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Abstract:

A 74-year-old Japanese woman was diagnosed with pseudolipomatosis of the cecum and ascending colon.
Colonoscopy was performed, which revealed the presence of slightly elevated white lesions, while a magnify-
ing observation showed microbubbles within the mucosa. A month after colonoscopy, the patient was diag-
nosed with pneumatosis intestinalis. Although the exact pathogenesis is unclear, pneumatosis intestinalis may

arise secondary to pseudolipomatosis. This case also indicates that a magnifying observation during colono-

scopy may aid in the diagnosis of pseudolipomatosis of the large intestine, since it shows microbubbles

within the mucosa, which may be a distinctive feature reflecting the pathology of this disease.
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Introduction

Pseudolipomatosis of the large intestine is a rare and be-
nign condition. Endoscopically, colonic lesions appear as
slightly elevated whitish or yellowish plaques, often multi-
ple, and sometimes confluent (1, 2). Pseudolipomatosis is
histopathologically characterized by the presence of
variable-sized cystic spaces within the lamina propria (3, 4).
Although pseudolipomatosis of the large intestine is a dis-
tinct entity, these pathological features are sometimes associ-
ated with pneumatosis intestinalis (5).

We herein report a case of pseudolipomatosis of the large
intestine identified during the treatment of giant cell arteritis.
It was noteworthy that a magnifying endoscopic observation
revealed microbubbles within the cecal and colonic mucosa.
The endoscopic findings in this patient carry important im-
plications that a magnifying observation provides diagnostic
clues for pseudolipomatosis. Another unique feature of this
case was that pneumatosis intestinalis occurred one month
after the diagnosis of pseudolipomatosis of the large intes-

tine.

Case Report

A 7T4-year-old Japanese woman underwent computed to-
mography (CT) and magnetic resonance imaging of the head
for the investigation of a fever, fatigue, headache at the bi-
lateral temples, and bilateral jaw pain during mastication.
However, radiological studies revealed no abnormalities. She
was referred to our hospital for a further investigation be-
cause of anemia, elevated levels of C-reactive protein, and
increased white blood cell count. On a physical examina-
tion, there was no focal tenderness or nodularity upon direct
palpation of the superficial temporal arteries; her visual
fields were intact, and no bruits or murmur were noted on
auscultation of the carotid artery and heart. Myalgia was ab-
sent, and no abdominal abnormalities were noted. Labora-
tory findings revealed increased white blood cell and platelet
counts of 9,340/uL. and 596,000/uL, respectively, and an ele-
vated erythrocyte sedimentation rate of >140 mm/h, an ele-
vated C-reactive protein level of 8.61 mg/dL, and an ele-
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Figure 1.
ascending colon (B, C).

Colonoscopic images. Slightly elevated white lesions are observed in the cecum (A) and

Figure 2. Magnifying observation images during colonoscopy. A magnifying observation (A) and

narrow-band imaging (B) show microbubbles within the mucosa in the white lesions. In another part
of the white lesions, the denser accumulation of microbubbles is observed (C).

Figure 3. Pathology images. In the biopsy specimens from
the white lesions of the large intestine, optically empty coales-
cent vacuoles are seen within the lamina propria, leading to the
diagnosis of pseudolipomatosis.

vated ferritin level of 582.4 ng/mL. 18F-fluorodeoxyglucose
positron emission tomography revealed the uptake of the
tracer in the aorta and carotid, subclavian, and leg arteries.
Ultrasonography revealed a perivascular halo sign in the su-
perficial temporal artery. We performed a biopsy of the su-
perficial temporal artery and confirmed the diagnosis of gi-
ant cell arteritis.

