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Abstract
Pneumorrhachis (PR), or epidural emphysema, deno-
tes the presence of air in the spinal epidural space. It 
can be associated with a variety of etiologies, including 
trauma; recent iatrogenic manipulations during sur-
gical, anesthesiological and diagnostic interventions; 
malignancy and its associated therapy. It usually repre-
sents an asymptomatic epiphenomenon but also can 
be symptomatic by itself, as well as by its underlying 
pathology, and rarely can be fatal. The pathogenesis 
and etiology of PR are varied and can sometimes be a 
diagnostic challenge. As such, there are no standard 
guidelines for the management of symptomatic PR and 
its treatment is often individualized. Here, we present 
a case of a 14-year-old boy treated for leukemia who 
developed this complication and whether chemothera-
py related or not, it proved to be fatal for him. To our 
knowledge, this is the first case in the literature of this 
complication with acute lymphoblastic leukemia.
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Core tip: Pneumomediastinum, pneumorachis, subcu-
taneous emphysema is anunusual complication in leu-
kemia. Although not mentioned in literature, this case 
may be an eye opener to look for this complication in 
this scenario. Acute lymphoblastic leukemia (ALL) is 
not mentioned as a cause of this condition but medical 
science has always made us learn from case to case. 
This case may be an index for this complication as all 
mentioned secondary causes were ruled out by all ava-
ilable investigations. Whether it is related to chemothe-
rapy or not, it is definitely a case of ALL with this com-
plication.  
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INTRODUCTION
Pneumomediastinum or air in the mediastinum may 
originate from the esophagus, lungs or bronchial tree. 
As suggested by a handful of  small case series in the 
literature[1-4], spontaneous pneumomediastinum is an un-
common, self-limiting condition. It results from alveolar 
rupture, otherwise known as the Macklin phenomenon. 
Alveolar rupture results from high intra-alveolar pres-
sures, low peri-vascular pressures, or both. Air escaping 
from the alveoli tracks into the mediastinum during the 
breathing cycle as the pressure in the mediastinum de-
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creases relative to the pulmonary parenchymal pressure. 
From there, air may track into the cervical subcutaneous 
tissues, epidural space[5], pericardium[6] and/or peritoneal 
cavity[7,8]. A handful of  small case series in the literature 
have suggested the benign course of  this condition[1-4] but 
there are still no clear guidelines regarding the diagnostic 
and therapeutic interventions needed.

CASE REPORT
A 14-year-old male with a case of  precursor B cell acute 
lymphoblastic leukemia (ALL) (Bcr-Abl-negative), who 
was on chemotherapy (as per UKALL-XII protocol), 
developed a cough for 5 d which was non-productive, 
brassy and with no nocturnal worsening. In addition to 
antibiotic policy as per IDS guidelines, he also received 
nebulisation and antitussives. Over a period of  time, he 
developed pain and swelling of  the chest and face, had 
crepitus on the chest wall and parotid area and com-
plained of  neuropathic pain of  the lower limbs. Exami-
nation showed a pulse of  102 beats/min, blood pressure 
110/72 mmHg, respiratory rate 18/min and temperature 
99F. Crepitus was noticed on the anterior chest wall, pa-
rotid area bilaterally and neck. The chest showed an occa-
sional wheeze in the right infrascapular area. Neurological 
examination showed that the neuropathic pain and reflex-
es were exaggerated in the lower limbs only. Computed 
tomography showed pneumomediastinum, pneumorachis 
and subcutaneous emphysema (Figure 1). The patient 
was managed in consultation with the cardiovascular and 
neurosurgery team who preferred a conservative line of  
management in the form of  high flow oxygen, respira-

tory care and monitoring blood gases and electrolytes. 
Investigations showed hemoglobin 11.2 g%, total white 
cell count 3.3 × 1000/mm3 and platelets 57000/mm3. 
Oxygen saturation was 90% on room air. Kidney and 
liver functions were normal, as shown in Table 1. Blood 
and urine cultures were sterile and no sputum was pos-
sible even after giving mucolytic nebulisation and chest 
physiotherapy by an expert. The patient was managed 
conservatively but after 7 days of  conservative manage-
ment he developed respiratory arrest, was intubated and 
moved to the intensive care unit, but expired 2 d later. 
No apparent or definite cause could be ascertained.

