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Case Report

Catastrophic rhabdomyolysis following breast reconstruction 
operation using an abdominal flap: a case report
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Background: Rhabdomyolysis is a potentially fatal clinical syndrome resulting from the damage or 
breakdown of skeletal muscle, which can also lead to permanent disabilities. Based on our review of studies 
on rhabdomyolysis after prolonged surgeries, no other cases of rhabdomyolysis caused by muscle injury in 
the buttock area following breast reconstruction have been reported, making the current report the first to 
share information related to patient conditions and treatment progress in such cases.
Case Description: Here, we present the case of a 57-year-old Asian patient with left breast cancer. 
We performed immediate breast reconstruction using a deep inferior epigastric perforator (DIEP) flap 
anastomosed to the internal mammary vessels after a skin-sparing mastectomy with sentinel lymph node 
biopsy. The surgery exceeded the estimated time because, after anastomosis, severe congestion was 
observed in the flap and because of the need to perform re-anastomosis and the reconstruction of the 
internal mammary vein twice. The surgical team eventually re-performed the breast reconstruction using 
a contralateral pedicled transverse rectus abdominis myocutaneous (TRAM) flap. The patient underwent 
breast reconstruction in a sitting position to ensure a symmetrical and natural breast shape resembling 
its original state. Additionally, a brown splint was placed underneath both legs to keep the hip and knees 
flexed to ensure donor-site closure when using an abdominal-based flap. The patient was closely monitored 
in the early postoperative period. On postoperative day (POD) 3, patient developed hypotension and was 
deemed to have experienced a hypovolemic shock. A complete laboratory workup was performed, and a 
rhabdomyolysis diagnosis was made based on the laboratory results. We believe that rhabdomyolysis resulted 
from prolonged pressure on the large gluteus maximus muscle located below the site of the pressure sore in 
the present patient. 
Conclusions: Postoperative rhabdomyolysis often results from prolonged surgery. Given the possibility 
of prolonged procedure time in patients undergoing breast reconstruction, the current case emphasizes the 
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Introduction

Rhabdomyolysis is a potentially fatal clinical syndrome 
resulting from the damage or breakdown of skeletal muscle, 
which can also lead to permanent disabilities. When skeletal 
muscles are damaged, molecules such as myoglobin and 
creatinine kinase are released from the damaged tissues into 
the systemic circulation. Excessive myoglobin in circulation 
can accumulate in the renal tubules, blocking the passage 
of fluid and rapidly reducing kidney function, resulting 
in renal failure. Given that these impairments can lead 
to severe electrolyte imbalances (e.g., hyperkalemia) and 
hypovolemic shock, the fatal potential of rhabdomyolysis is 
a serious concern. 

Various causes of rhabdomyolysis have been identified, 
the most common of which is muscle damage due to 
external trauma, medications, toxins, or infections (1,2). 
Compartment syndrome due to excessive pressure in the 
muscles, prolonged immobilization, or muscle compression 

due to improper patient positioning during prolonged 
surgery is also a common cause of rhabdomyolysis. 
Improper positioning during long-lasting surgery can 
cause a large amount of body weight to be focused on a 
specific region over a long period, leading to severe muscle 
damage. Studies published by researchers from various 
fields, including bariatric surgery, cardiac surgery, and 
neurosurgery, have demonstrated that body regions in 
contact with the operating table during long-lasting surgery 
are subjected to high pressure when the patient’s position 
does not change after anesthesia, substantially increasing 
the risk of postoperative rhabdomyolysis (3-5). 

Prolonged surgical duration is a concern among patients 
undergoing breast reconstruction with an abdominal flap 
when microsurgery is required. In this report, we discuss 
a case of postoperative rhabdomyolysis resulting from 
prolonged breast reconstruction using an abdominal flap 
performed immediately after a skin-sparing mastectomy 
for breast cancer. We present this case in accordance 
with the CARE reporting checklist (available at https://
gs.amegroups.com/article/view/10.21037/gs-23-8/rc).

