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The Comparison of Therapeutic Approaches

for Spontaneous Pneumomediastinum

Spontan Pnémomediastinumda
Tedavi Yaklagimlarinin Karsilagtirilmas:

ABSTRACT Objective: Spontaneous pneumomediastinum (SPM) is defined as the presence of air in
the mediastinum that develops in the absence of traumatic, iatrogenic, or preceding pulmonary
pathologies. In this study, the etiology of SPM patients who developed clinical course were evalu-
ated, and compared the effectiveness of treatment modalities in these cases. Material and Methods:
A retrospective case series was conducted to identify adult patients with SPM who were diagnosed
and treated between January 2011 and December 2014. Results: Eleven patients were identified in-
cluded 10 men and 1 women with a mean age of 21.09 years. The most common presenting com-
plaint was chest pain in 8 patients, dyspnea in 5, swellings of their necks in 3.Cases While cervical
mediastinotomies were perfomed in 5 cases, conservative approaches were preferred in 6 of the
cases. Although hospital stays of the patients with cervical mediastinotomies and those who re-
ceived conservative treatment were not significantly different), the patients with cervical medi-
astinotomies showed a more rapid clinical improvement. Conclusion: SPM is a benign process
primarily affecting young men. SPM should be considered in the differential diagnosis of acute
chest pain. A cervical mediastinotomy helps to improve the patient’s clinical status via a rapid air
decompression.
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OZET Amag: Spontan pnémomediastinum (SPM), iyatrojenik travma veya akciger patolojileri ol-
madan mediastinal alanda serbest hava bulunmasidir. Bu ¢alismada, SPM gelisen olgularin etiyolo-
jileri, klinik seyirlerinin degerlendirilmesi ve uygulanan tedavi yontemlerinin etkinliklerinin
kargilagtirilmas: amaglanmgtir. Gereg ve Yontemler: Ocak 2011-Aralik 2014 tarihleri arasinda SPM
tanis1 konulan ve tedavi edilen hastalar retrospektif olarak degerlendirildi. Bulgular: On bir hastanin
10’u erkek, 1'i kadin ve yas ortalamas: 21,09 y1l idi. En sik goriilen semptom gégiis agris: idi. Has-
talarin 8inde gogiis agrisi, 5’'inde nefes darlig1 ve 3’tinde boyunda sislik sikayeti mevcuttu. Hasta-
larin 5’ine servikal mediastinotomi uygulanirken 6’sina konservatif tedavi uygulandi. Servikal
mediastinotomi uygulanan hastalar ile konservatif tedavi uygulanalar arasinda hastanede kalis sii-
relerinde istatistiksel olarak fark saptanmadi. Ancak servikal mediastinotomi uygulanan hastalarda
klinik olarak daha hizli iyilesme oldugu gozlendi. Sonug: SPM,genellikle geng erkeklerde goriilen
benign bir olaydir. Akut gogiis agrisinin ayirici tanisinda akila gelmelidir. Servikal mediastinotomi,
havanin hizhi bosaltilmasini ve hastanin kliniginin hizla diizelmesini saglar.

Anahtar Kelimeler: Mediastinal amfizem; pnémomediasten, tanisal; cerrahi
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pneumomediastinum, from a clinical sense, originates from the pres-
ence of air in the mediastinum region, and may be found between me-
diastinal organs and in mediastinal fat pads.' It occurs when air moves
into the mediastinum from peribronchial and perivascular areas by the rupture
of alveoli due to instant pressure increases within the alveoli.! This may occur
spontaneously or it may occur after a trauma.* A pneumomediastinum that oc-
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curs spontaneously without trauma is called a spon-
taneous pneumomediastinum (SPM)."*> SPM was
initially defined by Hamman in 1939, thus, it is also
called Hamman’s syndrome.?

