1671-6353.2019.02.013
https://doi.org/10.3969/j.issn.1671-6353.2019.02.013
https://doi.org/10.3969/j.issn.1008-5572.2004.01.008
https://doi.org/10.3969/j.issn.1008-5572.2004.01.008
https://doi.org/10.1097/BPO.0000000000000765
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref6
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref6
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref6
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref6
https://doi.org/10.12056/j.issn.1006-2785.2019.41.9.2018-1770
https://doi.org/10.12056/j.issn.1006-2785.2019.41.9.2018-1770
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref8
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref8
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref8
https://doi.org/10.3969/j.issn.1674-7860.2018.04.013
https://doi.org/10.3977/j.issn.1005-8478.2017.16.09
https://doi.org/10.3977/j.issn.1005-8478.2017.16.09
https://doi.org/10.3969/j.issn.1673-7083.2011.03.012
https://doi.org/10.3969/j.issn.1673-7083.2011.03.012
https://doi.org/10.1097/00005131-199112000-00003
https://doi.org/10.1097/00005131-199112000-00003
https://doi.org/10.3969/j.issn.1006-1959.2018.09.061
https://doi.org/10.3969/j.issn.1006-1959.2018.09.061
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref14
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref14
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref14
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref14
https://doi.org/10.3969/j.issn.1003-0034.2014.10.015
https://doi.org/10.3877/cma.J.issn.2095-5790.2013.01.006
https://doi.org/10.3877/cma.J.issn.2095-5790.2013.01.006
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref17
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref17
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref17
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref18
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref18
https://doi.org/10.1097/BPO.0000000000000213
https://doi.org/10.1097/BPO.0000000000000213
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref20
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref20
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref20
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref20
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref21
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref21
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref21
https://doi.org/10.16190/j.cnki.45-1211/r.2015.02.035
https://doi.org/10.16190/j.cnki.45-1211/r.2015.02.035
https://doi.org/10.3969/j.issn.1003-0034.2002.04.030
https://doi.org/10.3969/j.issn.1003-0034.2002.04.030
https://doi.org/10.3870/j.issn.1001-4152.2016.12.017
https://doi.org/10.3870/j.issn.1001-4152.2016.12.017
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref25
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref25
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref25
http://refhub.elsevier.com/S1008-1275(20)30118-8/sref25

	Clinical effect of manual reduction of humeroradial joint in the treatment of type Ⅰ–Ⅲ fresh Monteggia fracture in children
	Introduction
	Methods
	Inclusion and exclusion
	Grouping
	Treatment
	Follow-up and outcome assessment
	Statistical analysis

	Results
	Manual reduction based on Bado classification
	Manual reduction based on age
	Manual reduction based on time interval from injury to treatment
	A typical case

	Discussion
	Funding
	Ethical Statement
	Acknowledgements
	Declaration of Competing Interest
	References


