
Single-incision laparoscopic adrenalectomy in a patient with 
acute hypokalemic paralysis due to primary hyperaldosteronism

Acute hypokalemic paralysis is a relatively rare cause of acute weakness. It may resolve spontaneously; however, it 

may be a potential life-threatening condition. Hypertension may be considered the most important finding in com-

bination with hypokalemic paralysis for raising the suspicion of primary hyperaldosteronism (PHA). A 55-year-old 

hypertensive Mexican woman was admitted to the Emergency Unit with a sudden onset of generalized paralysis. An 

endocrinological workup and an abdominal magnetic resonance imaging revealed PHA with a 1.5 cm left adrenal 

tumor. After preoperative medication, left adrenalectomy was performed with single-incision laparoscopic surgery 

(SILS). The duration of the surgery was 45 min, and no postoperative complication was encountered. The patient 

was discharged after 24 h. Hypokalemic paralysis may be due to different conditions, but it may raise the suspicion 

of PHA in combination with a history of generally mild hypertension. Laparoscopic adrenalectomy is the preferred 

operation for unilateral adrenal adenomas that cause PHA. Single-incision laparoscopic surgery is a step-forward 

technique that improves the cosmesis, decreases access-related morbidity, and increases the postoperative recovery. 

We report a case with acute hypokalemic paralysis due to PHA and treated with SILS.
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INTRODUCTION

Primary hyperaldosteronism (PHA) involves the hypersecretion of the mineralocorticoid aldosterone 

due to adrenal gland pathology (mostly unilateral adrenal adenoma). It increases the excretion of po-

tassium and hydrogen ions via urine; mild retention of sodium and water in the body; and results in 

hypokalemia, mild hypertension, and metabolic alkalosis. Hypokalemic weakness either presents in the 

form of persistent or acute paralysis, a common symptom of PHA. Hypokalemia is generally well toler-

ated in otherwise healthy people, but it can be life-threatening when severe (1). Hypokalemic paralysis 

(HP) may be due to different conditions, but it may raise the suspicion of PHA in combination with 

hypertension.

Hypokalemic paralysis may either be periodic or not and can be classified as hypokalemic periodic pa-

ralysis (HPP) and hypokalemic nonperiodic paralysis (HNP) (2). Lin et al. (2) previously termed non-hy-

pokalemic periodic paralysis instead of HNP, but we prefer the second term for nomenclature because 

Williams et al. (3) have used it recently. The acute shift of potassium into cells is the main etiological fac-

tor in HPP, while hypokalemia and paralysis are generally caused by excessive excretion and depletion 

of potassium in HNP (2). We have to mention that sometimes HP may be the first manifestation of HPP 

without any periodic attacks, while HNP may have episodes of HP. Very recently, Hiraga et al. (4) have 

employed the term acquired non-thyrotoxic hypokalemic paralysis (ANHP) in place of HNP. From our 

point of view, this is the best term which meets all criteria, and also thyrotoxic hypokalemic paralysis 

(THP) is better than thyrotoxic hypokalemic periodic paralysis. There is a growing interest in minimal in-

vasive surgical techniques. The number of procedures utilizing surgical methods such as single-incision 

laparoscopic surgery (SILS) and natural orifice transluminal endoscopic surgery (NOTES) is gradually in-

creasing. Laparoscopic implementations are preferred as an alternative method to open surgeries be-

cause the complication rate and post-operative pain are low, better cosmetic results are obtained, and 

patients return to their everyday life earlier (5). Single-port or SILS is a current development in minimal 

invasive surgery. This approach is based on inserting all laparoscopic equipment from a single incision 

on the abdominal wall. After single incision, the operation is performed by entering from the fascial 

plans under the single port made for this method or under the same skin incision. 

Herein, we report a case with acute HP due to PHA with a left adrenal adenoma and treated with SILS.

CASE PRESENTATION

A 55-year-old Mexican woman was admitted to the Emergency Unit with a sudden onset of gen-

eral paralysis during her holiday trip to Turkey. No predisposing factors for paralysis were pres-
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ent. She had no previous attack before and there was no 

known family history of periodic paralysis. On physical ex-

amination, her blood pressure was 160/90 mm - Hg, and her 

pulse was 86 bpm and regular. Her weight was normal with 

a body mass index of 22.2 kg/m2. Her muscle strength was 

found to be 4/5 in distal, 3/5 in proximal upper extremities, 

bilaterally. The deep tendon reflexes were hypoactive. In 

her medical history, she had a serious hypertensive attack 

and a multi-drug antihypertensive regimen was adminis-

tered (olmesartan/hctz: 40/12.5 mg 1×1 and amlodipine 10 

mg 1×1 in a day).

