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FRACTURES OJi' THE HUMERUS 

Among the petients tre8ted in the Surgica l wards of the 12th General 
Hospital there were 342 cases of fracture of the hun:erus. Of these cases 
there were 129 treated in Africa, 147 were treeted in Rome, Italy and 66 
were treated in Leghorn, Italy. 

Table I; Distribution of Cases: 

:.A:fr ica •..............•• 
:Ronie ••••••••.••••••••• • 
:Leghorn ................ 

Tote.l ••••••••• 

Types of Casualty: 

129: 
147: 
66: 

34?: 

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

Table II; Type of Casualty: 

Battle Casualties: Injuries Unrecorded Total : 
:Africa: 90 . ~ . 0 . 129 . . . 
:Rome : 11z : 30 : 0 . 147 . . . 
:Leghorn: 50 . 14 . 2 . 66 . . . . . 
. Total: 257 . 83 2 : 342 . . . : ( 75.4%) . (24-.29%) {o.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 Table III. 

Table III; Nature of the Fre.ctures: 

. Simple Comnound Total . . . 
:Africa 29 . 100 : 129 . . . 
:Rome . 'Zl . 120 : 147 . . 
:Le/2:horn: 12 : 14. . 66 . . . 
. Total . 68 . 274 . 342 : . . . . . : ( 19. 88fo) : (80.12~} . • . . . 

The majority of the cases of simple fracture of the hUil'.erus resulted from 
accidental injury as 58 cases of the total of 68 simple fractures resulted 
from this ce.use. Only 8 cases out of the total 68 simple fractures were the 
result of battle casualties while in 2 cases of the total 68 simple frectures 
the cause was not recorded. 

On the other hand the n:a.jority of the cases of compound fracture af the 
humerus resulted from battle casualties or 249 cases of the total of 274 
cases of compound fractures of the humerus resulted from battle casualties. 
The remaining 25 cases of compound fracture of the total af 274 cases were 
the result of severe accidental injury. 
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Table IV; Ca.use of Fractures: 

:SimEle:Total:ComEound:Total:Exten:Total: 
: Of 39 injuries in Africa. . 25 . . 14 . . 39 . . . . . 
: Of 30 injuries in Rome . . . 6 ~ . . . . Of in ·uries in Le om : . . 1 . . . . 25 . . . . Of 90 battle casualties in Africa ~ 

. . 86 . . 90 . . . . . . Of llZ battle casual t 1e s in Rome 3 . . :11z . . . 
: Of 0 battle casualties in Le horn: 1 : 0 . : :~9 . . . 

Of 2 unrecorded cases in Le om . 2 . . . . . . . 
: : 2 . : . . . 

. Tota.le : . 68 . :2 . . . . . 
Pathology Associated with Fractures of the H\.umrus: 

Skin and Soft Tissues: 

Contusion and ecchym:,sis of the skin end soft tissues about the site or 
the simple fractures of the humerus were not unusually marked. 

. . . . 
3 . . . . . . . 25Z . 

~ . . 
. • 

In ca.sea of compound fracture pf the injury to the skin and soft tissues 
was always moderately severe to severe. The wounds were penetrating in 132 cases, 
perforating in 118 cases and lacerated in 34 cases. The penetrating and perfor-
ating wounds resulted from entrance of metallic missiles during combet while the 
la.cerated wounds resulted forttle most :i;e:rt from severe accidental injur.,. 

Joints: 

Severe injury to the joints adjacent to the fractured humerus resulted 
in 48 cases. The elbovr was involved in 33 cases a.nd the shoulder was involved 
in 15 cases. In 42 cases the fracture line extended into the joint. In 6 
cases the joint was dislocated, the elbow once and the shoulder 5 tin:es. All 
5 ca.see of dislocation of the shoulder joint resulted from accidental injury 
received when the patient was catapulted through the air from a vehicle to the 
hard surface of t be road during a vehicular accident. 

Table V; Joint Injury: 

. . Elbow Shoulder Total . . . Dislocation 1 . 5 . 6 . . . 
Fracture into Joint: 7{2 . 10 . 42 . . 

Totals 33 : 15 . ~8 . . . 
Blood Vessels: 

Severe injury to the larger blood vessels requiring ligation of these 
vessels occurred one time in case of the n:xillary 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 hurre rus were compli-
cated by pe·rmanent nerve darmge. These were: 

injuries of the brachial plexus, 
injuries of the median nerve, 
injuries of the ulnar nerve, and, 
injuries of the radial m rve. 

