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Clinical and radiological outcomes of callus preservation
versus excision in gunshot-related distal humerus fractures
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ABSTRACT

BACKGROUND: High-energy gunshot injuries to the distal humerus frequently result in extensive comminution, severe soft-tissue
damage, and contamination, making definitive fixation both technically demanding and biologically challenging. During staged manage-
ment with temporary stabilization, extra-articular callus formation may occur prior to definitive fixation, potentially influencing the
surgical decision to preserve or excise this tissue. This study aimed to evaluate the clinical and radiological outcomes of a fixation
strategy that preserves extra-articular callus in high-energy distal humerus fractures caused by gunshot injuries.

METHODS: This retrospective study included 21 male patients with Gustilo-Anderson type IlIA distal humerus fractures caused
by high-velocity gunshot injuries, treated between 2016 and 2024. All patients initially underwent temporary stabilization followed by
definitive fixation. Patients were stratified according to whether the extra-articular callus tissue was preserved (n=9) or excised (n=12)
during surgery. Functional outcomes were assessed using the Disabilities of the Arm, Shoulder and Hand (DASH) score and the Mayo
Elbow Performance Index (MEPI), and radiographic union time was recorded.

RESULTS: The mean patient age was 28 years (range, 22—43). According to the AO/OTA (Arbeitsgemeinschaft fiir Osteosynthe-
sefragen/Orthopaedic Trauma Association) classification system, 81% of fractures were type 13C3. Nerve injury was present in five
patients (23.8%), and heterotopic ossification developed in five patients (23.8%). No significant intergroup differences were observed in
DASH scores, MEPI scores, range of motion, or infection rates (all p>0.05). However, union time was significantly shorter in the callus-
preserved group compared with the excision group (18.0£3.1 vs. 23.5£3.3 weeks, p=0.004). Nerve injury (p=0.043) and heterotopic
ossification (p=0.025) were associated with higher DASH scores, indicating poorer functional outcomes.

CONCLUSION: A callus-preserving fixation approach may offer a biological advantage in the management of high-energy distal
humerus gunshot fractures by promoting earlier bone healing without compromising functional outcomes. When extra-articular callus
does not interfere with anatomical reduction, preserving it in situ may be considered as part of a staged damage-control-to—definitive
fixation strategy.

Keywords: Callus protection; distal humerus fracture; gunshot injury.

ORIF facilitates early mobilization and helps prevent joint
stiffness, open distal humerus fractures are associated with a
high risk of postoperative infection.*

INTRODUCTION

Distal humerus fractures account for approximately 2% of all

-thi 1 i - . . R .
fractures and one-third of all humeral fractures.!'l Various sur: Fractures resulting from high-energy gunshot injuries are typi-

gical techniques have been described for their management.
231 Open reduction and internal fixation (ORIF) is widely con-
sidered the standard treatment for these injuries. Although

cally classified as type Il according to the Gustilo-Anderson
classification.P! Type lll open fractures around the elbow rep-
resent some of the most challenging injuries to manage, and
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achieving full functional recovery is often difficult even with
appropriate reduction. In addition, these injuries impose sub-
stantial economic, psychological, and social burdens on pa-
tients. The high kinetic energy and ballistic effects of gunshot
trauma further contribute to complex fracture patterns in
this region.[®

Gunshot injuries often produce fracture morphologies that
do not conform to conventional classification systems, and no
universally accepted treatment protocol exists. Furthermore,
patients may present with concomitant injuries, such as inter-
nal organ damage or traumatic brain injury. The literature on
the management of complex distal humerus fractures caused
by gunshot injuries in patients with associated systemic trau-
ma is limited.’® In this study, we aimed to compare the clini-
cal and radiological outcomes of patients with high-energy
gunshot-induced distal humerus fractures who underwent
definitive fixation either with preservation or excision of ex-
tra-articular callus tissue formed proximal to the fracture. All
patients had initially been managed with temporary stabiliza-
tion, either external fixation or splinting, due to prolonged
intensive care requirements.

MATERIALS AND METHODS

Study Design and Patient Selection

This retrospective study was conducted at a Level | trauma
center that routinely receives referrals for high-energy fire-
arm-related injuries. Patients who sustained distal humerus
fractures due to high-velocity gunshot wounds between 2016
and 2024 were included. To minimize potential confounding
effects on functional and radiological outcomes, patients with
additional fractures in the same limb, those requiring soft-
tissue reconstruction with flap or graft coverage, and those
with concomitant vascular injuries were excluded. One pa-
tient who died during intensive care follow-up was also ex-
cluded, resulting in a final study population of 21 patients.

