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Background: Biopsy of a transplanted pancreas is sometimes necessary in patients who have undergone 
simultaneous pancreas-kidney (SPK) transplantation and have elevated serum lipase and amylase 
concentrations. However, the risks associated with pancreatic graft biopsy are high, and the best biopsy 
technique for different location of pancreatic graft remains unclear.
Methods: Depending on the anatomical location of the transplanted pancreas, percutaneous computed 
tomography (CT) combined with color Doppler-guided puncture biopsy or laparoscopic biopsy was used to 
obtain samples of transplanted pancreatic tissue that were shallow and deep, respectively.
Results: After SPK transplantation, 4 patients developed abnormal serum lipase and amylase concentrations 
and underwent pancreas graft biopsy, 1 patient underwent percutaneous CT combined with color Doppler-
guided puncture biopsy, 2 patients underwent laparoscopic wedge biopsy, and 1 patient underwent 
laparoscopic and puncture biopsy. All biopsies were performed successfully, with no intra- or postoperative 
complications (e.g., bleeding, pancreatic leakage, intestinal leakage). Biopsy sampling was effective in 
3 patients, including 1 case of acute pancreatic rejection, 1 case of pancreatitis, and 1 case of pancreatic 
plasmablastic lymphoma. Biopsy failed to retrieve samples in 1 patient with a deep pancreatic graft who 
underwent laparoscopic wedge biopsy.
Conclusions: Pancreas graft biopsy is safe and feasible after SPK transplantation. In addition to the two 
biopsy methods mentioned, other methods can also be used. Different biopsy strategies should be formulated 
according to the anatomical location of the transplanted pancreas.
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Introduction

Simultaneous pancreas-kidney (SPK) transplantation is 
currently the most effective method for the treatment of 
diabetes complicated with stage 5 chronic kidney disease (1).  
Postoperative increases in serum amylase and lipase 
concentrations are common, and differential diagnosis is 
difficult, with the only way to confirm the diagnosis being 
pancreatic biopsy (2).

Because the transplanted pancreas is located in the 
abdominal cavity, surrounded by the intestinal tract, and 
often accompanied by adhesions, the risks associated 
with biopsy are high (3). However, there are few reports 
regarding the selection of different biopsy methods. In 
this paper, we summarize our experiences with pancreatic 
biopsy after SPK transplantation in 4 patients. We present 
the following article in accordance with the MDAR and 
AME Case Series reporting checklists (available at https://
gs.amegroups.com/article/view/10.21037/gs-22-414/rc).

Methods

Baseline patient data

Between September 2016 and December 2021, 235 
homolateral SPK transplantations were performed at 
the Department of Organ Transplantation, The Second 
Affiliated Hospital of Guangzhou Medical University. All 
organs were from deceased donors (citizens). Elevated 
serum amylase and lipase concentrations were observed in 

many recipients. A biopsy of the transplanted pancreas was 
performed in 4 of these patients after they provided written 
informed consent. Pathologists followed the Banff criteria 
to determine whether there was rejection of the graft (4). 
Baseline data for the 4 patients are presented in Table 1.

This study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by The Institutional Review Board of the Second 
Affiliated Hospital of Guangzhou Medical University 
(number 2020-hs-43) and informed consent was taken from 
all individual participants.

Immunosuppressive protocols

Polyclonal and monoclonal antibodies were selected for 
induction therapy. Preoperatively, patients received an 
intravenous injection of methylprednisolone (MP; 250– 
500 mg), and on days 1, 2, and 3 postoperatively, patients 
were administered 500, 250, and 250 mg of MP, respectively. 
For maintenance therapy, all patients who underwent SPK 
transplantation received tacrolimus (FK506; 0.05–0.1 mg/kg 
per day), mycophenolate mofetil (MMF; 1–1.5 g/day), and 
steroids (prednisone). At 3 months after transplantation, the 
dose of FK506 was adjusted to a trough concentration of  
6–8 ng/mL. The dose of prednisone was 30 mg p.o. on day 4  
after surgery, with a reduction of 5 mg of prednisone every 
7 days until a maintenance dose of 10 or 5 mg was reached. 
If the preoperative diagnosis of diabetic nephropathy was 
confirmed, prednisone was withdrawn.

