Distal 3rd Diaphysial Fracture of Humerus Fixed with DCP Using Posterior
Approach- The Assessment of the outcome

Abstract: Objectives: The effectiveness of open reduction and DCP fixation combined with or
without autogenous bone grafting by posterior midline approach was assessed in the treatment
of distal third diaphyseal humeral fractures. Methods: 33 patients (24 men, 9 women; mean age
37 years; range 20 to 60 years) were operated on for humeral nonunion, comminuted fractures
or early failure of conservative treatments. The study was carried out at Dhaka Medical College
Hospital, Dhaka from July 2005 to December 2006. Results: Union was achieved in all the
patients after a mean of 17 weeks (range 14 to 26 weeks). Deep infection, nonunion, malunion,
implant failure, or permanent nerve injury did not occur in any of the patients. Two patients had
transient radial nerve palsy. Four patients developed superficial infections. All patients were
relieved pain postoperatively. Functional outcome was excellent in all cases & good in 16
patients which constituted 87% satisfactory results. Functional results improved significantly
postoperatively than the preoperative one (p<0.001). Shoulder range of motion was excellent in
20 patients. Elbow range of motion was excellent in 21 patients and moderate in 7 patients.
Conclusion: Treatment with open reduction and DCP fixation by posterior approach combined
with or without autogenous bone grafting is a safe and effective option in distal third humeral
fractures, particularly in cases without infection or any bony or neurovascular defect.

Introduction:

Distal humerus fractures are difficult to treat because they are so complicated. The shaft of the
humerus is fractured often, accounting for 1-3% of all fractures [1, 2]. Humeral shaft and extra-
articular supracondylar humerus fractures in adults comprise 16%of humeral shaft and 10 % of
distal humerus fractures [3]. Most of these are either simple spiral diaphyseal fractures or are
complicated by extension into the articular surface.

Non-operative treatments such as hanging casts, functional braces, Velpeau dressing, coaptation
splints, and abduction casts produce excellent results in humerus shaft fractures, which are
unique among all long bone fractures [4,5]. The tolerance of malunion in the humerus
contributes to good functional results in these fractures. All fractures, however, are not amenable
to conservative treatment. Open fractures, segmental fractures, pathological fractures, fractures
associated with vascular injuries, bilateral humerus fractures, polytrauma, radial nerve palsy after
fracture manipulation, neurological loss after penetrating injuries, fractures with unacceptable
alignment, and failure of conservative treatment are all indications for operative treatment of
humeral shaft fractures [2]. Non-operative treatment necessitates a lengthy period of
immobilization, which increases the patient's risk of shoulder joint stiffness and annoyance [6].
In addition, non-union after conservative treatment of these fractures occurs in up to 10% of
patients, and management of this condition can be problematic [7,8].



There is a rising interest in using surgical methods to treat even mild humeral shaft fractures in
order to minimize these complications and allow for earlier mobilization and return to work [9].
The use of a dynamic compression plate (DCP) or an interlocking nail is the most common
operating approach (ILN). Among various modalities of surgical treatment Dynamic
Compression Plate fixation remains the 'gold standard' according to Farragos, Schemitsch &
Mckee [10]. Compression plating is a classical method [11]. In selected patients of the humeral
shaft fractures, is a preferred method because of its high success rate when used by simultaneous
autogenous cortieocancellous grafting. Though plating requires an extensive exposure with
stripping of soft tissues from the bone, it permits excellent reduction and fixation and has the
advantage that it does not interfere with elbow and shoulder function [12], Open reduction and
internal fixation of distal humeral shaft fracture provides good clinical result and should be
carried out aiming for an early postoperative functional treatment [13]. Dynamic compression
plate gives additional advantage of fixing the fragments putting the screw obliquely up to 45° if
necessary due to its special design of holes. This ensures holding the comminuted fragments
rigidly.

