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Laparoscopic assisted low anterior resection for
advanced rectal cancer in a kidney transplant
recipient
A case report
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Abstract
Introduction:Development of de novo malignancy has become a major cause of late mortality in solid organ transplant recipients.
Surgery is currently the most important treatment of choice for transplant patients with resectable CRC. However, conventional open
surgery represents a great risk to these high-risk patients. They seem to benefit more from laparoscopic surgery, based on the
favorable oncological outcome and remarkable short-term advantages of this approach.

Patient concerns: In this study, we have reported a case of a 50-year-old man who had underwent kidney transplantation for
4 years. He presented with recurrent hematochezia and frequent loose stools for 1 year, and consulted a doctor for recent
progressive general malaise and weight loss.

Diagnoses: Colonoscopy revealed a near-circumferential mass at the middle rectum about 8cm from anal verge. Further biopsy
confirmed a diagnosis of adenocarcinoma. Following computed tomography demonstrated peripheral lymph node metastasis, but
no signs of distant metastasis.

Interventions: The patient underwent a laparoscopic assisted low anterior resection with total mesorectal excision for rectal
cancer. Concomitantly, a loop transverse colostomy was performed to prevent anastomotic leakage. The surgery was completed
within 120min with a blood loss of 100mL, and immunosuppressive therapy was not stopped perioperatively. Considering the tumor
stage of pT3N1M0, the patient also received adjuvant chemotherapy with a regimen of FOLFOX for 8 cycles.

Outcomes: Anastomotic bleeding occurred in this patient about 4h after surgery, and a control of hemorrhage per anus was
performed timely. The following postoperative course was uneventful without any complications, and graft function stayed well. After
4 months of follow-up period, the patient was in a good condition. No evidences of local recurrence and distant metastasis were
found.

Conclusion: We have presented a case of successful laparoscopic resection for advanced rectal cancer in a kidney transplant
recipient. We believe laparoscopic surgery for CRC in transplant recipients is technically feasible and oncologically safe, which could
be a preferred option of surgical procedure in the near future.

Abbreviations: AJCC = American joint committee on cancer, CNI = calcineurin inhibitor, CRC = colorectal cancer, ESRD = end-
stage renal disease, mTOR = mammalian target of rapamycin, TME = total mesorectal excision.
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1. Introduction

Colorectal cancer (CRC) is one of the most common malignan-
cies and the leading causes of cancer-related death worldwide.[1]

Surgery is the cornerstone of curative treatment for patients with
resectable CRC. A number of earlier randomized trials and meta-
analyses confirmed that laparoscopic surgery for CRC was not
inferior to open surgery in terms of survival and recurrence rates,
but provides significant short-term advantages, including a
shorter hospital stay, reduced analgesic use, faster recovery of
intestinal function, and earlier return to activities of daily life.[2,3]

Therefore, laparoscopic-assisted surgery has been widely accept-
ed as an alternative to conventional open surgery for CRC.[4]

Currently, due to the development of minimally invasive
techniques, the indications for laparoscopic surgery have
gradually expanded to high-risk patients with CRC.[5] Recipients
of solid organ transplantation not only have associated problems
of chronic immunosuppression and allograft dysfunction, but
also suffer from numerous comorbidities, as the primary etiology
of their organ failure.[6,7] Conventional surgical treatment for
CRC represents a great risk to these high-risk patients, and the
benefits of minimal access surgery seem to be shared by them.[8]
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However, there is still some lack of literature about the evaluation
on outcome of laparoscopic surgery for CRC in patients after
organ transplantation. Herein, we report a case of a patient
who presented with advanced rectal cancer 4 years after
kidney transplantation, and underwent laparoscopic assisted
low anterior resection.
Figure 1. Computed tomography scan showed a soft tissue density mass
(arrow) protruding into the lumen of rectum (A) and a transplant kidney (arrow) in
the right pelvic cavity (B).
2. Case report

