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Abstract: A 47-year-old female committed suicides by hanging in the barn.
When emergency medical technicians (EMTS) arrived at the scene, she was in
cardiopulmonary arrest and initial rhythm was asystole. On arrival, she had a
plenty of foamy fluid on her mouth and underwent cricothyroidotomy. A chest X-
ray and computed tomography showed severe pulmonary edema.  She
unfortunately did not return her circulation by resuscitation. We presented a rare
case of pulmonary edema induced by hanging and discussed complexity of
mechanisms pulmonary edema induced by hanging.
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Pulmonary edema induced by hanging has been reported rarely [1-4].
E" 'IE However, it is important for understanding the mechanisms. We report hanging
induced pulmonary edema and discuss about the etiology.

CASE REPORT

A 47-year-old female committed suicides by hanging in the barn. She
was diagnosed as schizophrenia by a local hospital and treated with major
tranquilizer. She was discovered by her mother. He mother released her and
called an ambulance without basic cardiopulmonary resuscitation.

When emergency medical technicians (EMTS)
arrived at the scene, she was in cardiopulmonary arrest

and platelets, 28.5 x 10*mm?®. Serum biochemical
analyses revealed the following findings: total bilirubin,

and her pupils had dilated. Initial rhythm was asystole.
On arrival at hospital in 30 minutes receiving basic life
support without infusion of adrenaline by EMTS, she
remained cardiac arrest. As she had a plenty of foamy
fluid on her mouth suggesting lung edema, she
underwent cricothyroidotomy for securing airway, and
injection of 5 times of 1mg of epinephrine every four
minute in order to attempt resuscitation. Results of
blood gas analysis on admission (FiO, 100%) were pH
6.49, pCO, 51 mmHg, pO, 140 mmHg, HCO; 3.7
mmol/L, and base excess (BE) -36.5 mmol/L. A
complete blood count revealed the following findings:
white blood cells, 7,500/mm?; hemoglobin, 11.4 g/dL

0.3 mg/dL; aspartate aminotransferase (AST), 3180
IU/L; alanine aminotransferase (ALT), 4990 IU/L;
albumin, 3.7 g/dL; glucose, 678 mg/dL; glycated
hemoglobin, 5.2%; blood urea nitrogen, 13.0 mg/dL;
creatinine, 0.64 mg/dL; creatine phosphokinase, 191
IU/L; sodium, 144 mEg/L; potassium, 16.7 mEg/L;
chloride, 96 mEqg/L; c-reactive protein, 0.3 mg/dL. A
chest X-ray and computed tomography (CT) showed
severe pulmonary edema (Fig. 1 & 2). She
unfortunately did not return her circulation.

The roentgen reveals decreased permeability in
both lung fields.
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Fig-1: Chest roentgen on arrival

The CT demonstrates bilateral diffuse ground glass appearance, suggesting lung edema.

Fig-2: Chest computed tomography (CT) on arrival

DISCUSSION

Differential diagnosis of pulmonary edema
was inflammation, hypo-osmolality, over hydration,
heart failure and neurogenic. As she had normal value
of leukocyte, C - reactive protein and albumin,
possibility of inflammation and hypo-osmolality is
minimized. As her past history did not include heart,
kidney and liver diseases, possibility of overhydration is
also denied. Furthermore, as the CT detected no
significant lesions in her head and spine except for
change of anoxic brain due to cardiac arrest, possibility
of neurological lung edema is also minimized [5].
Hanging may cause takotsubo cardiomyopathy,
following lung edema [6-8]. However this mechanism
requires time at least from several hours to a few days.
This case shows lung edema immediately after hanging
so that possibility of takotsubo induced lung edema is
also minimized. Injection of adrenaline cause lung
edema, however, this case showed sign of lung edema
before injection of adrenaline [9]. In addition, hypoxia
may cause lung edema [10]. Exposure to hypoxia
increase reactive oxygen species from mitochondria, as
from nicotinamide adenine dinucleotide phosphate
oxidase, xanthine oxidase/reductase, and nitric oxide
synthase enzymes, as well as establishing an
inflammatory process [10]. However, this mechanism
also requires time. Marked high level of AST, ALT and

potassium of the present case were just caused by
prolong time course from cardiac arrest [11]. The
remaining other causes were negative pressure in
pulmonary cavity. swalt et al reported the three
mechanisms of pulmonary edema for acute obstruction
of upper airway [12]. First is that forced respiration for
acute obstruction of upper airway makes pulmonary
cavity negative pressure and increases venous return.
Second is strong negative pressure destroys alveolus
and capillary. As this mechanism can cause immediate
lung edema, theory of negative pressure induced lung
edema is most likely cause of this case.

CONCLUSION

We presented a case of pulmonary edema
induced by hanging and discussed complexity of
mechanisms pulmonary edema induced by hanging.

REFERENCES

1. Derks L, Plash W, Powell E, Tilney PV. 16-Year-
Old Female Near Hanging With Negative Pressure
Pulmonary Edema. Air Med J. 2017 Jan -
Feb;36(1):5-7.

2. Berdai AM, Labib S, Harandou M. Postobstructive
pulmonary edema following accidental near-
hanging. Am J Case Rep. 2013 Sep 6;14:350-3.

3. Viswanathan S1, Muthu V, Remalayam B.

Available Online: https://saspublishers.com/journal/sjmcr/home

704



Koki lkeda et al., Sch. J. Med. Case Rep., Sept, 2018; 6(9): 703-705

Pulmonary edema in near hanging. J Trauma Acute
Care Surg. 2012 Jan;72(1):297-301.

Oswalt CE, Gates GA, Holmstrom MG. Pulmonary
edema as a complication of acute airway
obstruction. JAMA. 1977 Oct 24;238(17):1833-5.
Mrozek S, Constantin JM, Geeraerts T. Brain-lung
crosstalk: Implications for neurocritical care
patients. World J Crit Care Med. 2015 Aug
4;4(3):163-78.

Sawamoto K, Hase M, Uemura S, Kasai T,
Narimatsu E. Takotsubo cardiomyopathy induced
by suicidal neck hanging. J Emerg Med. 2015
Feb;48(2):e35-8.

Sengupta S, Mungulmare K, Wadaskar N, Pande
A. Inverted Takotsubo cardiomyopathy after
attempted suicidal hanging--two cases. Indian
Heart J. 2016 Apr; 68 Suppl 1:552-6.

Gnanavelu G, Sathiakumar DB. Reversible left

10.

11.

12.

ventricular dysfunction in suicidal hanging. J Assoc
Physicians India. 2008 Jul; 56:545-6.

Belkin NS, Degen RM, Liguori GA, Kelly BT.
Epinephrine-induced pulmonary edema during hip
arthroscopy: a report of two cases and a review of
the literature. Phys Sportsmed. 2017
Sep;45(3):353-356

Araneda OF, Tuesta M. Lung oxidative damage by
hypoxia. Oxid Med Cell Longev.
2012;2012:856918.

Yanagawa Y, Sakamoto T, Sato H. Relationship
between laboratory findings and the outcome of
cardiopulmonary arrest. Am J Emerg Med. 2009
Mar;27(3):308-12.

Oswalt CE, Gates GA, Holmstorm MG: Pulmonary
edema as a complication of acute airway
obstruction. JAMA 1977;238: 1833-1835.

Available Online: https://saspublishers.com/journal/sjmcr/home

705