There is considerable interest in using the humeral intramedullary nail to treat this fracture as a
result of recent technological developments and the success associated with nailing in other long
bone fractures. The ILN method is less invasive, and the implant's biomechanics and load-
sharing capabilities are improved. Fractures treated with ILN have a better likelihood of healing
since there is no periosteal stripping and the reaming acts as an autograft. IM nail fixation was
reported to achieve 100% union rate in the previous study [14]. The relative stability of the IM
nail has been reported to have various advantages, including less soft tissue dissection and the
capacity to deliver appropriate reduction. However, it has a number of disadvantages, including
less perfect reduction with a higher risk of distraction, inability to remove interpositional
nonunion tissue, increased risk of radial nerve injury due to inability to visualize the nerve, and
technical difficulty passing the guide rod, which may injure the soft tissue around the shoulder
joint.

Objective:

The aim of this study was to assess the results of open reduction and DCP fixation with or
without autogenous grafting by posterior approach in the treatment of fracture lower third of
humeral diaphysis.

Materials and methods:

Study design: This was an interventional study (quasi experimental type).
Place of the study: The study was carried out at Dhaka Medical College Hospital, Dhaka.
Study period: This study was conducted from July 2005 to December 2006.



Study population: Patients with clinical and radiological evidence of fracture distal third of
humeral shaft who attended at the OPD or emergency dept. of DMCH.

Sample size: Thirty-three patients with fracture of distal third humeral shaft were selected
consecutively. Cases were diagnosed on clinical and radiological basis at the outpatient or
emergency department of Dhaka Medical College & Hospital. Two patients were lost during
follow up, before the measurement of final outcome. They were excluded from the final
evaluation of the functional outcome. The remaining 31 were available for follow up for a period
of 6 to 8 months.

Inclusion criteria:
« Adult patients of age between 18 years to 60 years of either sex.
* Closed Fracture located at the distal third of humeral diaphysis.

Exclusion criteria:
« Skeletally immature patients and the patients of age over 60 years.
* Open fractures.
» Pathological fractures
 Patients who were unable to cooperate the assessment of function because of head
injuries or other causes (senility, neurotic etc.).

Data collection: Data were collected with a pre-tested, structured questionnaire containing
history, clinical & laboratory examination findings.

Statistical analysis: Data were processed and analyzed using computer software SPSS
(statistical Package for Social Sciences) version 11.5. The test statistics used to analyze the data
were descriptive statistics, Wilcoxon Signed Rank Test and one-tailed Z-test. The data presented
on categorical scale were expressed as frequency and corresponding percentage, while the
quantitative data were presented mean and standard deviation (SD) from the mean. Comparison
between preoperative and postoperative data (according to Modified Constant and Murley
scoring system) were done using Wilcoxon Signed Rank Test. Post operative final outcome was
evaluated using Z-test. ANOVA statistics was used to compare the time interval among the types
of cases. For all analyses level of significance was set at 0.05 and p-value < 0.05 was considered
significant.

Results:

Out of 33 subjects one-third (33.3%) were below 30 years of age and 30.3% between 30-40 years
of age thus constituting more than half (63.3%) of the subjects within 40 years of age. Of the rest
subjects, 18.2% were in the age range of 40-50 years and another 18.2% were 50 or above 50



years of age. The mean age was (36.7 + 11.2) years and the lowest and highest ages were 20 and

60 years respectively (Table 1).

Table 1: Age distribution of the patients (n=33)

Age (in years) Frequency (n) Percentage (%)
<30 11 33.3
30to 40 10 30.3
40 to 50 6 18.2
>50 6 18.2
Total 33 100

Among the 33 patients nearly three-quarter (73%) of the subjects were male and the rest were
female (27%) giving a male-female ratio of 3:1 roughly.

Female, 27%

Male, 73%

M Male ™ Female

Figure 1 Gender distribution

Table 2 shows that over 45% of the injuries resulted while walking on the street PR; 7 -
(pedestrian), 12.1% clue to fall from height, another 12.1% were caused while on sports
activities and 9.1% by motorcycle driving. Motorcar driving, assault and & accident at home
each contained 6.1%. Only 1(3%) patient had machinery injury.

