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Surgical Emphysema without Pneumothorax: A Diagnostic Dilemma

Abstract

Introduction. Surgical emphysema, also widely known as subcutaneous emphysema, is defined as a clinical state
in which air gets trapped subcutaneously. The etiology may be traumatic or atraumatic, and multiple causes in
each are present.

Case report. A 63-year-old female patient presented to the emergency room with a facial soft tissue injury
following road traffic accident and developed surgical emphysema later on with no evidence of rib fractures or
pneumothorax. Infectious etiology was ruled out. Due to the respiratory embarrassment, the patient was electively
intubated. Conservative management was provided. Emphysema resolved within 24 hours after the accident.

Discussion. Various theories have been outlined in literature, like Mackler effect, Crampton theory and ball-
valve mechanism. In our case, it was difficult to apply any of these theories to confirm the diagnosis. Conservative
management is still used in the treatment of surgical emphysema.

Conclusion. Surgical emphysema is a common encounter in trauma practice, and its identification is essential to

rule out any emergency causes which may lead to respiratory distress.
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Introduction. Surgical emphysema, also widely known
as subcutaneous emphysema, is defined as a clinical state
in which air is present subcutaneously. The condition was
first reported in 1850 following a violent coughing fit [1].
Also, various rare causes of surgical emphysema were de-
scribed: high-pressure water injury to the hand, ulcera-
tive colitis, perforated diverticulitis and various iatrogenic
causes during colonoscopy, endoscopic retrograde cholan-
giopancreatography, thyroidectomy, tonsillectomy, contin-
uous positive airway pressure and ventriculo-peritoneal
shunt [2].

Here we report a case of facial subcutaneous emphy-
sema following a road traffic accident, with no evidence of
fracture of ribs, air sinus or pneumothorax. Rarity of the
case presented is against the effects of Mackler.

© 2023 The Authors. Published by Professional Edition Eastern
Europe. This is an open access article under the CC BY-SA license
(https://creativecommons.org/licenses/by-sa/4.0/).

Case report. A 63-year-old female patient presented to
the emergency room after road traffic accident. According to
the patient’s words, she was travelling in a four-wheeler and
had a collision with a heavy tractor. As a result, the vehicle
toppled and she fell on the road on the side of the right rear
passenger’s seat and got injuries to the scalp, face and hand.

On examination, the patient was conscious, oriented,
with Glasgow coma scale score of 15/15 (E4V5M6). There
was a laceration of 3x2 cm on the scalp in the right pari-
etal region, abrasion of 3x2 cm on the right side of the face,
abrasion of 10x3 cm in the right clavicular region and abra-
sion of 5x3 cm over the right knee joint, proving that the pa-
tient mainly fell on the right side; this is consistent with the
history and Indian vehicles being right-hand driven. Chest
compression test was negative, systemic examination yield-
ed no abnormalities. There were no clinical signs of long
bone fractures and cervical spine injuries. Facial contour
was normal at the time of presentation. Adequate analgesia
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Fig. 1. Clinical photograph showing facial
surgical emphysema extending from scalp to
the neck region

was given; the patient underwent plain computed tomogra-
phy (CT) of the brain which showed no abnormalities, facial
bone/sinus fractures or parenchymal bleed.

The patient was followed up, and within one hour she
developed swelling of the whole face, extending from the
upper lip to the hair line (frontal) bilaterally. Crepitus and
crackles were noted. The swelling progressed to involve
the whole face later (Fig. 1, 2), however, it did not extend
to the neck. Chest X-ray was performed to exclude pneu-
mothorax (Fig. 3) and showed normal result. ENT consul-
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Fig. 3. Chest X-ray, posteroanterior view:
no rib fractures or pneumothorax

Fig. 2. Lateral photograph of the face with
subcutaneous emphysema

tation was arranged, the doctor revealed no abnormalities
and recommended conservative management. The patient
was subjected to CT again, and air-filled space was noted
extending from parietal region to the lower border of man-
dible (Fig. 4). There was no respiratory compromise or

Fig. 4. CT scan showing the extent of surgical emphysema from
frontal area of the skull to the level of maxilla
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Fig. 5. Clinical photograph showing resolution
of surgical emphysema

breathlessness, and saturation was at 95% at room air. In
view of the increasing emphysema, trachea was electively
intubated. The patient was closely observed and was kept
with head-end elevation. She was transferred to surgical
intensive care unit and was closely monitored.

Next day morning, resolution of the emphysema was
seen, and complete resolution was observed on day 2 of
admission (Fig. 5, 6). The patient was discharged, and
follow-up within 1 month revealed no abnormalities and
normal facial contour.

Discussion. Mackler effect of surgical emphysema fol-
lowing blunt trauma has been approved and accepted by
many researchers. But the same effect cannot be applied
in our case, since there was blunt trauma with no evidence
of fracture (Fig. 3). Crampton in his paper described a
‘ball-valve’ mechanism provided by bandage application
and mobilization during CT procedure in case of injury,
and also discussed bandaging of the head over the lacera-
tion without suturing that could have caused the air to get
trapped resulting in subcutaneous emphysema [3]. But the
same ball-valve mechanism [4, 5] described for extremi-
ties has not been reported for the scalp till now.

One such case report states that the use of hair color-
ing agent acted as reaction agent leading to formation of
subcutaneous emphysema of the scalp, which later on re-
solved spontaneously [6].

