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Epidemiology

® 1-3% of all orthopaedic fractures

® 20% of shoulder fractures

® bimodal distribution >30 (m) & > 65 (w)

Ekholm R, et al. 2006. Fractures of the shaft of the humerus.
An epidemiological study of 401 fractures. J Bone Joint Surg Br 88: 1469—-73.



Mechanism of injury

- direct blow to the arm
- twisting injuries
- traffic accidents

- pathologic fractures
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Incidence Age
Injury (%) (yr)
Simple fall 59.2 65.3
Fall from a height 7.9 43.2
Sport 4.6 20.5
RTA (pedestrian) 4.2 42.2
RTA (vehicular) 12.9 29.2
Pathological 6.2 534
Miscellaneous 5.1 36.9




Deforming forces

Proximal to deltoid tuberosity

- proximal fragment = medial (PM)
- distal fragment = lateral — proximal (D)

Distal to deltoid tuberosity
- proximal fragment = Abducted (D)
- distal fragment = medial-proximal (B,T)




Clinical & radiological evaluation

- Pain, swelling, deformity, haematoma,
pathologic motion, crepitus, shortening

- Assess motor and sensory function of
the radial, median and ulnar nerves

Anteroposterior (AP) and lateral
radiographs should be obtained first

The shoulder and elbow should be
included on each radiograph




Classification

AO classification

Low vs high energy
Soft tissue injury

Open fracture grading
Associated injuries
Nerve or vascular injury

Co-morbidities




Treatment options U
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Review article
Acute and chronic humeral shaft fractures in adults
L. Pidhorz*

Conservative
External fixation

Plate fixation (conventional — MIPO)
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Intramedullary nailing

New fixations techniques and the pressure from patients for

faster recovery have lead to increase use of surgical treatment



J Orthop Traumatol (2017) 18:259-263 @ CrossMark
DO 10,1007/s10195-017-0459-6

ORIGINAL ARTICLE

Humeral shaft fractures: national trends in management
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James Krieg™ - Surena Namdari

27,908 humeral shaft fractures (2002-2011)

ORIF T from 47.2% to 60.3%

§ 70%
Demographically, ORIF usage: § oo e
- younger patients }é jZ: —_—
- female gender 5 o%
- private insurance Tg 20%
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Factors predicting patient-reported functional outcome scores after @ Lo
humeral shaft fractures™

Edward Shields *, Leigh Sundem, Sean Childs, Michael Maceroli, Catherine Humphrey,
John Ketz, John T. Gorczyca

Statistically significant effect on patient-reported functional
outcomes following treatment of humeral shaft fractures,
regardless of treatment modality, injury mechanism, and
associated fractures (45 pt surgical vs 32 conservative):

e 7 patient age,

* history of psychiatric illness,

e Charlson co-morbidity Index score
* insurance type,

e fracture location



Indications for operative intervention

1. Inability to maintain reduction due to

obesity, intolerance of orthosis

2. Specific fracture patterns (segmental, simple
transverse, long spiral, Holstein & Lewis)

3. Patients with multiple trauma

4. Bilateral fractures

5. Open fractures




Indications for operative intervention

6. Pathological fractures, malunions, nonunions

7. lpsilateral injuries (floating elbow or shoulder)

8. Spinal cord and brachial plexus injuries

9. Fractures associated with major vascular injuries

10. Progressive or new onset of a radial nerve palsy




Conservative treatment

Clin Orthop Relat Res (2009) 467:1907-1914
DOI 10.1007/s11999-008-0612-x

ORIGINAL ARTICLE

Management of Fractures of the Humerus in Ancient Egypt,
Greece, and Rome

An Historical Review

Stig Brorson MD, PhD




Conservative treatment

Fractures of the shaft of the humerus will
usually unite, irrespective of the type of
the fracture (Sarmiento et al., 2001)

Union rates > 95% are often reported

Zagorski JB, Latta LL, Zych GA, et al. Diaphyseal fractures of the humerus.
Treatment with prefabricated braces. J Bone Joint Surg Am. 1988;70:607-10.

Brorson S. Management of fractures of the humerus in ancient Egypt, Greece, and
Rome: an historical review. Clin Orthop Relat Res. 2009;467:1907-14

Sarmiento A, Zagorski JB, Zych GA, et al. Functional bracing for the treatment of
fractures of the humeral diaphysis. J Bone Joint Surg Am. 2000;82:478-86.




