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Introduction and importance: The management of large malignant tracheo-esophageal fistulas (TEF) is not stan-
dardized. Herein, we report a case with a malignant TEF associated with esophageal post-transplant lympho-
proliferative disorder (PTLD) for whom we successfully performed a surgical repair. This contributes to the
knowledge on how to treat large acquired malignant TEFs.

Case presentation: A 69-year old male presented with a one-week history of fever, productive cough and bilateral
coarse crackles. In addition, he described a weight loss of 10 kg during the past three months. The patient's
history included a kidney transplantation twenty years ago. Esophagogastroduodenoscopy with a biopsy of the
esophagus was performed nine days before. Histopathology showed a PTLD of diffuse large B-cell lymphoma
subtype. Subsequent diagnostics revealed a progressive TEF (approx. 2.0 x 1.5 cm) 3.0 cm above the carina. PET-
CT scan showed an esophagus with slight tracer uptake in the middle third (approx. 11.5 cm length, SUV max
7.4). After decision against stenting, transthoracic subtotal esophagectomy with closure of the tracheal mouth of
the fistula by a pedicled flap was performed. PTLD was treated with prednisone and rituximab. Tumor pro-
gression (brain metastasis) led to death 95 days after surgery.

Clinical discussion: The treatment of a malignant TEF is complex and personalized while both the consequences of
the esophago-tracheal connection and those of the underlying responsible diagnosis have to be considered
concurrently. In this case, we considered surgery as the best treatment option due to a relatively good prognosis
of the underlying diagnosis (PTLD) and a large fistula. Esophageal or dual stenting, the treatment of choice for
small malignant TEF, would have been associated with a high risk of failure due to the wide trachea, extensively
dilated esophagus, proximal location and large diameter of the fistula.

Conclusion: Surgery can be considered for patients with a large acquired malignant TEF and positive long-term
prognosis of the underlying diagnosis. Due to the complexity of TEF management, immediate pre-operative
multidisciplinary discussion is advised.

1. Introduction esophageal (79 %), tracheal, laryngeal, or primary lung cancer [1]. On

average, untreated acquired malignant TEF leads to death within 1 to 6

Tracheo-esophageal fistula (TEF) is a pathological connection be-
tween the trachea and the esophagus, which can be categorized mainly
into congenital and acquired cases. Acquired TEF is divided into benign
and malignant categories, whereas the latter accounts for more than 50
% of the acquired cases [1]. While benign TEF occurs e.g. after pro-
longed mechanical ventilation, blunt chest or neck trauma or ingestion
of foreign bodies, malignant TEF mostly occurs in patients with

weeks, often due to aspiration pneumonia [1]. While the management of
congenital and benign TEF is well described, standardized treatment
recommendations for malignant TEF are lacking. Small malignant TEFs
are mostly managed by esophageal and/or tracheal stenting for the
prevention of dysphagia and aspiration respectively, sometimes com-
bined with radiation therapy. The management of patients with large
malignant TEFs varies to a great extent, due to the patients' poor general
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condition, malnutrition, and pulmonary compromise [2]. Surgery as a
curative approach is often only applicable for transient, well-nourished
benign cases, because malignancy is generally associated with a high
morbidity, mortality, and recurrence rate, depending on tumor histology
[1,3,4].

In this case, we successfully managed a large malignant TEF by
performing a transthoracic subtotal esophagectomy and a closure of the
defect in the membranous part of the trachea with a pedicled deep-
ithelized latissimus dorsi flap.

This work has been reported in line with the SCARE 2020 criteria
[5].

2. Presentation of case

A 56-year old male patient presented with a one-week history of
fever, chills, productive cough, and bilateral coarse crackles. Further-
more, he described a weight loss of 10 kg during the past three months.
The patient's history included a kidney transplantation twenty years ago
due to a diabetes mellitus type 1l-induced nephropathy. Since then,
immunosuppression lead to at least three periods of polymicrobial
esophageal thrush, including Candida albicans, cytomegalovirus (CMV)
infection, and others.

Nine days before presentation, elective esophagogastroduodeno-
scopy with a biopsy of the esophagus was performed. Histopathology
showed polymicrobial esophageal thrush (Serratia marcescens, Lactica-
seibacillus rhamnosus, Streptococcus mittis, Streptococcus anginosus,
Candida albicans, CMV) and, additionally, a monomorphic post-
transplant lymphoproliferative disorder (PTLD) of diffuse large B-cell
lymphoma (DLBCL) subtype. CMV viremia was confirmed by
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polymerase chain reaction, which in the large majority of cases corre-
sponds to a reactivation of latent CMV infection.