Although the exact incidence of spontaneous
pneumomediastinum is not known, it has been re-
ported between 1/29670-1/44511.%” The most com-
mon complaints are retrosternal pain and dyspnea.’
A differential diagnosis should be conducted for an
esophageal perforation, tracheobronchial rupture,
mediastinitis, and pneumothorax, which have sim-
ilar clinical symptoms. However, the therapeutic
approach for these conditions is different, thus,
they require immediate treatment."” Therapeutics
generally include observation and are sympto-
matic-based, but when a cause is detected, the
treatment for this cause is administered.>>® How-
ever, if there is dyspnea, cyanosis, collapse and in-
sufficient filling related to pressure in major
vascularities, the air must be drained immediately.
Needle aspiration in the mediastinum, cervical me-
diastinotomy, tracheostomy, and emergent thora-
cotomy can be administered in this case.’ In this
study, we aimed to compare the precipitating fac-
tors, clinical courses, and the effectiveness of treat-
ment modalities in SPM cases.

MATERIAL AND METHODS

Eleven treated patients diagnosed between January
2011 and December 2014 were examined. Pos-
teroanterior chest X-rays of all patients were taken,
as well as full blood counts. Additionally, routine
biochemical tests were made and if needed, a tho-
rax computed tomography (CT) was taken, a flexi-
ble or rigid bronchoscopy was done, and an
esophagoscopy was performed.

The sex, age, complaints, precipitating factors,
physical examination findings, offered treatments,
length of hospital stays, and examination processes
of the patients were assessed by examination. Pre-
cipitating factors reviewed included a recent or re-
mote history of drug abuse, the performance of a
Valsalva-type maneuver and a recent history of
physical activity.

Bed rest, intermittent oxygen treatment, and
analgesic medicaments were administered to six of

the patients. In addition mediastinitis prophylaxis
was applied a wide-spectrum doublet (3™ genera-
tion cephalosporin, metronidazole) antibiotic treat-
ment. In addition to these treatment the five
patients with serious complaints of shortness of
breath and difficulty swallowing, detected as sub-
cutaneous emphysema spread up to neck in the
physical examination and chest CT, were under-
went cervical mediastinotomy.

The cervical mediastinotomy technique in-
volves a transverse incision applied over the
suprasternal incisura with local anesthetic. The tra-
chea was exposed by dissection of the pretracheal
muscles. Pretracheal fascia was opened and a
catheter was implanted in this region (Figure 1).
The properties of catheter to be used was: not col-
lapsed between the tissues, its thickness according
to the age and polyethylene. Our choice was naso-
tracheal aspiration catheter.

The catheter was removed after the regression
of symptoms and radiological findings were ob-
served. When the recovery of pneumomedi-
astinum was achieved clinically and radiologically,
patients were discharged.

The medical treatment used and cervical me-
diastinotomy underwent patients were compared.

STATISTICAL ANALYSES

The Statistical Package for the Social Sciences
(SPSS, Inc, Chicago, IL, USA) version 22 program
was used for data analysis. Normal distribution of

FIGURE 1: Cervical mediastinotomy and cervical catheter.
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the data was examined with the Shapiro-Wilk test
and coefficients of variation. Parametric methods
were used for the variables that had a normal dis-
tribution and nonparametric methods were used
for variables that were not normally distributed.

In the comparison of two independent groups,
the Mann-Whitney U test was used with the Monte
Carlo simulation technique. The Pearson chi-square
Monte Carlo simulation technique was used in the
comparison of the categorical data. Quantitative data
were expressed as mean+SD. (standard deviance)
and median range (maximum- minimum) values.
Data were examined at the 95% confidence level
and p<0.05 values were considered significant.

I RESULTS

The patients were comprised of 10 (90.9%) males
and 1 (9.09%) female with an average age for all
subjects of 21.09 years (range: 7-62 years). The
most common complaints from the patients were
chest pain (n=8), dyspnea (n=5), and a sudden
swelling at the neck (n=3) (Table 1).

