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Unusual and Tricky Trauma Cases 

Prof. Marius JB Keel, MD, FACS

Vice-Chairman

General, Trauma and Orthopedic Surgeon - EBSQ Traumatology
Head for Trauma, Pelvic and Spinal Surgery

Department of Orthopedic and Trauma Surgery 
University Hospital Bern, INSELSPITAL
Bern, Switzerland

48 y, male, motorcycle accident
Jihlava - Czechia

Case 1

20.5.2013 Acute management ?Further Diagnostics ? 20.5.2013 Acute management ?

23.5.2013

Volume Reduction and Closed Reduction of Fracture

1. Internal rotation and hip flexion

2. Pelvic Binder - Traumatic Pelvic 
Orthotic Device (T-POD)

DeAngelis et al. OTA 2003 Poster

• 12 human cadaveric specimens (type B1)

• Injury symphyseal diastasis 39.3mm

• Sheet 17.4mm

• T-POD 7.1mm
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• External pelvic fixation (n=93) vs 

• Trauma pelvic orthotic device (T-POD;n=93)

• Severe retroperitoneal hematoma, open book or vertical shear

• SBP: 102 vs 113 mm Hg

• Base excess: -8.5 vs -7.2 meq/L

• ISS: 38.6 vs 33.6 pts.

• Laparotomy rate: 28% vs 23%

Croce et al. J Am Coll Surg 2007;204:935-42

• 24h transfusions: 17.1 4.9*

• 48h transfusions: 18.6 5.6*

• Pelvic angiogram 23% 23%

• Ventilator assoc. pneumonia 33% 10%*

• Mortality 37% 26%

Pelvic Binder and Results Pelvic Binder: Effectiveness on Posterior Pelvic Ring ?

• Secondary Survey - E:
– No open wounds
– No pin tract infection
– Uneventful digital rectal examination

23.5.2013

Transfer to Bern

Case 1

Definitive 
Treatment ?

• ORIF symphysis
• Percutaneous S1
• Abdominal wall repair (mesh)

24.5.2013
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2.6.2013

26.5.2013

Fever, CRP 450, Lc 14.9, 
minimal rectal bleeding

Further management ?

3.6.2013

29.5.2013

Positive 
rectoscopy: 

Laparotomy with 
colostomy and 

anterior 
débridement

1.6.2013

Second look

Removal of 
implants ?

3.6.2013

4.6.2013

• Second look with V.A.C.
• Rectoscopy and repair 

of rectal injury

Fever, persistent increased CRP

11.6.2013

Further management ?
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11.6.2013Further treatment ? • Posterior débridement
• Anterior second look

12.6.2013

18.6.2013
• Posterior closure
• Anterior second look

25.7.2013 (2 months)
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15.8.2013 (2.6 months) 26.9.2013 (4 months) • Partial secondary dislocation

7.11.2013 (5.5 months) • No abdominal wall hernia
• Chronic osteitis

Next steps ?

17.12.2013 (6.5 months)
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17.12.2013 (postop. – 6.5 months)

27.2.2014 (9 months)

Plan: Sphincter reconstruction –
bowel continuity

Shlamovitz et al. 
Ann Emerg Med. 2007;50:25-33

• 1401 patients

• Composite sensitivity /specificity (any 
abnormal finding): 22.9% - 94.7%

• Spinal cord injury: 37% -96%

• Bowel injury: 5.7% - 98.9%

• Rectal injury: 33.3% - 99.8%

• Pelvic fracture: 0% - 99.8%

• Urethral disruption: 20% - 99%

• Digital rectal examination should not be 
used as a screening tool for detecting 
injuries in trauma patients

• 362 patients: 8 rectal and 24 lower urinary tract injuries

• Multivariate analysis (primary and independent predictors): rectal 
injury, widened symphysis; bladder injury, widened symphysis 
and SI joint; urethral injury, widened symphysis and fracture of 
the inferior pubic ramus

• Predictive values of these radiologic findings were low: 5% to 9%
for urethral and rectal injuries to 20% for bladder injuries

J Trauma 2002;52:205–209

J Trauma 2008;65:354–359

• 82 BBMI recognized in OR between Nov 2000 and Dec 2006 
• 4 slice CT Nov 2000-July 2005; 16 slice CT July 2005-Dec 2006

• Rectal injuries and serosal tears excluded

• 25 pat. directly to OR for laparotomy (positive diagnostic peritoneal 

lavage, a positive focused abdominal sonogram or other injury)

• 57 pat. who underwent CT: findings indicating possible BBMI in 
46 pat. (80.7%; free fluid without solid organ injury (50.9%), free 
air (10.5%), active mesenteric bleeding (10.5%), and bowel 
swelling (5.3%).

• 11 pat. (19.3%) had delayed BBMI with diagnosis ultimately 
made by repeat CT or in the OR (1–10 days)

• 16,630 trauma registry patients with blunt trauma - 1,545 (9.3%) pelvic #

• Overall mortality 13.5% - only 0.8% died as direct result of pelvic fracture

• Risk factor for mortality ISS≥25 pts.

J Am Coll Surg 2002;195:1-10
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• All patients with abdominal injury from 2000 to 2006 (n = 1,834) –
included ISS ≥18 pts, AIS abdomen ≥3 pts.