The treatment was initiated with 45 mg of oral predniso-
lone, voglibose, esomeprazole, and alfacalcidol. A week

later, the patient underwent screening colonoscopy. She had
no abdominal symptoms at that time. Colonoscopy revealed
the presence of slightly elevated white lesions in the cecum
(Fig. 1A) and ascending colon (Fig. 1B and C). A magnify-
ing observation (Fig. 2A) and narrow-band imaging
(Fig. 2B) showed that there were microbubbles within the
mucosa of the white lesions. The dense accumulation of mi-
crobubbles was seen in another part (Fig. 2C). Biopsy speci-
mens from the white lesions revealed optically empty coa-
lescent vacuoles within the lamina propria (Fig. 3). Conse-
quently, the white lesions were identified as pseudolipoma-
tosis. Esophagogastroduodenoscopy showed reflux esophagi-
tis and erosive gastritis. There were no whitish or emphyse-
matous lesions in the upper gastrointestinal tract. No spe-
cific treatment was initiated for the pseudolipomatosis of the
colon.

One month after the colonoscopic examination, the patient
presented with abdominal distension. On a physical exami-
nation, a snowball crepitation was noted on her chest. There
were no peritoneal irritation signs in her abdomen. CT re-
vealed pneumatosis intestinalis (Fig. 4A). Subcutaneous and
mediastinal emphysema and pneumoperitoneum were noted
in association with pneumatosis intestinalis (Fig. 4B). The
patient’s condition improved following oxygen administra-
tion at 3 L/min for 1 week and maintenance of a “nothing
by mouth” status. Improvement in her pneumatosis intestina-
lis, pneumoperitoneum, and mediastinal emphysema was
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Figure 4. CT images. CT performed one month after the colonoscopic examination shows the pres-
ence of gas in the wall of the large intestine and pneumoperitoneum (A). Mediastinal emphysema is
also noted (B).

confirmed by CT.

Discussion

Pseudolipomatosis of the large intestine is a rare disease.
Kim et al. identified 12 cases with colonic pseudolipomato-
sis among 1,276 colonoscopies (0.94%) (2). The reported
frequency ranges from 0.02% to 1.7% among all colonosco-
pies performed (2, 3, 6-9). Several mechanisms, such as
chemical injury by a disinfectant, particularly hydrogen per-
oxide, and mechanical injury during an endoscopic proce-
dure, have been hypothesized for the pathogenesis of colo-
nic pseudolipomatosis (2, 10, 11). In addition, the epidemic
occurrence of this disease has been reported when using
colonoscopes sterilized with hydrogen peroxide and perace-
tic acid (2, 12). Cammarota et al. noted that colonic pseu-
dolipomatosis appeared when the water button was de-
pressed (12). They speculated that insufflation of air and/or
water injection was responsible for releasing residual hydro-
gen peroxide in the endoscope, resulting in the subsequent
appearance of mucosal pseudolipomatosis (1, 12). Experi-
mental production of colonic pseudolipomatosis after expo-
sure to hydrogen peroxide has also been reported in pig and
rat models (10, 13). Consequently, residual hydrogen perox-
ide in the endoscope after rinsing is a possible cause for this
disease in some patients.

Another possible cause is injury of the colonic mucosa
caused by stretching, abrasive trauma, overinflation, and bi-
opsies of the colon during endoscopy (2, 10, 11). These me-
chanical mucosal injuries may lead to the penetration of the
luminal gas to the bowel wall. At our institution, hydrogen
peroxide is not used for the sterilization of endoscopes.
Therefore, its involvement is unlikely in the present patient.
Instead, steroid use may have played a role in the induction
of pseudolipomatosis, since the excess administration of glu-
cocorticoids results in impaired wound healing and friable
connective tissue (14).

As described previously, pseudolipomatosis of the large
intestine appears as slightly elevated whitish or yellow

plaques (1, 2, 7). These lesions are often multiple, as shown
in the present patient. Since the prevalence of this disease is
low, the lesions are unfamiliar to endoscopists and may be
confused for pseudomembranous colitis, colonic lipomatosis,
or malakoplakia (2, 4, 15). In the present patient, a magnify-
ing observation revealed microbubbles within the mucosa,
which are a distinct pathological feature of this disease, pre-
senting as optically empty coalescent vacuoles within the
lamina propria. Therefore, a magnifying observation and
identification of these microbubbles within the whitish to
yellow lesions will provide clues that aid in the prompt di-
agnosis of pseudolipomatosis of the large intestine. To our
knowledge, this report is the first to describe the magnifying
endoscopic features of this disease.

