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Which is better to multiple rib fractures,  
surgical treatment or conservative treatment?
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Abstract: To compare the surgery and conservative treatment of multiple fractured ribs, we designed a random-
ized controlled trial in the single center of thoracic surgery ward. After admission condition assessment (general 
clinical evaluation, operation condition assessment, the digital method of pain assessment), the selected multiple 
fractured rib patients were told to choose surgery or conservative treatment, according to the patient will undergo 
surgery or conservative treatment. In the acute phase, compared with conservative treatment, patients with me-
chanical ventilation in time (mechanical ventilation time MV) (3.7 ± 1.4 vs. 9.5 ± 4.3), ICU stay time (8.2 ± 4.3 vs. 
14.6 ± 3.2), total hospitalization days (15.3 ± 6.4 vs. 26.5 ± 6.9), the incidence of pneumonia (6.7% vs. 19.1%), 
mortality (1.3% vs. 5.3%) and pain score on patients (3.3 vs. 5.8) of surgical treatment group were significant lower 
(P < 0.05). The number of tracheostomy in surgical patients with conservative treatment (4 vs. 7) was no statistically 
significant difference (P > 0.05). In chronic phase, the surgical patients compared with patients with conservative 
treatment in the chest wall pain (2.9 ± 1.2 vs. 5.6 ± 1.7), chest wall tension (13.3% vs. 57.3%), dyspnea (5.3% vs. 
22.4%) and chest wall deformity rate (4% vs. 93.5%) were lower significantly (P < 0.05). In conclusion, the surgical 
treatment of multiple fractured ribs could ease the acute chest pain, reduce the mechanical ventilation time and 
incidence of pneumonia, shorten the hospitalization days and total hospitalization days in the ICU and alleviate the 
forward chest wall discomfort. The speedy recovery and long-term quality of patients’ life had improved significantly.
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Introduction

Fractured ribs, a common performance after 
chest trauma, ever used conservative treat-
ment, although have certain curative effect, 
but there are still shortcomings. In recent years, 
part of the rib fractures patients in our hospital 
were treated by surgical treatment, compared 
with the conservative treatment of patients 
with the clinical comparison and follow-up, now 
do a summary.

Mateials and methods

Clinical data 

From January 1, 2010 to December 31, 2012, 
in the thoracic surgery department of sixth peo-
ple’s hospital affiliated to Shanghai Jiaotong 
university, the total number of patients with 
chest trauma of all kinds of trauma was 956, 
with 732 cases were male patients and 224 

cases were women. Select male patients with 
pure chest trauma to assess the general clini-
cal conditions, operation conditions and the 
degree of pain. To satisfy the operation condi-
tions of the patients 1. the number of rib frac-
ture was 3 or more, 2. frame fracture disloca-
tion 50% or higher, 3. Serious chest wall 
deformity or chest cavity active bleeding, 4. The 
flail chest. Using random grouping, inform the 
patients with surgery or conservative treatment 
group after two treatments. If the patient is 
intend to agree with grouping situation in 
research, inconsistencies are excluded. Results 
a total of 164 cases of male patients with frac-
ture of multiple ribs into the study. Ages from 24 
to 72. Injury factors including traffic accident 
(84 cases), tumbling injury (18 cases), falling 
injury (47 cases) and others were 15 cases. 
153 cases with pulmonary contusion, 148 
cases with hemothorax, 61 cases with pneumo-
thorax. Fractured ribs number 6~12 root, an 
average of 8.0. Hospitalization days 10~56 
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days, an average of 21.4 days. 75 cases with 
surgical group and 89 cases with conservative 
group.