A 51-year-old Chinese male had undergone living-donor kidney
transplantation for end-stage renal disease (ESRD) due to 8 years
of nephrotic syndrome in 2011 at the age of 46 years. His
immunosuppression regimen included a combination therapy
with tacrolimus 2.5mg/d, mycophenolate mofetil 1.5g/d, and
prednisolone 10mg/d. The blood concentration of tacrolimus
(FK-506) was monitored regularly at a target level of 4 to 10ng/
mL. No colonoscopy had been performed prior to transplanta-
tion, and he did not receive colonoscopic surveillance postopera-
tively. Renal graft function remained stable in him without any
rejection episodes.
Four years after transplantation, the patient presented with

recurrent hematochezia (bright red blood per rectum mixed with
stools), and a change in bowel habits manifested by frequent loose
stools. He did not pay attention to these abnormal conditions until
he began to suffer fromprogressive generalmalaise andweight loss
of 3kg during the period of 1 month. A colonoscopy was taken
subsequently in January 2016, which revealed a near-circumfer-
ential mass at the middle rectum about 8cm from anal verge
accompanied by moderate luminal stenosis. The friable lesion
proved to be adenocarcinoma by further biopsy. Having made a
definite diagnosis, the patient was admitted to our institution in
February 2016. He had a previous history of hypertension for
7 years that could be generally controlled by medication, and
cigarette smoking for more than 30 years. Regarding his family
history, there were no remarkable findings.
On admission, detailed physical examination revealed a

temperature of 36.5°C, pulse of 80 bpm, and blood pressure
of 106/60mmHg.No special signs were noted except for a healed
surgery scar on his right lower abdominal wall. The lower margin
of a solid, irregular mass was touched about 6cm from anal verge
through a digital rectal examination. Laboratory tests showed
hemoglobin was 133g/L, fecal occult blood test was positive,
serum creatinine was 88mmol/L, liver function test was normal,
and most serum tumor markers (AFP, CEA, CA19-9, and CA72-
4) were within the normal range but CA242was slightly elevated.
The following computed tomography (CT) scan demonstrated a
soft tissue density mass protruding into the lumen of upper-
middle rectum, with the wall thickening and peripheral lymph
nodemetastasis and the transplant kidney was located in the right
pelvic cavity (Fig. 1). No evidences of distant metastasis were
suggested. FK-506 was 4.7ng/mL at that time. According to
recommendation of interdisciplinary team including urologists,
medical physicians, and general surgeons, immunosuppressive
therapy with previous regimen was extended perioperatively.
Meanwhile, 100mg of intravenous hydrocortisone was added
before anesthesia induction, and turned to a dose of 50mg/8h
postoperatively for 1 day to prevent acute renal failure caused by
the attack of surgery.
Without any surgery contraindications, a laparoscopic assisted

low anterior resection with total mesorectal excision (TME) was
performed then. After induction of general anesthesia, the patient
was positioned in the lithotomy position. Complete exploration
of the abdominal cavity suggested that there was no liver and
2

peritoneal carcinomatosis. The tumor was identified locating at
the middle-lower rectum. Specific surgical procedures started
with lysis of abdominal adhesions from previous surgery. The
sigmoid mesocolon and mesorectum were dissected along the
inner side of the ureters by harmonic scalpel, and the vessels
and lymphatics were ligated at the root of the superior rectal
vessel with Hem-o-lock. The distal rectum was transected
intracorporeally 3cm from the distal margin of tumor with a
EC45-A laparoscopic linear stapler (Johnson & Johnson,
Cincinnati, OH, USA). After that, a 6cm left supraumbilical
incision was made to remove the proximal rectum, the distal
sigmoid colon, and the surrounding tissues of the rectum 10cm
from the proximal margin of tumor. The specimen was obtained
for further pathological evaluation (Fig. 2). Reconstruction was
performed intracorporeally in the manner of straight end-to-end
colorectal anastomosis using a 28mm transanal circular stapler
(COVIDIEN, Mansfield, MA, USA) (Fig. 3). Finally, 2 drainage
tubes were placed in the pelvic cavity surrounding the
anastomosis site. In order to prevent postoperative anastomotic
leakage, a loop transverse colostomy was performed (Fig. 4).
The operation was completed successfully within 2h with a
proximate blood loss of 100 mL. Histopathology revealed a well-
moderately differentiated adenocarcinoma measuring 4.2�5�
2.3cm, with invasion through the muscularis propria into
pericolorectal tissues (Fig. 5). The resection margins were free of