Initial neck and thoracic contrast enhanced computer tomography
(CT) scan revealed an extensively dilated and wall-thickened esophagus
(42 x 23 mm), a TEF (6 x 13 mm) on the level of the T3 vertebral body,
and signs of aspiration pneumonia (Fig. 1a). PET-CT scan showed an
esophagus with slight tracer uptake in the middle third (approx. 11.5 cm
length, SUV max 7.4) without locoregional lymphadenopathy (Fig. 1b).
Head MRI showed three small ring-shaped enhancing lesions in occipi-
tal, frontal and parietal lobe, morphologically highly suspicious for
multifocal tumor lesions in the brain. Bone marrow puncture was not
performed. Cerebrospinal fluid ruled out an infection with Toxoplasma
gondii, Mycobacterium tuberculosis, or Cryptococcus species. Therefore,
brain metastasis was assumed.

Six days later, after transfer to our institution, gastro-/bronchoscopy
confirmed a large communicating TEF in the membranous part of the
trachea approx. 2.0 cm in craniocaudal direction and 3.0 cm above the
carina (Fig. 2a). After interdisciplinary discussion, a decision against
stenting was made due to its high chance of failure in this case (wide
trachea, extensively dilated esophagus, proximal location and large
diameter of the fistula). Preoperative temporary esophageal stenting
was necessary. A transthoracic subtotal esophagectomy with indirect
closure of the tracheal mouth of the fistula by a pedicled deepithelized
myocutaneous latissimus dorsi flap was performed (Fig. 2¢ and d).
Furthermore, cervical esophagostomy and laparoscopic implantation of
a percutaneous endoscopic gastrostomy completed initial surgical
treatment and gastric pull-up was planned in a second step. Experts in
thoracic and upper gastrointestinal surgery performed the surgery.
Follow-up bronchoscopy showed a sufficient closure with pedicled flap

Fig. 1. Initial imaging. a) CT-scan sagittal (top) transversal (bottom) showing extensively dilated and wall-thickened esophagus (42 x 23 mm), a tracheo-esophageal
fistula (6 x 13 mm) on the level of the T3 vertebral body. b) PET CT scan sagittal (top) transversal (bottom) showing a slightly activated 11.5 cm long esophagus

(middle third, SUV max 7.4) without locoregional lymphadenopathy.
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Fig. 2. a) Gastroscopy confirming a large communicating tracheo-esophageal fistula in the membranous part of the trachea approx. 2.0 cm in craniocaudal direction
and 3.0 cm above the carina. b) Follow up bronchoscopy 12 days after surgery showing a sufficient closure with the pedicled flap. c¢) Intraoperative picture showing
the trachea before closure. d) Intraoperative picture showing the trachea after closure with a pedicled latissimus dorsi flap.

(Fig. 2b). Post-operative complications were a hypoxemic respiratory
failure due to hypervolemia, an anuric acute kidney injury (both suc-
cessfully treated by hemofiltration), a conservatively treated paralytic
ileus, and a unilateral vocal fold paralysis (Clavien-Dindo Classification
Grade IVa due to hemofiltration [6]). Due to the TEF it was assumed that
the polymicrobial spectrum of the esophageal thrush caused aspiration

pneumonia. Aspiration pneumonia and CMV infection were controlled
by antibiotics (cefepime and metronidazole), fluconazole and ganci-
clovir. PTLD was treated with prednisone and rituximab for 30 days,
further, azathioprine was stopped.

Pathological examination of the esophagectomy specimen revealed
transmural infiltrates of a monomorphic, mass-forming lymphoid

Fig. 3. Histological images (Hematoxylin Eosin stain (HE), 2x, 10x, 20x) of the esophagectomy specimen showing a diffuse infiltration of the esophageal wall by a

monomorphic lymphoid infiltrate in the region of transmural perforation (fistula).
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infiltrate with circumscribed perforation of the esophageal wall (Fig. 3).
Immunohistochemical examination confirmed the diagnosis of a
monomorphic post-transplantation lymphoproliferative disease (PTLD)
of the diffuse, large B-cell lymphoma type, EBV-associated (Fig. 4).

Two and a half months after surgery, head MRI — performed due to
persistent headache - revealed multiple large necrotic lesions in the
cerebrum. Due to polymorbidity, a decision against combination
chemotherapy with curative intent was made. Due to missing conse-
quences, brain biopsy was not performed and progress of PTLD was
assumed; there was no clinical or radiographic evidence of a secondary
neoplasia. After whole-brain radiotherapy and treatment with dexa-
methasone and rituximab, tumor progression led to death 95 days after
surgery.

During a follow-up six weeks after surgery, the patient reported an
improved lung function and mobility; however, he still suffered from a
quick fatigue and lost an additional four kilograms of weight. Since the
gastric pull up could not be performed due to tumor progression, a final
detailed assessment of the patient and his perspective on the procedure
was not done.