Conservative treatment 

Two groups of patients after admission for reg-
ular examination. Conservative groups of 
patients with chest strap are fixed, the semi 
recumbent position. According to the change of 
heart rate, blood pressure, the number of 
hemoglobin to decide whether to blood transfu-
sion therapy. According to the patients’ temper-
ature, nature of sputum, lung examination com-
bined with imaging examination results 
determine presence of lung infection, and 
deciding whether antibiotic treatment is need-
ed. According to the chest X-ray and chest CT 
examination to know the degree of pulmonary 
contusion and pleural effusion, and pleural 
puncture or chest closed drainage when neces-
sary. Ladder use of analgesic drugs alleviate 
symptoms of patients with chest pain, giving 
the expectorant aerosolized medications, such 
as encourage and help patients with cough 
expectoration drainage to prevent lung infec-
tion. To encourage early ambulation in stable 

condition. If the paitents have low oxygen, give 
with nasal catheter or mask oxygen. If appear 
respiratory failure to give endotracheal intuba-
tion and mechanical ventilation. If need pro-
longed mechanical ventilation, the tracheosto-
my is processing.

Surgical treatment

The surgical patients except conservative treat-
ment measures, using surgical treatment with 
open reduction and internal fixation of rib frac-
tures. According to the chest X-ray, chest CT 
and ribs CT three-dimensional reconstruction 
of clear operation scheme. According to the 
condition is decided to surgery date. According 
to the concrete ribs fracture choose appropri-
ate incision (posterolateral incision, straight 
axillary incision, etc.), try to use one incision to 
the fixed fractured ribs. In patients with preop-
erative doubt within the chest damaged, chest 
cavity detection and processed firstly, then 
fixed fractured ribs. In patients with preopera-
tive no significant intrathoracic injury fixed frac-
tured ribs directly. All fractured ribs fixed with 
the nickel titanium alloy by device. Note inter-
costals nerve and blood vessel protection, 
avoid the broken wall of the pleura. Routine 
postoperative drainage. According to the chest 
trauma choose whether postoperative ventila-
tor support. After the operation, use drug treat-
ments such as analgesia expectoranting atomi-
zation and conservative treatment of patients 
with the same, also encourage and assist 
patients cough expectoration drainage to pre-
vent lung infection. To encourage early ambula-
tion in stable condition, in order to promote 
recovery after surgery.

Acute indicators

1. The mechanical ventilation time and ICU stay 
days, 2. The total hospitalization days, 3. The 
incidence of pneumonia, 4. The number of tra-
cheotomy, 5. The number of mortality.

Chronic indicators

1. Chest pain condition, 2. Difficulty in breath-
ing, 3. The chest wall tension, 4. Chest wall 
deformity.

Pain 

According to the numerical classification meth-
od (numerical rating scale, NRS) for pain after 
two groups of patients with traumatic. 0: pain-

Table 1. General clinical data of two groups of 
patients

Surgical Conservative P 
value

Age 52 ± 4.5 51 ± 3.1 NS
AIS 4.5 ± 1.7 4.3 ± 1.3 NS
Fracture number 8.1 (6-12) 7.9 (6-11) NS
Flail Chest 31 (41.3%) 35 (39.3%) NS
Lung contusion 71 (94.5%) 82 (92.1%) NS
Hemathorax 68 (90.7%) 80 (89.9%) NS
Pneumothorax 23 (30.7%) 28 (31.4% ) NS
MV patients 21 (28%) 27 (30.3%) NS
Chest wall deformity 67 (89.3%) 77 (86.7%) NS

Table 2. The comparison of two groups of patients 
with acute phase of index

Surgical Conservative P value
MV time (day) 3.7 ± 1.4 9.5 ± 4.3 0.037
ICU stay (day) 8.2 ± 4.3 14.6 ± 3.2 0.041
Hospital stay (day) 15.3 ± 6.4 26.5 ± 6.9 0.039
Tracheostomy (n) 4 7 NS
Pneumonia (n) 5 (6.7%) 17 (19.1%) 0.036
Mortality (n) 1 (1.3%) 4 (5.3%) 0.045
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Except for the numbers of tracheotomy in two 
groups were no difference after treatment, the 
surgical treatment group of patients during 
mechanical ventilation, ICU stay time, the total 
number of days in hospital, the incidence of 
pneumonia and mortality were significantly 
lower than patients with conservative treat-
ment, the differences between the two groups 
was statistically significant (P < 0.05), are 
shown in Table 2.