Figure 2. A tumor measuring 4.2�5cm accompanied with rectum and the
surrounding mesorectum were removed. Distance of the tumor from the distal
resection margin was 3cm and from the proximal resection margin was 10cm.

Figure 4. A loop transverse colostomy was performed to prevent post-
operative anastomotic leakage.

Chen et al. Medicine (2016) 95:44 www.md-journal.com
tumor. Among the removed 14 lymph nodes, 3 contained
metastatic cancer, indicating the tumor stage of pT3N1M0.
Furthermore, immunohistochemistry showed the tumor was
negative for MLH-1, MLH-2, MLH-6, and PMS-2.
Approximately 4h after surgery, the patient developed

archorrhagia (dark red blood and clots per rectum), and the
amount of blood loss increased up to 200 mL within 1 h. After
exploration per anus, a bleeding wound near the anastomosis
was identified and the control of hemorrhage was performed
timely. There was no recurrence of archorrhagia ever since. The
further postoperative course was uneventful. Graft function
Figure 3. Laparoscopic assisted resection for rectal cancer. (A) Transection of
distal rectum near the graft (arrow). (B) Colorectal anastomosis using a
transanal circular stapler.
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stayed well, and serum creatinine levels were always within the
normal limits, ranging from 80 to 104mmol/L. The ostomy was
opened on the third postoperative day, and flatus was passed
then. The patient went on a liquid diet 4 days after surgery and
made a recovery soon. He stayed in hospital for 9 days after
surgery, and drainage tubes were removed at discharge.
During 4 months of follow-up period, immunosuppressive

therapy with tacrolimus 2.5mg/d, mycophenolate mofetil 1.5g/d,
and prednisolone 10mg/d continued, no allograft rejection and
complications were observed. Considering his tumor stage, he
received adjuvant chemotherapy with a regimen of FOLFOX
(oxaliplatin/5-fluorouracil/calcium folinate). After 8 cycles of
chemotherapy, repeated CT scan indicated no evidences of local
recurrence and distant metastasis. To date, the patient was in a
good condition.
3. Discussion

We have reported the detailed case of a patient after kidney
transplantation, in whom laparoscopic surgery for advanced
rectal cancer had been performed. Our case demonstrates that
Figure 5. Pathology showed awell-moderately differentiated adenocarcinoma
with invasion through the muscularis propria into pericolorectal tissues.
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laparoscopic assisted surgery for advanced rectal cancer can be
tolerated by kidney transplant recipients, and its short as well as
long-term outcomes are acceptable and encouraging.
Kidney transplantation is a definite treatment for patients with

ESRD. As surgical techniques, organ procurement, immunosup-
pression regimen, and postoperative monitoring have improved,
kidney transplant recipients have a higher treatment success rate
and a longer life span.[9] However, the development of de novo
malignancy has become a major cause of late mortality in these
patients.[10]

