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Relationship between measures of thoracic diameter and
cardiopulmonary resuscitation-induced thoracoabdominal injury
Tuba Bettil Umit!®, Ozgur Sogut! @, Adem Az* @, Siimeyye Cakmak2®, Ilhami Demirel?

SUMMARY

OBJECTIVE: We investigated the relationship between thoracic diameters and chest compression-related thoracoabdominal injury in patients with
non-traumatic out-of-hospital cardiac arrest who had a return of spontaneous circulation after cardiopulmonary resuscitation.

METHODS: Atotal of 63 consecutive adult non-traumatic out-of-hospital cardiac arrest patients were enrolled in this prospective study. Computed
tomography was performed on each patient and the anteroposterior diameter, skin-to-skin anteroposterior diameter, and transverse diameter
of the chest were measured. Patients were divided into two groups based on the presence or absence of cardiopulmonary resuscitation-related
thoracoabdominal injury. Age, sex, and duration of cardiopulmonary resuscitation, anteroposterior diameter, skin-to-skin anteroposterior diameter, and
transverse diameter were compared between the groups. The primary outcome was the relationship between thoracic diameters and cardiopulmonary
resuscitation-induced thoracoabdominal injuries.

RESULTS: Thoracoabdominal injuries were detected in 46% (n=29) of the patients and consisted of rib fractures in 22 (34.9%) patients, pulmonary
contusion in 7 (11.1%), and sternal fracture in 3 (4.8%) patients. There were no significant differences in cardiopulmonary resuscitation duration
between patients with and without thoracoabdominal injuries (p=0.539). Similarly, there were no significant differences in anteroposterior diameter,
skin-to-skin anteroposterior diameter, or transverse diameter between patient groups (p=0.978, p=0.730, and p=0.146, respectively) or between
patients who died within the first 28 days and those who survived for longer than 28 days (p=0.488, p=0.878, and p=0.853, respectively).
CONCLUSION: The iatrogenic thoracoabdominal injuries caused by cardiopulmonary resuscitation performed according to the cardiopulmonary
resuscitation guidelines were independent of thoracic diameters. Therefore, the cardiac compression depth of 5-6 cm recommended by the current
cardiopulmonary resuscitation guidelines is reliable for patients with different thoracic diameters.
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INTRODUCTION

Cardiopulmonary resuscitation (CPR) involves a set of basic and

arrest (OHCA) who had a return of spontaneous circulation
(ROSC) after CPR according to the recommendations of the
advanced vital support procedures conducted to recover sponta- current AHA and ERC guidelines for CPR.
neous pulse, respiration, and cardiac function in patients with car-

diacarrest (CA)". Itis carried out based on the international guide-

lines, and the 2021 CPR Guidelines of the European Resuscitation
Council (ERC) and 2020 American Heart Association (AHA)
Guidelines for CPR and Emergency Cardiovascular Care empha-
size that the depth of chest compression should be 5-6 cm**.
However, chest diameter varies between countries, and there is
some debate whether chest compression depth should be adjusted
for thoracic diameter in patients undergoing CPR>“. A reason-
able hypothesis is that CPR-related injuries may be more com-
mon in patients with smaller thoracic diameters.

We investigated the relationships between measures of tho-
racic diameter and chest compression-related thoracoabdominal

injury in patients with non-traumatic out-of-hospital cardiac

METHODS

Study Design

This prospective, single-centre, observational study was con-
ducted in accordance with the 1989 Declaration of Helsinki and
was approved by the Institutional Review Board of Institutional
Review Board of Haseki Research and Training Hospital,
Istanbul, Turkey (approval no. 03-2021). From March 2021
through September 2021, 63 consecutive adult patients (aged
20-95 years) who were brought by Emergency Medical Services
(EMS) ambulance to our tertiary care hospital due to non-trau-
matic OHCA were enrolled.
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Patients were provided Advanced Cardiac Life Support by
the code blue team upon presenting to the hospital, accord-
ing to the current 2021 ERC and 2020 AHA Guidelines for
CPR?*, After the initiation of vital function monitoring, writ-
ten informed consent was obtained from the authorized rep-
resentative of each patient for participation in the study. The
primary outcome was the relationship between thoracic diam-
eters and CPR-induced thoracoabdominal injuries. Therefore,
thoracoabdominal computed tomography (CT) was performed
to detect CPR-related thoracoabdominal injury.