Through patient anamnesis, we determined that
the complaints presented themselves after an acute
cough in three (27.27%) patients, after heavy physi-
cal exercise in two (18.18%) patients, and after vom-
iting in two (18.18%) patients. No etiological factor
was determined in four (36.36%) patients (Table 2).
Subcutaneous emphysema was detected in five
(45.45%) patients during the physical examinations.
While subcutaneous emphysema at the chest wall
and neck were detected in three (27.27%) patients,
two (18.18%) patients had only subcutaneous em-
physema at the neck. Biochemical and hemogram
blood values were normal. Chest X-rays of all pa-
tients were taken. While the diagnosis was made by
chest X-rays for seven (63.63%) patients, the diagno-
sis for four (36.36%) patients could only be made by
a CT of the thorax following the chest X-ray. The
subcutaneous emphysema presented in the chest X-
rays and the radiolucent image presented both be-
tween the heart edge and mediastinal pleura and
around the aortic knob (Figure 2). Subcutaneous em-
physema and the presence of free air around the me-
diastinal organs and in mediastinal fat pads was
detected in the thorax CT (Figure 3). We detected

TABLE 1: Patients’ symptoms at presentation.

Complaints Incidence (%)
Chest pain 8(72.72)
Dyspnea 5 (45.45)
Swelling neck 3(27.27)
Dysphagia 2(18.18)
Palpitation 1{9.09)
Convulsion 1(9.09)

TABLE 2: Patients’ histories at presentation.

History Incidence (%)
Severe cough 3(27.27)
Heavy exercise 2(18.18)
Vomiting 2(18.18)
Unknown 4 (36.36)
Total 11

SPM accompanying spinal epidural emphysema in
thorax CT of two patients (Figure 4). The tracheo-
bronchial system was examined by flexible bron-
choscopy in three (27.27%) patients where there was
a suspicion of a tracheobronchial rupture and by rigid
bronchoscopy in one (9.09%) patient where no
pathological findings were detected. A thorax CT
with water soluble radiopaque material was per-
formed with two patients who a history of vomiting
and two patients who had suffered from dysphagia
for esophagus examination. No pathological finding

FIGURE 2: A radiolucent line between the left heart border and the medi-
astinal pleura in a chest X ray, graphy.

Turkiye Klinikleri ] Med Sci 2016;36(1)

32



Acar et al.

Thoracic Surgery

FIGURE 3: Mediastinum and subcutaneous emphysema in a thorax CT.

FIGURE 4: Spinal epidural emphysema in a thorax CT.

was detected. Esophagoscopy of these four patients
was made and there were no pathologies detected.
The hospitalization average of the patients to whom
only conservative treatments and cervical medi-
astinotomies were administered was 4.5 (range: 3-6)
and 3 (range: 3-5) days, respectively. The average fol-
low-up period was 10.2 (range: 1-20) months. No sig-
nificant difference was detected in the two groups
with regard to age, sex, and hospitalization periods
(p>0.05). However, a prominent and rapid ameliora-
tion in the symptoms was observed from the patients
to whom cervical mediastinotomy was administered.
Additionally, their hospitalization period was shorter
than other group (Table 3). Upon recovery, each pa-
tient was discharged, no persistent complications de-
veloped, and the pneumomediastinum did not
recurrence in any of the patients.

I DISCUSSION

SPM is a pneumomediastinum manifestation stem-
ming from an increase in intrapulmonary pressure
without trauma and it may develop after heavy ex-

ercise, vomiting, excessive coughing in which the
Valsalva maneuver was performed, or in patients
with asthma.?>%® SPM also develops in certain peo-
ple who suffer from interstitial lung disease and
people who use cocaine.>”!*!! However, the pre-
cipitating factor cannot be determined in 8-54% of
the cases.!®!213 In our study, we determined that
SPM developed most frequently after an acute
cough (27.27%), however, we were unable to de-
termine the causative factor in 36% of cases.