Length of hospital stay was 56 days (preoperative: 12 days; post-
operative: 43 days, including 12 days in our center and 31 days in a
regional tertiary referral hospital), followed by 19 days in a rehabilita-
tion center. Before the patient was discharged to a palliative care home,
the patient stayed another 22 days in a regional tertiary hospital due to
hyperglycemia and re-staging (head MRI).

3. Discussion

In this case, we considered surgery as the best treatment option due
to a relatively good prognosis of the underlying diagnosis and a large
fistula with high risk of stent failure.

The patient suffered from an extended esophageal monomorphic
PTLD of diffuse large B-cell lymphoma (DLBCL) subtype which is an
exceedingly rare diagnosis. In a multicenter, international analysis
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approximately 40 % of patients with primary central nervous system
PTLD showed a three-year overall survival after therapy with rituximab
and/or combination chemotherapy [7]. Thus, compared to the common
underlying malignancies in TEF, such as primary esophageal or laryn-
geal cancer, the patient was considered to have a better long-term
prognosis.

In addition, esophageal or dual stenting, the treatment of choice for
small malignant TEF, would have been associated with a high risk of
failure due to the wide trachea, extensively dilated esophagus, proximal
location and large diameter of the fistula without great potential of
spontaneous closure [8]. Stenting (in particular dual stenting due to the
opposing radial forces), radiation- and chemotherapy tend to induce
tumor necrosis, shrink the tumor and therefore accelerate the fistula
[3,4,9]. Other options beside stenting include cervical esophagostomy
with gastro- or jejunostomy only, or an esophageal bypass. In general,
using surgical methods for malignant TEF has either been declared
impossible to carry out or has been associated with a high morbidity and
mortality [1,10,11]. However, due to the extended PTLD manifestation
with a relatively good prognosis in combination with a large TEF,
transthoracic subtotal esophagectomy, cervical esophagostomy, and
implantation of a percutaneous endoscopic gastrostomy was performed.
Gastric pull-up was planned in a second step, depending on the patients'
postoperative course.

The tracheal mouth of the fistula was indirectly closed by a pedicled
deepithelized myocutaneous flap of latissimus dorsi muscle. A pedicled
flap is connected to its original blood supply, thereby avoiding the
insufficient healing and early recurrence associated with former ways of
patching, using fascia, skin and other foreign materials. Moreover, to
limit further spread of the malignancy, therapy with prednisone and
rituximab was initiated. Other approaches would have been to resect or
directly suture the tracheal part of the fistula. Direct suture is not an
option in large malignant fistulas due to airway stenosis. Nowadays,
planned resections of up to 4 cm of the trachea will mostly be tolerated,
depending on the surgical approach (cervical or transthoracic) and

Fig. 4. Immunohistochemical profile of the neoplastic cell population: Reactivity of the neoplastic cells for CD20, CD79a and IRF4/MUM1 (CD19 and PAX-5 positive,
not shown). CD3 marks a diffuse, concomitant T-cell infiltrate. Weak, partial reactivity of the neoplastic cell elements for bcl-6, no reactivity for CD10 and CD30.
Reactivity for EBV latent membrane protein (LMP) in approximately 20 % of the neoplastic cell population. Proliferation fraction (ki-67) of approximately 40 %. The
immunohistochemical expression profile is consistent with the diagnosis of a diagnosis of a monomorphic post-transplantation lymphoproliferative disease (PTLD) of

the diffuse, large B-cell lymphoma type, EBV-associated.
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individual conditions (age, posture, body habitus, extent of disease,
prior tracheal surgery) [12]. However, we decided against a technically
challenging tracheal resection and reconstruction in the light of our
patients' immunodeficiency (transplantation, prednisone and rituximab
for PTLD, diabetes mellitus type 1, chronic obstructive pulmonary dis-
ease), the large diameter of the fistula and its proximity to the tracheal
bifurcation and concomitant esophageal major surgery.

Overall survival after surgery in this patient was 95 days. The patient
spent all of the time in a hospital (9 weeks) or in other institutions
(rehabilitation center, palliative care home).

In general, since both the consequences of the esophago-tracheal
connection and those of the underlying responsible diagnosis have to
be considered concurrently, treatment of an acquired malignant TEF is
complex and personalized. Therefore, the individual approach should
ideally be discussed within a multidisciplinary team including thoracic
and upper gastrointestinal surgeons, interventional pulmonologists,
gastroenterologists, oncologists, and anesthesiologists.

4. Conclusion

Surgery can be considered for patients with a large acquired malig-
nant TEF, stable physical condition, and relatively positive long-term
prognosis regarding tumor histology and stage. Nonetheless, immedi-
ate pre-operative multidisciplinary discussion is needed.
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