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ABSTRACT  

Background. We report a case of a primigravida who decided to undergo a Trial of Labor 

After Caesarean (TOLAC) and developed Hamman-Macklin syndrome, a rare medical 

condition characterized by the occurrence of spontaneous pneumomediastinum; in our 

case it was associated with pneumothorax, pneumopericardium in association with the 

presence of free air in the retroperitoneum. The patient was asymptomatic.  

Case presentation. the pneumomediastinum was diagnosed the presence of free air with 

an X-ray scan and a CT, and it was ruled out the presence of an    injury in the respiratory 

tract with a laryngoscopy and a bronchoscopy. We suggest a standard clinical 

management, whose aim is to quickly diagnose the presence of free air and to consider 

rapidly the necessity of transfer to ICU setting. We suggest ruling out the presence of an 

organic lesion with diagnostic procedures such as laryngoscopy or bronchoscopy. This 

information can lead to different approaches in case of the necessity of invasive 

ventilation. The use of oxygen should be considered after performing a blood gas analysis 

while we suggest using antibiotics to prevent any infection.  

Conclusions. It is desirable that the case reports be reported clearly and uniformly about 

this topic so that studies can be conducted with the aim of defining a standardized clinical 

approach to reach a consensus on the treatment of this pathology.  In this article we have 

proposed a case management of Hamman syndrome, further studies would be needed to 

confirm or refute our proposals. 

Keyword 

Hamman-Macklin syndrome; pregnancy; pneumothorax; labour; case report. 

 

Introduction 

Hamman-Macklin syndrome is a rare medical condition characterized by the occurrence of 

spontaneous pneumomediastinum. As proposed by Charles Clifford Macklin, the initiating 
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factor in pneumomediastinum is thought to be a sudden rise in intra-alveolar pressure, 

resulting in a tear in the alveolar membrane, and subsequent tracking of the air along the 

perivascular interstitial spaces towards the mediastinum [1,2]. This condition can occur 

because of pathological or physiological events, such as labor during which the incidence 

is estimated to be 1:100,000, whereas its incidence in the general population is 1:44,000 

[3–5]. Labor is an event characterized by a prolonged maintenance of high interalveolar 

pressure, especially during the second stage [6]. The most frequently described clinical 

signs in literature are subcutaneous emphysema of the neck, shortness of breath, hoarse 

voice, vomiting, and chest discomfort; diagnosis is based on clinical presentation, in 

conjunction with instrumental tests useful for confirmation such as chest CT or chest X-ray 

[7]. There is no specific therapy for this condition; in clinical practice, the use of analgesics, 

oxygen therapy, bronchodilators, and antibiotics has been described [5,8]. We present a 

case report of a patient who developed pneumomediastinum, pneumothorax, 

pneumopericardium and free air in retroperitoneal spaces following labor, evaluating the 

similarities and differences compared to the published literature on this topic and 

suggesting for the first time a possible standardized management approach. The patient 

was asymptomatic. She underwent laryngoscopy and bronchoscopy that ruled out the 

presence of a lesion in the larynx, trachea, and bronco. The blood gas analysis was 

normal. The conservative management led to the reabsorption of the free air. Remarkably, 

during the examination a cystic lesion was found in the left lung. We cannot exclude that it 

might have contributed to the development of the syndrome. The lesion, without signs of 

malignancy, has not been typed yet and seems to be unchanged at the follow up. 

 

Case presentation 

In September 2022 the Department of Obstetrics and Gynaecology at our hospital 

admitted a 27-year-old secundigravida for premature rupture of membranes (PROM) at 40 
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weeks and 3 days of gestational age. The pregnancy was uncomplicated, and the vaginal-

rectal swab for Group B Streptococci was negative, as was the last urine culture. In 2017, 

she delivered via caesarean section at 37 weeks of gestational age. She denied having 

any familial history of noteworthy pathology, smoking, or drinking alcohol. She suffered 

from congenital hypothyroidism and was taking Levothyroxine 100 mcg/day, which was 

increased to 175 mcg/day during hospitalization. She underwent a tonsillectomy in 

childhood and denied having any allergies. 