The CT scans in axial view with a slice thickness of 4 mm
(Ingenuity Elite 128 Slice Philips CT Scan Machine; BMEC
Imaging Pvt. Ltd., Chennai, Tamil Nadu, India) were analysed
by a senior radiology physician. Thoracic diameter, including
anteroposterior diameter (APD), skin-to-skin anteroposterior
diameter (SSAPD), and transverse diameter (TD) values, was
measured at the midpoint of the lower half of the sternum on
axial view images. APD was measured from the anterior side of
the vertebral corpus to the posterior side of the sternum. SSAPD
was measured as the anteroposterior distance from the skin on the
anterior chest wall to the skin on the back in transverse sections
on the midsagittal line. TD was measured from the inner sur-
face of the rib to the inner surface of the counter rib (Figure 1).

Data Collection

All cases meeting the eligibility criteria during the study period
were included to reduce selection bias. Accordingly, we enrolled
a total of 87 patients who were admitted to the emergency
department (ED) due to non-traumatic OHCA. Patients with
a history of cardiothoracic surgery (N=8), placement of a cen-
tral venous catheter in the subclavian and/or internal jugular
veins (N=11), and patients resuscitated with an automatic chest

Figure 1. Adiagram of the thorax showing each of the thoracic diameter
measurements. (A) Anteroposterior diameter (APD). (B) Skin-to-skin
anteroposterior diameter (SSAPD). (C) Transverse diameter (TD).

compression device (N=5) were excluded from the study to
clearly detect iatrogenic injuries associated with CPR. Therefore,
possible pneumothorax and other complications related to these
procedures were excluded. Finally, we included 63 patients who
were brought to ED due to non-traumatic OHCA.

We assessed patients’ demographic information (age and
sex), arrest rhythm on admission, comorbidities (hypertension
[HT], diabetes mellitus [DM], chronic renal failure [CRF],
chronic heart failure [CHF], chronic obstructive pulmonary
disease [COPD], and coronary artery disease [CAD]), thoracic
diameters (including APD, SSAPD, and TD values), duration
of CPR, and clinical outcome (death within the first 28 days
and survival for longer than 28 days). Patients were divided into
two groups based on whether they did or did not have CPR-
related thoracoabdominal injury. In addition, APD, SSAPD,
and TD were compared between two subgroups stratified as
patients who died within the first 28 days and patients who
survived for longer than 28 days.

Data analysis

The required sample size was calculated by power analysis prior
to data collection based on information from previous stud-
ies>”. It was estimated that at least 63 participants would be
required with a power of 95% and an alpha error of 5%. All
analyses were conducted using SPSS (version 15.0 for Windows;
IBM Corp., Armonk, NY, USA). Numerical data (i.e., APD,
SSAPD, TD values and duration of CPR) are expressed as
the mean (standard deviation [SD]), minimum, maximum,
median, and interquartile range (IQR) values; categorical vari-
ables (sex and age) are presented as number (N) and percent-
ages (%). Intragroup (patients with vs. without CPR-related
thoracoabdominal injury) and subgroup (patients who died
within the first 28 days vs. those who survived longer than 28
days) comparisons were conducted using Pearson’s chi-square
test for normally distributed data and the Mann-Whitney U
test for non-normally distributed data. In all analyses, p<0.05

was taken to indicate statistical significance.

RESULTS

"The study population consisted of 41 male (65.1%) and 22 female
(34.9%) patients, with a mean age of 63.8216.20 (median=64)
years. The mean duration of CPR was 19.00+14.30 (median=15)
min. The heart rhythms associated with OHCA were asystole
in 47 (74.6%) patients, pulseless electrical activity in 5 (7.9%),
ventricular fibrillation in 10 (15.9%), and pulseless ventricular
tachycardia in 1 (1.6%) patient. Of the patients with ROSC,
48 (76.2%) died within 28 days and 15 (23.8%) survived for
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longer than 28 days after ROSC. The determined CA causes
were acute coronary syndrome in 12 (19%) patients, stroke in
5 (7.9%), COPD in 3 (4.8%), CHF in 4 (6.4%), and malig-
nancy in 6 (9.5%) patients. In 33 (52.4%) patients, the CA
cause was not determined.

Of the whole patient population, 87.3% (55) had one
or more comorbidities: HT (39.7%, 25), DM (31.7%, 20),
CAD (30.2%, 19), CHF (15.9%, 10), COPD (22.2%, 14),
and CRF (9.5%, 6).

The mean chest APD, SSAPD, and TD values of the
patients with ROSC were 126.40+18.80, 234.30£26.90, and
245.70£20.10 mm, respectively.