In cases where possible the ends of the lacer~ted 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 VTere almret egually divided between the tv10 humeri as 
the left humerus was fractured in 1b9 cases and the right hurrerus in 178 cases. 
The total nunber of fractures, 347, is slightly more than the total number of 
cases, 342, as the humerus was fractured in two places in each of 5 ceses. The 
upper extremity of the bone was fractured in 43 cases; the shaft was involved 
in 253 cases and the lower extremity in 51 cases. Y.:0re details es to site of 
fracture can be obtained from the following chart. 

Table VI; Site of Fractures of Humerus; 

:Hefld: Neck :Gr.Tub:U/3:M/3:L/3:Med Cond:Lat Cond:Total: 
Left humerus : :Su!"g:Ana-:Undesig: : : : : : 
: : : : tom: nated : : : : : : 9 : __ 2_:_2_: 5 : 8 : 59: 18: 42: 1,1. 

Right humerus : 4 : 6 : 1 : 2 : 4 : 51 : 26: 57: 22 

. . : 
10 

5 
• UPPER EXTREMITY : SHAFT ·-------------- : LOWER EXTREM:rl'Y : 

178: 
. . 43 253 . • 51 : 347 : 

: 

TYJ)e of Fracture: 

3o8 of the 342 cases at fractures of the hwmrus were complete and comminuted. 
This is to be expected because the tmjority of the injuries were the result of 
severe bettle wounds or serious accidents. Of the remaining 34 cases, 8 were 
clear cut, transverse, oblique, or chip fractures, while 26 were incomplete and 
comminuted. 

TREA.TMl.iNI' 

Primary Treat:rrent : 

Primry treatment, here described, is not the first aid treatment administered 
in the field. It is the first definitive treatment given to favor the restoration 
of position and function of the fractured bone. It includes reduction ,md fixa-
tion of the reduced fragments in the case of simple fractures. It includes ade-
ouate debridement of open wounds, re100val of foreign bodie~, metallic and bony 
fragments and fixation in the case of compound f~ctures. 

SucJi treatn:ent was rendered promptly in these 342 cases of fractures of the 
humerus, as 213 cases were treated within 24 hours, after injury. 99 c~ses 
were treated within 24- - 72 hours after injury; 2 1ere treated over 72 hoors 
after injury. 

2 cases were untreated. One of the untreated cases was injured on D-day in 
North Af~ica 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 
5 months after injury, reveeled a rnalunited fracture that limited extension of 
the forearm. 

Primary treatment of simple fractures: 

57 of these fractures were reduced and fixed in pl::i.ster of peris spicas. 
15 of these cases 111ere later tre r> ted by operative net hods to conect deformity 
and will be described later. 

One case was not treeted as it was an old case detected 6 n:onths after 
injury. 
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Primary trePtment of compound fractures of the humerus: 

The 274 cases of compound fractures were treated pri:n:arily as follows: 

208 were debrided and plaster of paris spica applied, 
9 were debrided and plaster of .i::aris long arm c~st applied, 

30 were debrided a.nd plaster of pairs hanging cast ~~pplied, 
4 were debrided and plaster of paris abduction cast applied. 

15 demanded surgical "illlputation on account of traumatic amputation or 
extensive soft tissue injury. 

1 defective amputation stultlI) was repaired. 
3 were debrided and the fragn:ents fixed by plating. 
5 were debrided and the fr gment s wired. 
7 were debrided and trqction applied to the lower fragment by insertion 

of Kirschner wire in olecranon. 
1 ~as debrided with removal of h~ral head. 
1 was debrided with remval of the distal end of the hwrerus. 

Subsequent Treatment of Fractures; 

1. Subsequent treatent of simple fractures: 

Fifteen cases of the 58 cases of simple fracture of the humerus had to 
undergo operative procedures subsequent t o primary reduction am fixation with 
plaster cast. Two of these 15 cases had Kirschner wires led through the ole-
cranon process of the ulna in order that tr.action might be exerted on the dis-
placed lower fragmmt of the humerus. In the remaining 13 cases, operfttive 
procedures were performed at the, site af tb3 fractured bcne. In all cas~s ex-
cept one the ope't':: t ion followed the primary t rePtment within 2 to 23 days; 
while in this one, fixation of an ununi tad fracture was done 5 years after the 
origin~l injury. One case we s plated 6 days after injury and had to be re-
plated 23 days after the injury. In 2 cases bony fragments, which would have 
prevented perfect he ·,l ing, were removed. Further details of subsequent treat-
n:ent of cases of simpl':3 fracture in this series can be obtained from Table VII. 