During the pregnancy, she expressed the desire to undergo a Trial of Labor After 

Caesarean (TOLAC). At the time of admission, the Bishop score was 2, and the amniotic 

fluid discharging from the vagina was clear. Her body temperature was 36.5°C, and the 

maternal-fetal condition was reassuring. Labor began spontaneously the next morning, 

approximately 12 hours after admission. Upon admission to the delivery room, the Bishop 

score was 7, and the fetus had a vertex presentation. Continuous cardiotocography was 

initiated. The first stage of labor lasted for 3 hours, during which no pathological events 

occurred. The second stage of labor lasted for 1 hour and 58 minutes. Despite the 

maternal efforts, it was necessary to perform a mediolateral episiotomy for the delivery. No 

indicators of fetal distress were noticed by the cardiotocography performed during the 

delivery. The placenta was delivered in 15 minutes. The liveborn child was male, with 

Apgar scores of 9/9 at 1 and 5 minutes. The weight was 4230 g, and blood loss after 

delivery was 500 ml. 

During the episiorrhaphy, the doctor noticed rhinolalia and subcutaneous emphysema 

involving both supraclavicular regions, diffuse in the cervical region, and to a lesser extent, 

the cheeks, especially on the right. The woman was asymptomatic and eupneic in ambient 

air. Monitoring the woman's parameters was initiated immediately. Her blood pressure was 

110/80 mmHg, heart rate was 85 bpm, and hemoglobin saturation was 98% in ambient air. 

Despite the patient's clinical stability, an Intensive Care and Otolaryngological consultation 
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was immediately requested. Simultaneously, a neck and chest x-ray were performed in the 

delivery room, confirming the presence of free air in the subcutaneous tissue, 

mediastinum, and pleura. A chest and neck CT scan was then urgently requested. 

The otolaryngologist ruled out the presence of lesions, swelling, or oedema in the oral 

cavity and oropharynx, with regular nasal passages. A laryngoscopy was performed, 

showing a regular nasopharynx without oedema or swelling, and absence of asymmetries 

of the pharyngo-laryngeal space. Vocal cord motility was preserved, and respiratory space 

was regular. The first tracheal rings were seen through the glottic plane, and no mucosal 

lesions were seen. 

The CT scan revealed extensive subcutaneous emphysema dissecting into the deeper 

soft tissue and musculature, extending from chest wall to mediastinum and neck spaces 

bilaterally (Figure 1, panel A, B and C). Pneumopericardium (Figure 2, panel B and C), 

pneumomediastinum and bilateral pneumothorax were associated (Figure 2, panel A, B 

and C). Additionally, an oval formation with regular profiles and low and homogeneous 

density, approximately 3 cm in diameter, was found in the left lung. It appears to be a fluid-

filled cystic lesion (Figure 2, panel B and C). Minimal retroperitoneal bubbles have also 

been described in the upper tract of the ilio-psoas muscles bilaterally (Figure 3, panel A). 

An apparent, millimetric continuous solution of the tracheal wall was described, but without 

certainty (Figure 3, panel B).  

The woman was admitted to the ICU, where a pneumological consultation was required 

and a bronchoscopy was performed. The main, lobar, and segmental bronchial hemi 

systems were described as free and uninjured. The possible lesion of the mucosa at the 

level of the tracheal wall hypothesized on the CT was not confirmed. After consulting with 

an infectious disease specialist, antibiotic therapy was started with Cefepime 2g three 

times per day. The first ABG analysis showed p/f >400, pH 7.38, pCO2 26, pO2 148, and 

HCO3- 15.9. The patient reported a feeling of chest heaviness, and oxygen therapy (nasal 
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prongs, 3 l/min) was initiated. The next day, a chest x-ray revealed moderate resorption of 

subcutaneous emphysema in the supraclavicular site on the right, supra and sub clavicular 

on the left, and a reduction of the bilateral pneumothorax flap (maximum thickness 3 mm). 

A thin hyper diaphanous streak along the mediastinal profile, particularly on the left, was 

noted, which was compatible with pneumomediastinum. 

After two days in the ICU, the feeling of chest heaviness disappeared, and the rhinolalia 

reduced. The patient was transferred back to the Obstetrics department, where the oxygen 

therapy was stopped, and the antibiotic therapy was completed. The last X-ray, performed 

six days after the event, revealed no signs of pneumothorax or subcutaneous 

emphysema, and the patient was asymptomatic and eupneic. 

The woman was discharged to her home six days after delivery. At the time of discharge 

the woman was satisfied with the medical management; during his hospitalization his 

clinical conditions were always reassuring. The woman also declared that she wanted to 

investigate the possible etiology of cystic formation in the lung. In agreement with the 

pulmonologist, she was recommended to perform a PET-CT to investigate the 

characteristics of the oval formation in the left lung described in the angio-CT. The result of 

the PET-CT was negative. 