The increased risk of CRC after kidney transplantation has
been well documented.[10–12] Moreover, compared with the
general population, CRC that are diagnosed in kidney transplant
patients often display a more aggressive behavior, and the
aggressive behavior is characterized by an earlier age of cancer
diagnosis,[13] a more advanced cancer stage (American joint
committee on cancer stage > II),[14] and a lower 5-year
survival.[13,15] Interestingly, a significantly reduced risk of rectal
cancer was observed in the transplant recipients when separated
from colon cancer,[16,17] and it seems that the elevated risk of
CRC was driven by excess of proximal colon cancer.[17] One
possible explanation to these results might be that transplant
recipients were screened more frequently than the general
population primarily through sigmoidoscopy, which did not
reach the proximal colon, highlighting the importance of
colonoscopy for CRC screening. There have been strong
evidences that long-term immunosuppression increases the risk
of CRC after kidney transplantation.[11] The use of some specific
immunosuppressive agents like azathioprine and calcineurin
inhibitor (CNI) including tacrolimus and cyclosporine were also
proposed to be associated with higher incidence of post-
transplant malignancy.[17,18] The patient in our report developed
advanced rectal cancer (pT3N1M0) 4 years after kidney
transplantation at an age of 50 years. Based on the general rule,
tumors detected within the first 12 months after transplantation
are correlated with pre-existed condition. Despite the fact that he
had not received colonoscopic surveillance before or at the time
of transplantation, we considered the diagnosed rectal cancer as
the de novo malignancy. While, long-term exposure to CNI-
based triple immunosuppressive agents together with an absence
of colonscopic surveillance are speculated to be the 2 major
hazard factors for occurrence of rectal cancer in our case.[18]

It is generally accepted that surgery plays a role in the treatment
for CRC after transplantation. Several studies found surgeries
exerted a positive effect on survival of transplant patients with
CRC.[14,19] Theoretically, these patients were supposed to be more
susceptible to perioperative complications. However, Krysa[20]

assessed the outcomeof 21 kidney transplant recipients undergoing
elective colorectal surgery, andsuggested the resultswere favorable,
with no transplant rejection, low morbidity and mortality.
Wisam[21] also compared postoperative morbidity and oncologic
outcome between patients with CRC in chronic immunosuppres-
sive therapy and control groups. No significant difference was
observed in wound infection, intra-abdominal abscess, anastomot-
ic leak, urinary tract infection, or pneumonia, but lower in 3- and 5-
year overall and disease-free survival. Consistently, several other
reports demonstrated standard surgical treatment for CRC could
be done safely in transplant recipients as long as the general
condition and graft function were allowable.[22,23]

Regarding the relationship between option for timing of
surgery and surgical outcomes, Lee[24] found kidney transplant
recipients undergoing colorectal resection <1 year of transplant
had a higher perioperative mortality rate than those with
4

grafts >1 year, likely due to more emergent surgeries in the early
post-transplant period. Emergent colorectal surgery in kidney
transplant patients was reported to have a significant risk of
anastomotic leak; moreover, the overall major complication rate
after emergent surgery was 81%, much higher than 19% of that
after elective surgery.[20] Therefore, emergent surgery for CRC in
transplant recipients is not recommended considering its worse
surgical outcomes.
Compared with conventional open surgery, laparoscopic

surgery for rectal cancer possesses comparable oncologic
outcomes, and remarkable short-term advantages, particularly,
a lower intra-postoperative complication rate.[2,3] Immunosup-
pression is known to delay wound healing, increase infection risk,
and lead to hemorrhage, anemia, as well as renal failure,[25]

which may be a bigger problem to open surgery. Therefore,
transplant recipients seem to benefit more from the minimal
access approach. Alasari[26] evaluated short- and long-term
outcomes of minimally invasive (laparoscopic and robotic)
colorectal resection in 10 kidney transplant recipients with CRC
between May 2007 and August 2012. Having observed a
favorable result in operative time (192.5±15min), blood loss (30
±50mL), and postoperative complication (2/10 minor compli-
cations), they proposed minimally invasive colorectal procedures
could be considered as safe and feasible alternatives to open
colorectal resection in kidney transplant patients. In our report,
the patient underwent laparoscopic assisted low anterior
resection and prophylactic loop transverse colostomy. We
evaluate the outcome of surgery from 3 respects as follows.
3.1. Short-term outcomes

