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Abstract
Laparoscopic surgical procedures are increasingly being applied to treat intraperitoneal abnormalities. These minimally invasive
techniques offer decreased postoperative pain and length of hospitalization. However, these procedures are not without
potential morbidity. Herein, we describe a patient treated with laparoscopic cholecystectomy, whose case was complicated with
late onset of subcutaneous emphysema. The subcutaneous emphysema was a late event, occurring during the 6<sup>th</sup>
postopeatve day, and this is the first such description in the literature (to our knowledge). The patient was treated
conservatively, until elimination of clinical manifestations. Increased operative time, high intra-abdominal CO<sub>2</sub>
pressure, trocar-related factors and Nissen fundoplication have been related with the onset of subcutaneous emphysema.
Usually, no intervention is needed for similar, uncomplicated cases.

INTRODUCTION
Laparoscopic surgery is being performed in many surgical
facilities and is growing in popularity. It has evolved from a
diagnostic tool to a method of performing complex surgical
procedures. 1 Laparoscopic operations are considered
relatively safe and non-invasive; however, there exists a
small but important risk of developing complications related
to insufflation with carbon dioxide (CO2) gas. 2 These
include, among others, hypercarbia, subcutaneous
emphysema, pneumothorax, and pneumomediastinum. This
report illustrates the management of a patient with a delayed
development of subcutaneous emphysema, without
pneumothorax/pneumomediastinum or hypercarbia, which
presented on the 6 th postoperative day. To our knowledge,
this delayed manifestation has not been reported previously.

cholecystectomy, the pneumoperitoneum was released via
the periumbilical port, after removal of the trocars inserted at
superior midline and lateral sites. During the perioperative
period, oxygen saturation remained stable between 98% and
100%. There was no increase in peak inspiratory airway
pressure, no wheezing on physical examination and no
subcutaneous emphysema. The patient was discharged on
the next day, free of any clinical evidence of a complication.
On the 6 th postoperative day, the patient complained of the
descriptive crepitation of subcutaneous emphysema, located
on the right upper abdominal quadrant. Chest and abdominal
X-rays were done, which demonstrated sub-diaphragmatic
presence of gas, without pneumothorax or
pneumomediastinum (Figure 1). The patient was treated
conservatively, until full compromise of clinical
manifestations after 15 days.

CASE REPORT
A 54-year-old woman with an unremarkable medical history
was admitted to the operation room for surgical treatment of
symptomatic cholelithiasis. Pneumoperitoneum was induced
with CO2 insufflation, using the Hassan technique, at a
pressure of 12mmHg. Three more trocars were placed along
the right subcostal region. The surgery was uneventful,
except for the increment of the duration (70 minutes),
because of the presence of many inflammatory adhesions.
No drainage was used, and after completion of the
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Figure 1

Figure 1: Chest X-ray on the 6 postoperative day. Presence
of an adequate quantity of intraperitoneal gas is depicted, but
without pneumothorax or pneumomediastinum

