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Clinical benefits of central pancreatectomy =
for a patient with pancreatic schwannoma
and diabetes

Long Cheng Zhao'", Zi Ye Li'", Fan Wu'", Yue Hu? and Bai Lin Wang'

Abstract

Schwannomas are tumors that originate from the glial cells of the nervous system and can occur on myelinated
nerve fibers throughout the body, especially in the craniofacial region. However, pancreatic schwannomas

are extremely rare. We report a case of a pancreatic schwannoma that was difficult to differentiate from other
pancreatic tumors preoperatively. A 44-year-old female patient was found to have a pancreatic mass on Computed
Tomography imaging and the preoperative diagnosis was a pancreatic solid pseudopapillary neoplasm. Meanwhile,
the patient had type 2 diabetes and the blood glucose was controlled at 8-15mmol/L by taking oral antidiabetic
drugs. During exploratory laparotomy, an 8 cm X 7 cm x 4 cm mass was discovered in the middle part of the
pancreas. Considering the preoperative diabetes, the patient underwent a central pancreatectomy (CP) and Roux-
en-Y pancreaticojejunostomy. Postoperative histopathological examination confirmed the diagnosis of a pancreatic
epitheloid schwannoma. After surgery, the patient developed Grade B pancreatic fistula, which disappeared after
treatment. At the same time, the patient’s blood glucose remained basically stable by insulin therapy, which was
adjusted to oral antidiabetic medications in about 40 days after surgery. At a 32-month follow-up after discharge,
no tumor recurrence was observed, and the patient’s blood glucose was controlled below 11.Tmmol/L with

only oral antidiabetic drugs. The radiological diagnosis of pancreatic schwannomas lacks specific features, and
diagnosis primarily relies on histopathological examination and immunohistochemical testing. Although pancreatic
schwannomas are extremely rare, they must be differentiated from other solid or cystic pancreatic lesions. For
patients with pancreatic schwannoma and diabetes, CP may represent a favorable surgical option.
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Fig. 1 The timeline of key events during patient care

Fig. 2 Preoperative abdominal CT. A: Abdominal x-ray plain films; B: Non-contrast enhanced CT; C: Arterial phase of contrast-enhanced CT; D: Venous
phase of contrast-enhanced CT; Note: The tumor indicated by the arrow in the figure is a pancreatic schwannoma. It is a low-density solid mass under
non-contrast enhanced CT, and heterogeneous enhancement can be seen under contrast-enhanced CT

Introduction

Schwannomas are tumors originating from the Schwann
cells of peripheral nerves. Approximately 25-45% of
schwannomas occur in the head and neck region [1], fol-
lowed by the limbs [2]. Schwannoma in the pancreas is
extremely rare. Pancreatic schwannomas are usually solid
or cystic benign tumors, though some may have a ten-
dency for malignant transformation [3], and their patho-
genesis remains unclear. It primarily affects individuals
between the ages of 20 and 50, with no gender prefer-
ence. Most patients present with gastrointestinal symp-
toms, such as nausea, vomiting, and indigestion, although
some cases are asymptomatic. Currently, the treatment
for pancreatic schwannomas primarily involves surgi-
cal resection. Pancreaticoduodenectomy (PD) and distal
pancreatectomy (DP) are the main surgical approaches
reported in most cases, with only one report detailing a
case where central pancreatectomy (CP) was performed
[4]. In this article, we present a report on a 44-year-old
female patient with pancreatic schwannoma and diabetes
who underwent CP, and conduct a review of the relevant
literature.