If the air leak is high in pneumomediastinum,
the air shows dispersion towards the neck by the me-
diastinocervical fascia. If the air leak is high and air
drainage is not achieved, it leads to a tension pneu-
momediastinum by increasing the amount of air in
the mediastinum. Thus, it may lead to hypotension
with cardiac tamponade and venous vascular im-
pression by impressing the heart. However, a tension

pneumomediastinum is not defined in humans.>!*1

Spontaneous pneumomediastinum may be
asymptomatic or sudden severe respiratory failure
may occur. The clinical presentation of SPM can often
be subtle and the diagnosis sometimes missed or de-
layed.!” The most common symptoms for SPM are
retrosternal chest pain, dyspnea, and neck pain. Other
observed symptoms include dysphagia, dysphonia,
odynophagia, and neck swelling.>>¢1216 Like other
studies, the most common symptoms in our study
were chest pain (72.72%) and dyspnea (45.45%).

In the differential diagnosis of SPM, pneu-
mothorax, pneumonia, pulmonary embolism, tra-
rupture, esophagitis,
Boerhaave’s syndrome, costochondritis, ischemic

cheobronchial reflux
heart diseases, and pericarditis should be considered.
Therefore, the medical history, physical examina-
tion, and electrocardiographic evaluation, if neces-
sary, must be well evaluated by radiological and

TABLE 3: Cervical mediastinotomy.
No Yes p values
Age*(year) 22.5 (62-16) 15 {16-7) 0.008
Hospitalization Period*(day) 4.5 (6-3) 3(5-3) 0.361
Sex {Female/Male) 1(16.7)/5(83.3) 0 (0)/5 (100) 1

Pearson chi-square test (Monte Carlo)-Mann-Whitney U test (Monte Carlo).
* Median Range (Maximum-Minimum).
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endoscopic examination.!?!° In a thorax CT, air is
detected in the mediastinum and liquid is detected
in the esophagus. The leakage in the esophagus is
detected by an esophagography with water-soluble
radiopaque material and by a thorax CT."3 For two
patients who had a history of vomiting, a thorax CT
with water-soluble radiopaque material was used to
exclude an esophageal perforation; ultimately, no
perforation was detected in these cases. A bron-
choscopy should be used to establish a final diagno-
sis when there is a suspicion of a tracheobronchial
rupture.” Therefore, flexible bronchoscopies were
performed on three patients that were suspicious for
having tracheobronchial ruptures, a rigid bron-
choscopy was applied to one patient; however, no
ruptures were detected in tracheobronchial system.

Physical examinations revealed that subcuta-
neous emphysema is most frequently found with
the presence of free air in the chest. Subcutaneous
emphysema has been reported as presenting in 32—
100% of the cases in the literature.>*'* Subcuta-
neous emphysema is generally detected at the neck
and supraclavicular regions. We detected subcuta-
neous emphysema in 45.45% of our patients. Other
physical examination findings may include venous
distension in the neck, cyanosis, tachycardia, and
tachypnea. 261213
nomonic for the diagnosis of pneumomedi-

Hamman symptom,” is pathog-

astinum..> Hamman symptom is detected in 0-44%
of the patients in the literature."*” We did not de-
tect this symptom in our patients.

Chest X-rays are another standard method for
diagnosis. The diagnosis in chest X-rays is made by
the presence of air in the mediastinum; a hyperlu-
cent line between the left side of the heart and me-
diastinal pleura, evident in the aortic arch, air around
the aorta in the mediastinum, trachea, esophagus,
and thymus; and a continuous line in the diaphragm.
Subcutaneous emphysema can be seen in both the
chest wall and neck in chest X-rays. Since it can also
be seen in a pneumothorax, careful attention should
be paid to this in a differential diagnosis.”®'° Light
pneumomediastinum cases of 30% can not be diag-
nosed with a chest X-ray. Therefore, chest X-ray is
normal, but clinical suspicion should be evaluated by
chest CT." The free air around the mediastinal or-

gans and in the mediastinal fat pads is detected in
thorax CT. The accompanying pathologies may in-
clude a tracheobronchial rupture, esophagus perfo-
ration, and pneumothorax, all of which can be
determined in a thorax CT.>#12 We made our diag-
noses with chest X-ray for seven (63%) patients. We
also used thorax CT for the diagnosis of four (36%)
patients when we were unable to make a diagnosis
with chest X-rays. We detected SPM with accompa-
nying spinal epidural emphysema in two of the pa-
tients whose thorax CT was performed.