Laparoscopic resection for CRC in kidney transplant patients is
technically feasible. Duration of our surgery was <2h, and
intraoperative blood loss was little. Analgesia pumpwas not used
postoperatively. Except for the anastomotic hemorrhage, no
complications occurred including wound or urinary tract
infections, pneumonia, anastomotic leakage, and prolonged
ileus. Passing flatus began early represented a fast recovery of
intestinal function. The favorable outcome in our case provided a
powerful support for the advantages of laparoscopic surgery in
the treatment of transplant patients with CRC. Most concerns
about the use of laparoscopic surgery in CRC focused on
technical complexity and longer operative time.[2] However, it
was shown that duration of laparoscopic surgery decreased
significantly with the number of interventions performed,
accompanied with a significant reduction in postoperative
morbidity as the surgeon gained more experience.[27] Having
performed 148 laparoscopic surgery for CRC in the high-risk
elderly patients including 3 kidney and 1 heart transplant
recipients from 2010 to 2012 in our institution, we accumulated
abundant experience that wound complication was 3.3%, and no
case of anastomotic leakage was identified.[28] To prevent
anastomotic leakage, temporary diverting ostomy has been
recommended for those patients at high risks such as transplant
recipients on immunosuppressive therapy,[29] which is our
routine method to protect anastomosis. The most common
stoma options are the loop transverse colostomy or loop
ileostomy. For our patient, his graft was located in the right
lower quadrant with severe adhesions from previous surgery
around, which may easily get injured during the loop ileostomy.
In addition, much more fluid loss after loop ileostomy than loop
transverse colostomy leads to a higher incidence of renal
insufficiency.[30] For these reasons, loop transverse colostomy
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seemed tobeabetter option in this case.Anastomoticbleedingafter
laparoscopic rectal surgery is not rare. The use of a circular side
stapling technique in laparoscopic low anterior resection for rectal
cancer proved to be safe and did not increase the risk of
anastomotic complications.[31] Possible reason for bleeding in our
case was likely to be attributed to the lower location of tumor.[32]
3.2. Long-term oncologic outcome

Laparoscopic resection for CRC in kidney transplant patients is
oncologically safe. Oncologic outcome is usually measured by the
extent of resection, disease-free survival and overall survival.
Curative extent of resection represents radical tumor removal
with negative margins, TME, and a sufficient number of lymph
nodes (>12).[33] During our surgery, resection achieved adequate
range of intestinal segment and total mesorectum. In addition, 14
lymph nodes were harvested, which fulfilled the standard of
radical operation. Similar outcomes could be achieved by Rivas[8]

during the laparoscopic resection for colon cancer in transplant
patients, as long as the allograft was placed in the contralateral
side of the colon resection. As for disease-free survival and overall
survival, our patient was alive without recurrence and metastasis
after 4 months of follow-up. Further follow-up is needed to
evaluate his long-term survival.
3.3. Graft function and immunosuppression modification

In this case, 2 trocars were placed away from the incision scar of
the transplant surgery and the position of graft. Slightly lower
pneumoperitoneum pressure during the surgery was maintained
to preserving an adequate allograft function. Immunosuppressive
therapy was not stopped perioperatively to avoid danger of
rejection, and postoperative serum creatinine levels stayed within
the normal limits. In recent years, immunosuppressive medica-
tion modification including CNI-free regimens, substitution by
mammalian target of rapamycin inhibitors or reduction in dosage
of immunosuppression has been utilized as a treatment after
cancer diagnosis in some transplant patients.[34,35] It has been
speculated that the use of rapamycin, instead of CNI might
reduce the recurrence of cancer in transplant patients.[36] In a case
of adenocarcinoma in the stage of III B, as in our patient,
switching immunosuppression regimen from cyclosporin to
rapamycin might be helpful for his survival after surgery.
Based on the favorable oncologic outcome and low operative

complications, laparoscopic assisted resection might be a
preferred option for transplant patients with CRC. Indeed,
decisions regarding surgical approach should also take into
consideration of surgeon experience, tumor stage, potential
contraindications, and patient expectations.
In summary, we have reported a case of a patient after kidney

transplantation, in whom laparoscopic assisted low anterior
resection for advanced rectal cancer had been performed
successfully. The de novo rectal cancer was speculated to
associate with long-term exposure to CNI-based immunosup-
pressive agents and an absence of colonscopic surveillance. We
believe laparoscopic surgery for CRC in transplant recipients is
technically feasible and oncologically safe, which could be a
preferred option of surgical procedure in the near future.