Table 2: Distribution of the patients by cause of injury (n = 33)

Cause of injury Frequency (n) Percentage (%)
Motor car driving 02 6.1
Motorcycle driving 03 9.1
Pedestrian 15 45.5
Fall from height 04 12.1




Assault 02 6.1
Machinery injuries 01 3.0
Accident at home 02 6.1
Sports activities 04 121

Table 3 compares the time interval between injury and operation among the three types of
fracture cases. The time interval in non-united type of fracture was observed to be the highest
(43.92 + 14.91 weeks) compared to early failure of conservative treatment (1.82 + 0.41 weeks)
and comminuted fracture (2.33 + 1.12 weeks). The groups were significantly heterogeneous in
terms of time interval between injury and operation (p < 0.001).

Table 3: Comparison of time interval among the type of fractures (n = 33)

Type of fracture Frequency Time interval (weeks) p-value
Mean SD
Early failure of 11 1.82 0.41
conservative treatment
Non-united 13 43.92 14.91 <0.001
Comminuted 9 2.33 1.12

Table 4 shows the average hospital stay of the patients was 9.76 days with a SD of + 3.03 days.
The highest and lowest stays were 17 and 7 days respectively. Radiologically all the cases were
found to be united and the mean time of presence of sign of union was 17.06 + 2.01 weeks and
the minimum and maximum time needed for union were 12 and 24 weeks respectively. The
mean follows up time of patients was 24.58 + 3,56 weeks and the lowest and highest time of
follow up were 15 and 32 weeks respectively.

Table 4: Post operative status (hospital stays and follow up) and time taken for union

Variables Mean = SD Range
Post operative stay (days) 9.76 + 3.03 7to 17
Presence of sign of union (weeks) | 17.06 £ 2.01 12to 24
Duration of follow up (weeks) 24.5 + 3.56 1510 32

More than three-quarter (75.8%) of cases did not have any complication. Four patients (12.1%)
developed infection and two patients (6.1%) had iatrogenic radial nerve palsy. One (3%)




exhibited loosening of the screw and one (3%) had to be transfused with blood because of

profuse bleeding from the donor graft site

Table 5: Distribution of patients by postoperative complications (n = 33)

Postoperative complication Frequency (n) Percentage (%0)
latrogenic radial nerve palsy 02 6.1
Infection 04 121
Loosening of the screw 01 3.0
Post operative blood transfusion 01 3.0
No complication 25 75.8

Table 6 shows the range of motion immediately before the last evaluation visit. The mean values
and the range of different types of active and passive motions of shoulder and elbow were

presented in the table.

Table 6 Range of motion immediately before the last assessment visit (n=33)

Range of motion | Mean + SD | Range
Shoulder

Flexion (active) 130+ 15 100 to 160
Flexion (passive) 136+ 15 100 to 160
Extension (active) 38+4 30to 45
Extension (passive) 38 +4 30to 45
Abduction (active) 129+11 110 to 150
Abduction (passive) 134+12 110 to 150
Elbow

Flexion (active) 116+10 100 to 130
Flexion (passive) 116110 100 to 130
Extension (active) 0+0 0
Extension (passive) 0+0 0

Table 7 evaluates the preoperative and postoperative total score (100) derived from combination
of four parameters like pain (score 15), activities of daily living (score 20), power (score 25) and
range of motion (score 40). The mean postoperative score improved significantly to 75.87 +

13.47 from the mean preoperative score of 8.16 £7.23 (p < 0.001).



Table 7: Comparison between preoperative and postoperative functional outcome score

(n=31)

Variables Mean + SD p-value*
Pre-operative 8.16 £ 7.23 <0.001
Post-operative 75.87 + 13.47

Figure 2 shows the Rating of postoperative functional outcome demonstrates that 11 (35.5%)
patients had excellent outcome, 16 (51.6%) good. 4 (12.9%) fair and none had poor outcome
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12.90%
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0%
0.00%
Excellent Good Fair Poor

Rating of functional outcome

Figure 2 Rating of postoperative functional outcome

Shoulder motion test reveals that 20 (64.51 %) of the 31 subjects had excellent range of motion
(< 10° deficit) followed by 22.58 % (n= 7) moderate (10°-30° deficit) and 12.90% poor outcome
(> 30° deficit). More than half (67.74 %) of the subjects had moderate, 22.58% had excellent and
only 9.67% had poor functional outcome of elbow motion.