In 2021, a 44-year-old female presented to a local
hospital with upper abdominal discomfort. Abdominal
Computed Tomography (CT) revealed a pancreatic mass,
and she was subsequently transferred to our hospital for
further treatment (Fig. 1). Physical examination showed
a deep mass in the upper abdomen, approximately 7 cm
x 7 cm in size, with a hard consistency and poor mobil-
ity. No other significant abnormalities were noted on the

rest of the examination. The patient had a 2-year his-
tory of type 2 diabetes with poor medication control.
Tumor markers, including CEA, CA19-9, and CA72-4,
were within normal limits, but neuron-specific enolase
(NSE) was elevated. Insulin: 36.57 mIU/L, C-peptide: 1.9
nmol/L, albumin: 37.6 g/L and LDH: 201 U/L. Abdomi-
nal CT revealed a 64 mm X 54 mm mass in the body of
the pancreas, with clear borders and no enhancement
on the slice, and mild dilation of the main pancreatic
duct was observed, but no evidence of metastasis was
found (Fig. 2). Due to the patient’s financial constraints,
she refused a magnetic resonance imaging (MRI) scan,
which hindered the accuracy of our diagnosis. MRI, with
its ability to assess tumor characteristics through vari-
ous sequences such as T1 and T2, can more accurately
display the tumor’s morphology and its relationship with
surrounding tissues, which is extremely helpful for diag-
nosing solid tumors. Clinically, pancreatic cystic tumors
are more common than pancreatic schwannomas, and
the CT features of pancreatic solid pseudopapillary neo-
plasms (pSPN) can closely resemble those of pancreatic
schwannomas. Based on the patient’s symptoms and lab-
oratory results, our preliminary diagnosis was pSPN. The
Royal Marsden Hospital score indicated a low-risk group,
suggesting a relatively favorable prognosis [5].

After obtaining informed consent from the patient and
her family, our treatment team performed an exploratory
laparotomy. During surgery, a mass approximately 8 cm
X 7 ¢cm X 4 cm was palpated in the body of the pancreas.
Therefore, the patient underwent CP and Roux-en-Y
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Fig. 3 Postoperative CT images after Roux-en-Y Pancreaticojejunostomy. A: Arterial phase of contrast-enhanced CT; B: Venous phase of contrast-en-
hanced CT; C: Arterial phase of contrast-enhanced CT; D: Venous phase of contrast-enhanced CT; Note: The arrows in pictures A and B indicate the
residual pancreatic head; The arrow in picture C indicates the location of the anastomosis of pancreaticojejunostomy; The arrow in picture D indicates
the residual pancreatic tail

Fig. 4 Pathological photograph. A: Resected pancreatic schwannoma; B: H&E x100, a large amount of foamy histiocytes were deposited in the intersti-
tium; C: H&E %200, the epithelioid tumor cells were arranged in strips and sheets, and the stroma was collagenous; D: H&E x200, lymphocyte aggregation

at the edge of the tumor
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Fig. 5 Immunohistochemical staining picture. A: S100 (+) x200; B: S100 (+) x400; C: NSE (+) x200; D: NSE (+) x400

pancreaticojejunostomy. The postoperative CT images
of the patient are shown in Fig. 3, the direction indicated
by the arrows in pictures A and B shows the pancreatic
remnant, while the arrows in pictures C and D indicate
the location of Roux-en-Y pancreaticojejunostomy, with
the pancreatic stent clearly visible at the central part of
the pancreas. Frozen section analysis was performed on
the mass that was completely resected. The frozen sec-
tion labeled “pancreatic mass” revealed tumor cells that
were polygonal or round in shape, uniform in morphol-
ogy, and arranged in cords or blocks. Foam-like stromal
cells were observed. We suspected that the mass was a
pSPN, which needs to be differentiated from pancreatic
neuroendocrine neoplasm. The paraffin section showed
that the tumor cells had round or polygonal nuclei, with
fine granular chromatin. Some nuclei contained vis-
ible nucleoli, and the cellular boundaries were not well
defined. The cells were arranged in a palisading pattern
in some areas, and the other were arranged in a rope-like

or fascicular pattern, or in a pseudo-glandular or sheet-
like arrangement (Fig. 4). Immunohistochemical results
(Fig. 5): S100 (+), P53 (+), CK5/6 (-), CD56 (+), CD68
(+), Ki —67 hot zone (<5% +), NSE (+). The diagnosis was
pancreatic schwannoma.

