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FRACTURES OF THE HUMERUS

Among the patients treated in the Surgical wards of the 12th General
Hospital there were 342 cases of freacture of the humerus. Of these cases
there were 129 treeted in Africe, 147 were treested in Rome, Itely end 66
were treated in Leghorn, Italy. i

Table I; Distribution cf Cases:
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Types of Casualty:

Of the total 342 ceses, 257 or 75.14% resulted from battle casuvelties;
83 or 24.29% resulted from accidental injury and 2 cases or 0.57% the way in
which the casualty occurred iE not recorded.

Teble II; Type of Casuelty:

Battle Casualties: Injuries : Unrecorded : Total :
‘Africa: 90 : 29 : 0 1104 | ¢
tRome 117 g Z0 : 0 s LT
sLeghorn: 50 : %3 2 : 66 3
: Total: 257 SRS cale 2 R
: : (75.4%) : (24.29%) (0.57%) : :

Nature of the Fractures:

68 or 19.88% of the total number of fractures were simple and 274 or
80.12% were compound, distributed as according to Teble III.

Tsble III; Nature of the Fractures:

Simple : Compound : Total

e
"

sAfrics ¢ 29 -2 108 .3 326 .1

:Rome 2 27 $ 120 $ . 147 3

sLeghorn: 12 3 B4 2 66 2
Total : 68 22

274
:(19.88%) : (80.12%)

The majority of the cases of simple fracture of the humerus resulted from
accidental injury as 58 cases of the totel of 68 simple fractures resulted
from this ceuse. Only 8 cases out of the total 68 simple fractures were the
result of battle casuslties while in 2 ceses of the total 68 s imple frectures
the cause was not recorded. |

On the other hand the majority of the cases of compound fracture of the
humerus resulted from battle casualties or 249 cases of the total of 274
cases of compound fractures of the humerus resulted from bettle casuslties,
The remeining 25 cases of compound fracture of the total of 274 cases were
the result of severe accidental injury.



Table IV; Cause of Fractures:

:Simple:Total : Compound:Total :Exten:Total:
: 0f 79 injuries in Africa g 28 3 T : 26 '3 3
: Of 20 injuries in Rome T R : 6 : 20 @ :
: Of 14 injuries in Leghorn s L 3 o) H 3 14 .1 3

! s B0 : o8 .1 1 0%
: Of 90 battle cesualties in Africa : 4 : : 86 : 90 :
: Of 117 battle casuslties in Rome : 3 1. 214 8 117 3 |
: Of R0 battle cesuslties in Leghorn: 1 ¢ ] 49 3 :$: B 2 :

: 3§ 0 2 1249 1 287 3
: Of 2 unrecorded cases in Leghom : 2 : . . . ‘ > .
: Totals : : 68 274 3 : 242 s

Pathology Associated with Fractures of the Humerus:

Skin and Soft Tissues:

Contusion and ecchymosis of the skin end soft tissues about the site of
the simple fractures of the humerus were not unusually marked.

In cases of compound fracture ¢f the injury to the skin snd soft tissues
was always moderately severe to severe. The wounds were penretrating in 132 cases,
perforating in 118 ceses and lacerated in % cases. The penetrsting and perfor-.
ating wounds resulted from entrance of metallic missiles during combet while the
lacerated wounds resulted forthe most pert from severe accidental injury.

Joints:

Severe injury to the joints ed jacent to the fractured humerus resulted
in 48 cases. The elbow wes involved in 33 cases and the shoulder was involved
in 15 cases. In 42 ceses the fracture line extended into the joint. 1In 6
cases the joint was dislocated, the elbow once and the shoulder 5 times. All
H cases of dislocation of the shoulder joint resulted from accidentel injury
received when the patient was catapulted through the air from a vehicle to the
hard surface of the road during & vehicular accident.

Table V; Joint Injury:

: : Elbow : Shoulder : Total :
: Dislocation A : : 6
¢ Practure into joint: 2 : 10 W IR
: Totals - ¢ 3T 3 1§ $ 48 .3

Blood Vessels:

Severe injury to the larger blood vessels requiring ligstion of these
vessels occurred one time in case of the axillary artery and vein and six times
in case of the brachial artery and vein.