DISCUSSION
Laparoscopic surgery has been associated with significantly
less abdominal trauma and postoperative pain. It has,
therefore, been a technique broadly used in the treatment of
a variety of intra-abdominal abnormalities that had been
treated previously with open surgical techniques. 3
Laparoscopic procedures, however, are not free of morbidity
and predispose to a variety of unique complications not
encountered at open laparotomy.
Carbon dioxide (CO2) is the most widely used gas for
insufflation, due to its non-flammability, good patient
tolerance, and high diffusability with subsequent rapid rate
of bodily excretion. Laparoscopic operations are associated
with complications consequent to gas insufflation, such as
subcutaneous emphysema, pneumothorax,
pneumomediastinum and hypercarbia. 4 Thus, it is important
that physicians involved in the postoperative treatment of
these patients be familiar with these complications, their
natural history, and their management.
The incidence rates for subcutaneous emphysema during
laparoscopy vary from 0.43% to 2.34%. 5 Incidence rates for
pneumothorax and pneumomediastinum, which usually are
accompanied by subcutaneous emphysema, have not been
reported. Because these complications can go unrecognized,
especially when they are diminished, the true incidence
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might be higher than expected. 6 The true incidence of
subcutaneous emphysema, pneumothorax and
pneumomediastinum is believed to be significantly higher,
because many such complications go undetected. 7
Subcutaneous emphysema by itself usually requires
conservative treatment. On the contrary, when it is
accompanied by pneumothorax, pneumomediastinum or
hypercarbia, more invasive therapy is generally needed, in
order to avoid increment of morbidity and mortality rates. 8
Several predisposition factors have been related with the
manifestation of such complications. Length of operative
procedure is the most easily identified risk factor for
complications related to CO2 insufflation. Operative time
over 200 minutes predisposes patients to subcutaneous
emphysema, pneumothorax, pneumomediastinum and
hypercarbia. 9 CO2 absorption is believed to correlate
directly with operative time by many authors. The etiology
of subcutaneous emphysema is most likely leakage of
insufflated gas into the subcutaneous tissue. An increase in
the number of surgical ports also increases the number of
points of entry of CO2 gas into the subcutaneous tissue. The
use of six or more operative ports, independently of the size
and location of insertion, is also accused of predisposing for
gas-related complications. 10
Other authors have shown a strong association between high
PETCO2 and subcutaneous emphysema. Subcutaneous
emphysema caused by insufflation with CO2 results in
increased CO2 absorption through subcutaneous tissues,
leading potentially to a final outcome of hypercarbia and
increased PETCO2. 11 Thus, maximum end-tidal CO2 of
50mmHg or greater is accounted as a possible early and
indirect sign of growing subcutaneous emphysema, possibly
with pneumothorax, or pneumomediastinum. 12 Several
authors have established a link between preperitoneal
insufflations and extensive retroperitoneal dissection with
the development of subcutaneous emphysema and resultant
hypercarbia. 6,13
Operative procedures involving extended diaphragmatic
manipulation, as Nissen fundoplication, have been related
with the onset of subcutaneous emphysema, which is
typically located at the thoracic region, and frequently
accompanied by pneumothorax or pneumomediastinum. 14,15
Hassan technique is not related with higher rates of similar
complications, and some believe that suturing of the
insertion point of the fascia facilitates the efficacy of
pneumoperitoneum evacuation. 16 On the contrary, elevated
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intraperitoneal pressure of CO2 (30mmHg or greater), is
associated with CO2 absorption through subcutaneous tissues
and greater rates of gas related complications. 9,17
In the case we treated, none of the aforementioned
predisposing factors was occurring. Furthermore, the onset
of subcutaneous emphysema was very late, exceeding any
description in the literature known to us. One can only
speculate that in this case the CO2 was entrapped in the
abdominal cavity for several days and finally was gradually
insufflated into subcutaneous tissues after almost a week, in
an incessive way that did not provoke hypercarbia,
pneumothorax, or pneumomediastinum. Obviously, in this
case, the pneumoperitoneum was not adequately released via
the periumbilical port, a procedure which is generally used
by us, and additional techniques should be applied as routine
procedure. Although this is not officially reported from other
authors, we believe that the lack of use of a drainage tube
might have participated in the insufficient
pneumoperitoneum evacuation in our patient, since
drainages can offer a possible way out to a trapped,
intraperitoneal quantity of air.
In conclusion, one can say that laparoscopic procedures
carry a relatively short, but substantive risk of subcutaneous
emphysema and other gas related complications. Patients
must be examined circumstantially for such events during
the intra- and post-operative period, and the
pneumoperitoneum should be cautiously evacuated after the
completion of surgical procedures. Generally, subcutaneous
emphysema requires conservative therapy, but when its
presence is concluded, the possibility of coexisting
hypercarbia, pneumothorax or pneumomediastinum should
be investigated, in order to avoid further morbidity and apply
the congruent treatment.

CORRESPONDENCE TO
Dr Konstantinidis D. Harilaos. Address: Skiathou 2,
Thessaloniki, TK: 54646. Telephone: 0030 6947560639, Email: konidisx@yahoo.gr, Fax: 0030 2310421428

References
1. Soper NJ, Stockman PT, Dunnegan DL, et al.
Laparoscopic cholecystectomy: the new "gold standard"?