Location of the transplanted pancreas and selection of 
biopsy methods

Homolateral SPK transplantation was performed in the 
Department of Organ Transplantation, The Second 
Affiliated Hospital of Guangzhou Medical University. A 
schematic diagram of SPK transplantation is presented 
in a our previously published paper (5). The transplanted 
pancreas was located in the right lower abdomen.

Before biopsy, computed tomography (CT) was used to 
ascertain the anatomical position of transplanted pancreas 
(Figure 1) and facilitate selection of the biopsy method.

Percutaneous CT combined with color Doppler-guided 
needle biopsy

For percutaneous CT combined with color Doppler-guided 
needle biopsy, patients were supine in the CT interventional 
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operating room. An enhanced CT scan was first performed 
to gain an understanding of the distribution of the artery of 
the head of the transplanted pancreas, with a location in the 
pancreatic head with sparse vascular distribution selected as 
the target puncture point. A needle was punctured through 
the abdominal wall to the pancreatic head under color 
Doppler imaging to visualize arteries and veins around the 

needlepoint and to avoid blood vessels as far as possible. 
Samples were obtained using an 18-G core biopsy needle 
as shown in Figure 2. Then, a gelatin sponge strip was 
inserted, and snake venom hemagglutinin was injected 
through the needle inlet channel to stop the bleeding. After 
withdrawal of the needle, pressure was applied for at least 
20 min until there was no bleeding at the puncture point. 

Figure 1 If there is no intestinal wrapping between the head of the transplanted pancreas and the anterior abdominal wall, and the head of 
the transplanted pancreas comes in direct contact with the anterior abdominal wall, percutaneous computed tomography combined with 
color Doppler-guided puncture biopsy is preferred (A). If there is intestinal wrapping between the head of the transplanted pancreas and the 
anterior abdominal wall, laparoscopic biopsy is preferred (B).

Table 1 Baseline data for the 4 patients in this study

Patient 
no.

Sex
Age 
(years)

BMI  
(kg/m2)

Primary disease and 
comorbidity

Immunosuppressive 
maintenance regimen

Time of biopsy after 
transplantation (months)

Reason for biopsy 

1 Female 31 20.6 DN△ FK506 + MPA 29 Elevated serum 
AMS and LPS 

Type 1 diabetes

Renal anemia

2 Male 66 26.1 DN△ FK506 + MPA + Pred 22 Elevated serum 
AMS and LPS

Type 2 diabetes

Hyperlipidemia

CHD

3 Male 51 22.6 DN△ FK506 + MPA 4 Elevated serum 
AMS and LPS

Type 2 diabetes

Renal anemia

4 Male 50 22.4 DN△ FK506 + MPA + Pred 34 Recurrent fever after 
treatment for PTLD 

Type 2 diabetes

Fever

Renal anemia
△, primary disease. BMI, body mass index; DN, diabetic nephropathy; FK506, tacrolimus; MPA, mycophenolate mofetil; AMS, amylase; 
LPS, lipase; CHD, coronary heart disease; Pred, prednisolone; PTLD, posttransplant lymphoproliferative disorder. 

A B

Head

Intestinal

Pancreatic
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Re-examination CT was used to confirm that there was no 
obvious effusion or blood around the puncture point.

Laparoscopic biopsy

Patients underwent a laparoscopic transplanted pancreas 
biopsy under general anesthesia in the operating room. 
Direct wedge biopsy or complementary needle biopsy was 
used. The pancreas body or tail was selected for direct 
wedge biopsy, and the biopsy site was sutured to stop the 
bleeding. A combined puncture biopsy was performed 
if necessary. The skin projection area of the head of the 
transplanted pancreas was taken as the insertion point, and 
the puncture biopsy was performed, with the intestinal tract 
and blood vessels being avoided under direct laparoscopic 
vision, as shown in Figure 3.