The rate of thoracoabdominal injury associated with CPR
was 46% (29): chest wall injury in 25 (39.7%) patients, lung
parenchymal injury in 8 (12.7%), and abdominal injury in 3
(4.8%) patients. The most common thoracoabdominal injuries
were rib fractures in 22 (34.9%) patients, followed by pulmo-
nary contusion in 7 (11.1%), sternal fracture in 3 (4.8%), cos-
tochondral separation in 3 (4.8%), pneumothorax in 2 (3.2%),
pneumomediastinum in 2 (3.2%), liver pericapsular haema-
toma in 2 (3.2%), and pneumoperitoneum in 1 (1.6%) patient.

There were no significant differences in median age between
patients with and without CPR-related thoracoabdominal injury
(p=0.424). Similarly, there were no significant differences in
sex distribution (p=0.550) or in CPR duration between the
patient groups (p=0.539). In addition, there were no signifi-
cant differences in APD, SSAPD, or TD values between these
two groups (p=0.146) (Table 1).

There was no significant difference in median age or sex
distribution between the patients with ROSC who died within
the first 28 days and those who survived for longer than 28
days (p=0.488 and p=0.636, respectively). In addition, there
was no significant difference between these two groups in terms
of frequency of thoracoabdominal injury (p=0.955). However,
the median duration of CPR was shorter in patients who sur-
vived for longer than 28 days (p=0.006). Finally, there were no
significant differences in thoracic diameters between these two
groups (p=0.488, p=0.878, and p=0.853, respectively) (Table 2).

DISCUSSION

This study investigated the relationships between measures of
thoracic diameter and chest compression-related thoracoab-
dominal injury in patients with non-traumatic OHCA who
had a return of ROSC after CPR in accordance with the recom-
mendations of the current AHA and ERC guidelines for CPR.

It is important to resuscitate patients in accordance with
the most current resuscitation guidelines, which are constantly
updated and require theoretical and practical training®*$. The
2020 AHA and 2021 ERC guidelines limit the depth of each
compression in CPR to 5-6 cm”>*. However, recent studies
suggested that CPR may be associated with severe thoracoab-
dominal injuries®!!. Thoracic injuries due to chest compres-

sions cause significant mortality and morbidity®”'?

. Previous
studies have indicated that CPR-related injuries are more com-

mon in older and female patients”. In a study including 223

Table 1. Comparison of age, sex, cardiopulmonary resuscitation duration, and thoracic diameters including anteroposterior diameter, skin-to-skin
anteroposterior diameter and transverse diameter values in patients with and without cardiopulmonary resuscitation-related thoracoabdominal injury.

Thoracoabdominal injury

Characteristic

Median (IQR 25-75)

Median (IQR 25-75)

Age (year) 63.50 (52-75.25) 65 (58-78) 0.424
CPR duration (min) 15(8.75-20) 15 (10-30) 0.539
Thoracic diameter (mm)
APD 126 (111.50-143.75) 127(118-137) 0.978
SSAPD 235(212.00-258.50) 238(213.5-247) 0.730
TD 247 (224.75-255.50) 252(233.50-264.50) 0.146
(rmrctorite | oo | e | ]
Sex
Male 21(61.8) 20 (69.0) 0.550
Female 13(38.2) 9(31.0)

CPR: Cardiopulmonary resuscitation; APD: anteroposterior diameter; SSAPD: skin-to-skin anteroposterior diameter; TD: transverse diameter. Data are expressed
as number (n); percentage (%); median, and interquartile range (IQR). *Intragroup comparisons (patients with vs. without Cardiopulmonary resuscitation-related
thoracoabdominal injury) were conducted by Pearson’s % test or Mann-Whitney U test, as appropriate.
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Table 2. Comparison of age, sex, cardiopulmonary resuscitation duration, thoracoabdominal injuries, and measures of thoracic diameter, including
anteroposterior diameter, skin-to-skin anteroposterior diameter and transverse diameter, between patients who died within the first 28 days
and those who survived for longer than 28 days.