The patient underwent a CT scan with a contrast medium at the end of March 2023. CT 

shows complete resolution of the radiological picture (Figure 4, panels A, B and C) except 

for the stability of the lung lesion in size, morphological presentation and density, in 

absence of aggressive features even though it is not typed (Figure 5, panels A and B). 

 

Discussion 

We compared the characteristics of our clinical case with those that have emerged from 

the cases described in literature and a Systematic Review of the cases [3,5,9]. 
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Regarding the demographic data of the mother, the woman in our clinical case is 27 years 

old, which is consistent with the age of 24 ± 5.4 years where this condition is most 

frequently observed. The complication occurred during the woman's second pregnancy, 

while in the literature, 61% of cases are described in primigravida. However, it should be 

noted that this is the patient's first vaginal delivery, as the previous delivery was done via 

the caesarean section. In our case, the duration of labor was 4.9 hours, while the literature 

reports an average duration of 7.47 ± 2.4 hours. Therefore, this is a finding that is in line 

with what has already been described. 

In our case, the diagnosis was made in the fourth stage of labor, after delivery. In 55% of 

cases, complication occurs in the second stage, while in 16.25% of cases, it occurs in the 

fourth stage. In this regard, it should be specified that since the woman was asymptomatic, 

it is not possible to exclude that the condition occurred in the second stage, and the 

diagnosis was only made after delivery. In some cases, described in literature, the 

diagnosis of subcutaneous emphysema occurred during the second stage of labor, which 

led to an emergency C-section [9]. 

The clinical presentation was characterized by swelling and subcutaneous emphysema, 

chest pain, crepitus, and dysphonia, as described in 91.4%, 51.4%, 32.9%, and 14.3% of 

cases, respectively. However, the woman did not show other symptoms such as dyspnea, 

which was described in 50% of cases published in the literature. Similarly, the woman did 

not show less frequently described symptoms such as tachycardia, vomiting, cough, or 

odynophagia. 

Interventions were based on oxygen therapy and the administration of analgesics, as in 

35.7% and 27.1% of cases described in literature, as well as the administration of 

conservative or symptomatic treatments. Antibiotics (Cefepime) were used as in 14.3% of 

cases already described. Invasive therapeutic procedures were not necessary. 



M
an

us
cr

ip
t a

cc
ep

te
d 

fo
r p

ub
lic

at
io

n

 

 8 

Although in 70% of cases published pneumomediastinum is not associated with 

complications, in our case, it was associated with pneumothorax, as described in 16.7% of 

patients, and pneumopericardium, as described in 5% of patients. The described presence 

of bubbles in the retroperitoneal space has never been reported in literature. Pharyngeal 

rupture was described in 1.7% of cases published in the literature. In this case, although it 

was initially considered, the hypothesis was ruled out with diagnostic tests. 

In our case, we also cannot exclude that the oval formation described in the context of the 

patient's lung may have contributed to the pathogenesis of the condition, which has not yet 

been definitively characterized. The lesion has a benign appearance, and we 

hypothesized it could be a congenital lesion. 

Clinical management 

Hamman’s syndrome is usually benign and resolves on its own within a few days. There is 

no consensus in the literature regarding the management of cases of Hamman-Macklin 

syndrome during labor [10,11]. 

In this article we aim to suggest management based on symptoms and clinical conditions. 

Diagnostic phase 

In patients in whom pneumomediastinum and/or spontaneous pneumothorax with 

subcutaneous emphysema are suspected (presence of cough, pain or discomfort, 

cyanosis or bluish discoloration, dyspnea, rhinolalia, localized swelling), especially in the 

presence of a prolonged second stage of delivery, we suggest immediately initiating the 

monitoring of vital signs and to immediately require an intensive care consultation.  

Contemporarily, we suggest careful and immediate physical examination in the delivery 

room for the evaluation of the clinical signs of emphysema and/or pneumothorax (palpable 

crepitus, use of accessory muscles, tachypnoea, decreased or absent breath sounds) and 

we suggest the immediate execution of an X-ray (preferably in the delivery room) and the 

urgent request for a CT scan. 
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Investigation phase 

If the diagnosis of emphysema, pneumomediastinum and/or pneumothorax or presence of 

free air in other compartments is confirmed the first step is to rule out the presence of 

organic lesions that may have caused pathological condition.  

We deem it useful to perform a blood gas analysis for the evaluation of pulmonary 

exchanges. We suggest performing a laryngoscopy and a bronchoscopy especially in the 

case of patients at higher risk of tracheal/bronchial lesion (congenital abnormalities, long-

term use of corticosteroids, chronic obstructive pulmonary disease, previous surgical 

procedures). We suggest performing the invasive procedures possibly in the ICU setting. 