Table VII; Subsequent treatn:ent of Simple Fractures of Humerus: 

:Fixation of fragments with nail o~ screws •••••• 2: 
:Fixation of fragments with bone plntes •••••.••• 5: 
:Fixation of fragments with wire •••••..••••••.•• 4: 
:Remove.J. of bony fragments •••••••••••••••••••••• 2: 
:Kirschner wire tra ction of olecranon ••••••••••. 2: 
: Total ................... 15: 

2. Subsequent tre _ tment of compound fractures of the hUirBrus: 

Thirty-three cases of compound fractureA of the hunerus were operated 
at the time of primary tre:>tment. The remaining 241 cases of the total 274 
cases of compound fractures were reducen by non-oper~tive treatment, other th~n 
manipulation, and sup corted with plaster of paris cests. Subsequently, 16 of 
these 241 cases dem?nded operative treatment as the following table shows. 

Table VIII; Subsequent treatmnt of Compound Fractures of Humerus: 

:J.mputation following ges gangrene infection •• 
:A:mnutation following dry gan~~ •••..••••••• 
.iAmputation on account of soft tissue damage •• 

4: 
1: 
1: 

:Bone plating of froPIIlents • • • •• •• •• • • • • • • • • • •• 2; 
:v,iriD,Q: of fragments . . . . . • . . . • . . • . • • • • • • . . • • . • A! 
:Fixation of fragments with screws •••••••••••• 2: 
:Kirschner :.ire traction to olecranon •••••••• ~ 2: 

Total ••••••••••••••••• 16: --------------·----

- 4 -



The paucity of delayed operations in these ce.ses of compound fractures 
is en indication of the carefUl Mnsidere.tion of the proper treatm3nt e.t time 
of p1'ime:cy t.,..er1.tment. 

Complications: 

Serious complications were rare: 

Hemorrhage: 

Two cases of alarming hemrrbage occurred. One of these was controlled 
by pressure bandages. The other occurring two days after p rimary treatil'ent 
necessitated the ligation of the brachial E1rtery. 

Infection: 

There were four cases complicated by ges gangrene which recessitated 
amputation of the humerus, two of these cases occurring in Cerimn prisoners 
of war. 

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

One case resulten in chronic osteomyelitis. 

Vascular: 

There were two cases of vascular complic r,tions. One was on l y tempo-
rary while the other, aryr arently due to prolonged pressure on the brachial 
artery by plaster of paris cast, led to dry gangrene and ultimate amputation 
of the humerus. 

Ampute. t ions : 

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

There was ono c s e of dry gengrene, ~eferred to above, that deir.anded ampu-
tation of the hume:rus. 

There were four eMpute.tions done following gas gangrene. 

There were seven a~putations performed on eccount of extensive soft tissue 
damge whiuh had destroyed all hope of the viPbility of the arm. 

Table IX; Amputations complicating Fractures of the Hun:erus: 

: Surgica l _amputation following t::::-auretic e.mput<:3.t ion •• , •. ~ 
Sur~ical e.mputation foll~1in~ severe soft tif RUe injury 7: 

: Surgical amvute.tion followinq gas gan~rene ••••.••••••• 4~ 
: Surgice..J. amnutation followina dry gangrene ••.•.•.•••.• 1: 

Total ••••...•.• , 21: 

Final Disposition: 

From the 12th General Hos i t r 1 307 cases were transferred to the Zone of 
Interior- as they could not be restored to duty status in this theatre. 

".Ut-;ven (11) cases were sent to ''B" duty. ('I:' these, six (6) were simnle 
fra ctures; (2) ho received as result of battle casualties and (4) four the 
result of accidental i n jury. · ive ( 5) were conpound frr:ct11res rerulting from 
battle casualties , These were for the most part condylar fractures and incom.-
plete fractures of the hu:nen,l shaft with solid herling of the f'r~cture and 
some lirrJ.tat ion of the elbow joint. 