Characteristic

Clinical outcome
Died within 28 days Survived >28 days

Median (IQR 25-75) Median (IQR 25-75)
)

Age (year) 63.5(55-79 65 (53-68) 0.488
CPR duration (min) 20 (10-30) 10 (5-15) 0.006
Thoracic diameter (mm)
APD 127 (116.25-140.50) 124 (103-139) 0.488
SSAPD 238.50(210-254.25) 236 (217-247) 0.878
TD 249.50(229.75-261) 247 (225-261) 0.853
T N S T S R
Sex
Male 32(66.7) 9(60.0) 0.636
Female 16 (33.3) 6 (40.0)
Thoracoabdominal injury 22 (45.8) 7 (46.7) 0.955

CPR: Cardiopulmonary resuscitation; APD: anteroposterior diameter; SSAPD: skin-to-skin anteroposterior diameter; TD: transverse diameter. Data are
expressed as number (n), percentage (%), median, and interquartile range (IQR). *Subgroup comparisons (patients who died within the first 28 days vs.
those who survived for longer than 28 days; patients with vs. without CPR-related thoracoabdominal injury) were conducted by Pearson’s x* test or Mann-

Whitney U test, as appropriate.

patients, Kashiwagi et al.”® reported no correlation between
CPR-related injury and demographic data, such as age or sex.
Similar to Kashiwagi et al."’, we observed no significant dif-
ferences in age or sex distribution between groups with and
without CPR-related thoracoabdominal injury.

In a study regarding CPR-related injuries, Oya et al.’ reported
a significantly smaller mean APD of the chest in patients with
than without pneumothorax and rib fractures. They reported
an average chest SSAPD of 253 mm in men and 235 mm
in women of European descent and 175 mm in patients of
both sexes of Japanese descent. As the SSAPD for individu-
als of Japanese descent is smaller by more than 50 mm com-
pared to those of European descent, the current international
guidelines may allow fatal adverse events associated with CPR.
The mean SSAPD value in our study population was similar
to individuals of European descent. However, there were no
significant differences in median chest APD, SSAPD, or TD
between patients with and without CPR-related thoracoabdom-
inal injury. Furthermore, there were no significant differences
in median chest APD, SSAPD, or TD between patients who
died within the first 28 days and those who survived for longer
than 28 days. Conversely, in a study with 246 non-traumatic
in-hospital CA patients who received CPR, Hokenek et al.'
reported that lower thoracic diameters were associated with an
increased prevalence of CPR-related thoracic injury.

The most commonly detected CPR-related injuries are
chest wall injuries and pulmonary contusions®. Rib fractures
are the most common CPR-related chest wall injuries”'®. The
rate of iatrogenic chest trauma was reported to be signifi-
cantly higher in patients following CPR performed per the
2010 AHA compared to the 2005 AHA>. In a study of 82
OHCA patients, Choi et al.” reported that the most common
iatrogenic injuries after CPR were skeletal chest wall injuries
followed by lung contusions. Krischer et al.'? reported lung
parenchymal injuries at a rate of 13% in an autopsy series
among patients with non-traumatic CA. Similarly, the most
common iatrogenic complications after CPR in non-trau-
matic OHCA patients in the present study were chest wall
injuries and rib fractures, and 12.7% of patients had lung
parenchymal injuries.

Abdominal organ injuries associated with CPR are less
common than thoracic wall and lung parenchymal injuries'.
Spoormans et al."” reported gastric perforation after CPR in a
series of 67 cases, which they associated with conditions such
as misplacement of the hand applying CPR and esophageal
intubation. In addition, liver injury was detected at rates of
0.6-3% in their studies, which was attributed to trauma to the
left lobe of the liver by the xiphoid process of the sternum. In
addition, sporadic cases of pneumoperitoneum related to CPR

have been reported as a rare complication of gastric rupture®'®".
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1618 " qur cases showed an abdom-

Consistent with the literature
inal injury rate of 4.8%, including liver pericapsular haema-
toma and pneumoperitoneum in 2 and 1 of 29 patients with
thoracoabdominal injury associated with CPR.

This study had some limitations; the most important of which
were the small sample size, single-centre design, and lack of mea-
surement of chest compression depth using an accelerometer. In
addition, we did not evaluate the possible association between body
mass index and CPR-related thoracoabdominal injury. Finally,
since our study evaluated OHCA cases who underwent CPR, we
could not obtain thorax CT images of the patients before CPR.
However, we excluded patients with a history of cardiothoracic
surgery, placement of a central venous catheter in the subclavian
and/or internal jugular veins, and patients resuscitated with an
automatic chest compression device to clearly detect iatrogenic
injuries associated with CPR. Thus, we assumed that the exist-
ing lung pathologies are related to CPR.