Table 8: Distribution of patients by restriction in motion at final assessment (n = 31).

Outcome | Range of motion | Frequency (n) | Percentage (%)
Shoulder motion

Excellent (< 10° deficit) 20 64.51
Moderate (10°-30° deficit) 7 22.58




Poor | (>30° deficit) | 4 12.90

Elbow motion

Excellent (< 10° deficit) 21 67.74
Moderate (10°-30° deficit) 7 22.58
Poor (> 30° deficit) 3 9.67

Figure 5.6 shows that the majority of the subjects (87%) had satisfactory outcome (excellent and
good) and the rest 3% had fair outcome. Based on Z-approximation the outcome was considered
significant (p < 0.001).

Satisfactory,
87%

Wsatisfactory @ Unsatisfactory

Figure 3 Final outcome

Discussion:

The humerus fracture is remarkable among long bone fractures in that it can tolerate reductions
that are less than anatomical. Shortening of up to 3 cm, rotation of less than 30 degrees, and
angulation of less than 20 degrees are all permissible [15]. Because of this, the majority of
humerus fractures are still treated conservatively, with satisfactory functional outcomes. Inability
to obtain satisfactory reduction is the most common reason for operational intervention, followed
by concomitant vascular lesions, open fractures, radial nerve palsy, polytrauma patients, floating
elbow, and pathological fractures [16]. Our series revealed a prevalence of fractures in young
males, most typically in their third and fourth decades of life, as described by other similar
investigations [17]. The most common cause of injury, particularly in younger patients, is a
traffic accident. When operative treatment is indicated, plate fixation probably still remains the
primary choice of most surgeons, producing satisfactory functional results and union rate [18].



Humeral shaft fractures are commonly associated with lesions of the radial nerve. The
anatomical proximity and association of the bone and nerves in the humeral shaft explain the
incidence of between eight and 12 % [19,20]. Total documented primary radial nerve palsy in
twelve of the 58 patients (20.7%). The best treatment for humeral shaft fractures complicated
with radial nerve injury is highly controversial [21, 22]. While concomitant nerve injury has been
used as an argument for the immediate surgical treatment of fractures in the past (using a
posterior approach and visualizing the radial nerve) [23], recent investigations have shown no
significant difference in radial nerve palsy recovery between initial operative and nonoperative
management strategies [24, 25].

Epidemiological data of fractures, varies between communities as a result of differences in
socioeconomic, cultural, degree of urbanization and other population characteristics [26]. Some
authors have reported on trends and patterns of humeral fractures. A study conducted by,
Chaudhary et al. [27], the incidence of humeral fractures was found to be 39 and 35 years for
ILN and plating group respectively compared with those in the younger age group (p<0.001).
In our study out of the 33 present study subjects, one-third (33.3%) were below 30 years of age
and 30.3% between 30 - 40 years of age thus constituting more than half (63.3%) of the subjects
within 40 years of age. The mean age was 36.7 + 11.2 years and the lowest and highest ages
were 20 and 60 years respectively.

In relation to gender, analysis of this study showed that males had involvement of a nearly three-
quarter (73%) of the subjects, giving a male-female ratio of roughly 3:1. while Modi and
Pundkar reported 77% of males in a similar study [28]. Mohammad Shoaib Khan et al, in study
operated 15 patients with bone grafting and DCP. Out of 15 patients 80% were male and 20%
female. [29]. Males being the major working force of our society and are thus more consistently
exposed to external environment which probably accounts for this predominance.

This study showed that over 45% of the of the injuries resulted while walking on the street
(pedestrian) with a total of 60 % motor vehicle accident, 12.1% due to fall from height, another
12.1% were caused while on sports activities and 9.1% by motorcycle driving. Motorcar driving,
assault and accident at home each was 6.1%. Only 1(3%) patient received machinery injury. a
similar finding was observed in another study [30].