On laboratory examination, serious hypokalemia was diag-

nosed (potassium level: 1.35 mEq/L). She had signs of grade 

I hypertensive retinopathy and grade I diffuse euthyroid en-

largement. There was no pathological finding in the cranial 

computed tomography (CT). Normal calcium, phosphorous, 

and magnesium levels were found, while there were high 

creatine phosphokinase levels (1029 U/L) and metabolic 

alkalosis. Thyroid function tests were in normal limits. Hy-

pokalemia was attributed as the reason of paralysis. Then, 

the patient was hospitalized and transferred to the Endocri-

nology Department. After obtaining the patient’s informed 

consent, intravenous (IV) potassium replacement therapy 

was started and totally 600 mEq of KCl was administered in 

48 h. Her potassium level increased to 2.7 mEq/L. Magnetic 

resonance imaging examination was performed to observe 

the adrenal glands, and an adenoma with a diameter of 1.5 

cm was found in her left side (Figure 1). The aldosterone/

plasma renin activity ratio (A/PRA) was 200. For confirma-

tion of hyperaldosteronism, the salt loading test was per-

formed (Table 1). During the test, the basal A/PRA ratio was 

323, and it decreased to only 23.75 after salt loading. In 

normal subjects, it must decrease to below 10. The patient 

was diagnosed with PHA (Conn syndrome) based on the left 

adrenal mass observed in MRI images and hormone levels. 

An operation on the left adrenal mass by the laparoscopic 

method was planned. Spironolactone (Aldactone; 100 mg 

1×1), olmesartanHCl (Olmetec; 20 mg 1×1), and potassium 

citrate + carbonate (Kalinor; 8 mg 2×1) effervescent tablets 

were started in the preoperative period.

Surgical technique: The surgical team had previously con-

ducted more than 200 laparoscopic donor nephrectomies 

and more than 50 laparoscopic adrenalectomies. After the 

anesthetic induction, the patient was positioned in a right 

semilateral position. A 2.5 cm incision was made to the left 

lateral side of the umbilicus and a 3-channel single port was 

placed through this incision with an open technique (SILS 

port, Covidien). Pneumoperitoneum was obtained through 

carbon dioxide insufflation by ensuring 14 mm-Hg pressure 

from the channel on port. Two 5 mm laparoscopic trocars 

and a 10 mm camera with 300 angle were placed through 

the ports (Figure 2). The splenic flexure of the colon and the 

spleen was mobilized with the help of an ultrasonic dissec-

tor. During the procedure, an endoscopic retractor or a loop 

retractor was not required. The left main adrenal vein was 

clipped and cut with the help of an ultrasonic dissector. The 

left adrenal gland was completely mobilized with the help 

of an ultrasonic dissector and extracted by the simultane-

ous removal of the endobag and SILS port. No drain was in-

serted. The fascia was closed using polypropylene sutures 

(number-0), and the procedure was completed by closing 

the skin using the 3/0 polypropylene suture (Ethicon). The 

operation time was 45 min.

No complications occurred during the postoperative follow-

up period. After 6 h, she was able to eat. Postoperative an-

algesia was ensured through a single dose of 100 mg of di-

clofenac sodium. She was normotensive and normokalemic 

without any medication after the operation. The list of pre-

operative and postoperative hormone and electrolyte levels 

are given in Table 1. She was discharged after 24 h, and her 

satisfaction with postoperative pain and the incision was 

high. Pathological evaluation demonstrated an adrenal ad-

enoma.