After surgery, the patient developed abdominal pain
and fever. Amylase and lipase levels in the abdominal
drain fluid were elevated, indicating a Grade B pancre-
atic fistula. The patient was treated symptomatically
with fasting, nutritional support, antibiotics, and gastric
lavage. After these treatments, her symptoms resolved,
and the amylase levels in the drain fluid returned to nor-
mal. Preoperatively, her fasting venous blood glucose was
approximately 8—15 mmol/L, controlled by oral medica-
tions, but with poor efficacy. Postoperatively, her fast-
ing venous blood glucose fluctuated between 12 and 20
mmol/L with insulin therapy. After her feeding, subcu-
taneous insulin injections were used to maintain blood
glucose levels below 11.1 mmol/L. About 40 days after
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Table 1 Summary of clinicopathological data from all 45 cases
of pancreatic schwannoma reported in the recent 10 years

N (%) or Mean +SD

Age (year) (n=45)

<30 4

30-60 22

>60 19

5543+14.839

Sex (n=45)

Male 15

Female 30

Male: Female 1:2
Symptoms (n=41)

Abdominal pain 20(48.78%)

Abdominal bloating 2 (4.88%)

Diarrhea 1(2.44%)

Nausea/ Vomiting 3(7.32%)

Indigestion 3(7.32%)

Weight loss 4(9.76%)

Jaundice 2(4.88%)

No symptoms 17(41.46%)
Tumor location (n=45)

Head 19(42.22%)

Head +body 6(13.33%)

Body 11(24.44%)

Body +Tail 1(2.22%)

Tail 8(17.78%)
Nature of tumor on imaging (n=44)

Soild 28(63.64%)

Cystic 9(20.45%)

Soild + Cystic 7(15.91%)
Preoperative diagnosis (n=36)

Pancreatic Schwannoma 16(44.44%)

Pancreatic cystadenoma 8(22.22%)

Pancreatic solid pseudopapillary neoplasm 8(22.22%)

Neuroendocrine neoplasm 1(2.78%)

Acinic cell carcinoma 1(2.78%)

Pancreatic cancer 2(5.56%)

Accuracy 35.60%
Surgical methods (n=40)

Enucleation of tumor 10(25.00%)

Pancreaticoduodenectomy 9(22.50%)

Distal pancreatectomy 11(27.50%)

Central pancreatectomy 2(5.00%)

Conservative treatment 8(20.00%)

Note: Because some patients come in with multiple symptoms, the percentage
in the symptoms column will be greater than 100%

surgery, her treatment was adjusted to oral hypoglycemic
medications, and her venous blood glucose was stabilized
at around 10 mmol/L. At a 32-month follow-up after
discharge, no tumor recurrence was observed, and the
patient’s blood glucose was controlled below 11.1mmol/L
with only oral antidiabetic drugs. The patient fully under-
stood the purpose of this case report and its contents,
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and she signed an informed consent form allowing the
publication of her relevant medical information.