Postbiopsy treatment

After returning to the ward, the patients were monitored 
with electrocardiography for 24 h for any abdominal pain 
and other symptoms. In addition, hemoglobin, serum lipase, 
and serum amylase concentrations were monitored. The 
color of the drainage fluid was observed, and the volume of 
the drainage fluid was measured and tested for amylase and 
lipase for 3 consecutive days. The transplanted pancreas was 
examined with ultrasound for 3 consecutive days to detect 
any bleeding, pancreatic leakage, and other complications.

Statistical analysis

Data were analyzed using SPSS 22 (IBM Corporation). The 

Shapiro-Wilk test was used to evaluate the distribution of 
count data, while comparisons between groups were made 
using the Wilcoxon test. P<0.05 indicate a statistically 
significant difference.

Results

Histological findings and management

Pancreatic graft specimens were obtained from 4 patients 
using the techniques described in the Methods. Patient 3 
(see Table 2) was not successfully sampled, with histological 
results indicating that the biopsy sample consisted of 
adipose tissue; the remaining patients were successfully 
sampled. Patient 1 experienced acute pancreatic rejection, 
patient 2 experienced pancreatitis, and Patient 4 experienced 
pancreatic plasmablastic lymphoma. Patients underwent 
appropriate treatment according to the pathological results 
(Table 2, Figure 4).

Treatment effect

At present, there are no uniform criteria for the success of 
antirejection treatment. Successful treatment will reduce 
serum lipase and amylase, but the rate and degree of decline 
differ across individual patients.

In the present series, lipase and amylase concentrations 
in patient 1 decreased to normal after antirejection therapy 
according to the pathological results. Prior to the biopsy, 
patient 2 was being treated for acute rejection, but the 
treatment effect was not satisfactory. After the biopsy, 
based on the pathological results, patient 2 underwent 

Figure 2 Under the guidance of CT, an appropriate skin puncture point, puncture path, and insertion depth and angle are selected. After 
routine disinfection, spreading of a towel, and the administration of local anesthesia, the insertion angle is adjusted according to the CT 
image. CT, computed tomography.
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Table 2 Biopsy technique, pathology results, and treatment for the 4 patients in this study

Patient 
no.

Biopsy way
Satisfactory 
specimen

Pathology results Treatment

1 CT-guided 
puncture 
combined with 
color ultrasound

Yes Multifocal acinar inflammation (predominantly 
CD8+ T cells), periacinar capillary vasculitis, 
interlobular septal inflammatory infiltration; 
predisposition to T cell-mediated rejection

MP + ATG (after histological report)

2 Laparoscopic 
wedge biopsy

Yes Interlobular inflammatory infiltration, small 
phlebitis, ductitis, acinar inflammation, some 
acinar cell swelling, degeneration, necrosis; 
transplantation pancreatitis considered

(I) MP + ATG (before histological report)

(II) SS + PPI (before and after histological report)

(III) FK506 changed to CsA after histological report

3 Laparoscopic 
wedge biopsy

No Adipose tissue, nerve tissue, and fibrous 
connective tissue; pancreatic tissue not seen

(I) SS + PPI

(II) MP + ATG + rituximab + PE + IVIG

4 Laparoscopic 
wedge-shaped 
biopsy combined 
with needle 
biopsy

Yes Lymphocytic cells diffuse in the pancreatic 
tissue, with medium to large size; 
some nuclear deviation consistent with 
plasmablastic lymphoma 

(I) Rituximab + IVIG (diagnosis of PTLD and before 
histological report)

(II) MP + ATG + IVIG (before histological report)

(III) Rituximab + lenalidomide (after histological 
report)

CT, computed tomography; MP, methylprednisolone; ATG, anti-human T cell rabbit immunoglobulin; SS, somatostatin; PPI, proton 
pump inhibitor; FK506, tacrolimus; CsA, cyclosporin A; PE, plasma exchange; IVIG, intravenous immunoglobulin; PTLD, posttransplant 
lymphoproliferative disorder. 