Case presentation

Patient and procedure

A 57-year-old Asian patient with left breast cancer 
was referred to the Plastic Surgery Department of our 
institution for immediate breast reconstruction after a 
skin-sparing mastectomy with sentinel lymph node biopsy. 
Patient’s preoperative height and weight were 1.72 m 
and 82.3 kg, respectively, which were used to calculate 
a body mass index (BMI) of 29.41 kg/m2. Preoperative 
systolic blood pressure was approximately 124 mmHg, and 
preoperative laboratory values were normal [hemoglobin 
(Hb) =13.5 g/dL, hematocrit (Hct) =39.2%, mean 
corpuscular volume (MCV) =93.9 fL, red blood cell count 
(RBC) =4.18 mil/mm3, aspartate aminotransferase (AST) 
=26 U/L, alanine aminotransferase (ALT) =26 U/L, blood 
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urea nitrogen (BUN) =12.4 mg/dL, serum creatinine (Cr) 
0.62 mg/dL].

The patient underwent skin-sparing mastectomy 
with sentinel lymph node biopsy and immediate breast 
reconstruction using a free deep inferior epigastric artery 
perforator (DIEP) flap anastomosed to the internal 
mammary vessels. The procedure was performed under 
general orotracheal anesthesia with the patient placed in the 
supine position on a TRUMPF MARS operating table. The 
operating table had a thick cushion and an additional layer of 
sponge topped with an operating table cover for cushioning. 
In preparation for the planned DIEP flap surgery, the 
patient was placed with the knees in slight flexion using a 
brown cast. To optimize weight loading on the buttocks, 
the patient’s upper body was raised by 30°–45° prior to 
starting the procedure (Figure 1). The total procedure time 
was 18 h. The surgery exceeded the estimated time because, 
after anastomosis, severe congestion was observed in the 
flap due to an insufficiently ligated recipient vein. The 
surgical team eventually faced unexpected intraoperative 
challenges due to weak drainage into the vein and re-
performed the reconstruction using a contralateral pedicled 
transverse rectus abdominis myocutaneous (TRAM). The 
patient remained hemodynamically stable throughout the 
procedure.

Postoperative status and course

The patient exhibited a high average pulse rate of 110– 
130 bpm 24 h after surgery. Systolic blood pressure ranged 
from 133 to 182 mmHg, whereas diastolic blood pressure 

ranged from 71 to 92 mmHg. Postoperative laboratory tests 
showed no significant abnormalities: BUN, 12.8 mg/dL;  
serum creatine kinase 0.62 mg/dL; modification of diet in 
renal disease (MDRD) eGFR 116 mL/min. The patient 
exhibited symptoms of delirium during the night following 
the surgery, intermittently displaying vigorous movements 
on the bed. After consulting a psychiatrist, the patient was 
prescribed haloperidol and closely monitored. The patient 
experienced mild fever four times during the first 24 h after 
surgery, which resolved each time after the intravenous 
injection of propacetamol. In a subsequent examination, 
the patient exhibited satisfactory wound conditions without 
signs of infection or abnormal symptoms, in addition to a 
short-lasting fever. 

The patient experienced tolerable pain at the surgical 
site. Although she did not have strong complaints of pain 
or discomfort at the pressure points that had been in 
contact with the operating table during the procedure, 
the reports of her subjective experience were considered 
with caution, given the presence of severe delirium in the 
early postoperative period. Considering the possibility 
of abdominal tension at the donor site, we instructed the 
patient to maintain knee flexion and engage in absolute bed 
rest. Despite taking medications, the patient experienced 
even more severe delirium beginning on postoperative 2 day  
(POD 2), following which she received two doses of 1 mg  
risperidone and was placed in a body brace for safety. 
However, the patient’s condition did not improve; the 
patient was consulted the Department of Psychiatry for 
postoperative delirium care. 

On POD 3, the patient developed sudden shock, with 

Figure 1 Operation position during immediate total breast reconstruction using an abdominal flap. A sponge layer with sufficient cushioning 
was placed on top of the operating table and covered with fabric. The patient was then placed in the supine position. The upper body was 
elevated by 30–45 degrees to facilitate abdominal flap elevation and donor site closure. However, this position resulted in high pressure 
on the buttocks. After spreading her arms and gently fixing them in place, a brown splint was placed underneath the legs to keep the knees 
flexed.