The comparison of two groups after treatment 
in patients with pain

Pain score shows that at any point in time after 
treatment, the surgical patients experience 
pain feelings were significantly lower than the 
conservative group, the differences between 
the two groups have statistical significance (P < 
0.05), as shown in Figure 1.

The comparison of two groups of patients with 
chronic phase

In chronic indicators after treatment of surgical 
patients with chronic chest pain, chest wall ten-
sion and dyspnea were significantly lower than 
patients with conservative, differences be- 
tween the two groups was statistically signifi-
cant (P < 0.05), see Tables 3-5. And chest wall 
deformity correction surgery patients satisfac-
tion rate higher than that of patients with con-
servative treatment, the differences between 
the two groups also have statistical significance 
(P < 0.05), as shown in Table 6.

Discussion

Multiple fractured ribs is a common clinical 
manifestations of chest trauma, there are sta-
tistics show that the chest trauma incidence is 

less; 1~3: mild pain; 4~7: moderate pain; 8~10: 
severe pain.

Follow-up

Two groups of patients were outpatient follow-
up in two month from the date of damage. 
Through the patients’ subjective feeling, physi-
cal examination, chest X-ray, chest CT and ribs 
CT three dimensional reconstruction and to 
observe the effect after treatment of evalu- 
ation.

Statistical processing

Using SPSS 13.0 statistical software for statis-
tical and measurement data with mean ± stan-
dard deviation, said between group by t test. 
Count data to rate, according to comparison 
between groups by chi-square test. With P < 
0.05 for the difference was statistically signi- 
ficant.

Results

General clinical data of two groups of patients

Before treatment in two groups of patients age, 
Abbreviated Injury Scale (AIS), number of frac-

tured ribs, the number of 
patients with flail chest, the 
number of patients with pul-
monary contusion, the number 
of patients with hemathorax 
and pneumothorax, the num-
ber of patients with me- 
chanical ventilation and chest 
wall deformity were all no  
statistically significant differ-
ence (P > 0.05), are shown in 
Table 1.

The comparison of two groups 
of patients with acute phase

Figure 1. The com-
parison of two 
groups after treat-
ment in patients 
with pain.

Table 3. The two groups of patients in January 
after the comparison of chronic index

Surgical Conservative P 
value

Thoracic pain 2.9 ± 1.2 5.6 ± 1.7 0.043
Chest tightness 10 (13.3%) 51 (57.3%) 0.014
Dyspnea 4 (5.3%) 20 (22.4%) 0.029
Chest wall deformity 3 (4.0%) 72 (93.5%) 0.017
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in failure and only for breathing machine inter-
nal fixation treatment. And since the 20th cen-
tury, with the study of chest trauma, which is 
not flail chest caused patients appearing respi-
ratory failure, but the degree of pulmonary con-
tustion [7]. Acute lung injury induce lung venti-
lation flow ratio imbalance cause the patients 

rising, accounts for 10-15% trauma, including 
fractured ribs accounted for 85% of chest trau-
ma [1]. Rib fractures in patients with early most 
feel severe chest pain, dare not to breathe, 
cough, body posture change also is limited by a 
certain [2]. Even some serious multiple frac-
tured ribs with because of flail chest and merge 

pulmonary contusion will 
appear acute respiratory func-
tion failure, which threaten life 
[3]. In the past for such 
patients can only adopt bed 
rest, use of analgesic drugs to 
relieve the symptom [4]. Or 
give a wide tape or chest wall 
fixed, fixed even towel clips in 
for acute respiratory failure 
patients need improve hypoxia 
by mechanical ventilation. 
Although these methods have 
certain curative effect, but 
patients thoracic activity is 
restricted because of still stay 
in bed longer and cannot 
effectively cough phlegm and 
induce pulmonary complica-
tions, or because of long time 
of intubation with mechanical 
ventilation associated pneu-
monia [5]. Even through the 
lung infection, the persistence 
of chest painful sensation and 
chest wall deformity result in 
impaired respiratory function 
in long term are still difficult 
problems, and affect the qual-
ity of life of patients [6].