Figure 3 The entire procedure of laparoscopic biopsy of the transplanted pancreas. (A) According to computed tomography images, the 
projected area of the transplanted pancreas is marked on the body surface. (B) A wedge-shaped tissue section is cut from the body or tail of 
the transplanted pancreas. (C) Sutures are then applied to stop the bleeding. (D) The parenchyma and tissues surrounding the transplanted 
pancreas are checked to ensure there is no blood oozing. (E,F) If the adhesion around the tail of the transplanted pancreas is serious and 
the tissue obtained by wedge biopsy cannot be confirmed as pancreatic tissue, combined puncture biopsy (E) can be performed and a 
postoperative abdominal drainage tube (F) can be inserted and left for several days.

A B C

D E F
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routine treatment for pancreatitis. In addition, FK506 was 
changed to cyclosporin A, after which lipase and amylase 
concentrations decreased to normal.

Because the biopsy was unsuccessful in patient 3, this 
patient was treated based on clinical judgment. Clinically, 

patient 3 was diagnosed with acute rejection of the 
transplanted pancreas and kidney. After antirejection 
therapy, amylase and lipase concentrations decreased, and 
the renal function of the transplanted kidney improved.

In patient 4, color ultrasound detected a space-

Figure 4 Histology of biopsy samples of the transplanted pancreas from (A,B) patients 1, (C,D) 2, and (E,F) 3. Hematoxylin and eosin 
staining and necessary immunohistochemistry were performed. (A) In patient 1, histology showed multifocal scattered lymphocyte 
infiltration (mainly CD8+ T cells) in the acinar lobules and varying lymphocyte infiltration with a small number of eosinophils in the 
capillary lumen between the acinar septum. (B) Immunohistochemical results were as follows: CD3+ (T cells), CD4+, and CD8+ (T cells; 
CD8+ > CD4+), and CD4−. (C,D) In patient 2, histology showed interlobular inflammatory infiltration, small phlebitis, ductitis, acinar 
punctured lymphocyte-monocyte infiltration, some swelling of acinar cells or cytoplasmic vacuolar degeneration, no inflammatory cell 
infiltration in the artery, and no peritubular capillary vasculitis. (E,F) In patient 3, histology revealed diffuse distribution of tumor cells and 
some nuclear deviation with a plasma cell-like appearance. The immunohistochemical results were as follows: CD138+, CD38+, mum-1+, 
Kappa+, Lambda+, CD20−, CD79a+, and Ki-67+ (70%).

A B

C

E

D

F

50 μm

50 μm

200 μm

50 μm

50 μm

50 μm
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occupying lesion in the head of the transplanted pancreas  
2 months before biopsy; posttransplant lymphoproliferative 
disorder was subsequently diagnosed by positron emission 
tomography (PET) /CT and immunofixation electrophoresis. 
After rituximab plus intravenous immune globulin treatment, 
the patient’s body temperature returned to normal, but fever 
recurred several days later. Due to a lack of clear evidence 
for infection, treatment for acute rejection had poor effect. 
After the biopsy, pancreatic plasmablastic lymphoma was 
indicated, and the patient was treated with rituximab plus 
lenalidomide. However, the patient died 2 months later after 
the oncotherapy; the causes of death were cachexia, bone 
marrow suppression, and pulmonary infection.

The renal function of the transplants was stable before 
and after biopsy in all 4 patients. Changes in pancreas-
related indicators before and after biopsy are presented 
in Table 3. The paired-sample Wilcoxon test was used to 
compare the indicators at stable stage, before biopsy, and 
after treatment, and there were no statistically significant 
differences (P>0.05).

Perioperative observations and follow-up

None of the 4 patients had perioperative complications, 
such as hemorrhage or pancreatic leakage. With the 
exception of patient 4, who died, the patients continue to 
be followed up and show normal pancreas transplantation 
status and renal function.

Discussion

Because the recipients of the SPK transplants were all 
diabetic patients with stage 5 chronic kidney disease, there 
was no need to remove their original pancreas, and both 
the transplanted pancreas and the recipient’s own pancreas 
were simultaneously present. Clinical diagnoses are often 
difficult in patients with elevated serum amylase and 
lipase concentrations, and problems such as pancreatitis 
of the transplanted pancreas, rejection of the transplanted 
pancreas (6,7), and pancreatitis of the original pancreas can 
occur. Differential diagnoses are difficult, and biopsy of the 
transplanted pancreas is the gold standard for diagnosis.