Initial management was performed at referring Level Il or Il
trauma centers and included wound debridement and tem-
porary stabilization using either external fixation or long-arm
splinting (Fig. 1). Upon referral, patients were admitted to the
intensive care unit due to associated systemic injuries, such
as head trauma or internal organ injury. Open fractures were
classified according to the Gustilo—Anderson classification, and
fracture morphology was categorized using the AO/OTA (Ar-
beitsgemeinschaft fiir Osteosynthesefragen/Orthopaedic Trau-
ma Association) classification system. Preoperative computed
tomography (CT) angiography was performed in all patients to
assess for potential vascular injuries. Intravenous antibiotic pro-
phylaxis consisting of ceftriaxone, amikacin, and metronidazole
was initiated preoperatively and continued for five days.

Data regarding head trauma were obtained from cranial CT
scans performed at the referring institutions. Two patients
had radial nerve injuries, and one patient had an ulnar nerve
injury. During intensive care follow-up, debridement was per-
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formed once in four patients and twice in three patients. Pri-
mary wound closure was achieved in all cases, and none of the
patients required vacuum-assisted closure therapy. This study
was approved by the Giilhane Training and Research Hospital
Clinical Research Ethics Committee (Date: 25.11.2025, Deci-
sion No: 2025-555), and all procedures were conducted in
accordance with the principles of the Declaration of Helsinki.

Implants and Surgical Technique

A posterior surgical approach was used in all patients for the
treatment of distal humerus fractures. An olecranon oste-
otomy was performed to provide adequate exposure of the
distal humerus and the articular surface. The osteotomy was
fixed using tension band wiring, cerclage wiring, or cannulated
screw fixation, according to intraoperative preference.

Intra-articular callus tissue was excised in all patients to fa-
cilitate anatomical reduction of the joint surface, and the ar-
ticular fragments were stabilized using headless compression
screws. The decision to preserve or excise extra-articular
callus was made intraoperatively based on whether it inter-
fered with anatomical reduction or fracture alignment.

To restore mechanical stability, dual locking plates were ap-
plied medially and laterally (Fig. 2). Early postoperative elbow
range-of-motion exercises were initiated once adequate pain
control and wound stability were achieved.

Figure 1. Temporary external fixation used as initial damage-
control stabilization for a high-energy open distal humerus fracture
caused by a gunshot injury.

Figure 2. Postoperative anteroposterior (a) and lateral (b) radio-
graphs demonstrating dual-plate fixation of a distal humerus frac-
ture with preservation of extra-articular callus.
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Radiographic and Clinical Evaluation

Standard anteroposterior and lateral radiographs of the el-
bow were obtained on admission, weekly during the intensive
care unit stay, on postoperative day |5, and monthly thereaf-
ter throughout the follow-up period. In addition, elbow and
cranial CT scans were performed at initial admission. Radio-
logical bone union times were systematically recorded.

Complete union was defined clinically as the absence of ten-
derness at the fracture site and radiologically as the presence
of callus formation in at least three of four cortices. Radio-
graphic signs of post-traumatic arthritis, myositis ossificans,
and heterotopic ossification were also evaluated and docu-
mented during follow-up.

All clinical and radiological evaluations were performed by a
single independent orthopedic surgeon. Functional and clini-
cal assessments were conducted at a minimum follow-up of
one year. Elbow range of motion, including flexion, exten-
sion, supination, and pronation, was measured. Functional
outcomes were assessed using the Disabilities of the Arm,
Shoulder and Hand (DASH) score and the Mayo Elbow Per-
formance Index (MEPI).>'%

Statistical Analysis

Descriptive statistics are presented as mean *+ standard de-
viation or median (range) for continuous variables, and as
frequency (percentage) for categorical variables. The Shap-

Table I. Demographic and clinical characteristics of the

patients

n=21 MeantSD

Median (Min-Max)