The air within the spinal epidural space is called
pneumorachis. Pneumorachis may develop by trau-
matic or iatrogenic reasons.'® Koelliker et al. reported
a pneumorachis case that developed after SPM.Y
Some authors did not detect any neurological symp-
toms in either of the cases and they suggested that
pneumorachis is resorbable as a result of pneumo-
mediastinum regression without any additional treat-

t.1%2% Qur cases were no convulsion in the

men
follow-up and as the mediastinal emphysema became

resorbable, emphysema in the spinal canal regressed.

The treatment for SPN usually involves suffi-
cient observation and symptomatic treatment. Bed
rest, oxygen treatments, and analgesic treatments are
typically administered. Hence, the air resolution is
achieved in the mediastinum. Clinical and radiolog-
ical recovery are also observed. The prevention of
Valsalva maneuvers is also an important part of the
treatment. Antitussive treatment can be used for

cough prevention.?®'?

Prophylactic antibiotic treat-
ment for SPM is a contradictory subject. It is not rec-
ommended to administer antibiotics for cases that
carry a mediastinitis development risk.!° It is been re-
ported in the publications that 1%, 2*¢ or 3" genera-
tion cephalosporin treatment has been used for
Mediastinitis prophylaxis.'®*?2 We also administered

third generation cephalosporin and metronidazole.

Severe subcutaneous emphysema suppresses the
upper respiratory system and leads to cyanosis. Ad-
ditionally, when air is present in the mediastinum, it
leads to both a collapse of the major veins and to in-
sufficient cardiac filling related to impression. Under
these conditions, the air should be drained immedi-
ately. Needle aspiration from the mediastinum, cer-
vical mediastinotomy, tracheostomy, and acute
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thoracotomy can be administered for these cases.”?"?

Cobanoglu et al. divided the pneumomediastinum
patients into two groups. A conservative treatment
was used for one group and the other group was
treated with a subcutaneous intravascular catheter. It
was reported that the group treated with the subcu-
taneous intravascular catheter showed more promi-
nent and rapid recovery than the other group.”
However, they was not reported that the catheter
used days. In our series, catheter was used for an av-
erage of 2 (2-4) days. We recommend that the
catheter used for up to 7 days. Fazlioglu et al. per-
formed a mediastinotomy on two cases of their eight
cases that suffered from dyspnea and subcutaneous
emphysema; they reported that recovery was
achieved.” We also administered only conservative
treatment to six patients as well as providing both
conservative treatment with cervical mediastinotomy
to five patients. We detected prominent and rapid
symptom recovery from the patients who were ad-
ministered cervical mediastinotomies. Moreover, the
hospitalization period of these patients was shorter.

If there are no clinical or radiological progres-
sions, patients may be discharged. If there is no ad-
ditional disease related to SPM, a 24 to 48-hour

follow-up will be sufficient.'"* However, certain
studies report this period as 2-9 days."*’ Similar to
previous reports, the hospitalization period in our
serial was 3-6 days. Pneumomediastinum did not
recurrence in many serials reported in the litera-
ture.>!%1¢ However, Macia et al. reported 1 recur-
rence in 41 cases and Abolnik et al. reported 1
recurrence in 25 cases, and they also reported that
they achieved good results from conservative treat-
ments.”? Similarly, there was no pneumomedi-
astinum recurrence in our follow-ups.

I CONCLUSION

SPM is a rarely seen disease. It is the first disease
we should consider as a prediagnosis in patients
suffering from chest pain and subcutaneous em-
physema. Even if conservative treatments are suf-
ficient for SPM, cervical mediastinotomy leads to a
rapid discharge of the air and consequently, rapid
recovery times for those with severe subcutaneous
emphysema and pneumomediastinum. As larger
and larger case series are reported in the future, we
will be able to more clearly establish both the inci-
dence of spontaneous pneumomediastinum and the
validity of current treatment protocols.
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