Biopsy of the transplanted pancreas has been difficult 
to perform in clinical practice (8,9). Compared with 
that of renal graft biopsy, the vascular distribution of the 
transplanted pancreas is complicated, and the pancreas is 
surrounded by the adherent recipient intestine. Moreover, 
if the puncture causes pancreatic or intestinal leakage, the 
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consequences may be serious. Although some transplant 
centers have performed or are currently performing 
combined pancreas-kidney transplantation, transplanted 
pancreas biopsies are routinely performed only in a small 
number of transplant centers, and in different ways. At 
present, there are 5 main types of transplanted pancreas 
biopsy: percutaneous ultrasound-guided needle biopsy, CT-
guided percutaneous puncture biopsy, laparoscopic biopsy, 
biopsy via a laparotomy, and endoscopic ultrasound-guided 
pancreas graft biopsy.

Percutaneous ultrasound-guided needle biopsy

In 2005, the University of Pittsburgh Medical Center reported 
a group of 50 patients who underwent combined pancreas–
kidney transplantation, pancreas transplantation alone, and 
pancreas transplantation after kidney transplantation (10). 
In all, 120 percutaneous ultrasound-guided pancreatic 
puncture biopsies were performed, and the pancreatic 
head was initially selected as the puncture site. To avoid 
intestinal injury, the puncture site was later changed to the 
pancreatic body. The sampling success rate was 85% (n=102 
times), and the failure rate was15% (n=18). The reported 
complications were hemorrhage in 1 patient, pancreatic 
leakage in 1 patient, and an elevation in pancreatic enzymes 
after puncture in 9 patients with no clinical symptoms of 
pancreatitis (10).

CT-guided percutaneous puncture biopsy

A 2015 paper reported a group of 17 SPK patients who 
underwent CT-guided percutaneous puncture biopsy 
because of elevated pancreatic enzymes (11). Complications 
included appendix perforation, subcutaneous hematoma, 
and sciatic nerve transient injury. Most of the pathological 
results were acute rejection (11).

In our case, the first technique we used was a combination 
of percutaneous ultrasound-guided needle biopsy and 
CT-guided percutaneous puncture biopsy, which had the 
advantages of convenient operation and little trauma to 
patients on the premise that CT suggested no intestinal 
wrapping between the transplanted pancreatic head and 
the anterior abdominal wall. The head of the pancreas 
was chosen as the puncture point because there were 
splenic arteries and splenic veins in the body and tail of 
the pancreas, for which bleeding could not be controlled 
easily, and there are 2 areas with little vascularity in the 
head of the pancreas. The first of these is above the head of 

the pancreas, between the anterior and posterior superior 
pancreaticoduodenal arteries, and the other is below the 
head of the pancreas, between the anterior and posterior 
inferior pancreaticoduodenal arteries. According to the 
homolateral SPK transplantation method, the latter area was 
placed toward the anterior abdominal wall, making it a more 
appropriate puncture point. The advantage of CT combined 
with ultrasound is that the best puncture point can be 
determined with CT angiography to avoid the artery (3),  
while the splenic vein can be avoided with use of color 
Doppler when the needle is inserted to the surface of the 
transplanted pancreatic head, which further ensures safety. 

Laparoscopic biopsy

In 2017, Uva et al. reported a group of 95 combined 
pancreas-kidney transplantation recipients who underwent 
a total of 160 laparoscopic pancreas biopsies (89 diagnostic, 
71 procedural) in Argentina (12). Kidney biopsies were 
performed with a 16-G needle puncture, and pancreas 
biopsies were performed with a wedge biopsy combined with 
a 16-G needle puncture. An open biopsy was performed 
in 4 patients due to the inability to obtain materials under 
laparoscopy. In 14 cases, there was too little pancreatic 
tissue, with some being mistaken for adipose and lymphatic 
tissue. Histological findings of the pancreas included 29 cases 
of acute cellular rejection, 1 case of acute fluid rejection, 
and 18 cases of nonrejection chronic disease, with normal 
pancreatic tissue being found in the remaining cases. 
There were 4 cases of intraoperative complications (2 cases 
each of duodenal contusion and renal hemorrhage). All 
complications were successfully treated by a small incision 
operation without pancreatic leakage or graft failure.