CONCLUSIONS

The most commonly detected CPR-related thoracoab-
dominal injuries were chest wall injuries and pulmonary

REFERENCES

1. Friedlander AD, Hirshon JM. Basic cardiopulmonary resuscitation.
In: Tintinalli JE, Stapczynski JS, Ma OJ, Yealy DM, Meckler
GD, Cline DM, editors. Tintinalli's emergency medicine: a
comprehensive study guide. 7th ed. New York: McGraw-Hill
Education; 2010. p.63-73.

2. Panchal AR, Bartos JA, Cabafnas JG, Donnino MW, Drennan IR,
Hirsch KG, et al. Part 3: adult basic and advanced life support:
2020 American Heart Association Guidelines for cardiopulmonary
resuscitation and emergency cardiovascular care. Circulation.
2020;142(16 Suppl 2):5S366-468. https://doi.org/10.1161/
CIR.0000000000000916

3. Soar J, Bottiger BW, Carli P, Couper K, Deakin CD, Djarv T,
et al. European Resuscitation Council Guidelines 2021: adult
advanced life support. Resuscitation. 2021;161:115-51. https://
doi.org/10.1016/j.resuscitation.2021.02.010

4.  Olasveengen TM, Semeraro F, Ristagno G, Castren M, Handley
A, Kuzovlev A, et al. European Resuscitation Council Guidelines
2021: basiclife support. Resuscitation. 2021;161:98-114. https://
doi.org/10.1016/j.resuscitation.2021.02.009

5. Oya S, Shinjo T, Fujii Y, Kamo J, Teruya H, Kinoshita H. CPR
related thoracic injury: acomparison of CPR guidelines between
2005 and 2010. Acute Med Surg. 2016;3(4):351-5. https://doi.
org/10.1002/ams2.215

6. Smekal D, Lindgren E, Sandler H, Johansson J, Rubertsson S.
CPR-related injuries after manual or mechanical chest compressions
with the LUCAS™ device: a multicentre study of victims after
unsuccessful resuscitation. Resuscitation. 2014;85(12):1708-12.
https://doi.org/10.1016/j.resuscitation.2014.09.017

contusions. The iatrogenic thoracoabdominal injuries asso-
ciated with CPR performed according to the current guide-
lines were independent of thoracic diameters. Therefore, a
cardiac compression depth of 5-6 cm for CPR is reliable
for individuals of different thoracic diameters. In addition,
neither CPR-related thoracoabdominal injury nor thoracic
diameter is useful for predicting the short-term prognosis

of patients with ROSC.

ACKNOWLEDGMENTS

The English in this document has been checked by at least
two professional editors, both native speakers of English. For
a certificate, see: htep://www.textcheck.com/certificate/IOSYBT

AUTHORS’ CONTRIBUTIONS

TBU: Conceptualization, Formal Analysis, Writing — origi-
nal draft. OS: Conceptualization, Data curation, Formal
Analysis, Writing — original draft. AA: Data curation, Formal
Analysis, Writing — original draft. SC: Formal Analysis. ID:
Formal Analysis.

7. Choi SJ, Kim HS, Kim EY, Choi HY, Cho J, Yang HJ, et al. Thoraco-
abdominal CT examinations for evaluating cause of cardiac arrest
and complications of chest compression in resuscitated patients.
Emerg Radiol. 2014;21(5):485-90. https://doi.org/10.1007/
$10140-014-1218-0

8. Link MS, Berkow LC, Kudenchuk PJ, Halperin HR, Hess EP, Moitra
VK, et al. Part 7: adult advanced cardiovascular life support: 2015
American Heart Association Guidelines Update for cardiopulmonary
resuscitation and emergency cardiovascular care. Circulation.
2015;132(18 Suppl 2):5444-64. https://doi.org/10.1161/
CIR.0000000000000261

9. Ram P, Menezes RG, Sirinvaravong N, Luis SA, Hussain SA, Madadin
M, et al. Breaking your heart-A review on CPR-related injuries.
Am J Emerg Med. 2018;36(5):838-42. https://doi.org/10.1016/j.
ajem.2017.12.063

10. Setdld P, Hellevuo H, Huhtala H, Kémarainen A, Tirkkonen J, Hoppu
S. Risk factors for cardiopulmonary resuscitation-related injuries
sustained during out-of-hospital cardiac arrests. Acta Anaesthesiol
Scand. 2018;62(9):1290-6. https://doi.org/10.1111/aas.13155

