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Treatment of Flail Chest and A Fixation Technique of Flail Segments

Kun Ho Kim* M.D., Young Kwan Park*, M.D., Heng Ok, Jee* M.D.
Young Tae Kim*, M.D., Chong Bae Rhee*, M.D., Yun Chae Chung*, M.D.

Authers have reviewed the records of seven patients of multiple rib fractures with severe flail
chest who were admitted to Hanyang University Hospital during the 3 years period from 1972
through 1675.

Of the seven patients studied, automobile accidents led to the injuries in 4 cases, two patients

were injuried in fall from a tree and on the ox-heading. All who had a blunt trauma without
any open wound on the chest.
" The numbers of the fractured ribs accounted for 6 to 9 of the ribs including double fractures
from 3 to 5 ribs. The left side fractures occurred in the 6 patients and in the right only one
patient. Thus the flail segment was more often located in the left antero-lateral position than
in the right lateral position (the ratio was 6:1).

All cases had associated injuries. The injuries and multiple fractures were the most common
associated injuries occurring in four and five of the patients respectively. The patients were
classified as habing associated head injuries when they were admitted in comatose or semicoma-
tose state.

When a major degree of instability of the thoracic cage exists, adequate respiratory change is
not possible. For this reason the tracheostomy was performed in five patients in an acutely
injured patient with flail chest only after an endotracheal tube has been inserted or after an
endotracheal suction.

All patients had secondary complications in the pleural cavity, such as hemothorax or hemop-
neumothorax with or without intrapulmonary hemorrhage and subcutaneous emphysema. Theref-
ore, closed thoracostomy was performed in five patients in the emergency room. The thoracotomy
was required in four patients: immediate operation without closed thoracostomy was performed in
two patients and the thoracotomy was indicated in two patients after closed thoracostomy, bec-

ause of increasing intrathoracal hemorrhage.

* EISAERR BRKE s RBHE (EESTH)
* Department of Thoracic Surgery, School of Medicine, Hanyang University.



~As to the fixation of the flail segiments, authors employed two techniques; one was towel clip
traction of the flail segments and the other was intramedullary insertion of Kirschner’s wire in
to the double fractured rib fragments for the fixation of the flail segments (Kirschner’s wire
fixation).

Because of an different results in the course of treatment between two techniques, data from
patients with towel clip traction was compared with those from patients with thoracotomy and
Kirschner’s wire fixation of the flail segments. Of the three patients with towel clip traction,
two patients required bronchoscopical toilet due to lung atelectasis which developed because of
inadequate motion of thoracic cage and poor expectoration. This was in contrast to the four pat-
ients with thoracotomy and Kirschner’s wire fixation, who didn’t these comlpication because of

adequate motion of the thoracic cage and subsequent good expectoration.
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Table 1.

Analysis of rib fractures, associated injuries and complications

Case Age Sex Etiology rﬁi“g}:i{u?is %?%%E‘:? Complications
1. 56 M. Fall Lt. 2nd to 10th Lt. scapula Hemopneumothorax,
(9 ribs), Lung laceration Subcut. emphysema,
Double fracture Hematoma in lung,
5th to 8th. Lung atelectasis.
2 63 M Traffic Lt.3rd to 10th Rt. & Lt. Lung edema,
accident (8 ribs), femur necks, Hematoma in both
Double fracture Rt. pubic bone, thighs,
6th to 10th. Lt. scapula, Semicomatose,
Head injury. Shock.
3 44 F Traffic Lt. 1-st to 8th Rt. scapula, Hemopneumothorax,
accident Rt. 1-st to 3rd Mandible, Wet lung,
Lung laceration Unconsciousness
Head injury. (18 days long).
4 63 F Traffic Lt. 4th to gth Lung lacaration Hemopneumothorax,
accident (6 ribs) Head injury Unconsciousness
Double fracture Lt. scapula (18 days).
6th to 9th
5 67 M Fall Lt. 3rd to 9th Lt. clavicula Hemopneumothorax,
Ox-head. (7 ribs), Lt. scapula Wet lung,
Double fracture Lung laceration Atelectasis.
6th to 8th ’
6 21 M Traffic Lt. 4th to 9th Rt. clavicula Hemopneumothorax,
accident (6 ribs), Rt. ear lacerat. Unconsciousness,
Double fracture Head injury, Mental irritable,
6th to 8th, Lung laceration Amnesia.
7 47 M Earthfall Rt. 4th to 9th Lung laceration Hemopneumothorax,
(6 ribs), Subcutan emphysema
Lt. 7th to 8th.
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Treatment of

chle 2

flail chest and it’s complications

Initial management
in emergency

Case Age Sex

1. 5 M Endotracheal suction

Closed thoracostomy
2. 63 M. Tracheolomy

Closed thoracostomy
3 44 F Tracheotomy
4 63 I Tracheotomy
5 65 M Tracheotomy

Closed thoracostomy
6 21 M Tracheotomy

Closed thoracostomy
7 7 M Endotracheal suction

Closed thoracostomy
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Management for
complications
in the course

Management
for flail chest

Towel clip (raction  Bronchoscopical toilet
Thoracentasis

Towel clip traction
(both leg traction)
Thoracotomy and
K. wire fixation
Thoracotomy and (18 days comautosc)

K. wire fixation

Sand bag application Bronchoscopical toilet
Thoracotomy and (30 days coma &
K. wire fixation semicoma)
Thoracotomy

K. wire fixation

Remained
dlsodcn S

Thoracic
deformity
Thoracic

deformity

Thoracic

deformity
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a.
Fig. 1.

Kirschner’'s wire 4}g]o] 2]3F S FnAg4s

b.
X-ray film.
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Table 3 Comparatnve view of the results betwezn Towel chp traction and Kirschner’s wire fixation

Closed thoracostomy
Towel clip traction

Thoracotomy
Kirschner’s wire
fixation

Total numbers of patients 3 4
Atelectasis & bronchoscopical toilet 2 0
Thoracentasis after removal of chest drain 1 0
Thoracic deformity 3 0
Respiratory motion of thoracic cage poor excellent
Lung expansion retard accelerate
Expectoration poor excellent
Removal of Chest drain delay routine
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