Gland Surgery, Vol 12, No 7 July 2023 1019

© Gland Surgery. All rights reserved.   Gland Surg 2023;12(7):1016-1024 | https://dx.doi.org/10.21037/gs-23-8

systolic blood pressure ranging from 70 to 80 mmHg, 
diastolic blood pressure ranging from 50 to 60 mmHg, 
and an increased heart rate ranging from 104 to 117 bpm.  
The patient was deemed to have experienced hypovolemic 
shock and was admitted to the intensive care unit 
(ICU) accordingly. A complete laboratory workup was 
performed, including analyses of complete blood count, 
serum electrolytes, blood urea nitrogen, serum creatinine, 
blood creatine kinase, urine myoglobin, and urinalysis. 
The following results were obtained: urine myoglobin, 
11,135.4 mcg/L; creatine kinase >7,800 U/L; serum lactate 
dehydrogenase (LDH) >4,500 U/L; BUN, 41.9 mg/dL;  
serum creatinine, 1.33 mg/dL; sodium, 129 mmol/L; 
potassium >10 mmol/L; AST, 681 U/L; ALT, 409 U/L;  
Hb 9.0 g/dL; Hct, 26.5% (Figure 2). On the basis of 
these laboratory results, the patient was diagnosed with 
rhabdomyolysis.

The patient developed ischemia which led to shock 
on POD 3, and was diagnosed with metabolic acidosis 
secondary to rhabdomyolysis. After consultation with 
the Department of Nephrology in the ICU, the patient 
was managed with continuous renal replacement therapy 
(CRRT) for 5 days in accordance with the latest guidelines 
(6,7). CRRT was performed at a flow rate of 100– 
120 mL/min and target central venous pressure (CVP) 
of 8–12 mmHg. Myoglobin, LDH, AST, and ALT levels 
improved over the course of the CRRT. We suspected 
a release of muscle enzymes from the site of the direct 
incision and dissection of the rectus muscle due to the use 
of the pedicled TRAM flap. However, removing the rectus 
muscle, from which the pedicle arose would have defeated 
the purpose of the procedure. Furthermore, the area of the 
reconstructed breast most distal to the pedicled TRAM 
flap region exhibited satisfactory blenching, bleeding, and 
warmth. Therefore, we continued our efforts to identify 
the cause of the rhabdomyolysis by monitoring the patient. 
Although she had difficulty describing her symptoms due to 
delirium, we noticed the patient’s hand repeatedly reaching 
out to her buttocks and confirmed stage II pressure sores on 
the left coccyx and heel as well as wide and deep pressure 
sores on the regions of both buttocks that bore the greatest 
weight in the operating position. The patient was then 
treated with a foam dressing and tangential debridement 
followed by continuous wound management; complete 
healing was eventually observed (Figure 3). We believe that 
rhabdomyolysis resulted from prolonged pressure on the 
large gluteus maximus muscle located below the site of the 
pressure sore. 

The patient’s renal function began to normalize, and 
her delirium began to improve 72 h after the initiation of 
CCRT. Serial labs were drawn every few days. CRRT was 
discontinued on POD 8, and the patient was discharged on 
POD 9. Her BUN, creatinine, sodium, and potassium levels 
were stable on POD 13 (BUN/Cr, 44.9/3.26), with her 
BUN/Cr reaching 22.8/1.51 POD 17. The patient exhibited 
continued clinical improvement and was discharged 20 days  
postoperatively without further complications. In post 
operative month (POM) 1, her blood creatinine and eGFR 
level became fully normalized (Cr 0.65 mg/dL, eGFR  
94 mL/min). 

A follow-up outpatient assessment was performed using 
POM 1, which confirmed satisfactory general and wound 
conditions (Figure 4).

All procedures performed in this study were in 
accordance with the ethical standards of the institutional 
and/or national research committee(s) and with the Helsinki 
Declaration (as revised in 2013). Informed consent for 
publication and accompanying images was obtained from 
the patient. A copy of the written consent is available for 
review by the editorial office of this journal.

