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Abstract

Laparoscopic sleeve gastrectomy (LSG) is a commonly used procedure in bariatric patients that often has excellent results.
Despite its advantages, LSG is burdened by specific intraoperative and postoperative early and late complications. One of
the life-threatening complications is gastric fistula, usually treated with a multidisciplinary surgical-endoscopic approach. In
case of failure of the latter, alternative nonoperative techniques such as the use of autologous stem cells truly represents an
innovative possibility, with only few cases described in literature. Here, we report the case of a 25-year-old man with post-
LSG broncho-gastric fistula treated with application of autologous stem cells after the failure of the conventional surgical/
endoscopic approach.
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Abbreviations

LSG Laparoscopic sleeve gastrectomy
GBF Gastro-bronchial fistula

SES Stricturotomy and septoplasty

RYGB Roux-en-Y gastric bypass
SEPS  Self-expandable plastic stent
MSCs Mesenchymal stem cells

Case Report and Evolution

In April, 2017, a 25-year-old patient underwent LSG for
obesity (BMI 40 kg/m?). He came to our attention in Sep-
tember of the same year with fever > 38° C, tachycardia,
productive cough, hemoptysis, left retro-scapular pain, wors-
ening general status, and excessive weight loss. Laboratories
were notable for leukocytosis with neutrophilia and left shift.
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He underwent an urgent CT scan with intravenous con-
trast, showing a 25 mm leak at the level of the gastric metal-
lic suture line. A direct communication was shown between
the gastric lumen and a 51 x 38 mm fluid collection located
in the left subphrenic area, extending up to the anterior para-
renal space and to the upper pole of the left kidney. Multiple
enlarged lymph nodes at splenic and pancreatic hilum, likely
reactive, were detected. Moreover, the above-mentioned cav-
ity communicated through a 12 mm diaphragmatic opening
with another left intrapulmonary fluid collection, compress-
ing the left lung (Fig. 1a—c).

CT scan suggested a type 3 gastro-bronchial fistula [1].
After a multidisciplinary evaluation (bariatric surgeon,
thoracic surgeon, endoscopist, and anesthesiologist), a
three-step surgical/endoscopic hybrid approach was con-
sidered. A central venous catheter was placed to ensure
adequate hydration, nutritional support, and proper antibi-
otic administration.

Initially, the patient underwent surgical laparotomy in
order to drain the abscess in the abdominal cavity. Accord-
ing to a nutritional counseling, a nasal-jejunal tube was
positioned under intraoperative endoscopic guidance. Later,
successful drainage of the pulmonary abscess was achieved
after several operative bronchoscopies, allowing direct anti-
biotic instillations (2 ml gentamicin) (Fig. 2a, b). The bron-
chial tract of the fistula was treated with fibrin glue.
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Eventually, the patient underwent operative gastroscopy
after complete clinical stabilization and the fluid collections
had been successfully drained (Fig. 3).

The gastroscopy was carried out in the operating room
under orotracheal intubation. A self-expanding esophago-
duodenal endoprosthesis was introduced along a guidewire.
The distal end of the endoprosthesis was placed in the duo-
denal arch, while the proximal extremity was placed in the
esophagus (30 cm from the upper dental arch) (Fig. 4).

Unfortunately, the prosthesis migrated distally during the
third postoperative day, necessitating endoscopic extraction
(Fig. 5).

After further multidisciplinary evaluation, the team decided
that the best option was autologous stem cell grafting. This
procedure was carried out in the operating room under general
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Fig. 3 Gastro-bronchial fistula view (red arrow) during gastroscopic
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Fig.4 Endoprosthesis placement (red arrow) during gastroscopy

Fig. 5 Endoprosthesis device after removal

anesthesia. The left lung was excluded, performing a single
lung intubation. The grafting required an abdominal-thoracic
approach: a bronchoscopy was carried out in order to inject
the stem cells (LIPOGEMS®) in the bronchus involved by
the gastro-bronchial fistula; endoscopy enabled the injection
of the stem cells on the margin of the fistula using a 4 mm
needle (Fig. 6).

The patient was discharged after 18 days with complete
resolution of the fistula and the absence of any sign of infec-
tion or pulmonary disease. He was followed up for 8 months
with serial CT scans and outpatient clinical evaluations, with
gradual improvement of his clinical condition with complete
radiological restitutio ad integrum (Fig. 7).

Fig. 6 Endoscopic injection of stem cells (LIPOGEMS®)

Fig. 7 Follow-up CT, with restitutio ad integrum (red arrow)

Discussion and Conclusions

LSG is a relatively new and evolving surgical technique
indicated in the treatment of morbid obesity. Despite its
advantages, LSG is fraught by specific intraoperative and
postoperative complications such as staple-line bleeding,
leaks, fistulae, and gastric strictures.

Gastric fistulae, mostly located at the level of the angle
of His, occurs in 0.9-2.6% of the cases following bariatric
surgery, reaching an 8% rate after repeat surgery [2]. The
majority of gastric fistulae and leaks are due to ischemia of
the gastric wall near the staple line rather than dehiscence
of the staple line itself [3]. Gastric fistula is a severe life-
threatening complication that can incur prolonged hospi-
talization necessitating the involvement of numerous spe-
cialists such as surgeons, anesthesiologists, radiologists,
and endoscopists for adequate treatment. An early-onset
fistula, defined as occurring during the first seven postop-
erative days, is usually high output and generally requires
immediate surgical treatment, whereas late fistulae, which
appear after the seventh postoperative day, generally have
a less severe clinical course due to lower output. In the
latter case, most authors suggest conservative treatment,
although late-onset fistulae can have severe complications
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as well [4]. A fistula lasting several months or longer can
be complicated by gastro-cutaneous fistula, gastro-pleural
fistula, gastro-bronchial fistula, or pylephlebitis.