In the case of a lesion, it is necessary to pay more attention to the methods of ventilation, if 

needed. 

Therapeutic phase 

In the event of an organic lesion causing the presence of free air, treatment will be 

continued in the most appropriate setting based on the required level of care and the 

involvement of the necessary specialists. 

After ruling out any serious underlying causes, the treatment is typically conservative, 

focusing mainly on reassuring the patient, along with the use of anti-anxiety medications, 

oxygen, and analgesics. Administering pure oxygen is particularly effective, as it facilitates 

the rapid absorption of free air [2,5,8,10]. Any oxygen therapy should be based on the 

results of the blood gas analysis. The possible need for intubation must be carefully 

evaluated by the emergency specialist especially in relation to the possible lesion of the 

upper respiratory tract, as previously described. In extremely rare cases, compression of 

the great vessels may occur, necessitating a thoracotomy. For extensive subcutaneous 

emphysema, a small incision can be performed to insert a subcutaneous drainage tube or, 

if required, a chest tube [10,12]. 
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As suggested by some authors [10,12], we believe it is useful to start a prophylactic 

antibiotic therapy to prevent possible infection especially in case of suspicion of 

mediastinitis even in consideration of the invasive diagnostic procedures and the setting.  

We suggest close monitoring of vital signs, possibly in the ICU in case of clinical instability, 

symptoms, or if deemed necessary by the urgentist. Once the symptoms have resolved, 

transfer to the Obstetric area is possible.  

Follow up phase 

As a follow up to document clinical improvement we believe it is useful to perform a chest 

X-ray on the third, fifth and seventh day to evaluate the reabsorption of free air, in case the 

clinical condition does not fully resolve within a shorter time frame. The follow-up phase 

can be performed in the obstetrics department. 

The suggested management approach is summarized in Figure 1. 

Obstetrical management 

Even the best management of subsequent deliveries is controversial [10].  

Older publications favored instrumental delivery to prevent an increase in mediastinal 

pressure or the development of massive subcutaneous emphysema. More recent 

opinions, however, support expectant management. These authors have suggested 

scheduling the delivery at 37 weeks or earlier in the case of a large fetus and 

implementing active management of the second stage of labor (operative delivery or 

caesarean section) only if labor is prolonged [10,11]. 

 

Conclusions 

Hamman-Macklin syndrome is a rare condition that may be associated with labor and 

conditions related to it, such as increased interalveolar pressure due to the Valsalva 

maneuver that patients perform in the second stage. Although the pathogenesis is not 

completely clear, we believe that studies should be carried out to characterize it more 
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specifically by searching for any risk or predictive factors, since in some cases this 

condition can present severe clinical symptoms, and it could be useful to be able to 

identify at-risk patients.  

We believe that, although it is a relatively uncommon condition, it is important to manage 

patients affected by this syndrome in a standardized manner and to quickly recognize its 

signs and symptoms. Although Hamman's syndrome is commonly referred to as the 

occurrence of spontaneous pneumomediastinum, in some cases, such as the one we 

described, this condition has been associated with pneumothorax, pneumopericardium, 

and the presence of free air in the retroperitoneal space. Despite the clinical presentation 

usually being free of complications, it is essential to increase awareness and diagnostic 

readiness for this condition.  

It is desirable that the case reports be reported clearly and uniformly so that studies can be 

conducted with the aim of defining a standardized clinical approach to reach a consensus 

on the treatment of this pathology.   

In this article we have proposed a management of Macklin-Hamman syndrome, further 

studies would be needed to confirm or refute our proposals. 
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Figure 1: CT scan revealing extensive subcutaneous emphysema dissecting into deeper 

soft tissue and musculature, extending from chest wall to mediastinum and neck spaces 

bilaterally. 

Figure 2: CT scan revealing pneumopericardium (b, c), pneumomediastinum, bilateral 

pneumothorax (a, b, c) and a fluid-filled cystic lesion in the left lung (b, c). 
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Figure 3: CT scan revealing minimal retroperitoneal bubbles in the upper tract of the ilio-

psoas muscles bilaterally (a) and an apparent, millimetric continuous solution of the 

tracheal wall (b). 
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Figure 4: CT scan revealing the disappearance of free air at the cervical and thoracic 

levels. 

Figure 5: CT scan revealing the stability of the left lung lesion in size, morphological 

presentation and density 6 months after the delivery. 
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