Age (years) 28.81+4.47
28 (22-43)
Elbow flexion (°) 91.52+8.64
93 (60-110)
Elbow extension loss (°) 6.48+3.86
7 (0-20)
Pronation (°) 62.19+5.38
62 (52-75)
Supination (°) 66.95+8.29
67 (51-81)
DASH score 38.86x14.11
35 (20-68)
MEPI score 76.33+13.47
78 (50-95)
Follow-up (months) 51.62+24.19
43 (13-84)
Time to union (weeks) 21.1x4.2
21.1 (13.4-27.4)
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iro—Wilk test was used to assess the normality of data distri-
bution. Between-group comparisons were performed using
the Mann—Whitney U test for continuous variables and the
chi-square or Fisher’s exact test for categorical variables, as
appropriate. Associations between DASH scores and con-
tinuous variables were evaluated using Spearman’s rank cor-
relation coefficient. Multivariate linear regression analysis
was conducted to identify independent predictors of DASH
scores. All analyses were performed using SPSS software
(version 20.0; IBM Corp., Armonk, NY, USA), with statistical
significance set at p<0.05.

RESULTS

A total of 21 male patients were included, with a mean age
of 28 years (range, 22—43). Right-sided elbow involvement
was observed in nine patients, and left-sided involvement in

Table 2. Distribution of clinical and radiological variables
n %

Head trauma

No 14 66.7

Yes 7 333
Associated injury

No 14 66.7

Yes 7 333
HO

No 16 76.2

Yes 5 238
Infection

No 17 81.0

Yes 4 19.0
Nerve injury

None 16 76.2

Radial 3 14.3

Ulnar 2 9.5
AO type

13C2 4 19.0

13C3 17 81.0
Stabilization

Splint 13 61.9

EF 8 38.1
Injury side

Right 12 57.1

Left 9 429
Callus excision

No (preserved) 9 429

Yes (excised) 12 57.1
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Table 3.

Comparison of patient characteristics according to callus management

Callus preserved

Callus excised

(n=9) (n=12)
Mean*SD Mean*SD p value
Median (Min-Max) Median (Min-Max)

Age (years) 28.89+2.42 28.75+5.67

28 (26-33) 28.5 (22-43) 0.808°
Elbow flexion (°) 95.11+2.47 91.08+11.44

93 (87-95) 93.5 (60-110) 0.754°
Elbow extension loss (°) 5.67+2.23 7.0844.75

6 (1-8) 7 (0-20) 0.508°

Pronation (°) 60.89+4.85 63.17£5.75

62 (52-66) 62 (54-75) 0.554°
Supination (°) 67.78+6.49 66.33+9.67

68 (60-81) 65.5 (51-81) 0.702°
DASH score 43.1115.14 35.67+13.06

36 (28-68) 32.5 (20-65) 0.199°
MEPI score 72.44+14.08 76.73+12.03

79 (50-95) 75.5 (63-90) 0.915°
Time to union (weeks) 18.03+3.1 23.5+3.3

18.0 (13.1-22.1) 22.0 (17.7-27.4) 0.004*

Follow-up (months) 59.00£26.13 46.08+22.12

72 (16-84) 43 (13-82) 0.277°

®Mann—Whitney U test; DASH: Disabilities of the arm, shoulder and hand.

I2. The mean follow-up duration was 51.6 months. Accord-
ing to the AO/OTA classification, |4 fractures were classi-
fied as type 13C3 and seven as type |3C2. All injuries were
Gustilo-Anderson type llIA open fractures. Five patients sus-
tained concomitant fractures in other extremities, and seven
patients had associated head trauma. Initial temporary stabili-
zation was achieved with a long-arm splint in 13 patients and
an external fixator in eight patients. The mean DASH score
was 38.916.3 (Table I).

The distribution of clinical and radiological variables is sum-
marized in Table 2. Of the 21| patients, seven (33.3%) had
concomitant head trauma and seven (33.3%) had additional
musculoskeletal injuries. Heterotopic ossification was ob-
served in five patients (23.8%), and postoperative infection
occurred in four patients (19.0%). Nerve injury was present
in five patients (three radial, two ulnar). Most fractures were
classified as AO type 13C3 (81.0%). Initial stabilization was
performed using a splint in |3 cases (61.9%) and an external
fixator in eight (38.1%) (Table 2).

Patients were stratified into two cohorts based on whether
the extra-articular callus tissue was debrided intraoperative-
ly: Group | (callus preserved, n=9) and Group 2 (callus ex-
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cised, n=12). Intergroup comparisons revealed no statistically
significant differences in age, final range of motion, MEPI, or
DASH scores (all p>0.05). However, the mean radiographic
time to union was significantly longer in the callus-excised
group compared with the callus-preserved group (23.5£3.3
vs. 18.0£3.1 weeks, p=0.004) (Table 3).