Discussion

Schwannomas are tumors originating from Schwann
cells, which surround the myelinated nerve fibers.
Schwannomas are generally benign, with approximately
10-15% undergoing malignant transformation [6]. These
tumors are most commonly found in the limbs, neck,
mediastinum, retroperitoneum, and posterior nerve
roots of the spinal cord [7]. The majority of patients
present initially with a painless mass, and other signs
and symptoms vary depending on the tumor’s anatomi-
cal location [8]. Zhang included 75 reported cases of
pancreatic schwannomas, with abdominal pain being
the most common symptom (44%), followed by asymp-
tomatic patients (31%), and other symptoms include
weight loss, mass, and jaundice [9]. Pancreatic schwan-
nomas are extremely rare [10], and their growth pattern
is similar to that of schwannomas found in other parts
of the body. However, pancreatic schwannomas typi-
cally present with nonspecific abdominal pain [11]. The
most common location for pancreatic schwannomas is
the head of the pancreas, followed by the body, tail, and
uncinate process [12]. A literature search was conducted
in September 2024. The MeSH term “pancreatic schwan-
noma” was used in searches on both PubMed and China
National Knowledge Infrastructure (CNKI). The PubMed
search for the past decade yielded 38 articles describ-
ing 41 detailed cases of pancreatic schwannoma in the
English literature. The CNKI search for the past decade
identified 4 articles describing 4 detailed cases of pan-
creatic schwannoma in the Chinese literature (Detailed
documents are provided in the supplementary materials).
We analyzed and summarized the 45 cases of pancreatic
schwannoma identified from the searches, with clinical
and pathological data summarized in Table 1.

Due to the lack of specific diagnostic methods, preop-
erative diagnosis of pancreatic schwannoma is challeng-
ing. In the absence of pathological results, imaging is
often a key tool for preoperative diagnosis. On CT, pan-
creatic schwannomas typically present as well-defined,
round or oval masses with clear borders, marked cystic
degeneration, and punctate calcifications. CT contrast
enhancement shows localized cystic changes within the
tumor, with areas of low density and no enhancement
[13]. Malignant transformation of pancreatic schwanno-
mas is characterized by rapid growth, infiltration of sur-
rounding tissues, and the presence of irregularly shaped,
solid, heterogeneous masses, with possible lymph node
metastasis [14]. Additionally, the tumor may show the
formation of vascular thrombosis. On MRI, a well-
defined pancreatic mass appears as heterogeneous high
signal intensity on T2-weighted images, with distinct low
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signal intensity on T1-weighted images, and high signal
intensity on diffusion-weighted imaging. The mass shows
mild enhancement in the arterial phase, with further
enhancement in the portal venous and delayed phases.
These imaging features suggest a possible diagnosis of
pancreatic schwannoma [15]. The diagnosis of schwan-
noma requires differentiation from other pancreatic
tumors, such as pancreatic cystic tumors, pancreatic neu-
roendocrine neoplasms, pancreatic solid pseudopapillary
neoplasms (pSPN), and pancreatic cancer. Pancreatic
cystic tumors primarily present as cystic lesions on imag-
ing, characterized by fluid-filled dark areas, often with
multilocular structures and minimal solid components,
which differ significantly from pancreatic schwannomas.
Pancreatic neuroendocrine neoplasms share both cys-
tic and solid components, similar to schwannomas, but
neuroendocrine neoplasms tend to exhibit a dense vas-
cular pattern, leading to homogeneous enhancement on
contrast-enhanced CT [16], which is not consistent with
the imaging features of pancreatic schwannomas. pSPN
are also mixed solid-cystic masses, making them diffi-
cult to distinguish from pancreatic schwannomas. More-
over, pSPN can also present as cystic masses or calcified
cystic tumors [16, 17]. Although pancreatic schwan-
noma and pSPN have similar imaging findings, pSPN
does not express NSE, whereas pancreatic schwannoma
does. Therefore, these two diseases can be differentiated
through a combination of imaging studies and labora-
tory examinations. Early pancreatic cancer can present
as a solitary solid mass similar to pancreatic schwan-
noma. However, pancreatic cancer has distinct features,
such as elevated CA-199 levels, significant enhancement
on contrast-enhanced CT and clear signs of tissue inva-
sion, which help differentiate it from pancreatic schwan-
nomas. Compared to CT, PET/CT is more sensitive for
the diagnosis of pancreatic cancer [18]. Therefore, in
our data, the misdiagnosis rate for pancreatic cancer is
relatively low. Since the first case of endoscopic ultra-
sound-guided fine-needle aspiration (EUS-FNA) was
performed in 1997 [19], EUS-FNA has been very helpful
for the preoperative diagnosis of pancreatic schwannoma
[20-24]. With the development of technology, the sensi-
tivity of EUS-FNA for determining the nature of a tumor
can exceed 90%, with a specificity of over 97% [25, 26].
This technique plays a crucial role in formulating precise
treatment plans, not only optimizing medical decisions
but also significantly improving treatment outcomes and
prognosis for patients.