11. VYusufoglu K, Erdogan MO, Tayfur I, Afacan MA, Colak S. CPR-related
thoracicinjuries: comparison of CPR guidelines between 2010 and
2015.Turk J Med Sci. 2018;48(1):24-7. https://doi.org/10.3906/
sag-1708-59

12. Krischer JP, Fine EG, Davis JH, Nagel EL. Complications of cardiac
resuscitation. Chest. 1987;92(2):287-91. https://doi.org/10.1378/
chest.92.2.287

13. Kashiwagi Y, Sasakawa T, Tampo A, Kawata D, Nishiura T, Kokita
N, et al. Computed tomography findings of complications resulting
from cardiopulmonary resuscitation. Resuscitation. 2015;88:86-
91. https://doi.org/10.1016/j.resuscitation.2014.12.022

1474
Rev Assoc Med Bras 2022;68(10):1470-1475


http://www.textcheck.com/certificate/I0SYBT
https://doi.org/10.1161/CIR.0000000000000916
https://doi.org/10.1161/CIR.0000000000000916
https://doi.org﻿/10.1016/j.resuscitation.2021.02.010
https://doi.org﻿/10.1016/j.resuscitation.2021.02.010
https://doi.org﻿/10.1016/j.resuscitation.2021.02.009
https://doi.org﻿/10.1016/j.resuscitation.2021.02.009
https://doi.org/10.1002/ams2.215
https://doi.org/10.1002/ams2.215
https://doi.org/10.1016/j.resuscitation.2014.09.017
https://doi.org/10.1007/s10140-014-1218-0
https://doi.org/10.1007/s10140-014-1218-0
https://doi.org/10.1161/CIR.0000000000000261
https://doi.org/10.1161/CIR.0000000000000261
https://doi.org/10.1016/j.ajem.2017.12.063
https://doi.org/10.1016/j.ajem.2017.12.063
https://doi.org/10.11﻿11/aas.13155
https://doi.org/10.3906/sag-1708-59
https://doi.org/10.3906/sag-1708-59
https://doi.org/10.1378/chest.92.2.287
https://doi.org/10.1378/chest.92.2.287
https://doi.org/10.1016/j.resuscitation.2014.12.022

Umit, T. B. et al.

14.

15.

16.

Hokenek NM, Erdogan MO. Effect of differences in thorax volume
and dimensions on CPR-related injuries. J Coll Physicians Surg Pak.
2021;31(3):267-72. https://doi.org/10.29271/jcpsp.2021.03.267

Jang SJ, Cha YK, Kim JS, Do HH, Bak SH, Kwack WG. Computed
tomographic findings of chest injuries following cardiopulmonary
resuscitation: more complications for prolonged chest compressions?
Medicine (Baltimore). 2020;99(33):€21685. https://doi.
org/10.1097/MD.000000000002 1685

Offerman SR, Holmes JF, Wisner DH. Gastric rupture and massive
pneumoperitoneum after bystander cardiopulmonary resuscitation.
JEmergMed. 2001;21(2):137-9. https://doi.org/10.1016/s0736-
4679(01)00357-2

1475

17.

18.

19.

Spoormans |, Van Hoorenbeeck K, Balliu L, Jorens PG. Gastric
perforation after cardiopulmonary resuscitation: review of
the literature. Resuscitation. 2010;81(3):272-80. https://doi.
org/10.1016/j.resuscitation.2009.11.023

Zhou GJ, Jin P, Jiang SY. Gastric perforation following improper
cardiopulmonary resuscitation in out-of-hospital cardiac arrest.
Pak J Med Sci. 2020;36(2):296-8. https://doi.org/10.12669/
pjms.36.2.1363

Jalali SM, Emami-Razavi H, Mansouri A. Gastric perforation after
cardiopulmonary resuscitation. AmJ Emerg Med. 2012;30(9):2091.
e1-2. https://doi.org/10.1016/j.2jem.2011.12.032

Rev Assoc Med Bras 2022;68(10):1470-1475


https://doi.org/10.29271/jcpsp.2021.03.267
https://doi.org/10.1097/MD.0000000000021685
https://doi.org/10.1097/MD.0000000000021685
https://doi.org/10.1016/s0736-4679(01)00357-2
https://doi.org/10.1016/s0736-4679(01)00357-2
https://doi.org/10.1016/j.resuscitation.2009.11.023
https://doi.org/10.1016/j.resuscitation.2009.11.023
https://doi.org/10.12669/pjms.36.2.1363
https://doi.org/10.12669/pjms.36.2.1363
https://doi.org/10.1016/j.ajem.2011.12.032