In the early 16th century Am- 
broise Pare proposed the sur-
gical treatment to the frac-
tured ribs in first time. 40-50 s 
of the 20th century to promote 
the development of surgical 
treatment of fractured ribs 
because of the second world 
war. The mechanical ventila-
tion technology development 
in the 70 s of this century, was 
once reduced people’s expec-
tations of the surgical treat-
ment, and think that multiple 
fractured ribs respiratory func-
tion of patients with flail chest 

Table 4. The two groups after treatment in patients with chest wall 
tension, and the comparison of degree of difficulty in breathing 

Table 5. The two groups after treatment in patients with different 
degree of chest wall tension

Table 6. The two groups after treatment in patients with chest wall 
deformity recovery rate



Better treatment to multiple rib fractures

7934 Int J Clin Exp Med 2015;8(5):7930-7936

breathing difficulties and appearing hypoxemia. 
So the purpose of using respiratiory machine is 
to improve the oxygen supply and oxygenation 
in patients with pulmonary contusion, while the 
chest wall fixed flail chest is beneficial to early 
mechanical ventilation patients out of the 
machine, contribute to the recovery of the lung 
function in patients with mechanical ventilation 
and avoid the occurrence of pulmonary compli-
cations. At present, with the study of fractured 
ribs, the sequelae after fractured ribs and all 
kinds of new fixed material, surgical treatment 
is recommended by more and more surgeons. 
So we choose part of rib fracture patients treat-
ed with open surgical internal fixation, and 
compared with the conservative treatment of 
fractured ribs.

In order to avoid the chest trauma caused by 
outside interference and gender differences on 
pain tolerance, we just choose the men pure 
chest trauma patients. In age, trauma score 
before treatment in both groups, the number of 
fractured ribs, and pulmonary contusion, num-
ber of hemothorax, number of pneumothorax, 
number of mechanical ventilation, lung infec-
tions and chest wall deformity rate were indis-
criminate. When compared to patients with 
conservative treatment, the surgical treatment 
of rib fractures in patients with acute injury was 
significantly reduced. In addition to the number 
of the trachea cutting was no significant differ-
ence, the patients with surgical treatment of 
multiple fractured ribs are less days of mechan-
ical ventilation, ICU stay time, total hospitaliza-
tion days, the incidence of pneumonia and mor-
tality were significantly lower than patients with 
conservative treatment, with similar results of 
Meta analysis [8, 9]. Prompt surgical treatment 
for patients out of the body early recovery, can 
make patients with fracture of multiple ribs 
obvious benefit.

We also found compared to the conservative 
treatment, the patients after surgery can leave 
bed earlier, so it can restore the damaged lung 
function with great help. This avoids pulmonary 
complications because of staying in bed and 
restricted position at a long time, patients after 
surgery can recover earlier.

Research shows that after treatment the pain 
of chest wall gradually decreased with pro-
longed , and the pains of surgical patients were 
obviously decline compare to conservative 

treatment group (4.3 vs. 8.1) in the first day 
after surgery. During the next at any point in 
time, compared with conservative treatment 
group, the surgical patients with showed a 
lower pain, highlighted the advantages of surgi-
cal treatment. Khandelwal G [10] showed that 
after surgery, the surgical pain score higher 
than the conservative group after 5 days of the 
surgery, but 15 days and 30 days postopera-
tive pain score is significantly lower than the 
conservative groups. Early surgical pain score 
plateau for consideration of the surgical 
patients are not receiving treatment after injury 
immediately, but with the conservative group 
patients received conservative treatment after 
10 days together only under still not obvious 
pain relief, and the pain score is included in the 
incision wounds.