Discussion

During rhabdomyolysis, various intracellular muscle 
components, such as myoglobin, creatine kinase, and LDH, 
are released from the damaged muscle into the bloodstream 
and extracellular fluid and eventually into the circulatory 
system. This can result in disturbances in electrolyte 
balance, metabolic acidosis, hyperthermia, hypovolemic 
shock, disseminated intravascular coagulation, and acute 
kidney injury (8). Renal failure is a common complication 
of rhabdomyolysis and is reported in 13–50% of patients 
with rhabdomyolysis (9,10). Rhabdomyolysis accompanied 
by acute kidney injury can be fatal, with a mortality rate 
of 20% (11,12). Therefore, early diagnosis, management, 
treatment, and strategies for preventing rhabdomyolysis are 
essential.

Since it is difficult to suspect rhabdomyolysis in patients 
with good general condition immediately after surgery, as in 
the present case, the need to assess creatine kinase may not 
be immediately evident. As the patient exhibited delirium 
and was actively ambulated after surgery, postoperative 
rhabdomyolysis was not immediately suspected. On POD 3,  
the patient was admitted to the ICU due to hypovolemic 
shock, resulting in unmanaged systolic blood pressure 
(BP). Laboratory tests revealed serum myoglobin levels 
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Figure 2 Serum biochemistry and pressure sore on the buttocks area. The patient’s condition improved starting on POD 3 of the ICU 
care and CRRT (blue red arrow). The patient was transferred to the general ward on POD 8. The changes and healing patterns of the sore 
wounds were examined throughout the postoperative period. LDH, lactate dehydrogenase; BUN, blood urea nitrogen; eGFR, estimated 
glomerular filtration rate; CRRT, continuous renal replacement therapy; ICU, intensive care unit; POD, postoperative day.
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peaking above 11,000 ng/mL and creatine kinase levels 
peaking above 7,800 U/L. These levels remained above 
the upper limit of normal (>1,000 mg/dL) until POD 5. 
The BUN level peaked above 4,000 mg/dL on POD 3.  
Although it continued to decrease until POD 7, the 
measurements were not necessarily accurate as they were 
obtained during CRRT. The BUN level began to increase 

again after POD 7, peaking at 6,500 mg/dL on POD 10, 
which was a more accurate reflection of the patient’s BUN 
level. CRRT was discontinued based on a mutual decision 
in consultation with the Department of Cardiology after 
observing improvements in renal function parameters such 
as urine output. Although hepatic injury was suspected 
based on AST and ALT levels above 5,000 U/L on POD 3,  

Figure 3 Pressure sore on buttock area. Pressure sores were observed on both buttocks following prolonged surgery (POD 3). Widespread 
stage II pressure sores were observed throughout the coccygeal area subjected to the highest pressure. Pressure sore care was provided by 
applying foam dressing and changing the patient’s position every 3 h. It was observed that the wound gradually heals from margin after the 
demarcation process (POW 1, POW 2). Focal debridement for the necrotic tissue was performed and the wound has almost healed after  
3 months (POM 3). POD, postoperative day; POW, postoperative week; POM, postoperative month.

Figure 4 Patient photographs. (A) Preoperative findings, AP view. The preoperative volume for the right and left breasts was 560 cc each.  
(B) Postoperative findings. The photo was taken from the bedside at the time of ICU admission, as the patient experienced severe delirium.  
(C) Findings 3 months postoperatively. The patient underwent chemotherapy. The breast reconstruction outcome was highly satisfactory. 
The patient is planning to undergo nipple-areolar complex reconstruction in the future. AP, anterior–posterior; ICU, intensive care unit.

POD 3 POW 1 POW 2 POM 3

A B C



Kang et al. Rhabdomyolysis after abdominal flap breast reconstruction1022

© Gland Surgery. All rights reserved.   Gland Surg 2023;12(7):1016-1024 | https://dx.doi.org/10.21037/gs-23-8

no unusual findings other than benign liver cysts on CT 
were observed, confirming that the increases in AST and 
ALT levels were related to the release of muscle enzymes 
due to rhabdomyolysis. The patient’s AST and ALT levels 
gradually normalized after clearance of muscle enzymes via 
CRRT.

One of the most important goals of rhabdomyolysis 
treatment is to avoid acute kidney injury, for which proper 
intravenous fluid resuscitation is essential (13,14). Since 
hypovolemia resulting from the accumulation of fluid 
in muscular compartments can occur in the event of 
rhabdomyolysis, our patient was subjected to massive fluid 
resuscitation with CRRT in the ICU. Following treatment, 
the patient’s blood pressure and laboratory results were 
rapidly improved.