When DASH scores were analyzed according to clinical and
radiological variables, no statistically significant differences
were found with respect to the presence of head trauma,
associated injuries, infection, or method of initial stabilization
(splint vs. external fixator) (all p>0.05). In contrast, patients
with peripheral nerve injury and those who developed het-
erotopic ossification had significantly higher DASH scores,
indicating worse functional outcomes (p=0.043 and p=0.025,
respectively) (Table 4).

DISCUSSION

Open distal humerus fractures resulting from gunshot injuries
are rare and difficult to manage. Treatment typically follows a
staged approach, beginning with aggressive debridement and
temporary stabilization, followed by definitive fixation once
soft-tissue conditions permit. In high-energy gunshot-related
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Table 4. Comparison of Disabilities of the Arm, Shoulder and Hand (DASH) scores according to clinical and radiological variables

n Mean*SD Median (Min-Max) P
Head trauma
No 14 36.93£14.91 32 (20-68) 0.287°
Yes 42.71+£12.48 44 (27-60)
Nerve injury
No 15 30.53%11.48 30 (20-54) 0.043°
Yes 6 61.57+6.21 62 (52-68)
HO
No 16 33.00£9.65 30 (20-60) 0.025°
Yes 5 57.60+8.38 54 (49-68)
Infection
No 17 38.00£13.56 35 (20-65) 0.574°
Yes 42.50+17.99 38 (26-68)
Stabilization
Splint 13 40.00+14.30 38 (23-68) 0.697°
EF 8 37.00£14.55 32 (20-65)

®Mann—Whitney U test; DASH: Disabilities of the arm, shoulder and hand.

open fractures, management priorities include preservation
of life, limb salvage, infection prevention, and restoration of
extremity function.l''! The primary objective of surgical fixa-
tion in complex distal humerus fractures is anatomical re-
construction of the articular surface and stable fixation of
the distal humerus to both the medial and lateral columns.
[121 Because these injuries are both open and intra-articular,
elbow range of motion is often significantly compromised. In
the present study, all fractures were classified as type 13C ac-
cording to the AO classification. Jupiter and Morrey reported
that even relatively minor elbow trauma may result in joint
stiffness due to capsular fibrosis.['®!

Despite the high rate of bone and soft-tissue complications
associated with these open injuries, McKee et al.l'! reported
generally favorable functional outcomes, including general
health, limb-specific, surgeon-based, and radiological mea-
sures. In contrast, Min et al.l'*l found that open distal humerus
fractures were associated with poorer functional outcomes
and reduced range of motion compared with closed fractures.
Patients with open injuries also demonstrated a trend toward
higher complication rates and longer times to union.

Given the relatively young age of these patients, functional
expectations are typically high, which may influence postop-
erative satisfaction. Because we perform definitive joint re-
construction following temporary external fixation and initi-
ate early mobilization, near-complete restoration of elbow
range of motion can be achieved. In addition to fracture- and
surgery-related factors, soft-tissue complications appear to
play a critical role in functional recovery. In the present study,
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peripheral nerve injury and heterotopic ossification were as-
sociated with significantly higher DASH scores, underscoring
their negative impact on long-term upper-extremity function.
These findings highlight the importance of meticulous intra-
operative nerve exploration and protection, as well as con-
sideration of strategies to minimize heterotopic ossification,
particularly in young, high-demand patients requiring rapid
functional recovery.

None of the patients in our series developed a major joint
contracture. Gerardet et al.l'! reported satisfactory to excel-
lent outcomes in up to 90% of intra-articular distal humerus
fractures when anatomical reduction, stable fixation, and ear-
ly initiation of active elbow motion were achieved.

MEPI scores did not differ significantly between groups. This
finding suggests that, although callus preservation may facili-
tate biologically accelerated bone healing, this advantage was
not reflected in elbow-specific performance outcomes within
the available follow-up period. As the MEPI score is largely in-
fluenced by pain and range of motion, it may be less sensitive
than the DASH score in detecting subtle functional impair-
ment in young, high-demand patients.