Pain of the chest wall in rib fractures patients is 
a primary and strong subjective feeling, this 
kind of feeling is unpleasant, fractured ribs bro-
ken the dislocation stimulation, the release of 
pain factor, extrusion of intercostals nerve of 
rib fracture, caused by the comprehensive fac-
tors such as friction and pull. Pain often limit 
the chest movement, reduces the breathing 
rate, reduce the swing of trachea cilia, also 
cause pain in patients with systemic stress 
reaction. Under the local and systemic factors, 
patients self expectoration drainage function is 
reduced, and the vast majority of merging dif-
ferent rib fracture patients degree of pulmo-
nary contusion, thus increased the probability 
of patients with pneumonia after trauma, some 
patients with severe pneumonia may occur and 
even life-threatening. So pain control can not 
only relieve the discomfort of fractured ribs 
itself, also can prevent the occurrence of com-
plications [11].

Because of significantly reduce the patients 
pain, as a result of the surgery for patients with 
respiratory with great help, so can reduce the 
incidence of pneumonia, reduced the time of 
mechanical ventilation, shortening the days of 
ICU stay and hospitalization, and also signifi-
cantly reduce mortality. We find the pain signifi-
cantly reduced on the first day after the surgery, 
and most of incision pain can be well tolerated 
by patients. Actually review past all sorts of 
conservative treatment, in view of multiple rib 
fractures in patients with the first and impor-
tant principles is to alleviate symptoms of 
patients with chest pain, in order to prevent 
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and respiratory complications such as pneumo-
nia, atelectasis [12]. Patients tend to the wor-
ries of the analgesic effects and reducing the 
intake of drugs, tape or chest strap limit the 
thoracic movement and can not help reduce 
respiratory complications. After treatment with 
surgery, due to multiple rib fracture fixation of 
fracture end, avoid the dislocation movement, 
ease of fracture end of intercostals nerve con-
formity and stimulation, significantly reduced in 
patients with chest pain feeling. Multiple stud-
ies have shown that surgery can not only signifi-
cantly improve pain and respiratory function, 
improve the quality of life, reduce the loss of 
social work ability has a great help. According 
to surgical treatment can improve patients with 
symptoms of short-term and long-term, quickly 
reduce disability, improve recovery, improve the 
cure results [13, 14].

Through the comparison of chronic injury index 
including chest wall chronic pain, chest wall 
tension, difficulty breathing and degree of chest 
wall deformity we found surgery patients were 
significantly lower than patients with conserva-
tive treatment. Chronic pain is due to the chest 
wall intercostals nerve injury or to continuous 
stimulation by dislocation ribs. Chest wall ten-
sion is a kind of tightening feeling caused by 
multiple fractured ribs dislocation healing. It 
will appear in mild patients with walking quickly 
or upstairs, moderate patients can appear 
when walking on the ground, whereas severe 
patients will have this feeling in the resting 
state. Surgical patients with rib fractures in 
various degree of chest wall tension were sig-
nificantly lower than that of patients with con-
servative treatment, because of multiple frac-
tured ribs dislocation shortening healing in 
patients with thoracic narrow or collapse 
caused by chest wall deformity in conservative 
group. Chest wall tension caused by chest wall 
deformity limits the range of the patient’s 
breathing, the onset of dyspnea in patients 
with feeling, reduce the patient’s lung function, 
influence the patient’s quality of life. After surgi-
cal treatment of patients with recovery continu-
ity and stability, and eliminates the shortening 
dislocation deformity, makes the thoracic was 
restored to normal anatomic structures and 
eliminates the due to the adverse consequenc-
es of dislocation deformity, so in all sorts of 
chronic index up are significantly lower than the 
conservative treatment of patients, improve 

the prognosis and the quality of life of fractured 
rib patients ultimate [6].

Above all, patients with multiple fractured ribs 
after surgical treatment in the acute phase of 
trauma recovery and forward on the improve-
ment of chronic injuries have advantage, so for 
some patients with multiple fractured ribs for 
the surgical treatment is a good choice.
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