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A case report of rescue in extremis of mediastinal impalement:
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Abstract: Mediastinal impalement by a sharp object is both an extraordinary and fortunately exceptional
situation. The cases are infrequently encountered and rarely report in literature because the majority of these
patients die in pre-hospital care. In the literature, only a few cases have been published to date. A review of
the literature reveals that most patients with mediastinal impalement do not survive or have an unpredictable
injury pattern. In this presentation, the authors report a strange case of attempted homicide in the context of
family vindictiveness with a sharp knife of a 58-year-old woman was reported. The surgical exploration was
chosen, allowing good exposure of the object but no visceral or vascular lesions were observed. The marking
hazard we encountered with this observation was that the innominate artery passed through the hole in
the tail of the knife, which was already broken at the lower edge without causing any damage to the vessel.
Perioperative management may involve multiple surgeons performing simultaneous surgical procedures.
The removal of the intra-mediastinal knife is a delicate process that requires a careful etiopathogenic analysis
of the victim and the intrathoracic impaled object to prevent other damages to the patient. The authors
describe an unexpected non-fatal of penetrating intra-mediastinal injury and via a literature review, the tricks

and tips of surgical management are discussed in a stable patient.
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Introduction be dealt with by the surgeons available without delay (2).
The cases of mediastinal impalement are infrequently Sularlzlr;g p;tlendts W:;}fl h;modynamlc stability re.qfullre i
encountered and rarely report in literature because the well-detined and codified management strategy 1t loca

majority of these patients die in pre-hospital care. More technical expertise is limited (2). Based on this observation,

than 90% of thoracic great vessel injuries are due to we describe an unexpected non-fatal of penetrating intra-

penetrating trauma and includes the aorta (ascending, arch mediastinal injury and via a literature review, the tricks

and its branches, and descending aorta), the pulmonary
vessels, the intrathoracic vena cava, and the innominate and
azygos veins (1). Victims who are physiologically unstable
after the injury to any of mediastinal compartments must

and tips of surgical management are discussed in a stable
patient. We present the following article in accordance with
the CARE reporting checklist (available at http://dx.doi.
org/10.21037/jecem-20-116).
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Case presentation

A 58-year-old female with no medical or medication-
use history was presented to the emergency department
of the University Hospital of Antsiranana (Northern of
Madagascar 1,118 km away by road from Antananarivo
the capital versus 759 km as the crow flies =50 min by
aircraft) with history of homicide in the context of family
vindictiveness. She was found by emergency physicians
with a knife rammed into her cervical-thoracic region.
The knife entered through jugular/suprasternal notch.
On admission, the patient was fully conscious with the
Glasgow Coma Scale was 14/15 and respiratory function
was not compromised. All vital signs were normal with no
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Figure 1 Chest X-ray showed impaled knife in the cervico-

mediastinal area.
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neurologic deficits and stable (blood pressure 110/80 mmHg
and heart rate 102 bpm). Clinical examination revealed
no active bleeding at the entry sites and no signs of
subcutaneous emphysema. Examination of the chest
revealed no exit site for the stab. She was started on
prophylactic antibiotics and tetanus antitoxin before surgery.
Standard laboratory tests showed an elevation of white
blood cell count to 14,000/mm’ (4,500 to 11,000 per mm")
and there was no significant haemoglobin reduction.
The Focused Assessment Sonogram for Trauma (FAST)
suspected right haemothorax and pneumothorax. Chest
radiograph of the patient demonstrated a knife, penetrating
the mediastinum and through in right pleura cavity leading
a pneumo-haemothorax (Figure I). No widening of the
cardiac silhouette was established. CT scan was unavailable
as an emergency. Due to the absence of a thoracic surgeon
on the site, a thoracic surgeon from the capital was flying
to Antsiranana to operate the patient in an emergency.
Twenty-four hours after being admitted, the patient was
immediately transferred to the emergency operating room
for removal of the impaled objects under direct vision
and injury control. Initially, the median sternotomy was
performed immediately. Exploration of the mediastinal
space revealed that the innominate artery passed through
the hole in the tail of the knife, which was already broken at
the lower edge (Figure 2) without causing any damage to the
vessel. In the second stage of the operation, it was decided
to widen the incision by performing a right anterolateral
thoracotomy (right hemi-clamshell) to carefully explore
and accurately control the intrapleural lesions caused by the
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Figure 2 Perioperative view. (A) Perioperative view of mediastinal injury; (B) illustration of the relationship of the knife to the innominate

artery. IA, innominate artery; SCA, subclavian artery; CCA, common carotid artery.

© Journal of Emergency and Critical Care Medicine. All rights reserved.