The clinical presentation of gastro-bronchial fistula
includes cough while swallowing, fever, dyspnea, hemopty-
sis, and recurrent pneumonia, which can culminate in acute
respiratory distress [5—7]. Moeller and Carpenter classified
gastro-bronchial fistulae in 1985, describing them as rare
complications of esophageal, splenic, or anti-reflux surgeries
[8-11]. Few cases of post-LSG GBFs have been comprehen-
sively described and, due to this lack of data on GBFs, there
is no consensus on the treatment of this rare complication
[12]. To date only 75 cases have been reported in literature
[3,5, 6,11, 13-25] (Table 1).

In order to select the optimal therapeutic solution, a mul-
tidisciplinary consultation is required [17]. Due to the com-
plexity of the care of these patients, it is important to use a
variety of approaches ranging from endoscopic therapy up
to second-look surgery [26, 27], with each case requiring
individualized treatment [16]. GBF patients are commonly
in overall poor medical condition, with chronic pulmonary
infection and malnutrition commonplace, requiring con-
servative treatment with antibiotics, nutritional support, and
particular attention to electrolytes and fluid balance prior
to any specific treatment. These considerations generally
favor nonoperative treatments such as radiological drain-
age, placement of covered stents, and fibrin glue endoscopic
injection, that lower morbidity with superior results in the
medium and long term [23].

Campos et al. [14] suggested universal endoscopic treat-
ment of gastro-bronchial fistulae with near-universal suc-
cess, with a mean of 4.5 endoscopic procedures per patient
and a mean length of treatment of 4.4 months. The endo-
scopic approach usually entails widening the lumen along
with a combination of self-expandable plastic stents and
stricturotomy plus septoplasty. Likewise, Al-Lehibi’s case
report [21] gives an account of GBF endoscopic therapy
through a combination of over-the-scope clips and fully cov-
ered metallic stents. Nevertheless, endoscopic procedures
are not always 100% successful [22]; while Campos et al.
[14] reported a success rate with endoscopic treatment of
93.3%, Guillaud et al. [11] reported that complementary
surgical treatments were necessary in 69% of their patients.

Our literature review (Table 1) suggests that a surgi-
cal approach is required in most cases [24, 25]. In cases
of higher complexity and severity of the fistula, surgical
therapy with a combined thoracic and abdominal approach
[19, 28] appears to have superior results. In the series
described by Rebibo et al. [13], outcomes of surgery for
gastro-bronchial fistulas were improved when pre-opera-
tive intensive nutritional support was provided and abdom-
inal plus thoracic procedures were combined. In contrast
to the series reported by Campos et al. [14], all patients
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were treated successfully without an extended length of
stay. Nevertheless, as stated in the multicenter study by
Marie et al. [20], surgical management of GBFs incurs
high morbidity and risk of failure, particularly when tho-
racic surgery occurs prior to the complete recovery from
the abdominal leak.

Several papers reported the use of autologous stem
cells for the treatment of GI fistulas [29-31]. The immu-
nomodulatory and anti-inflammatory effects of mesenchy-
mal stem cells have been extensively used for the treatment
of intestinal and broncho-pleural fistulas, but they have
never been used thus far for the treatment of gastro-bron-
chial fistula. To the best of our knowledge, this is the first
case in the literature of a GBF that developed after LSG
and was successfully treated using autologous stem cells.
Lipogems® (Lipogems International SpA, Milan, Italy) is
a disposable medical class IIA device for the closed-loop
processing of liposuction of adipose tissue intended for
autologous implantation. The micro-fragmented adipose
tissue retains the structural properties and microarchitec-
ture of the original tissue: scaffold (adipose tissue and
stromal structure), cells (endothelium, pericytes/MSCs),
and growth factors (cytokines and chemokines). The pres-
ervation of this microarchitecture is essential to support
normal cellular function during both healing and tissue
repair processes. The aspiration by syringe of a small
amount of fat tissue from the donor site is the first part
of this procedure (Fig. 8): a skin incision is made under
local anesthesia. Klein® solution is subsequently injected
into the subcutaneous fat tissue of the donor site. This tis-
sue is first gathered and then treated with the Lipogems®
device in a closed low-pressure cylindrical system in order
to obtain fluid and uniform products that contain a high
number of pericytes/MSCs.

The entire procedure requires a single surgical proce-
dure and minimal manipulation in a closed and aseptic
system through immersion in a physiological solution, in
order to minimize traumatic effects on the cellular prod-
ucts. The procedure involves a progressive volumetric
reduction of fat clusters and the elimination of pro-inflam-
matory oil and blood residues, improving handling and
post-engraftment transplantation with effective and faster
revascularization of the graft [29-31].

In our case, after the failure of both surgical and endo-
scopic approaches, the use of a minimally invasive treat-
ment with autologous stem cells facilitated complete
healing of the GBF within 18 days with the complete
radiological restitutio ad integrum after 8 months. The
use of autologous stem cell transplantation is a promising
procedure that should be considered among the treatments
for GBF, although larger comparative studies are needed
to address potential safety issues.
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Fig.8 Schematic of the Lipo-
gems® device (drawing by Ms.
Elena Baldissone)—see text for
details

Key Messages

e GBF can represent a surgical complication after bariatric
surgery.

¢ Endoscopic and surgical treatment of GBFs are usually
but not always effective.

e The use of autologous stem cells appears to be a simple
and effective salvage therapy for GBFs after bariatric
surgery that have failed conventional nonoperative and
operative therapies, although its overall effectiveness and
safety requires larger studies.
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