The aim of this surgical technique is to achieve stable fixation
by securing the plate to the callus at the fracture margins
without extensive soft-tissue dissection, thereby preserving
extra-articular callus. The articular surface is reconstructed
using headless screws, followed by early postoperative mobi-
lization once adequate pain control and wound stability are
achieved.
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In open distal humerus fractures, early definitive fixation is of-
ten challenging due to the increased risk of infection and soft-
tissue complications. ORIF should be avoided in the presence
of contamination or active infection at the fracture site.l'd]
Chapman and Mahoney reviewed the use of primary internal
fixation in open fractures and reported high rates of bone and
soft-tissue infection.!'”]

Dragon et al.l'¥l compared damage-control surgery with ear-
ly surgical treatment and found no significant differences in
clinical outcomes or infection rates. In the present study, all
cases were classified as Gustilo—Anderson type Ill open frac-
tures and were considered contaminated, as they resulted
from high-energy gunshot injuries. One patient developed a
superficial infection, which was successfully treated with early
debridement and appropriate antibiotic therapy, resulting in
resolution of clinical signs and wound discharge. External fixa-
tion (EF) is another treatment method for open fractures.
Kémiircii et al.!®! applied the llizarov technique to intra-ar-
ticular distal humerus fractures caused by gunshot injuries in
a series of 20 patients, reporting pin-site infections in three
patients and deep infection in one. In a retrospective study
of 18 patients, Mostafavi et al.l'”! used a unilateral external
fixator followed by a definitive treatment and reported pin-
site infections in eight patients. They also noted that 70% of
patients achieved good or excellent functional elbow scores.
Because union tends to take longer in open fractures, compli-
cations such as pin-site infection and pin loosening may occur
with external fixators, including the llizarov system. However,
in our study, EF was used as a temporary rather than defini-
tive treatment, and no pin-site infections were observed.

The concept of preserving extra-articular callus is biologically
meaningful, as callus represents a highly vascular and meta-
bolically active reparative tissue that provides osteogenic
cells, cytokines, and an early scaffold for bridging the defect
and promoting peripheral bone healing. Removal of this tis-
sue may disrupt early biological continuity, create a secondary
bone defect, and prolong the time required for cortical bridg-
ing. Previous studies on open fractures have primarily focused
on the need for grafting in the presence of bone loss rather
than on callus preservation. However, Min et al.®® reported
that staged fixation of open distal humerus fractures was as-
sociated with prolonged union times and occasional need for
bone grafting. In contrast, our findings demonstrated shorter
union times without grafting when callus was preserved, sug-
gesting that, when extra-articular callus does not compro-
mise reduction or joint congruency, it may serve as a bio-
logical enhancer of early fracture consolidation, particularly
in high-energy periarticular injuries.

Open distal humerus fractures are typically caused by high-
energy mechanisms and are often associated with additional
musculoskeletal or systemic injuries. Brain trauma has been
reported to accelerate fracture healing.?"! Following injury,
the brain initiates complex cellular and molecular responses,
including immune-inflammatory processes involving cyto-
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kines, growth factors, and other biomolecules,?? which may
contribute to both local and/or systemic tissue repair, includ-
ing bone healing. Yang et al.”®] demonstrated that brain injury
accelerated fracture union and increased callus formation. In
our series, nine patients had associated brain trauma; how-
ever, when patients were grouped based on the presence or
absence of brain injury, no significant difference in union time
was observed (p=0.08).

Previous studies have shown that bone defects may occur
in third-degree open tibial fractures and open hand injuries,
where bone grafting may be required.?**! However, graft-
ing may result in donor-site morbidity, as well as increased
cost and risk of infection when allografts are used. Therefore,
when the fracture does not involve the joint, we believe that
preservation of callus tissue is important and may contrib-
ute to reduced union time. Min et al.?% divided patients who
underwent definitive treatment for open distal humerus frac-
tures into two groups: primary and staged. The mean union
time in the primary group was 23.4 weeks, compared with
25.7 weeks in the staged group. Three patients also required
bone grafting due to bone loss. In our study, the mean union
time was 21.1 weeks, despite no use of grafting. The shorter
union time observed in our study compared with previous
reports may be attributed to preservation of extra-articular
callus during fixation, as well as reduced soft tissue dissection,
both of which likely facilitate faster bone healing. Conversely,
removal of callus tissue may lead to bone loss and defect for-
mation, potentially resulting in delayed union.

