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

Primer hiperaldosteronizme baglh akut hipokalemik paralizili bir hastada tek insizyondan
laparoskopik adrenalektomi
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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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Akut hipokalemik paralizi; akut gli¢stizliigiin relatif olarak az goriilen bir sebebidir. Spontan olarak gerilemekle be-
raber hayati tehdit eden bir problem olabilir. Hipertansiyon akut hipokalemik paralizi ile beraber en 6nemli bulgu
olabilir. Elli bes yasinda kadin hasta ani baslayan paralizi ile acil servise basvurdu. Endokrinoloji degerlendirmesi
ve abdominal magnetik rezonans goriintiileme primer hiperaldosteronizm (PHA) ile beraber sol adrenal bezde 1,5
cm'lik timor tespit etti. Hastaya tek insizyondan laparoskopik cerrahi ile sol adrenalektomi gerceklestirildi. Ame-
liyat siiresi 45 dakika idi ve herhangi bir komplikasyon olmadi. Hasta 24 saat sonra taburcu edildi. Hipokalemik
paralizinin farkh sebepleri olabilir fakat ihmli hipertansiyon oykiisii PHA'den siiphelendirir. Primer hiperaldostero-
nizme yol acan tek tarafli adrenal adenomlarinda laparoskopik adrenalektomi tercih edilen cerrahi yontemdir. Tek
insizyondan laparoskopik cerrahi; kozmetik sonuglari daha iyi, diisik morbiditeye sahip, postoperatif derlenmeyi
cabuklastiran bir tekniktir. Biz burada tek insizyondan laparoskopik cerrahi ile tedavi edilen PHA’e bagh akut hipo-
kalemik paralizili bir hastay1 sunduk.

Anahtar Kelimeler: Hipokalemik paralizi, hipokalemi, tek insizyondan laparoskopik cerrahi

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 potassium
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 persis-
tent or acute paralysis, a common symptom of PHA. Hypokalemia is generally well tolerated 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 ac-
quired 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 thyro-
toxic hypokalemic periodic paralysis. There is a growing interest in minimal invasive 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 increasing. Laparoscopic im-
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plementations are preferred as an alternative method to open
surgeries because the complication rate and post-operative
pain are low, better cosmetic results are obtained, and pa-
tients return to their everyday life earlier (5).

Single-port or SILS is a current development in minimal in-
vasive surgery. This approach is based on inserting all lapa-
roscopic equipment from a single incision on the abdominal
wall. After single incision, the operation is performed by enter-
ing 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 Emer-
gency Unit with a sudden onset of general paralysis during
her holiday trip to Turkey. No predisposing factors for pa-
ralysis were present. She had no previous attack before and
there was no known family history of periodic paralysis. On
physical examination, 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/m?2 Her muscle
strength was found to be 4/5 in distal, 3/5 in proximal upper
extremities, bilaterally. The deep tendon reflexes were hypo-
active. In her medical history, she had a serious hypertensive
attack and a multi-drug antihypertensive regimen was ad-
ministered (olmesartan/hctz: 40/12.5 mg 1x1 and amlodip-
ine 10 mg 1x1 in a day).

On laboratory examination, serious hypokalemia was diag-
nosed (potassium level: 1.35 mEq/L). She had signs of grade
| hypertensive retinopathy and grade | 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 al-
kalosis. Thyroid function tests were in normal limits. Hypoka-
lemia was attributed as the reason of paralysis.

Then, the patient was hospitalized and transferred to the
Endocrinology Department. After obtaining the patient’s
informed consent, intravenous (IV) potassium replacement
therapy was started and totally 600 mEq of KCl was admin-
istered 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 di-
ameter of 1.5 cm was found in her left side (Figure 1). The
aldosterone/plasma renin activity ratio (A/PRA) was 200. For
confirmation of hyperaldosteronism, the salt loading test
was performed (Table 1). During the test, the basal A/PRA ra-
tio 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 hor-
mone levels. An operation on the left adrenal mass by the
laparoscopic method was planned. Spironolactone (Aldac-
tone; 100 mg 1x1), olmesartanHCI (Olmetec; 20 mg 1x1), and
potassium citrate + carbonate (Kalinor; 8 mg 2x1) efferves-
cent tablets were started in the preoperative period.

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 KInfusion - - - 135 142
Day 2 During K Infusion 44 022 200 222 148
Day 4 Before salt loading test 485 015 323 262 145
Day4 After salt loading test 38 16 2375 - -

Day 15 Before operation after SPNL 65 13.7 4.7 464 134
Day 16 After operation 64 18 356 479 135

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

Surgical technique: The surgical team had previously con-
ducted more than 200 laparoscopic donor nephrectomies and
more than 50 laparoscopic adrenalectomies. After the anes-
thetic induction, the patient was positioned in a right semi-
lateral 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, Co-
vidien). 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 30° angle were placed through the ports (Figure
2). The splenic flexure of the colon and the spleen was mobi-
lized with the help of an ultrasonic dissector. During the pro-
cedure, 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 simultaneous removal of the endobag
and SILS port. No drain was inserted. The fascia was closed us-
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ing polypropylene sutures (number-0), and the procedure was
completed by closing the skin using the 3/0 polypropylene su-
ture (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 analge-
sia was ensured through a single dose of 100 mg of diclofenac
sodium. She was normotensive and normokalemic without
any medication after the operation. The list of preoperative
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. Pathologi-
cal evaluation demonstrated an adrenal adenoma.

DISCUSSION

Hypokalemia is generally well tolerated in otherwise healthy
people, but it can be life-threatening when severe. On the 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 mEg/L.The
major outcomes of severe hypokalemia 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, generalized weakness and dangerous
ventricular tachyarrhythmias may occur. An acute decrease of
serum potassium levels may be more arrhythmogenic than
chronic hypokalemia (7, 8). Although there are extensive po-
tential causes in the differential diagnosis of hypokalemia, the
etiological factors for acute HP are less (9).

Treatment of hypokalemia immediately with potassium sup-
plementation provides rapid improvement of clinical symp-
toms. Spironolactone is a preferable drug in the postoperative
period for maintaining normokalemia. The goal of the therapy
will be to normalize serum potassium levels and treatment of
the underlying disease. Surgical treatment of primary aldo-
steronism 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
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performed by Mouret in 1987. Subsequently, the frequency of
advanced laparoscopic surgeries has increased. For the last
30 years, laparoscopic implementations have been success-
fully applied in the treatment of many diseases and in many
branches.

Single-incision laparoscopic surgery implementation is a re-
cent method. Many operations, such as cholecystectomy, ad-
renalectomy, laparoscopic total extraperitonal inguinal hernia
treatment, right hemicolectomy, left hemicolectomy, rectum
operations, sleeve gastrectomy, gastrojejunostomy, and ne-
phrectomy 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 procedures have recently
become more common worldwide and undoubtedly sup-
pressed standard laparoscopy. In particular, with respect to
cosmetic purposes, SILS is seen as an alternative to conven-
tional methods. However, the results of prospective random-
ized studies should be undertaken, evaluating prospective
pain, complications associated with port location, cosmetic
outcomes, length of hospital stay, and patient satisfaction.
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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