References

[1] Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J Clin
2016;66:7–30.
5

surgery for the treatment of colorectal cancer: a literature review and
recommendations from the Comite de l’evolution des pratiques en
oncologie. Can J Surg 2013;56:297–310.

[3] WuWX, Sun YM,Hua YB, et al. Laparoscopic versus conventional open
resection of rectal carcinoma: a clinical comparative study. World J
Gastroenterol 2004;10:1167–70.

[4] Jin K,Wang J, Lan H, et al. Laparoscopic surgery for colorectal cancer in
China: an overview. Int J Clin Exp Med 2014;7:4635–45.

[5] Fujii S, Yamamoto S, Ito M, et al. Short-term outcomes of laparoscopic
intersphincteric resection from a phase II trial to evaluate laparoscopic
surgery for stage 0/I rectal cancer: Japan Society of Laparoscopic
Colorectal Surgery Lap RC. Surg Endosc 2012;26:3067–76.

[6] Fisher JS, Woodle ES, Thistlethwaite JRJr. Kidney transplantation:
graft monitoring and immunosuppression. World J Surg 2002;26:
185–93.

[7] Wu C, Evans I, Joseph R, et al. Comorbid conditions in kidney
transplantation: association with graft and patient survival. J Am Soc
Nephrol 2005;16:3437–44.

[8] Rivas H,Martinez JL, Delgado S, et al. Laparoscopic assisted colectomies
in kidney transplant recipients with colon cancer. J Laparoendosc Adv
Surg Tech A 2004;14:201–4.

[9] Gridelli B, Remuzzi G. Strategies for making more organs available for
transplantation. N Engl J Med 2000;343:404–10.

[10] Asch WS, Bia MJ. Oncologic issues and kidney transplantation: a review
of frequency, mortality, and screening. Adv Chronic Kidney Dis 2014;
21:106–13.

[11] Park JM, Choi MG, Kim SW, et al. Increased incidence of colorectal
malignancies in renal transplant recipients: a case control study. Am J
Transplant 2010;10:2043–50.

[12] Kwon JH, Koh SJ, Kim JY, et al. Prevalence of advanced colorectal
neoplasm after kidney transplantation: surveillance based on the results
of screening colonoscopy. Dig Dis Sci 2015;60:1761–9.

[13] Papaconstantinou HT, Sklow B, Hanaway MJ, et al. Characteristics
and survival patterns of solid organ transplant patients developing
de Novo colon and rectal cancer. Dis Colon Rectum 2004;47:
1898–903.

[14] Lim SM, JungM, Shin SJ, et al. Clinical implications from a single-center
study of colorectal adenocarcinoma in transplant recipients. Oncology
2015;88:195–200.

[15] Kim JY, Ju MK, Kim MS, et al. Clinical characteristics and treatment
outcomes of colorectal cancer in renal transplant recipients in Korea.
Yonsei Med J 2011;52:454–62.

[16] Stewart T, Henderson R, Grayson H, et al. Reduced incidence of rectal
cancer, compared to gastric and colonic cancer, in a population of 73,076
men and women chronically immunosuppressed. Clin Cancer Res
1997;3:51–5.

[17] Safaeian M, Robbins HA, Berndt SI, et al. Risk of colorectal cancer after
solid organ transplantation in the United States. Am J Transplant
2016;16:960–7.

[18] Kato T, Kakuta Y, Abe T, et al. The benefits of cancer screening in kidney
transplant recipients: a single-center experience. Cancer Med 2016;5:
153–8.

[19] Miao Y, Everly JJ, Gross TG, et al. De novo cancers arising in
organ transplant recipients are associated with adverse outcomes
compared with the general population. Transplantation 2009;87:
1347–59.