The scalp, as we know, is composed of five layers
forming the acronym ‘SCALP’ (the skin, connective tis-
sue, epicranial aponeurosis, loose areolar tissue, and
pericranium), tightly adhered to each other, except be-
tween the loose areolar tissue and the pericranium [7].
Hence the laceration over the scalp would have been
deep enough to dislodge the first 4 layers resulting in
air getting trapped.

Fig. 6. Lateral view showing resolution of surgical emphysema
(24 hrs after admission)

The authors’ observations in this case would be the
depth of laceration in the scalp which eventually resulted in
dislodgement of first 4 layers, and the positioning and free
movement of the patient in the trauma care unit, resulting
in air insufflation. We hypothesized that a mechanism like
‘trap-door’ effect would have occurred, which resulted in
the move of air in the scalp down up to mandible and did
not let the air out. The other 4 layers of the scalp are thick,
and this can confirm this hypothesis. The emphysema was
observed clinically starting from the scalp and down below.

Various management plans for subcutaneous emphy-
sema proposed by different authors are available in lit-
erature consisting of multiple stab incisions, intercostal
drains, subcutaneous drains [8]. But there are no trials to
prove the effectiveness of one option over the others till
now. Due to the benign nature of the emphysema, the au-
thors’ recommendation is to provide careful observation,
and no intervention is required for the condition as such,
unless any respiratory compromise occurs. It is quite men-
tionable that non-infectious etiology in cases of surgical
emphysema should be ruled out, as the treatment proto-
cols differ drastically. In this case it was ruled out by cul-
ture and sensitivity tests.

Conclusion. Surgical emphysema is a benign self-lim-
iting condition which is very common in trauma care, and
necessary knowledge of it is mandatory for all surgeons,
in finding out the underlying cause and taking necessary
actions to avoid the progression of the condition. This case
report gives a simple understanding of a complex presen-
tation of surgical emphysema.
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NipwkipHa eM¢izema 3a BiACYTHOCTI NTHEBMOTOPAKCY: AiarHOCTUYHA AuneMa

Oinew Kymap CatananTtam’2, acnipaHT-opanHaTop, BifAineHHs cepLeBo-CyAUHHOI | TopakanbHoi Xipyprii,

BiAAiNeHHs 3aranbHoi Xipyprii

Cnypti CaHraH6XoHif%, acnipaHT-OpAVMHATOP BiAAINEHHS 3aranbHoi Xipyprii

Wawwupexa K. A.2, 1oUEHT BigaineHHs 3aranbHoi xipyprii
Wpipamyny M. H.2, npod., 3aB. BiaaineHHs 3aranbHoi xipyprii
tNlep>kaBHUIt MeauuHMIt Konemk, KoTTasim, Kepana, IHgis

Menuunuii konemk LLpi desapanx Ypc, Tamaka, Konap, KapHataka, IHais

Pe3ome

Beryn. [ligmkipHa em¢izema - 1je KJIIHIYHUH CTaH, 32 IKOT0 MOBITPS MOTpaAIUIse nij wkipy. ETiosoris moxe 6yTu
TpaBMaTHU4HOO a60 aTpaBMaTUYHOIO BHAC/IIL0K Pi3HUX IPUUMH.

Kniniyauii Bunaaok. [anieHTka BikoM 63 poku notpanusia /{0 BiAAieHHs HeBiIK/Ia/[HOI I0NMTOMOTH 3 MOLIKO/[XKEH-
HAM M’SIKMX TKaHHMH 06J1M44s Nic/as JOPOXXHbO-TPaHCNOPTHOI npurogu. IlisHime B Hel po3BUHYyJ1aca NijKipHa eM$i-
3eMa 6e3 03HaK IepesioMiB pebep a6o MHeBMOTOpaKcy. [HQeKIiliHy eTioJsorito 6y/10 BUK/IIOUEHO. Yepe3 mopylieHHs
JMXaHHsI BUKOHAHO IJIAHOBY iHTYy6alito nanieHTKU. [[poBeieHO KOHcepBaTUBHe JiikyBaHHsA. EMdizema 3HHKIIa yepe3
24 rofuHU Nicss aBapii.

O6roBopeHHs. Y jiTepaTypi onucaHi pi3Hi Teopii, Hanpukaz, epekT Maksepa, Teopis KpamMmnToHa Ta MexaHi3Mm
KyJIbOBOTO KJIallaHa. Y HallloMy BUIIA/IKy Ba»KKO 6YJI0 3aCTOCYBaTH OY/b-AKY 3 LIUX TeOopil A1 NiATBep»KeHHs JliarHo3y.
Y nikyBaHHI xipypriuHoi eMm¢izeMU HUHI 3aCTOCOBYIOTb KOHCEPBATUBHE JIIKyBaHHS.

BUCHOBOK. Xipypriuna emdizeMa € noumypeH1M iBUILEM y TpaBMaTo,10TiuHii npakTuui. Ii izenTudikauis e axin-
BOIO /1/151 BUKJIIOUEHHs OY/ib-SIKUX €eKCTPEHUX NPUYHH, IKI MOXKYTb IPU3BECTH JI0 PECIIPATOPHOI0 AUCTPEC-CUHPOMY.

Kawouoei cnoea: edpexkm Maksepa, mpasma 2pyoHoi KAimKU, 00POICHbO-MPAHCNOPMHA NPU200d, NOWKOOHNCEHHS WKi-
pu 20/108U.
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