7 Emerg Crit Care Med 2022;6:8 | http://dx.doi.org/10.21037/jeccm-20-116



Journal of Emergency and Critical Care Medicine, 2022

Page 3 of 5

Figure 3 Postoperative view. (A) Postoperative view of surgical approach; (B) classic chef’s knife that’s the skeletonized tang was already

broken at the lower edge.

point of the knife. Approximately 900 mL of blood were
aspirated from the right pleura cavity. An atypical resection
of the middle lobe was performed to control the air leakage
and haemorrhage responsible of the pneumohemothorax.
One thousand millilitres of blood were lost during the
operation time associated with transfusion of two packed
red blood cells and 400 mL fresh frozen plasma. The
patient had a favourable outcome and the remainder of his
clinical recovery was uneventful (Figure 3). All procedures
performed in studies involving human participant were in
accordance with the ethical standards of the institutional
and national research committees and with the Helsinki
Declaration (as revised in 2013). Written informed consent
was obtained from the patient for publication of this case
report and any accompanying imagines.

Discussion

Penetrating transmediastinal injury also called impalement
mediastinal injury is defined as evidence of a single missile
entry and exit on opposite sides of the thorax, missile
entry and missile retention on opposite sides of the thorax,
and missile entry on one side of the thorax with missile
retention in the mediastinum as in our observation (1-3).
The clinical presentation of mediastinal vessel injury
following penetrating trauma may be acute or subacute
as seen in our case. It depends on multiple factors,
both extrinsic (mechanism, type of cutting object, type
of firearm) and the severity of the injury to the intra-
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mediastinal vessels involved. This often presents a
diagnostic and operative challenge to the thoracic surgeon
and a decision to undergo an operation must be made
with full knowledge of the facts. The surgical therapeutic
approach must be adapted to the clinical status of the
patient particularly patient’s hemodynamic status. Patients
who are stable after adequate resuscitation may benefit
from rapid chest X-ray imaging, computed tomographic
angiography, and endovascular treatment by angiographic
catheterization (1). A repeated examination with FAST
echo is important to avoid missing or a possible aggravation
of an unrecognized initial lesion. According to Guivarch
et al. (4), CT scanning is definitely relevant in cases
of thoracoabdominal and supraclavicular injuries and
abnormal chest radiographs, as new lesions are frequently
observed in these circumstances and have a significant
impact on patient management. With the evolution of
modern diagnostic and radiologic investigations including
combined arteriography, esophagoscopy, bronchoscopy, and
echocardiography help to decrease unnecessary explorations
in hemodynamically stable patients. Historically, mandatory
good operative exposure was the practice of any suspicion
of intramediastinal vascular injury (1). VATS remains
controversial especially in cases of suspected cardiac
or major vessel injury (5-7). Chest drainage can be a
diagnostic as well as a therapeutic procedure. It will be
used to evacuate the intrapleural effusion in order to
quantify blood, detect massive air leaks, and establish an
operative indication for an invasive thoracotomy (6). Due
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to the limited diagnostic resources (scanner and VAT'S not
available in the institution of Antsiranana), a sternotomy
associated with a lateral thoracotomy (hemi-clamshell
incision) allowed us to carry out a precise lesion assessment
and control of pleuro-pulmonary haemorrhagic lesions. In
this present case, there were no intramediastinal lesions. In
our case, the operative indication was not debated despite
the hemodynamic stability as the removal of the intra-
mediastinal object without visual control will be fatal for our
patient. The spared mediastinum organs and the associated
well-tolerated haemopneumothorax would probably
explain the haemodynamic and respiratory stability of our
patient. Our attitude enabled us to safely remove the stab
wound. This principle is adopted by several authors in the
literature (7-9). In literature, penetrating injuries to the
mediastinum usually have a high probability of injury to the
vascular and other vital structures (1). Our patient’s survival
before surgery is attributed to the non-existence of a fatal
intramediastinal injury.

Conclusions

Removal of objects embedded in the chest may result in
serious haemorrhage, hemodynamic damage and rapid
cardiac arrest of victim and requiring a thorough study of
each case planning and delicate process. This is why impaled
penetrating objects impaled in the chest are systematically and
mandatorily removed in the operating room under optimal
conditions under direct visual and general anaesthesia. Early
diagnosis and surgery can save patients who would otherwise
be lost. In a country such as Madagascar where resources are
generally extremely limited, all general surgeons should be
trained in the management of this type of trauma to prevent
further damage to the patient due to a delay in care in the
absence or unavailability of the thoracic surgeon on-site.

Patient perspective
Even if the management of her illness was difficult, the

patient was grateful to the entire medical team.
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