• Two groups: fracture group (operative fractures of pelvis, acetabulum, 
thoracolumbar spine, femur; n=106) – control group (n=91)

• Complications 34% vs 18%, including ARDS (8% vs 1%) and sepsis
(11% vs 3%)

J Trauma Acute Care Surg 
2013;74:1307-1314

Severe 
Symphysis Rupture →  

Rectoscopy and 
Retrograde Cystography !

Tödlicher Ballon-Unfall
im Kanton Freiburg
Beim Absturz eines
Heissluftballons im Bezirk
Greyerz, kam ein Mann
ums Leben. Der Ballon war
in Château d’Oex gestartet
und touchierte offenbar
beim Landeanflug eine
Hochspannungsleitung. An
Bord waren der Pilot und
eine 4-köpfige Familie. Der
Familien-Vater verstarb
noch am Unfallort, die
restlichen Passagiere
schweben in Lebensgefahr.

06.08.2013 06:51

Case 2 • Female, 55y. Hot-air balloon crash (50 m) –
GCS 5 before intubation

• Primary Survey at admission:

• A: intubated

• B: ventilated, SPO2 99%, stable thorax

• C: Abdomen tended, pelvic binder, RR 72/45 
mmHg, HR 120/min. Hb 73. FAST negative.

• D: GCS 3

• E: ok

10:17

Further management ?

Lodox 10:20

• Responder
• Further management ?

Whole body-CT 10:45
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• + mandibular #

• Flexion-distraction # L1 
(incomplete cranial burst #)

• Complete burst # L4

• Bilat. pedicle # L5

• Traumatic spondylolysis L5/S1

Diagnoses ?

• Thoracic trauma (serial rib # right, hematopneumothorax right)

• Abdominal trauma (liver rupture (grade IV))

• Silicon breast implants: Don‘t miss rupture !

Diagnoses ?

Further 
diagnoses ?

Operative Management - Priorities ?

• Mandibula

• Thorax

• Abdomen

• Spine

• Pelvis

• Femur

11:20

• Chest tube right
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Management of combined 
abdominal and spinal trauma ? • 1986-2010 – University Hospital Zurich

• N=468; 395 patients (84%) blunt trauma - 73 (16%) penetrating trauma

• 233 patients OM (50%) - 235 with NOM (50%)

• Significant shift to NOM in later period (early 15%, late 63%) with a low 
conversion rate to OM of 4.2%

• Age, degree of hepatic and head injury, injury severity, intubation at 
admission, and early period were independent predictors of mortality in 
multivariate analysis

Management of orthopedic trauma 
(femur – spine) ?

day 3

• Femoral nail 
(closed reduction, 
traction table)

day 3

• Decompression and 
dura repair L4/L5
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day 3 • Hybrid-stabilization: percutaneous Th12, vertebroplasty 
L1,open lumboplevic stabilization (L3-ilium)

day 5

day 7

• Pulmonary dysfunction – further diagnostics ?

day 7

• Treatment ?• Diagnosis ?

day 8
• Laparotomy
• Repair of diaphragm
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day 8 • Pararectal approach
• Vertebrectomy L4
• Intercorporal stabilization L3-L5 (cage, plate)

anterior

cranial

anterior

cranial

anterior

cranial

anterior

cranial

anterior

cranial
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day 8

postop.

preop.

day 11

day 13

Outcome ?

Dear Professor Keel,

Good to hear from you. Thank you so much for all the great work 
you and your team did on us. We are doing very well under the 
circumstances. How are you doing? I hope this email finds you well.

…

My mom is transitioning from using 1 crutch to using a cane. She 
walks pretty well with the cane. She can also walk unaided, but very 
slowly and has to concentrate a lot.

…

My mom plans to return to work (she is a law professor) in August.

…

Mi 12.02.2014 06:51

Mi 19.02.2014 05:14

5 months

3 months

Hits in Pubmed ?

• “Traumatic diaphragm rupture”: n=654

• “Right traumatic diaphragm rupture”: n=180

• “Missed traumatic diaphragm rupture”: n=52

• “Missed right traumatic diaphragm rupture”: n=25

• “Traumatic diaphragm rupture and liver injury”: n=105
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Diagnosis of Diaphragm Rupture

• Multidetector CT (MDCT) is the modality of choice for the 
detection of diaphragmatic injury

• Initially missed diagnoses on CT: 12-63%

• CT to have a variable sensitivity of 61–87% and specificity 
of 72-100%

• Sensitivity for detecting left-sided ruptures (78%) is higher 
than for right-sided ruptures (50%)

• Missed diagnosis can later present as intrathoracic 
visceral herniation and strangulation with a mortality
rate of 30–60%

• Cave: increasing nonoperative management for most 
cases of blunt abdominal trauma

• CT scans of 23 patients with surgically proven diaphragmatic tears (both 
blunt and penetrating)

• Discontinuous diaphragm sign: 96%

• Diaphragmatic thickening: 70%

• Dependent viscera sign and collar sign exclusively in blunt-trauma 
patients

• Organ herniation and dangling diaphragm signs significantly more often 
in blunt trauma 

• Contiguous injury on either side of the diaphragm more often in 
penetrating trauma (83%) than in blunt trauma (18%).