The advantages of a laparoscopic biopsy are that it is 
safe, reliable, and suitable for cases of intestinal wrapping 
around the pancreas head. Cases where the intestine is 
wrapped around the transplanted pancreas head are often 
accompanied by adhesions to varying degrees, and the 
coverage of the greater omentum makes it difficult to 
perform a wedge biopsy, so wedge sampling is mainly 
performed in the body and tail. If the adhesion around 
the body and tail of the pancreas is also serious, fine 
needle biopsy under the laparoscopic field of vision can be 
additionally applied, and the puncture site is still selected in 
the less vascular area of the pancreatic head. This was the 
situation in patient 4 in the present study, with laparoscopic 
operation in the process of mild separation having the 
potential to lead to bleeding because of adhesion. We could 
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not confirm whether the tissue was peripancreatic fat or 
pancreas by wedge biopsy, so an auxiliary puncture biopsy 
under laparoscopic view was used. We were thus able to 
confirm that the wedge biopsy sample was fat tissue and the 
puncture biopsy sample was transplanted pancreas tissue.

In summary, although laparoscopic biopsy requires 
general anesthesia, the field of view is clear and bleeding 
at the biopsy site can be stopped using electrocoagulation 
or suture hemostasis, which is safer than percutaneous 
puncture biopsy.

Particular attention should be paid to the location of 
the visual and operation ports of the laparoscope. Because 
homolateral SPK transplantation is mainly located in the 
right lower abdomen, the right abdominal adhesion is 
more obvious than is the left, and the body and tail of the 
pancreas are the preferred biopsy sites, so we believe that it 
is more appropriate to use the left upper abdomen and left 
middle abdomen areas for visual and operation ports. In 
addition, we suggest that the surface projection area of the 
transplanted pancreas be marked preoperatively to facilitate 
the search for the transplanted pancreas in the adherent 
abdominal structure.

Laparotomy and endoscopic ultrasound-guided pancreas 
graft biopsy

Biopsies can also be performed via a laparotomy. In 2009, 
a report was published from Kyushu University, Japan, on 
13 cases of biopsy for whom this method was used (13). 
The University of Oslo, Norway, reported endoscopic 
ultrasound-guided pancreas graft biopsy using donor-
recipient duodenal-duodenal anastomosis (14). Neither of 
these 2 techniques has been adopted in our center due to 
greater trauma and different surgical style.

Selection of biopsy strategy

We believe that the selection of biopsy strategy is based on 
2 key factors: safety, which is particularly important, and 
the success rate of sampling. A biopsy can result in serious 
complications, such as pancreatic leakage, intestinal leakage, 
and abdominal hematoma, and removal of the transplanted 
pancreas is unacceptable to both doctors and patients. 
Laparoscopic biopsy is slightly more invasive but less risky, 
whereas percutaneous CT combined with ultrasound-
guided puncture biopsy is less invasive but more risky. The 
selection of the biopsy method should be based on the 
comprehensive evaluation of CT images before the biopsy.

Despite the overall risk of pancreatic biopsy being 
greater than that of kidney or liver biopsy, its significance 
is obvious, and treatment must be based on accurate 
diagnosis. In addition, some morphological changes must 
have histological evidence, and, as was the case with patient 
4 in the present series, without histological support, it is 
extremely difficult to obtain correct results based on clinical 
judgment alone.

Although there were only 4 patients in this case study, 
we explored the options for transplanted pancreas biopsy 
for homolateral SPK transplantation. Pancreas graft 
biopsy is currently being performed in a few centers. How 
to determine the best biopsy strategy requires further 
investigation, and we hope our preliminary study can 
contribute to this work.

Conclusions

Many biopsy methods can be used for pancreas graft after 
SPK transplantation. Different biopsy strategies should 
be formulated according to the anatomical location of the 
transplanted pancreas.
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