Pseudolipomatosis of the large intestine is pathologically
characterized by unlined spaces in the colorectal lamina
propria (3). Although such cavities within the mucosa were
initially considered to be adipocytes, Snover et al. revealed
that these were not adipocytes, based on histochemical and
ultrastructural analyses, and instead termed the lesions
“pseudolipomatosis” (3). The endoscopic and histological le-
sions generally spontaneously disappear in 3 to 20 months
(1, 7, 11, 12, 16). Thus, conservative management is accept-
able for pseudolipomatosis of the large intestine (17).

Pneumatosis intestinalis is another distinct disease entity
that is characterized by gas in the bowel wall and is often
identified on abdominal radiography or CT. The typical
pathological features of pneumatosis intestinalis are the pres-
ence of submucosal or subserosal empty spaces lined by his-
tiocytes and giant cells (5). Of note, pseudolipomatosis is
sometimes accompanied by pneumatosis intestinalis on a
pathological analysis. Koreishi et al. retrospectively investi-
gated the pathological features of 7 cases of pneumatosis in-
testinalis and found pseudolipomatosis in 4 of them
(57.1%) (5). However, to our knowledge, there have been no
previous reports describing the sequential progression from
pseudolipomatosis of the large intestine to pneumatosis in-
testinalis or the simultaneous occurrence of both diseases di-
agnosed endoscopically and/or radiologically. In the present
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patient, pneumatosis intestinalis emerged one month after
the diagnosis of pseudolipomatosis. Small vacuoles within
the lamina propria (i.e. pseudolipomatosis) may have grown,
thereby leading to larger empty spaces in the submucosal
and proper muscle layers (i.e. pneumatosis intestinalis) (18).
We also speculate that pneumatosis intestinalis was already
present when pseudolipomatosis was identified during the
colonoscopic examination. Pneumatosis intestinalis subse-
quently worsened, leading to subcutaneous and mediastinal
emphysema. Although further investigations are required to
determine the causal association between these two entities,
the present patient may be a proof-of-concept case showing
a close relationship between pseudolipomatosis of the large
intestine and pneumatosis intestinalis.

Pneumatosis intestinalis occurs in association with a wide
range of underlying disorders such as inflammatory, autoim-
mune, collagen vascular, infectious, and pulmonary diseases.
Traumatic, mechanical, and drug-induced damages or altera-
tions of the colonic mucosa have also been suspected of be-
ing etiologies (5, 19-21). In the present patient, pneumatosis
intestinalis might have arisen secondary to pseudolipomato-
sis, as described above. A biopsy and/or mechanical damage
occurring during and caused by the colonoscopic procedure
itself can trigger the emergence of pneumatosis intestinalis.
However, the direct association between pneumatosis intesti-
nalis and pseudolipomatosis, biopsies, and colonoscopic pro-
cedures is uncertain, as pneumatosis intestinalis was diag-
nosed one month after colonoscopy in our patient. Alterna-
tively, pneumatosis intestinalis may have occurred independ-
ently in our patient because she received prednisolone and
voglibose, both of which are known to cause pneumatosis
intestinalis (22). Vasculitis of the mesenteric arteries as part
of giant cell arteritis is a potential causal factor in the pre-
sent patient as well.

In conclusion, in our patient, a magnifying observation
showed microbubbles within the mucosa, which may be a
distinctive feature reflecting the pathology of this disease.
Furthermore, our patient showed pneumatosis intestinalis
one month after colonoscopy. Although the exact pathogene-
sis is uncertain, pneumatosis intestinalis might arise secon-
dary to pseudolipomatosis.
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