Currently, the diagnosis of pancreatic schwannoma
mainly relies on histopathology and immunohistochemi-
cal staining. Pancreatic schwannomas are uniform, yel-
low-brown nodules with clear boundaries and an intact
capsule observed macroscopically [27-29]. Microscopi-
cally, they typically exhibit two types of tissue structures:
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Antoni A and Antoni B. The Antoni A area is character-
ized by a rich presence of spindle-shaped cells, usually
arranged in a palisade pattern or forming Verocay bodies
(Fig. 3C). Tumor cells in the Antoni A area have very few
mitotic figures, typically less than 5 mitotic figures per 10
high-power fields [30, 31]. In contrast, the Antoni B area
has fewer tumor cells, which are arranged in a sparse net-
work-like structure. There is a large amount of fluid and
mucinous matrix within and between cells, forming cys-
tic structures, typically exhibiting degenerative changes
such as myxoid changes, cyst formation, stromal hemor-
rhage, and calcification [32]. On CT, Antoni A-type pan-
creatic schwannomas appear as low-density solid masses
with an uneven enhancement pattern, occasionally with
multiple septal enhancements. Antoni B-type pancreatic
schwannomas tend to appear as homogeneous cystic or
multiple masses [33]. The more vascularized Antoni A
areas typically show enhancement, while Antoni B areas
show no enhancement [34]. Almost all benign schwan-
nomas contain abundant S100 (+) cells, while only about
50% of malignant schwannomas show S100 (-), suggest-
ing that S100 can be used as an initial marker to differ-
entiate between benign and malignant schwannomas [30,
35-38]. NSE is a glycolytic enzyme isozyme primarily
found in the cytoplasm of central and peripheral neu-
rons, as well as neuroendocrine cells, and is an important
marker for diagnosing various neuroendocrine neoplasm
[39, 40]. Through literature review, we found that pan-
creatic tissue-derived tumors rarely express this enzyme
[41]. Therefore, the strong positive staining for S100 and
NSE in this case provides solid evidence for the diagnosis
of pancreatic schwannoma.