3 of 4

Arch Surg 1991;127:917-923.
2. Rittenmeyer H. Carbon dioxide toxicity related to a
laparoscopic procedure. J Post Anesth Care 1994;9:157-161.
3. Niedzielski A, Gizewski J, Staraczewski A, Rozewicki S.
Nineteen years of laparoscopy in the gynecology clinic
IPGPAM. Ginekol Pol 1992;63:596-599.
4. Horak S, Blecharz A, Rzempoluch J, Glochal S.
Complications of endoscopy in gynecology. Ginekol Pol
1992;63:619-622.
5. Perko G, Fernandes A. Subcutaneous emphysema and
pneumothorax during laparoscopy for ectopic pregnancy
removal. Acta Anaesthesiol Scand 1997;41:792-794.
6. Wolf JS, Monk TG, McDougall EM, McClennan BL,
Clayman RV. The extraperitoneal approach and
subcutaneous emphysema are associated with greater
absorption of carbon dioxide during laparoscopic renal
surgery. J Urol 1995;154:959-963.
7. McAlister JD, D'Altonio RA, Synder A. CT findings after
uncomplicated percutaneous laparoscopic cholecystectomy.
J Comput Assist Tomogr 1991;15:770-772.
8. Lehmann LJ, Lewis MC, Goldman H, Marshall JR.
Cardiopulmonary complications during laparoscopy. South
Med J 1995;88:1072-1075.
9. Murdock CM, Wolf AJ, Van Geem T. Risk factors for
hypercarbia, subcutaneous emphysema, pneumothorax, and
pneumomediastinum during laparoscopy. Obstet Gynecol
2000;95:704-709.
10. Wolf JS, Clayman RV, Monk TG, McClennan BL,
McDougal EM. Carbon dioxide absorption during
laparoscopic pelvic operation. J Am Coll Surg
1995;180:555-560.
11. Di Spiezio Sardo A, Taylor A, Sharma M, Buck L,
Magos A. Unilateral vulvar emphysema after operative
laparoscopy. J Minim Invasive Gynecol. 2006;13:256-257.
12. Santana ?, Crausman RS, Dubin HG. Late onset of
subcutaneous emphysema and hypercarbia following
laparoscopic cholecystectomy. CHEST
1999;115:1468-1471.
13. Wolf JS, Monk TG, McDougall EM, McClennan BL,
Clayman RV. The extraperitoneal approach and
subcutaneous emphysema are associated with greater
absorption of carbon dioxide during laparoscopic renal
surgery. J Urol 1995;154:959-963.
14. Hinder RL, Filipi CJ, Wetscher G, Neary P, DeMeester
TR, Perdikis G. Laparoscopic Nissen fundoplication is an
effective treatment for gastroesophageal reflux disease. Ann
Surg 1994;220:472-483.
15. Wahba R, Tessler MJ, Kleiman SJ. Acute ventilatory
complications during laparoscopic upper abdominal surgery.
Can J Anaesth 1996;43:77-83.
16. Agresta F, De Simone P, Ciardo LF, Bedin N. Direct
trocar insertion vs. Veress needle in non-obese patients
undergoing laparoscopic procedures: a randomized
prospective single-center study. Surg Endosc.
2004;18:1778-1781.
17. Agresta F. Spray application of fibrin glue as risk factor
for subcutaneous emphysema in laparoscopic
transabdominal inguinal hernia repair. Surg Laparosc
Endosc Percutan Tech. 2007;17:222.

Late onset of subcutaneous emphysema following laparoscopic procedures

Author Information
Harilaos Konstantinidis, MD, PhD
Surgical Department, Euromedica General Clinic of Thessaloniki
Theano T. Pissanidou, MD.
Biopathology Department, Panagia General Hospital
Nikolaos Verveniotis, MD
Surgical Department, Euromedica General Clinic of Thessaloniki
Helen Lioliou-Karagianni, MD
Biopathology Department, Panagia General Hospital
Panagiota H. Kriezi, MD
Surgical Department, Euromedica General Clinic of Thessaloniki
Athanasios Papadopoulos, MD
Obstetric - Gynecology Department, Euromedica General Clinic of Thessaloniki
Grigorios Gribizis, MD, PhD
Obstetric - Gynecology Department, Euromedica General Clinic of Thessaloniki

4 of 4