Nerves:

There were 94 cases in which the fractures of the hums rus were complie-
cated by permenent nerve deamage. These were:

injuries of the brachial plexus,
16 injuries of the median nerve,
27 injuries of the ulnar nerve, and,
4b injuries of the radial rerve.

In cases where possible the ends of the lacerated nerves were repaired.
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Bone Defect:
Extreme loss of bone substance of the humerus occurred in 18 cases.

Site of Fracture:

The fractures were almost egually divided between the two humeri as
the left humerus was fractured in 109 cases and the right humerus in 178 cases,
The total number of fractures, 347, is slightly more than the total number of
cases, 342, as the humerus was fractured in two places in each of H ceses, The
upper extremity of the bone was fractured in 4% cases; the shaft wes involved
in 253 cases and the lower extremity in 5l cases. More details 2s to site of
fracture can be obtained from the following chart.

Table VI; Site of Fractures of Humerus;

3 :Head: Neck sGr.Tub:U/3:M/3:L/%:Med Cond:Lat Cond:Total:
Left humerus : tSurg:Ana-:Undesig: : : 2 s H s :
: : : :_tom: nated : : B : : : :
: § 4 F L8 s 8 : 8 :59:18:42: 14 : 10 2169 :
Bight humerus: 4 : 6 :1 : 2 : 4 :51:26:s67: 22 3  § 3178 :

H UPPER EXTREMITY s SHAFT ¢ LOWER EXTREMITY 2 s

: 43 b 253 : 5 2347 ¢

Type of Fracture:

308 of the 3)2 cases of fractures of the humerus were complete and comminuted.
This is to be expected because the ma jority of the injuries were the result of
severe bettle wounds or serious accidents, Of the remaining 74 cases, 8 were
clear cut, transverse, oblique, or chip fractures, while 26 were incomplete and
comminuted.

TREATNVENT

Primary Treatment :

Primery treatment, here described, is not the first aid trestment administered
in the field. It is the first definitive treatment given to fevor the restoration
of position and function of the fractured bone. It includes reduction and fixa-
tion of the reduced fragments in the case of simple fractures. It includes ade-
auate debridement of open wounds, removal of foreign bodieg, metallic and bony
fragments and fixation in the case of compound fractures.

Such treatment was rendered promptly in these 342 cases of fractures of the
humerus, as 217 cases were treated within 24 hours, after injury. 99 cases
were treated within 24 - 72 hours after injury; 2 were treated over 72 hours
after injury.

2 cases were untreated. One of the untreated csses was injured on D-day in
North Africe and the patient did not seek treatment until 6 months later when a
chronic arthritis of the elbow joint complicating a fracture of the lower 1/3
of the humerus beceme disabling. The other case was detected when x-ray, taken
H months after injury, reveeled a malunited fracture that limited extension of
the forearm.

Primary treatment of simple f ractures:

57 of these fractures were reduced and fixed in plaster of paris spicas.
15 of these cases were later treated by operative methods to correct deformity
and will be described later.

One case wes not trested as it was esn old case detected 6 months after
injury.



Primary treztment of compound fractures of the humerus:

The 274 cases of compound fractures were treated primarily as follows:

208 were debrided and plaster of paris spica applied,
9 were debrided and plaster of paris long arm cast applied,
20 were debrided and plaster of pairs hanging casteapplied,
4 were debrided snd plaster of paris sbduction cast applied.
15 demanded surgical amputation on account of treumstic amputation or
extensive soft tissue injury.
1 defective amputatinn stump was repaired.
3 were debrided and the fragments fixed by plating.
h were debrided and the fregments wired.
7 were debrided end traction applied to the lower fragment by insertion
of Kirschner wire in olecranon.
1 was debrided with removal of humeral head.
1 was debrided with removal of the distal end of the humerus.