DISCUSSION
The presence of  pneumomediastinum implies that there 
is or has been a breach of  an air-containing mediastinal 
structure. Air in the mediastinal tissues may originate 
from the respiratory tract, such as after blunt or penetrat-
ing trauma to the facial bones, pharynx, hypopharynx, 
trachea and main stem bronchi. Dental procedures us-
ing compressed air may result in facial and neck subcu-
taneous emphysema and pneumomediastinum. Severe 
straining, the Valsalva maneuver and free perforation 
of  the gastrointestinal tract may be responsible for the 
appearance of  pneumomediastinum and subcutaneous 
emphysema[9]. Surgical emphysema was reviewed in 1957 
by Shovelton[10] who reported 13 cases after endodontic 
treatment. Epidural space pneumorrhachis usually oc-
curs by the two following mechanisms: atmospheric air 
passes through a spinal needle into the epidural space or 
air moves through the posterior mediastinum into the 
epidural space. Air may unintentionally enter the epidural 
space during a lumbar puncture or may enter intention-
ally during lumbar epidural anesthesia to locate the epi-
dural level. These conditions are self-limited[11]. If  air is 
present in the posterior mediastinum, it may dissect along 
fascial planes from the posterior mediastinum (or retro-
pharyngeal space), through the neural foramina and into 
the epidural space. No true fascial envelope protects the 
epidural space. Mediastinal air moves into the epidural 
space behind the driving pressure of  a tension pneumo-
thorax or pneumomediastinum. In case reports, there are 
associated causative factors, such as trauma[12,13], strenu-
ous exercise[14], asthma and violent coughing[15,16].

Spontaneous pneumomediastinum is a self-limiting 
and benign condition that is frequently over-investigated 
and overtreated[17,18]. However, clear guidelines regarding 
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Figure 1  Computed tomography showing pneumomediastinum and 
pnemorachasis and subcutaneous emphysema.

  Hb (g%) TLC PLT Neutrophil/lympho KFT urea/creat PO2 SPO2 Ca2+ (mg/dL) Blood culture Urine culture

  11.2 4.2 68 73/21   33/0.98 77 95 9.8 Sterile Sterile
  10.5 3.7 63 69/26 68 91
  11.3 3.4 61 77/20 39/1.1 64 92 8.9
  10.9 3.2 58 78/19 67 94
  11.2 3.3 57 66/22   31/0.78 69 90 9.1 Sterile Sterile

Table 1  Investigation chart

TLC: Total leucocyte count;  PLT:  Platelet count; KFT: Kidney function test. 



the diagnostic and therapeutic interventions are currently 
unavailable. The management of  these patients has to be 
decided on an individual basis and often requires an inter- 
and multi-disciplinary approach. There is little literature 
showing any direct relationship between pneumomedi-
astinum or pneumorachis and leukemia but there are a 
few case reports showing mediastinal necrosis of  a mass 
causing mediastinal emphysema and pneumorachis can 
happen later, as already discussed, through fascial planes 
through the neuro foramina to the epidural space[19]. 

Unusual complications like this must be kept in mind 
in leukemic patients and treated with a multidisciplinary 
approach as we did, but unfortunately even although the 
literature says this is a treatable condition, we lost the pa-
tient without any apparent cause. More work needs to be 
done on this condition and a helpful working plan needs 
to be charted out. Autopsy could have solved many is-
sues but because of  religious reasons and policies in this 
part of  world, it was not possible for this case. ALL is 
not mentioned as a cause of  this condition but medical 
science has always made us learn from case to case. This 
case may be an index for this complication as all men-
tioned secondary causes were ruled out by all available 
investigations. Whether it is related to chemotherapy or 
not, it is definitely a case of  ALL with this complication.  

REFERENCES
1 Mondello B, Pavia R, Ruggeri P, Barone M, Barresi P, Mo-

naco M. Spontaneous pneumomediastinum: experience 
in 18 adult patients. Lung 2007; 185: 9-14 [PMID: 17310299 
DOI: 10.1007/s00408-006-0002-7]

2 Koullias GJ, Korkolis DP, Wang XJ, Hammond GL. Current 
assessment and management of spontaneous pneumomedi-
astinum: experience in 24 adult patients. Eur J Cardiothorac 
Surg 2004; 25: 852-855 [PMID: 15082293 DOI: 10.1016/
j.ejcts.2004.01.042]

3 Jougon JB, Ballester M, Delcambre F, Mac Bride T, Dromer 
CE, Velly JF. Assessment of spontaneous pneumomediasti-
num, experience with 12 patients. Ann Thorac Surg 2003; 75: 
1711-1714 [DOI: 10.1016/S0003-4975(03)00027-4]

4 Macia I, Moya J, Ramos R, Morera R, Escobar I, Saumench 
J, Perna V, Rivas F. Spontaneous pneumomediastinum: 41 
cases. Eur J Cardiothorac Surg 2007; 31: 1110-1114 [PMID: 
17420139 DOI: 10.1016/j.ejcts.2007.03.008]