Although our patient had undergone a prolonged 
operation that lasted 18 h, our attention was primarily 
placed on the patient’s wound and general condition 
immediately after surgery. Prior to this case, we did not 
observe severe pressure sores, even in patients who had 
undergone longer operations. We reviewed other case 
reports and collected references on POD 3 during our ICU 
care of the patient. While there have been case reports of 
rhabdomyolysis following DIEP breast reconstruction, the 
present patient reported pain in the leg, which allowed us 
to localize the site of rhabdomyolysis (15,16). One reason 
we did not observe severe pressure sores prior to the 
present case is that we operated on patients in the supine 
position, meaning that pressure was distributed throughout 
the region in contact with the operating table rather than 
focusing on a specific region, preventing ischemic injury. 
However, the patient underwent breast reconstruction in 
the sitting position to ensure a symmetrical and natural 
breast shape resembling its original state. Additionally, a 
brown splint was placed underneath both legs to keep the 
hip and knees flexed to ensure donor-site closure when 
using an abdominal-based flap. We hypothesize that this 
positioning was the root cause of the rhabdomyolysis in this 
patient. 

Based on these results, our study shows that it is essential 
to identify the patient’s risk factors for rhabdomyolysis, 
monitor vital signs and serum biochemistry after a 
prolonged operation, and palpate or visually assess regions 
other than the surgical site. The known risk factors for 
rhabdomyolysis include prolonged surgery (greater than 7 h) 
without adequate repositioning, BMI greater than 40 kg/m2, 
and accompanying diseases such as diabetes, hypertension, 
and peripheral vascular disease (17-19). The patient did not 

have any risk factors for rhabdomyolysis, as she had a BMI 
of 29.41 kg/m2 and no underlying diseases. Intraoperative 
records from the Department of Anesthesiology revealed 
that the patient’s blood pressure was monitored through 
the atrial line and that she did not become hypotensive. 
Phenylephrine, a vasopressor, was maintained at a 
standard dose. Despite confirming brain hypoxia using 
a cerebral oximeter, the patient’s cerebral perfusion and 
oxygen saturation levels remained normal. Moreover, 
during the prolonged operation, she did not exhibit signs 
of hypovolemia, such as hypotension or tachycardia. 
Based on this information, the only possible root cause of 
rhabdomyolysis was the lack of positional changes during 
prolonged surgery. The current case emphasizes that when 
performing a long-lasting operation without any position 
changes, the operator should assess possible pressure areas 
and understand that severe pressure sores can lead to 
rhabdomyolysis even if padding is added to the operating 
table. Additionally, multidisciplinary collaboration is 
necessary to ensure an optimal treatment protocol and 
personalized treatment in accordance with the latest 
guidelines (20). In the present case, a breast surgeon was 
responsible for diagnosing shock and providing ICU care. 
Acute renal injury related to rhabdomyolysis was assessed 
in collaboration with the Department of Cardiology. This 
collaborative effort enabled the early initiation of CRRT to 
filter out muscle enzymes, thereby significantly improving 
the patient’s condition. 

Through multidisciplinary care, the medical staff 
consistently explained the treatment progress to the patient 
and her guardians, providing constant reassurance and 
maintaining a high rapport with the patient. Based on 
our review of studies on rhabdomyolysis after prolonged 
surgeries, no other cases of rhabdomyolysis caused 
by muscle injury in the buttock area following breast 
reconstruction have been reported. This makes the current 
report the first to share information related to patient 
conditions and treatment progress in such cases.

Conclusions

Given the possibility of prolonged procedure time in 
patients undergoing breast reconstruction, the current case 
emphasizes the need to identify each patient’s risk factors for 
rhabdomyolysis and to prepare for possible rhabdomyolysis 
in advance. Consideration should be given to changing the 
patient’s position or placing a sufficient layer of padding on 
the operating table to distribute pressure points and prevent 



Gland Surgery, Vol 12, No 7 July 2023 1023

© Gland Surgery. All rights reserved.   Gland Surg 2023;12(7):1016-1024 | https://dx.doi.org/10.21037/gs-23-8

ischemic injuries to large muscles. In addition, appropriate 
fluid control should be ensured to reduce the risk of 
complications such as hypovolemic shock.
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