Limitations

This study has several limitations. First, its retrospective,
single-center design limits the generalizability of the find-
ings. Second, the small sample size reduces statistical power,
particularly for subgroup analyses involving nerve injury and
heterotopic ossification. Third, although predefined intraop-
erative criteria were applied, surgical decision-making inevita-
bly involved some degree of surgeon judgment, which cannot
be fully standardized. Finally, radiographic union was assessed
using plain radiographs rather than CT, which may affect the
precision of union-time assessment. Future prospective, mul-
ticenter studies are needed to validate the clinical utility of
callus preservation and to establish standardized decision-
making criteria.

CONCLUSION

The findings of this study suggest that preservation of extra-
articular callus during definitive fixation of high-energy distal
humerus fractures may provide additional biological support
without compromising anatomical reduction. In complex fire-
arm-related injuries, this approach may help maintain column
stability while preserving the biological environment neces-
sary for fracture healing. From a clinical standpoint, avoiding
unnecessary callus excision may represent a reasonable surgi-
cal strategy in selected cases. However, further studies with
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larger cohorts and longer follow-up durations are required to
confirm these findings.
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ORIJINAL CALISMA - 6Z

Ategli silah yaralanmalarina bagli distal humerus kiriklarinda kallus korunmasi ve
eksizyonunun klinik ve radyolojik sonuglar1

AMAC: Distal humerusu igeren yliksek enerjili atesli silah yaralanmalari siklikla belirgin pargalanma, ciddi yumusak doku hasari ve kontaminasyon ile
sonuglanir ve bu durum definitif fiksasyonu hem teknik hem de biyolojik agidan zorlastirir. Gegici stabilizasyon ile uygulanan evreli tedavi siirecinde,
definitif fiksasyon oncesinde ekstraartikiiler kallus olusumu gelisebilir ve bu durum s6z konusu dokunun korunmasi veya eksize edilmesine iliskin
cerrahi karar sirecini etkileyebilir. Bu galismanin amaci, atesli silah yaralanmalarina bagli yliksek enerjili distal humerus kiriklarinda ekstraartikiiler
kallusun korunmasina dayali fiksasyon stratejisinin klinik ve radyolojik sonuglarini degerlendirmektir.

GEREC VE YONTEM: Bu retrospektif calismaya 2016-2024 yillari arasinda yiiksek eneriili atesli silah yaralanmasina bagh Gustilo—Anderson tip llIA
distal humerus kirigi nedeniyle tedavi edilen 21| erkek hasta dahil edildi. Tim hastalarda definitif fiksasyon 6ncesinde gecici stabilizasyon uygulan-
mistir. Hastalar intraoperatif olarak ekstraartikiler kallus dokusunun korunmasina (n=9) veya eksize edilmesine (n=12) gére iki gruba ayrilmistir.
Fonksiyonel sonuglar Disabilities of the Arm, Shoulder and Hand (DASH) ve Mayo Elbow Performance Index (MEPI) skorlari ile degerlendirilmis,
radyolojik kaynama stireleri kaydedilmistir.

BULGULAR: Hastalarin ortalama yasi 28 yil (22-43) idi. AO/OTA siniflamasina gore kiriklarin %81’ 13C3 tipindeydi. Bes hastada (%23.8) periferik
sinir yaralanmasi, bes hastada (%23.8) heterotopik ossifikasyon saptandi. Gruplar arasinda DASH, MEPI, eklem hareket agikligi veya enfeksiyon
oranlari agisindan anlamli fark bulunmadi (tiim p>0.05). Bununla birlikte kallusun korundugu grupta kaynama stiresi anlamli olarak daha kisa bulundu
(18.0£3.1 vs. 23.5%3.3 hafta, p=0.004). Periferik sinir yaralanmasi (p=0,043) ve heterotopik ossifikasyon (p=0.025) daha yliksek DASH skorlari ile
iligkili bulunarak daha kotl fonksiyonel iyilesmeye isaret etti.

SONUC: Ekstraartikiiler kallusun korundugu fiksasyon yaklasimi, yliksek enerjili atesli silah yaralanmalarina bagli distal humerus kiriklarinin tedavi-
sinde biyolojik avantaj saglayabilir ve fonksiyonel sonuglari olumsuz etkilemeden daha erken kemik kaynamasina olanak taniyabilir. Ekstraartikiler
kallusun anatomik rediiksiyonu engellemedigi durumlarda, evreli hasar kontroliinden definitif fiksasyona uzanan tedavi stratejisinin bir pargasi olarak
yerinde korunmasi diistintilebilir.

Anahtar sozclikler: Atesli silah yaralanmasi; distal humerus king; kallus korunmasi.
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