Long duration of hospital stay after surgery costs the patient both mentally and economically.
Average hospital stay of the respondents was 9.76 days with a SD of 3.03 postoperatively. The
lowest stay was 7 days and the highest was 17 days. A little longer stay was required for the
patients having postoperative infection. Radiologically all of the cases of the present series were
found to be united and the mean time of presence of bridging callus was 17.06 + 2.01 weeks and
the minimum and maximum time needed for union were 12 and 24 weeks respectively. In the
study of M.Walker et al observed that the union rates in the 92% to 96% range, time to union
averaging around 12 weeks [31].

Aizaz Saleem Khan et al in study compared two groups of 30 patients each treated with
intramedullary nail and DCP. In group A, transient radial nerve palsy was observed in 3 patients
(10%) and mild wound infection in 2 (6%) [32]. In our study we observed more than three-
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quarter (75.8%) of the patients did not have any complications in this series. Four patients
(12.1%) developed superficial infection postoperatively and these were cross infections. They
were given adequate antibiotics & care of the wounds and infection subsided before the patient
left the hospital. Two (6.1%) patients had iatrogenic radial nerve palsy. These were neuropraxia
and fully recovered within 2 months. One (3%) exhibited loosening of the lowermost screw and
this continued all along the study period but didn't hamper the alignment. loosening of the plate
or union. One (3%) patient had to be transfused 2 units of whole human blood because of profuse
bleeding from the graft donor site which was controlled within 24 hours. There was no
observation of any case of delayed healing & there was no necessity for re operation of any
patient.

The most frequent problem encountered in antegrade humeral nailing has been its deleterious
effect on shoulder function. Crates, et al. [33] reported 90% patients regaining full shoulder
function. The present study also achieved the similar results. Shoulder motion tests revealed that
20 (64.51 %) of the 31 subjects had excellent range of motion (< 10° deficit) followed by 22.58
% (n=7) moderate (10° - 30° deficit) and 12.90% poor outcome (> 30° deficit). More than half
(67.74 %) of the subjects had moderate, 22.58 % excellent and only 9.67 % poor functional
outcome of elbow motion.

Ring, Perey and Jupiter [34] assed the functional outcome of the operative treatment of ununited
fractures of the humeral diaphysis in 22 older patients. The average score according to the
modified rating system of Constant and Murley increased from 9 points (range, 0-27 points)
preoperatively to 72 points (range, 34-95 points) postoperatively at the time most recent follow
up (p <0.001). It was performed in the series with 31 cases & follow up was continued for an
average of 24.58 + 3.56 weeks. In this study the preoperative and postoperative total score (100)
derived from combination of four parameters like pain (score 15), activities of daily living (score
20), power (score 25) and range of motion (score 40). The mean postoperative score improved
significantly to 75.87 + 13.47 from the mean preoperative score of 8.16 + 7.23 (p < 0.001) which
was very consistent with the achievement of Ring, Percy and Jupiter [35].

According to the criteria by Jupiter the results were excellent in six (17.7%). good in 15 (44.1%),
fair in nine (26.4%), and poor in four (11.8%) patients. In the current series, rating of
postoperative functional outcome demonstrated that 35.5% (11 out of 31 respondents) had
excellent outcome, over half (51.6%) good (n=16), 12.9% fair and none had poor outcome.
Similar results were also reported in other studies [36]. In this study the majority of the subjects
(87%) had satisfactory outcome (excellent and good) and the rest 13% had fair outcome. Based
on Z-approximatlon the outcome was considered significant (p < 0.001) which proved the
procedure safe & effective.

Conclusion:

10



The DCP via posterior approach was found to be a useful and trustworthy method for the
management of distal third diaphyseal fractures of the humerus in this study. This is due to the
fact that it has a faster union time and a lower risk of significant consequences like gross
infection, radial nerve palsy, and implant failure. There appears to be a considerable variation in
functional result between preoperative and postoperative. The lack of a big group of patients is
one of the study's limitations. Certain technical aspects, such as proper debridement of avascular
bone and fibrous, inflammatory, and synovial tissues from the nonunion site, drilling of sclerotic
areas to encourage revascularization, using circumferential bone clamps as little as possible, and
extreme caution to avoid devitalizing the bone and soft tissues, are all important.
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