Subseguent Treatment of Fractures:

1. Subseguent treatment of simple fractures:

Tifteen cases of the 50 cases of simple fracturs of the humerus had to
undergo operative procedures subsequent to primary reduction and fixation with
plaster cast. Two of these 1FH cases had Kirschner wires led through the ole-
cranon process of the ulna in order that traction might be exerted on the dis-
pleced lower fragment of the humerus. In the remaining 1% cases, operative
procedures were performed at the site of the fractured bcne. In all cases ex-
cept one the operation followed the primary trestment within 2 to 23 days;
while in this one, fixation of an ununited fracture was done f years after the
~ originel injury. One csse was plated 6 days after injury and had to be re-

plated 2% days efter the injury. In 2 cases bony fragments, which would have
prevented perfect he=ling, were removed. Further details of subseguent trest-
ment of cases of simple fracture in this series can be obtained from Table VII.

Table VII; Subsequent treatment of Simple Fractures of Humerus:

:Fixation of fragments with nail or SCTEWS secees 23
sFixation of fragments with bone plates .eceeescs B
tFixation of fregments wWith Wire eeceeceecsceocene 43
tRamoval of bony Pragments csceecssvsacccsssconsne OF
tKirschner wire traction of olecranon ..cceocsoss. 22
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2. Subsequent trestment of compound fractures of the humerus:

Thirty-three ceses of compound fractures of the humerus wers operated
at the time of primary treatment. The remaining 241 cases of the totzl 274
cases of compound fractures were reduced by non-oper=tive treatment, other than
menipulation, and supported with plaster of paris casts. Subsequently, 16 of
these 241 cases demanded operative treatment as the following table shows.

Table VIII; Subsequent treatment of Compound Fractures of Humerus:

simputation following ges gangrene infection ..
:Amputation following ATy £2Ngrene «eccececocscee
sAmputation on account of soft tissue damage ..

2

jon  jue

:Bone plating of fragments cccescivosssnvessocs
tWiring of £ragment B ..scevenvescsssaasnsenssen
tFixation of fragments with SCIreWsS seeceescscces
sKirschner Wire traction to 0lecranon e.ececss.
: Total svesevverecesssss
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The peucity of delayed operations in these cases of compound fractures
is en indication of the careful consideration of the proper treatment at time
of primery treatment.

Complicetions:

Serious complications were rare:

Hemorrhage:
T™wo cases of alarming hemorrhage cccurred. One of these was controlled

by pressure bandages. The other occurring two days after primary treatment
necessitated the ligation of the brachial artery.

Infection:
There were four cases complicated by ges gangrene which recessitated
amputation of the humerus, two of these cases occurring in Cermen prisoners

of war.

There were six other cases that develcped infection in the wound that
gradually cleared up.

Cne case resulted in chronic osteomyelitis.

Vascular:

There were two cases of vascular complications. One was only tempo-
rary while the other, anparently due to prolonged pressure on the brachial

artery by plaster of paris cast, led to dry gengrene and ultimate amputetion
of the humerus,

Amputations:

The primary injury and subsequent complications resulted in 21 amputations.
Nine traumatic amputetions were followed by surgical amputations.

There was one csse of dry gengrene, referred to sbove, that demanded ampu-
tation of the humerus,

There were four amputations done following gas gengrene.

There were seven amputations performed on sccount of extensive soft tissue
damsge which had destroyed all hope of the visbility of the arm.

Table IX; Amputations complicating Fractures of the Hunerus:

Surgical amputation following traumtic emputstion .... 92
Surgical amputation following severe soft tlssue injury 7:
Surgical amputation following gas ZENETENE eeserevcesss A2
Surgicel amputation following dry gengrene «........o.. 13
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Final Disposition:

From the 12th General Hospital 307 cases were transferred to the Zome of
Interior as they could not bs restored to duty status in this theatre.

Zleven (11) cases were sent to "B" duty. OfF these, six (6) were simple
fractures; (2) two received as result of bettle casuslties and (4) four the
result of accidental injury. Five (5) were compound frectures resulting from
battle casuzlties . These were for the most part condylaer fractures end income
prlete fractures of the humeral shaft with solid he-ling of the fracture and
some limitation of the elbow joint.