5 Hazouard E, Koninck JC, Attucci S, Fauchier-Rolland F, 
Brunereau L, Diot P. Pneumorachis and pneumomediasti-

num caused by repeated Müller’s maneuvers: complications 
of marijuana smoking. Ann Emerg Med 2001; 38: 694-697 
[PMID: 11719752 DOI: 10.1067/mem.2001.118016]

6 Ameh V, Jenner R, Jilani N, Bradbury A. Spontaneous pneu-
mopericardium, pneumomediastinum and subcutaneous 
emphysema: unusual complications of asthma in a 2-year-
old boy. Emerg Med J 2006; 23: 466-467 [PMID: 16714511 
DOI: 10.1136/emj.2005.028829]

7 Lantsberg L, Rosenzweig V. Pneumomediastinum causing 
pneumoperitoneum. Chest 1992; 101: 1176 [PMID: 1555448 
DOI: 10.1378/chest.101.4.1176]

8 Sekiya K, Hojyo T, Yamada H, Toyama K, Ryo H, Kimura 
K, Taniguchi M, Homma S. Pneumoperitoneum recurring 
concomitantly with asthmatic exacerbation. Intern Med 
2008; 47: 47-49 [PMID: 18176005 DOI: 10.2169/internalmedi-
cine.47.0392]

9 Ciaccia D, Branch MS, Baillie J. Pneumomediastinum after 
endoscopic sphincterotomy. Am J Gastroenterol 1995; 90: 
475-477 [PMID: 7872289]

10 Shovelton DS. Surgical emphysema as a complication of 
dental operations. Br Dent 1957; 102: 125-129

11 Carter MI. Cervical surgical emphysema following extradu-
ral analgesia. Anaesthesia 1984; 39: 1115-1116 [PMID: 6507829 
DOI: 10.1111/j.1365-2044.1984.tb08934.x]

12 Willing SJ. Epidural pneumatosis: a benign entity in trauma 
patients. AJNR Am J Neuroradiol 1991; 12: 345 [PMID: 1902041]

13 Place JN, Pezzuti RT. Clinical significance of traumatic 
pneumorrhachis. AJR Am J Roentgenol 1989; 153: 655 [PMID: 
2763966 DOI: 10.2214/ajr.153.3.655-a]

14 Yoshimura T, Takeo G, Souda M, Ohe H, Ohe N. CT dem-
onstration of spinal epidural emphysema after strenuous 
exercise. J Comput Assist Tomogr 1990; 14: 303-304 [PMID: 
2312864 DOI: 10.1097/00004728-199003000-00029]

15 Drevelengas A, Kalaitzoglou I, Petridis A. Pneumorrhachis 
associated with spontaneous pneumomediastinum. Eur J Ra-
diol 1994; 18: 122-123 [DOI: 10.1016/0720-048X(94)90277-1]

16 Tsuji H, Takazakura E, Terada Y, Makino H, Yasuda A, 
Oiko Y. CT demonstration of spinal epidural emphysema 
complicating bronchial asthma and violent coughing. J 
Comput Assist Tomogr 1989; 13: 38-39 [PMID: 2910946 DOI: 
10.1097/00004728-198901000-00007]

17 Oertel MF, Korinth MC, Reinges MH, Krings T, Terbeck S, 
Gilsbach JM. Pathogenesis, diagnosis and management of 
pneumorrhachis. Eur Spine J 2006; 15 Suppl 5: 636-643 [PMID: 
16835735 DOI: 10.1007/s00586-006-0160-6]

18 Caceres M, Ali SZ, Braud R, Weiman D, Garrett HE. Spon-
taneous pneumomediastinum: a comparative study and 
review of the literature. Ann Thorac Surg 2008; 86: 962-966 
[PMID: 18721592 DOI: 10.1016/j.athoracsur.2008.04.067]

19 Nakamura F, Maki K, Arai Y, Nakamura Y, Mitani K. 
Monocytic leukemia with CALM/AF10 rearrangement 
showing mediastinal emphysema. Am J Hematol 2003; 72: 
138-142 [PMID: 12555219 DOI: 10.1002/ajh.10265]

P- Reviewers  Chang NC, Yazdani S, Zaslau S    S- Editor  Zhai HH
    L- Editor  Roemmele A    E- Editor  Wang CH

226 October 16, 2013|Volume 1|Issue 7|WJCC|www.wjgnet.com

Showkat HI et al . Pneumomediastinum, pneumorachis, subcutaneous emphysema



Baishideng Publishing Group Co., Limited                                      © 2013 Baishideng. All rights reserved.

Published by Baishideng Publishing Group Co., Limited
Flat C, 23/F., Lucky Plaza, 315-321 Lockhart Road, 

Wan Chai, Hong Kong, China
Fax: +852-65557188

Telephone: +852-31779906
E-mail: bpgoffice@wjgnet.com

http://www.wjgnet.com