Twen+,y-four csAes were returned to "A" 1uty by way of the convalescent 
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hospital or the conditioning ~nd rehabilitstion ward. Of thesP, 15 were simple 
frt>cture, 11 resulting ~rom accident~l injury, 4 from battle casualties. 9 
were compound fractures. 6 resulting from battle casuslt ies and 3 from accident-
al injury. These were cases of impacted fractuxes of the surgicol or anatom-
ical n~ck of the humerus, incomplete fractures of the humer9.l. sheft or confylar 
frectures, which hed healed completely wit~out limitation of function. 

P..ssocieted Injuries: 

The associat~a injuries were varied and wide-spread as regards other parts 
of the body. The more serious ones were: 

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

9 cases of fractured ra~ius of seme extremity. 

7 c~ses of fracture 0 ulna of same extremity. 

15 cases of fracture of scapula of same side on which the frnctured 
humerus occu~red. 

3 cases of fracture of clavicle of same side. 

20 cases of fracture of other upper extremity. 

34 cases of fractures of lower extremities. 

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

18 injuries of the chest, 5 causing sucking wounds. The remaining 13 
accompanied by hemothorax and 2 compliceted by empyemn. 

4 serious intraabdominal injuries. 

5 cases of fractured vertebrae. 

5 c?ses of fractured bones of face. 

4 cases of serious injury to the eye. 

Sumnacy: 

342 patients suffering from :f''.!'ectures of the humerus were traeted at the 
12th Generel Hospital. 

75.14% "lere due to battle casualties. 

24.19~were due to accidentRl injury. 

O. 57'/o the cause ,rns not recorded. 

Nature of fractures: 

68 or 19.88% of the fractures of the humerus were simple. 

274 or 80.12% of the fractures of tba hunerus were compound. 

Simole cages resulted rrostly :f'rom accidental injury. 

Compound cases resulted from b~ttle casualties. 

Associated Pathology: 

·ounds of skin and soft tissues were; 
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Penetrating in 132 cases; 

Perforating in 118 cases; 

Lacerated in 34 cases • 

.Taints: 

The elbow (33 cases} was involved in the injury over twice as often as 
the shoulder joint (15cases). The fracture line extended into the joint in 4.2 
cases. 

Dislocation of the elbow occurred in 1 case; dislocation of the 
shoulder in 5 cases, all the result of accident cl injury. 

Blc>od Vessels: 

The axillary artery and vein were ligated in one case; the brechi~l 
ortery and vein in five cases. 

Nerves: 

There were 9t cases of nerve injury, the n:ajority of which wer.e injuries 
to the radial nerve 46}. Th~n in order of frequency the uln<.i.:!'.' nerve, (27), the 
median nerve, (16), and the brachial ulexus, (4). 

Bone: 

Extensive loss of bone occurred in 18 c~~es. 

Site of fracture: 

In each of five cases the humerus was fractured tw,ce 9 totnlling 347 
fractures in 342 patients. 

The upper extremity of the humerus we.s involved in 43 cases; the shaft 
in 253 case~, and the lower extremity in 51 cases. 

Ty-pe of Fracture: 

334 out of the 347 fractures were complete and co:rnminuted. This is to 
bo expected for most of the injuries resulted fr.om extensive battle injuries 
and severe accidental injury. 

Treatment: 

Prillllry treatment w s given early, secondary operative treatnBnt follow-
ing a conservative primary treatimnt was necessary only in 31 cases. 

Complications: 

Serious complications were rare. 

Hemorrhage occurred in two cases. 

Infection occurred in eleven cases only four of which were due to 
gas producing organisms. 

Vascular complication resulted only once due, evidently, to pressure 
of plaster cast on· the brachial artery. Dry ~angrene resulted and amputation 
of the humerus became necessary. 

Amputations: 

21 surgical amputetions were :perforned; 

9 :f'ollov,ing traumatic amputation. 

1 following developreent of dry ga~grene at upper extremity. 

- 7 -



... 

4 following gas gangrene. 

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

Disposition: 

307 of the total 34-2 cases were discharged to the Zone of tte Interior as 
they could not be restored to "A" (combat) duty within 120 days, 11 c a ses were 
sent to "B" duty and 24 cases were returned to "A" duty. 

END RESULTS: 

The final outcome of thses cases cannot be given or predicted. The mjor-
1 ty of them were sent into the Zone of Interior with fre.ctu!"es in gocd align-
rrent with plaster of peris support es quicldy as possible after the dete of 
injury (less than th!'ee months). To insure the patient's ability to return to 
"A" (combat) duty a period of longer than 120 de.ys ~~uld be necessary. 
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