Twenty-four cases were returned to "A" duty by way of the convalescent

-5-



hospital or the conditioning and rehabilitation ward. Of these, 15 were simple
frecture, 11 resulting from accidentzl injury, 4 from battle casualties. 9
were compound fractures, 6 result ing from battle casualties and % from accident-
al injury. These were cases of impacted fractures of the surgicel or anastome
ical neck of the humerus, incomplete fractures of the humersl sheft or condylar
frectures, which had healed completely without limitation of funection.

Associsted Injuries:

The associsted injuries were varied and wide-spread as regards other parts
of the body. The more sericus ones wWere: '

15 cases of fracture, both bones of forearm, of same extremity in which
the fractured humerus occurred.

9 cases of fractured radius of seme extremity.
7 cases of fractured ulna of ssme extremity.

15 cases of fracture of scapula of seme side on which the fractured
humerus occurred.

% cases of fracture of clavicle of same side,
20 cases of fracture of other upper exfremity.
%A cases of fractures of lower extremities.

11 cases of fractured skull and cerebral concussion and other brain
injuries.

18 injuries of the chest, H causing sucking wounds. The remaining 13
eccompanied by hemothorax and 2 complicsted by empyema.

4 serious intraabdominal injuries.

5 cases of fractured vertebrae.

H ceses of fractured bones of face.

4 cases of serious injury to the eye.
Sunma ry:

242 patients suffering from frectures of the humerus were treeted at the
12th General Hospitel.

75.14% were due to battle casualties.
24.19% were due to aceidental injury.
0.57% the cause wes not recorded.

Nature of frsctures:

68 or 19.88%4 of the fractures of the humerus were simple.
274 or 80.12% of the fractures of the humerus were compound.
Simple cases resulted mostly from accidental injury.
Compound cases resulted from bettle casualties.

Associated Pathology:

Wounds of skin and soft tissues were;
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Penetrating in 132 cases;

Perforating in 118 cases;

Lacerated in 34 cases.

Joints:

The elbow (33 ceses) was involved in the injury over twice e&s often es
the shoulder joint (15cases). The fracture line extended into the joint in 42
cases. :
Dislocation of the elbow occurred in 1 case; dislocation of the
shoulder in % cases, all the result of accidentzl injury.

Bldod Vessels:

The sxillary artery and vein were ligated in one case; the brachisl
ertery and vein in five cases.

Nerves:

There were 9? cases of nerve injury, the majority of which were injuries
to the radiel nerve (46). Then in order of frequency the ulnar nerve, (27), the
median nerve, (16), and the brachisl nlexus, (4).

Bone:

Extensive loss of bone oeccurred in 18 cases.

Site of fracture:

In each of five cases the humerus was fractured twhce, totalling 347
fractures in 342 patients.

The upper extremity of the humerus wes involved in 43 cases; the shaft
in 253 ceses, and the lower extremity in 5l cases.

Type of Fracture:

334 out of the 347 fractures were complete and comminuted. This is to
be expected for most of the injuries resulted from extensive battle injuries
and severe accidental injurye.

Treatment :

Primry treatment wss given early, secondary cperative treatment followe
ing a conservative primary treatment was necessary only in 31 cases.

Complications:

Serious complicstions were rare.
Hemorrhage occurred in two cases.

Infection occurred in eleven cases only four of which were due to
gas producing orgenisms,

Vascular complication resulted only once due, evidently, to pressure

of plaster cast on the brachisl artery. Dry gangrene resulted and amputation
of the humerus became necessary.

Amputations:
21 surgicel amputations were performed;
9 following traumatic amputation.

1 following development of dry gangrene at upper extremity.
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4 following gas gangrene.

7 on account of extensive destruction of soft tissues of the arm which
rendered the arm non-viable.

Disposition:

207 of the total 342 cases were discharged to the Zone of the Interior as
they could not be restored to "A" (combat) duty within 120 days. 11 cases were
sent to "B" duty and 24 cases were returned to "A" duty.

END RESULTS:

The final outcome of thses cases cennot be given or predicted. The me jor-
ity of them were sent into the Zone of Interior with fractures in good aligne-
ment with plaster of peris support as quickly as possible after the deste of
injury (less than three months). To insure the pestient's ability to return to
"A" (combet) duty a period of longer than 120 deys would be necessery.
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