Most schwannomas grow slowly, with an average
growth rate of 1.2 mm per year [42]. Small schwannomas
can be monitored periodically [43]. However, for symp-
tomatic schwannomas, surgical treatment is necessary.
Regarding surgical options for pancreatic schwannoma,
in cases with a confirmed diagnosis, complete resec-
tion can achieve the therapeutic goal. However, if the
preoperative diagnosis is unclear, the tumor should be
completely resected during surgery, and frozen section
pathology should be performed to determine the extent
of resection. In a previous review of 65 cases of pancre-
atic schwannomas, Fukuhara et al. found that schwanno-
mas most commonly occur in the head of the pancreas
(40%), followed by the body (23.1%), tail (10.8%), and
uncinate process (10.8%). The most common treatment
approach is pancreaticoduodenectomy (34%), followed
by distal pancreatectomy (25%) and enucleation (14%).
The pancreas is a key organ responsible for secreting
various hormones and digestive enzymes. Insulin and
glucagon are secreted by the B-cells and a-cells of the
pancreas, respectively, and play a central role in glucose
metabolism [44]. Pancreatic resection can be categorized
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into two main types: partial and total. Total pancreatic
resection results in complete loss of both endocrine and
exocrine functions of the pancreas, leading to difficulty
in achieving glucose control [45]. In contrast, partial
pancreatic resection preserves both the endocrine and
exocrine functions of the pancreas, making it easier to
manage blood glucose levels compared to total pancre-
atic resection. Partial pancreatic resection can be further
subdivided into pancreaticoduodenectomy (PD), distal
pancreatectomy (DP), and central pancreatectomy (CP).
After PD, about 50% of the pancreatic tissue remains,
which leads to a reduction in the secretion of insulin and
glucagon [46]. For patients with preexisting diabetes, this
operation may worsen their condition. Additionally, PD
significantly alters the digestive system and reduces exo-
crine function [47], making it unacceptable for patients
with non-malignant tumors who do not require radical
surgery [48]. After DP, approximately 30-40% of the pan-
creatic tissue remains [49, 50]. Compared to PD, DP has
a relatively smaller impact on the structure of the diges-
tive system. However, this operation inevitably involves
the removal of a considerable amount of healthy pan-
creatic tissue, which can significantly affect the postop-
erative recovery of pancreatic function [51]. In contrast,
CP preserves more pancreatic tissue (and sometimes the
spleen), which greatly facilitates the recovery of pancre-
atic function post-surgery. Studies have shown that the
incidence of new-onset diabetes after CP is lower than
after PD and DP [51], suggesting that CP has a lesser
impact on pancreatic function and a better blood glu-
cose control for diabetic patients. However, CP also has
certain drawbacks. Due to the necessity of carefully man-
aging both ends of the pancreatic remnant, CP requires
longer operating times and is associated with a higher
incidence of pancreatic fistula compared to PD and DP.
A meta-analysis by Bi et al. comparing the advantages
and disadvantages of DP and CP supports this conclu-
sion. The surgical time in the DP group was significantly
shorter than CP group, but intraoperative blood loss was
higher in the DP group. Regarding postoperative com-
plications, the incidence of pancreatic fistula in the CP
group (36.9%) was significantly higher than DP group
(20.2%). The incidence of severe postoperative compli-
cations (Clavien-Dindo grade III or higher) in the CP
group (21.8%) was also higher than DP group (12.8%).
However, the incidence of endocrine insufficiency after
surgery in the CP group (6.7%) was much lower than
DP group (20.6%), and the incidence of new-onset or
worsened diabetes in the CP group was also lower than
DP group [52]. On the other hand, another article indi-
cated no significant difference in the probability of pan-
creatic fistula between the CP and DP groups [53]. This
discrepancy may be attributed to the surgeon’s technical
skills, suggesting that CP can minimize its drawbacks
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and effectively prevent postoperative metabolic disor-
ders through precise technique and enhanced postop-
erative care, ultimately ensuring a higher quality of life
for patients after surgery. Additionally, after compar-
ing 34 patients in the CP group and 262 patients in the
DP group, Chen YW et al. found that no new-onset or
worsening diabetes occurred in the CP group, while 40
patients in the DP group developed endocrine insuffi-
ciency after surgery (P<0.05), and the incidence of exo-
crine insufficiency was significantly higher in the DP
group [54]. Some studies have pointed out that poor
blood glucose control increases the risk of surgical site
infections [55]. Therefore, CP can preserve both endo-
crine and exocrine pancreatic functions postoperatively,
reducing the incidence of new-onset or worsening diabe-
tes [56], which offers long-term benefits for the patients.
In this case, the patient’s diabetes remained stable after
surgery, with oral medication treatment, demonstrating
the therapeutic value of CP for patients with pancreatic
schwannomas and diabetes.

In conclusion, pancreatic schwannoma is a rare disease
that presents unique challenges in both diagnosis and
treatment. Due to the lack of specific clinical symptoms
and typical imaging features, the preoperative misdiagno-
sis rate remains high, making it a significant challenge to
improve diagnostic accuracy. However, once diagnosed,
surgical treatment typically yields favorable outcomes
and prognosis. In this case, we chose CP and achieved
significant therapeutic success. Our treatment experi-
ence, combined with findings from previous literature,
suggests that CP may be a more ideal surgical approach
for patients with pancreatic schwannoma and diabetes.
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