[20] Krysa J, Patel V, Taylor J, et al. Outcome of patients on renal replacement
therapy after colorectal surgery. Dis Colon Rectum 2008;51:961–5.

[21] Khoury W, Lavery IC, Kiran RP. Effects of chronic immunosuppression
on long-term oncologic outcomes for colorectal cancer patients
undergoing surgery. Ann Surg 2011;253:323–7.

[22] Merchea A, Abdelsattar ZM, Taner T, et al. Outcomes of colorectal
cancer arising in solid organ transplant recipients. J Gastrointest Surg
2014;18:599–604.

[23] Zittel TT, Mehl CF, Reichmann U, et al. Treatment of advanced rectal
cancer in a patient after combined pancreas-kidney transplantation.
Langenbeck’s Arch Surg 2004;389:6–10.

[24] Lee JT, Dunn TB, Sirany AM, et al. Colorectal surgery after kidney
transplantation: characteristics of early vs. late posttransplant inter-
ventions. J Gastrointest Surg 2014;18:1299–305.

[25] Takeda A, Morozumi K. Calcineurin inhibitor nephrotoxicity in renal
allografts. Nihon Jinzo Gakkai Shi 2011;53:610–4.

[26] Alasari S, Kim MS, Baik SH, et al. Minimally invasive colorectal
resection in kidney transplant recipients: technical tips, short- and long-
term outcomes. Int Sch Res Notices 2014;2014:254612.

http://www.md-journal.com


[27] Park IJ, Choi GS, Lim KH, et al. Multidimensional analysis of the [32] Ma JJ, Ling TL, Lu AG, et al. Endoscopic management for the assessment

Chen et al. Medicine (2016) 95:44 Medicine
learning curve for laparoscopic resection in rectal cancer. J Gastrointest
Surg 2009;13:275–81.

[28] Lin GL, Qiu HZ, Xiao Y, et al. Laparoscopic and endoscopic minimally
invasive surgery for the elderly patients with colorectal. Chin J
Laparoscopic Surg (Electron Edn) 2013;6:402–5.

[29] Huser N, Michalski CW, Erkan M, et al. Systematic review and meta-
analysis of the role of defunctioning stoma in low rectal cancer surgery.
Ann Surg 2008;248:52–60.

[30] Klink CD, Lioupis K, Binnebosel M, et al. Diversion stoma after
colorectal surgery: loop colostomy or ileostomy? Int J Colorectal Dis
2011;26:431–6.

[31] Oki E, AndoK, Saeki H, et al. The use of a circular side stapling technique
in laparoscopic low anterior resection for rectal cancer: experience of
30 serial cases. Int Surg 2015;100:979–83.
6

and treatment of anastomotic bleeding in laparoscopic anterior resection
for rectal cancer. Surg Laparosc Endosc Percutan Tech 2014;24:
465–9.

[33] Shussman N, Wexner SD. Current status of laparoscopy for the
treatment of rectal cancer. World J Gastroenterol 2014;20:15125–34.

[34] Manuelli M, De Luca L, Iaria G, et al. Conversion to rapamycin
immunosuppression for malignancy after kidney transplantation.
Transplant Proc 2010;42:1314–6.

[35] Ajithkumar TV, Parkinson CA, Butler A, et al. Management of
solid tumours in organ-transplant recipients. Lancet Oncol 2007;8:
921–32.

[36] Guba M, von Breitenbuch P, Steinbauer M, et al. Rapamycin inhibits
primary and metastatic tumor growth by antiangiogenesis: involvement
of vascular endothelial growth factor. Nat Med 2002;8:128–35.


	Laparoscopic assisted low anterior resection for advanced rectal cancer in a kidney transplant recipient
	1 Introduction
	2 Case report
	3 Discussion
	3.1 Short-term outcomes
	3.2 Long-term oncologic outcome
	3.3 Graft function and immunosuppression modification
	References