DISCUSSION

Hypokalemia is generally well tolerated in otherwise healthy 

people, but it can be life-threatening when severe. On the 312
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Table 1. The list of the hormone and electrolyte levels 
during illness and wellness periods

Date State A PRA A/PRA K Na

Day 1 Before K Infusion - - - 1.35 142

Day 2 During K Infusion 44 0.22 200 2.22 148

Day 4 Before salt loading test 48.5 0.15 323 2.62 145

Day 4 After salt loading test 38 1.6 23.75 - -

Day 15 Before operation after SPNL 65 13.7 4.7 4.64 134

Day 16 After operation 6.4 1.8 3.56 4.79 135

A: aldosterone; PRA: plasma renin activity; SPNL: spironolactone

Figure 1. Magnetic resonance imaging examination revealed 
an adenoma with a diameter of 1.5 cm in the left adrenal 
gland



other hand, the clinical symptoms of PHA are often absent 

or non-specific. Spontaneous hypokalemia in a patient with 

a generally mild hypertension is a strong indicator for PHA. 

Hypokalemia can be defined as a serum potassium level 

below 3.5 mEq/L. The major outcomes of severe hypokale-

mia result from its effects on nerves and muscles, including 

the heart muscle (6). When severe hypokalemia develops in 

which serum potassium levels are less than 2.5 mEq/L, gen-

eralized weakness and dangerous ventricular tachyarrhyth-

mias may occur. An acute decrease of serum potassium levels 

may be more arrhythmogenic than chronic hypokalemia (7, 

8). Although there are extensive potential causes in the dif-

ferential diagnosis of hypokalemia, the etiological factors for 

acute HP are less (9). Treatment of hypokalemia immediately 

with potassium supplementation provides rapid improve-

ment of clinical symptoms. Spironolactone is a preferable 

drug in the postoperative period for maintaining normoka-

lemia. The goal of the therapy will be to normalize serum 

potassium levels and treatment of the underlying disease. 

Surgical treatment of primary aldosteronism is the definitive 

therapy of HP induced by Conn’s syndrome; therefore, the 

serious events that hypertension and paralysis trigger will be 

prevented (7). After surgery, our patient was cured for both 

hypertension and HP.

The first laparoscopic appendectomy was performed by 

Semm in 1983, and the first laparoscopic cholecystectomy 

was performed by Mouret in 1987. Subsequently, the fre-

quency of advanced laparoscopic surgeries has increased. 

For the last 30 years, laparoscopic implementations have 

been successfully applied in the treatment of many diseases 

and in many branches. Single-incision laparoscopic surgery 

implementation is a recent method. Many operations, such 

as cholecystectomy, adrenalectomy, laparoscopic total ex-

traperitonal inguinal hernia treatment, right hemicolec-

tomy, left hemicolectomy, rectum operations, sleeve gas-

trectomy, gastrojejunostomy, and nephrectomy have been 

performed through a single incision. The literature includes 

some cases of SILS adrenalectomy (10). During single-port 

or single-incision surgery, the surgeon may have to cross 

handle tools to ensure correct angles, which may cause the 

operations to last longer in the first cases. Within the last 

few years, devices have been developed for SILS and have 

become more flexible; the development of lockable models 

has also allowed operations to be conducted more easily.

We believe that SILS adrenalectomy can easily be applied in 

weak patients and small diameter tumors. Generally, adre-

nal glands cannot be entirely removed from the abdomen 

through 5 mm incisions in classical adrenalectomy; therefore, 

the incision may have to be extended. On the other hand, in 

SILS adrenalectomy, the adrenal adenoma is removed via an 

alternative incision to the port without any need to extend 

the present incision. Single-incision laparoscopic surgery pro-

cedures have recently become more common worldwide and 

undoubtedly suppressed standard laparoscopy. In particular, 

with respect to cosmetic purposes, SILS is seen as an alterna-

tive to conventional methods. However, the results of prospec-

tive randomized studies should be undertaken, evaluating 

prospective pain, complications associated with port location, 

cosmetic outcomes, length of hospital stay, and patient sat-

isfaction. Single-incision laparoscopic surgery adrenalectomy 

is a safe procedure for the removal of a benign adrenal lesion 

when performed by an experienced surgeon.

CONCLUSION

We report a case with acute HP due to PHA and treated with 

SILS. Hypokalemic paralysis may be due to different condi-

tions, but it may raise the suspicion of PHA in combination 

with a history of generally mild hypertension. Laparoscopic 

adrenalectomy is the preferred operation for unilateral adre-

nal adenomas that cause PHA. Single-incision laparoscopic 

surgery is a step-forward technique that improves the cos-

mesis, decreases access-related morbidity, and increases the 

postoperative recovery.
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