Acceptable alighment:

- 3 cm of shortening
- 30° of varus / valgus angulation

- 20° of anterior / posterior angulation




44y old, 2,5 m post-injury |
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Nonoperative treatment of humeral shaft W) v

fractures revisited

Erden Ali, MRCS™“*, Dylan Griffiths, FRCS (T&0)", Nnamdi Obi, MRCS®,
Graham Tytherleigh-Strong, FRCS (T&0)", Lee Van Rensburg, FRCS (T&0)°

207 fractures, 138 fractures 5y fup
- 24 nonunions (17.5%)
- 15 operative treatment

Overall union rate 83%

Comminuted fractures: 89% union rate regardless position



Outcome of Nonoperative vs Operative Treatment of
Humeral Shaft Fractures: A Retrospective Study of 213
Patients

Antony Denard Jr., MD; Justin E. Richards, MD; William T. Obremskey, MD, MPH; Michael C. Tucker, MD; Mark Floyd,
MD; Greg A. Herzog, MD

Orthopedics. 2010;33(8) https://doi.org/10.3928/01477447-20100625-16

Nonunion 20.6 % conservative versus 8.7 % operative
Malunion 12.7 % vs 1.3%
Radial nerve palsy 9.5% vs 2.7%

No difference in time to union or ultimate ROM
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Humeral shaft fractures: union outcomes in a large @M
cohort

Frances E. Harkin, MBBS, Richard J. Large, MBBS, FRACS(Orth), FAOrthA*

. . regardless
126 patients, 96 conservatively specific
fracture
, 0 : o :
Nonunion 33% conservative vs 4% surgically — patterns &
location

Early surgery significantly higher union
No difference plate/nail

A psychiatric history is associated with nonunion



Plate osteosynthesis

b}
# Gold standard '
Strong indications:
- periprosthetic fractures
- nonunion or delayed union
- ipsilateral arm fractures

- specific fracture patterns?

The rates of non-union and hardware failure
requiring revision range from 2.5 to 16%

The most common complications are iatrogenic
nerve palsy (0-5%) and infection (0—6%)



Holstein-Lewis with
radial nerve palsy



4 m conservative
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42 y old male




% A commentary by David 5. Ruch, MD, is
‘((_:,.‘ linked to the onkne version of this arscle at
Jysong

Minimally Invasive Osteosynthesis with a Bridge
Plate Versus a Functional Brace for Humeral
Shaft Fractures
A Randomized Controlled Trial

Fabo Teruo Matsumags, MD, PhD, Mawcel Jun Sugawara Tamaoki, MDD, PhD, Marcelo Hide Matsanoto, MDY, PhI,
Nicola Archetti Netto, MD, Phd, Flavio Faloppa, ML, PRD, and Joao Carlos Befloti, MDY, PhD

Statistically significant advantage of bridge plate:
- DASH score at 6 months, no at 1 year

- nonunion rate (0% versus 15%)

- deformity in coronal plane (2.0% versus 10.5%)
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Is minimally invasive plating osteosynthesis for @.
humeral shaft fracture advantageous compared
with the conventional open technique?

Cheng Wang, MD”, Jianmin Li, MD", Ying Li, MD", Guofeng Dai, MD"*,
Manyi Wang, MD"*

MIPO does not lead to better
postoperative function and strength
restoration results compared with the
open technique

Significantly, is associated with greater
postoperative malrotation, which could
possibly lead to secondary degenerative
shoulder arthritis




Intramedullary nailing

UHN Garnavos nail

Targon H

Uniflex® Humeral
Nail System



Intramedullary nailing

Advantages:

shorter operating time, reduced blood loss, low
infection rate, and early recovery of function

GPs2
3m POP

Problems:

Antegrade: proximal migration, RC integrity,
interlocking, extension of the fracture, diastasis,
radial nerve palsy

Retrograde: Eccentric nail insertion, proximal
interlocking, axillary nerve, fracture extension




Arch Orthop Trauma Surg (2005) 125: 27-32
DOIT 10.1007/s00402-004-0757-3

ORIGINAL ARTICLE

Panayiotis Dimakopoulos - Andreas X. Papadopoulos
Michalis Papas * Andreas Panagopoulos - Elias Lambiris

Modified extra rotator-cuff entry point in antegrade humeral nailing




Arch Orthop Trauma Surg (2005) 125: 27-32
DOT 10.1007/s00402004-0757-3

ORIGINAL ARTICLE

Panayiotis Dimakopoulos - Andreas X. Papadopoulos
Michalis Papas * Andreas Panagopoulos - Elias Lambiris

Modified extra rotator-cuff entry point in antegrade humeral nailing




Original Article

Intramedullary nailing of humeral
diaphyseal fractures. Is distal locking
really necessary?

Minos Tyllianakis, Pantelis Tsoumpos, Kostas Anagnostou, Anna Konstantopoulou,
Andreas Panagopoulos

S5 . Intmstionsl Jounel of Shoukder Swpsey —-Ap-din 200. / V.7 / a2 &

2 nonunions / 63 fractures

Constant score, at a minimum of
2-year follow-up, was excellent or
very good in 93.7% of the patients







Intramedullary nailing

Success rate as high as that for other methods:

(Ingman and Waters, 1994; Rodriguez-Merchan, 1995; Rommens
et al., 1995; Shazar et al., 1998; Sims and Smith, 1995; Brumback,
1996; Redmondet al., 1996; Achecar and Whittle, 1997; Lin et al.,
1997; Crates and Whittle, 1998; Tome et al., 1998).

non-union 6%
infection 2%

radial nerve palsies 3%




_ The Journal of TRAUMA® Infury, Infection, and Critical Care

Prospective Randomized Comparative Study of Antegrade N
?nd tIzletm!lralle Locked Nailing for Middle Humeral Shaft ~ “" "™
racture

Hao-Ren Cheng, MD, and Jinn Lin, MD, PhD

Table 2 Perioperative and Postoperative Variables

i Antegrade Retrograde p (95% Confidence
Variable (n = 44) (n = 45) Interval)
Time to 24+13 26+16 0.52(-0.82t00.42)
operation (d)
Operative 60 + 20 54 +23  0.19(-3.09to 15.1)
bleeding

amount (mL)
Fluoroscopic 13+03 1.2+04 0.19(-0.051t00.25)

time (min)

Operation time 51.3 + 13.3 64.8 + 12.2 <0.01 (~18.9to —8.12)"
(min)

Fracture 42 (95%) 42 (93%) 0.51 (0.92 to 1.13)
healing rate

Follow-up time 18.6 + 3.1 19.8+3.7 0.1 (~2.64 to 0.24)
(mo)

Time to 108 +35 12.1+39 0.1 (~2.86 to 0.26)
healing (wk)

Operative 2 (5%) 1(2%)  0.54 (0.18 to 23.9)
radial nerve
palsy

Screw backout 4 (9%) 1(2%)  0.17 (0.47 to 41.03)

similar treatment results, including healing rate and eventual
functional recovery for middle humeral fractures
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NERSX
Y ‘ ;% International Journal of Surgery
y journal homepage: www.journal-surgery.net !
Original research
Meta-analysis of the outcomes of intramedullary nailing and plate @Gm‘,_\m
fixation of humeral shaft fractures
Guo-dong Liu*"™", Qing-gang Zhang ™", Shan Ou“"*, Le-shun Zhou*, Jun Fei?,
Hong-wei Chen ¢, Guo-xin Nan', Jian-wen Gu®
10 studies (1990-2012)
459 cases, itramedullry naiing  Plte fixation Risk Ratio Risk Rati
] . _StudyorSubgrowp  Fents  Total Events Total Weight M., Fixed 5% C1 M.H, Fxed, 95% C1
231 plating & 228 nailing Changman 2000 BEEE YL =
Singisefi 2010 0 B 4 N R5% 200456 5l =
Ying 2011 1 n 0 23 91% 31300137299 _—
No difference: Total (95% C) % 89 100.0%  264[108,649] @
Total events 14 4
- honunion ;‘9‘§;°99"9’",|?:§§?‘; fﬂf‘P 0:0031&)‘?:0% w0 1 101w
. . oRmaRdL=LILr=1 Intramedullary nailing Plate fxation
- infection

radial nerve palsy
other complications

Fig. 2. Meta-analysis results for delayed union incidence rate of humeral shaft fracture between the two groups.

Delayed healing rate lower with plate



RESEARCH ARTICLE 2 O 1 7
Surgical interventions to treat humerus shaft

fractures: A network meta-analysis of

randomized controlled trials

Jia-Guo Zhao'?*, Jia Wang?, Xiao-Hui Meng®, Xian-Tie Zeng®, Shi-Lian Kan®*

142 Participants
17 studies (16 RCTs) o
Shoulder impingement (IMN)
latrogenic radial nerve (ORPF)
No significant differences
- nonunion, Zeis
- delayed union,
- infection

3 RCTs

IMN
11 RCTs 353 Participants

MIPO performs better

ORPF
337 Participants
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Open reduction-internal fixation versus g
intramedullary nailing for humeral shaft fractures:
an expected value decision analysis

Nicholas J. Zarkadis, DO*, Emmanuel D. Eisenstein, MD, Nicholas A. Kusnezov, MD,
John C. Dunn, MD, James A. Blair, MD

Patients favor ORIF over IMN as the optimal
treatment decision for an acute traumatic
humeral shaft fracture



STUDY PROTOCOL Open Access

HUMeral Shaft Fractures: MEasuring Recovery after
Operative versus Non-operative Treatment

(HUMMER): a multicenter comparative
Observational StUdy Mahabier et al. BMC Musculoskeletal Disorders 2014, 15:39

Thirty hospitals in the Netherlands
400 patients

AO type 12A or 12B
2 years

We expect the results!



Take home messages

- Functional bracing/nonoperative care is
still the mainstay of treatment

- Surgery can give a better X-ray and
potentially quicker recovery but with the
inherent risks of surgery... choose wisely

- Specific fracture patterns
- Careful patient selection
- Meticulous surgical technique

- Preservation of rotator cuff tendons




